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I[NTRODIUCTI[ON 

The D O E 2  Sample Run Book shows inputs and outputs for a variety of building and 
system types. The samples start with a simple structure and continue to  a high-rise 
office building, a medical building, three small office buildings, a bar/lounge, a single- 
family residence, a small ofice building with daylighting, a single family residence with 
an attached sunspace, a “parameterized” building using input macros, and a metric 
input/output example. All of the samples use Chicago TRY weather, which is graphed 
on p.15. 

The main purpose of the Sample Run Book is instructional. It shows the relationship of 
% I Q B D § - § ’ l r ’ § I F E ~ § - ~ ~ A ~ ~ - E C Q ~ O ~ ~ §  inputs, displays various input styles, and illus- 
trates many of the basic and advanced feature of the program. Many of the sample 
runs are preceded by a sketch of the building showing its general appearance and the 
zoning used in the input. In some cases we also show a 3-B rendering of the building as 
produced by the program BrawBDE*- Descriptive material has been added as comments 
in the input itself. 

We find that a number.of users have loaded these samples onto their editing systems and 
use them as “templates” for creating new inputs. Another way of using them would be 
to store various portions as files that can be read into the input using the ## include 
command, which is part of the Input Macro feature introduced in version DOG2.PD. 
Note that the energy rate structures here are the same as in the DOE-2.1D samples, but 
have been rewritten using the new DOE-2.1E commands and keywords for ECONOMICS. 

The samples contained in this repoit are the same as those found on the DOE-2 release 
files. However, because of late changes made to the code after this document went to 
press, the output numbers that appear here may differ slightly from those obtained from 
the release files. The output on the release files can be used as a check set to compare 
iesults on your computer versus the results from the system OR which the program was 
initially developed. To serve this purpose, all runs have numerous DQE-2 reports and 
one (Simple Structure, Run 3) contains all possible reports, minus duplications. 

‘ 

* 

0 . 

* DrawBDL is a graphics package running under Windows 3.1 that  reads B DOE2 input Ble and then draws the building in w i r e  
frame or color shaded rendering. It is available from Huang and Associates, 8720 Potrero Avenue, El Cerrito,, CA 94530. Phone 
510-559-9067 or f a  51@236-923$. 

\ 
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n. s,impna S ~ I P U C ~ U I P ~  ( ~ J ~ I )  

.c3; This is a tutorial for the beginner. It takes a simple one-zone box (Run I, p . d . d ) ,  
develop3 it into a fivezone box with windows (Run 2, p . d . 2 ) ,  and, finally, expands it into 
a building with five zones plus return air plenum complete with an W A C  system and 
plant equipment, including a timeof-day electric rate (Run 3, p . d . 8 6 ) .  PBn economics 
comparison is then made by increasing rmf insulation compared to Run 3 input, assign- 
ing the costs of doing it, and making a lifecycle comparison study (Run 3A, p.8 .889) .  

2o 3nostorgr ornee Buindimg - mmn (p.2.1) 
This is a conventional high-rise oBce building. The LOADS input is followed by three 
different sets of SYSTEMS, P W T ,  and ECONOMICS inputs: 

Run I Double duct/variable air volume W A C  system with night ventilation (p.2.9). 
Screw-type chiller and heating plant. Simple flat-rate electricity and gas costs. 

Run 2 Variable air volume system with electric baseboards and morning warm-up 
cycle u&g gas (p.2.29). cold water tank charged at night and released during 
on-peak utility rate periods. The chillers are centrifugal. Commercial time-of- 
day, inverted, electric rate structure which varies by season. 

Run 3 Variable air volume system with baseboards reset by outside air temperature 
(p.2.53). Cooling plant with centrifugal chillers plus an absorption chiller for 
electric peak shaving. Heating is by steam utility. Commercial time-of-day 
electric rate structure which varies by season, and has a ratchet clause and a 
kVVh/kW charge. Steam rate is flat with a minimum monthly charge. 

0 

3. 3n-Storgr Oilhe Bdding  - Lorn2 (p.3.1) 
This is a LOADS input of the same building as LOADI. It demonstrates custom weight- 
ing factors, daylighting, and window management. The input uses abbreviations of key- 
words, return air plenums, and other features of interest to the experienced user. It is 
followed by three different SYSTEMS, PHshpdT, and ECONOMICS inputs: 

Run 4 Four-pipe fan coil perimeter system and a variable temperature interior system 
that provides outside air for the entire building (p.3.13). This uses the moisture 
migration calculations added in 2.BE. Doublebundle heat recovery hot-water 
storage plant baseloaded in winter; conventional chillers in summer. Electric 
block energy charge, plus demand charge adjusted by a power factor correction. 
The gas utility charges at a different rate when the gas demand is greater than 

c 70 therms/hr. 
. >  
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Run 5 Powered induction unit (PKJ) system, with parallel PIW on east; south, and 
west exposures, and a series PIU on the north (p.3.39). Cogeneration plant 
with both absorption and centrifugal chillers. Diesel generators are controlled 
to respond to thermal loads or to  run full-out during on-peak electric periods. 
Simple buy/sell electric rate structure and flat rate gas charge. 

Run 6 Packaged heat pumps (under windows) for each perimeter bay and packaged 
heat pumps for each interior area (p.3.62). The interior units are supplemented 
by central hot water heating, whereas the perimeter units have electric resis- 
tance supplemental coils. Hot water generator plant for interior air systems 
plus a gas-engine-driven electric generator for peak shaving. Simple 

ally by cost and ratchet percentage. 
\ summer/winter energy charge plus a demand charge that also changes season- 

Medican m m i n g  (p.4.1) 
The LOADS\ input illustrates the use of overhangs, which automatically shade both 
direct and diffuse solar radiation. The W A C  system is a water loop heat pump system 
(HP) with watef storage. The perimeter offices and core atrium spaces are connected to  
the same water loop so that heat from the core spaces can be recovered by the units serv- 
ing the perimeter spaces. A1 ventilation air for the building is taken through the core 
units and is simulated as passing to the perimeter units. The water cooler that rejects 
heat to  the atmosphere and the hot water generator are now simulated in SYSTEMS 
rather than P W T .  The domestic hot water is boosted by a service hot water heat 
pump, a new feature in DOE-2.1E. The electric rate structure is timeof-use with 
separate summer/winter minimum demand charges. 

I 

6,  O E C ~  minding A ~ ~ , B U ~  ~n~~~~ shop (p.5.1) 
The LOADS input is nearly the same as for the Medical Building except for changes to  
the atrium schedules to reflect merchandising activities. The primary purpose of the 
sample is to display user-defined Input Functions in SWTEMS and a direct-fired absorp- 
tion chiller in P U N T .  The R W S  system in the atrium is controlled by a return air 
thermostat (using Input Functions) in lieu of an 92RI-l system controlled by the first- 
named zone. The Input Macro feature is illustrated by using the ##include instruction to 
merge a previously prepared library file containing ofice schedules into the input stream. 
The electric rate structure is one typical of small commercial buildings: Le., a flat base 
energy charge plus an inverted kWh/kW energy charge. 

3 

6. mce I E B ~ I M ~ ~ ~  ~ t ~ i ~ ~  Deni/Rmtannrant (p.6.~) 
This sample uses the same LOADS input as the Office Building and Atrium Flower Shop 
except that  the overhanging shading surfaces have been removed and sun control in the 
atrium is now provided by electrochromic glazing that switches from clear to  colored 
whenever the atrium has a cooling load [new in 2.lEI. The atrium glazing is chosen from 
the new DOE-Z.%E Window Library. 

- 

\ 

The sample also illustrates heat recovery from refrigerated casework and a gas-engine- 
driven chiller. The use of new air side economizer keywords is displayed. The electric 0 ~ 
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rate structure is the same as for Qfice Building and Atrium Flower Shop. 

9. omee Buinding open A ~ ~ H ~ ~ ~  ( p . 7 . ~ )  
This sample is new for DOE2.1E. It uses the same LOADS input as the Qfice Building 
and Atrium Flower Shop previously described, but the atrium serves only as a relaxation 
area with trees and flowers. The ofices are served by a VAV system connected to  an ice 
thermal energy storage (TES) system in P U N T  [new in %.IE]. The sizing of the TES 
system is done using DESIGN-DAY to  represent a seven-day hot spell that spans a 
three-day July 41th weekend. The TES system is automatically sized to  meet this worst 
case. It is a partial-storagelchiller-priority system using brine to  represent Carrier Reac- 
to1 fluid that  freezes water encapsulated in plastic jugs. The atrium is served by a PSZ 
system with air/air heat pump. The heat pump defrost mode is on-demand, reverse- 
cycle [new in ZJE]. --- \ 

80 Bsr/Lourmge (p.8.1) 
The LOAD§ input is for a single space with use profiles typical of a small bar/lounge. 
There are five SYSTEMS 'Inputs that run back to  back to  show various features of the 
program: 

System 1 (p.8.5) shows a stand-alone desiccant cooling system (PTGSD). 

System 2 (p.8.22) shows a liquid desiccant system as an add-on to  a packaged a/c 
unit [new in %.1E]. The desiccant unit treats only the minimum outside ventilation 
air. 

System 3 (p.8.42) shows a stand-alone evaporative cooling unit (EVAP-COOL) with 
a gas-fired hydronic heater [new in 2.1E]. As in the other sample runs, Chicago 
weather is used, although this is not a particularly favorable climate for evaporative 
cooling. 

System 4 (p.8.59) shows a packaged water-cooled air conditioner with a water side 
economizer [new in 2.1E]. It also shows the use of new keywords that allow 
independent adjustment of cooling and heating capacities [new in Z.lE]. 

cj 

System 5 (p.8.80) shows a variable volume and temperature air system (PWT) cou- 
pled to a gas engine driven heat pump [new in Z.lE]. Aa evaporative precooled con- 
denser is used [new in 2.1EI. 

8. sStmgne FarnStny ~ e a s m c e  (p.g.i) 
This is a small (1176 s q k )  slab-on-grade ranch-style house. It is divided into two zones 
- a living area and a sleeping area. The attic is not modeled as a separate zone; instead, 
the roof, air space, and insulated ceiling are treated as a single construction. All internal 
heat gains are lumped into a single schedule. Three different systems are modeled. 

System 1 (RESYS, p.9.1) has a central on/off heat pump for heating and cooling. 
The thermostat is in the living area. Electric baseboards in the sleeping area sup- 
plement the heat pump. 

7 



System 2 ( R E S W T ,  p.9.32) has a central variable-speed heat pump with ther- 
mosats in each zone controlling individual zone air dampers [new in 2.1EI. The 
thermostat set points take advantage of the occupancy patterns in the house. A 
heat exchanger downstream of the compressor allows part of the refrigerant 
superheat to be used for heating domestic hot water. 

System 3 (RESYS, p.9.53) has a conventional central air conditioner and a gas fur- 
nace. The thermostat is in the living area. 

no. Daynigltnting Ersampne (p.10.1) 
This is a LOADS-only tutorial for the input of daylighting control 
systems. An Input Function is used to model a non-linear dimming 
the north-facing perimeter offices. 

of electric lighting 
control system for 

\ 

nn. S U ~ S ~ ~ O E  Exampne (p.11.1) - 
This is a LOAD§ and SYSTEMS tutorial for a sunspace on a single family residence. 
Sunspace venting and fan-forced t hermocirculation between sunspace and house are illus- 
trated. 

ns, ~ a r a ~ ~ ~ t e r i d  Buinding (p.1a.k) 
This is a.%QBDS input example in which the geometry of a rectangular building is 
parameterized using Input Macros. The user-specified parameters include overall width 
and’ depth of the building, number of floors, floor height, and window-tewall ratio. . 
Each floor is assumed to  have a core zone surrounded by four perimeter zones. Five list- 
ings are shown: 
(1) (p.12.1) the original input showing the macro commands before they are evaluated; 
(2) (p.12.3) the include file for building location; J 

(3) (p.12.3) the include file for the floor and space macros; 
(4) (p.12.7) a listing that shows all of the intermediate steps of macro evaluation; and 
( 5 )  (p.12.23) the final input after all of the macro commands have been evaluated. 

ns. ~ e t r i c  Bmput/output’Exsmpne (p13.1) 
This is the Bar/Lounge System 4 example converted from English to metric input. The 
output is also in metric units. 

Note: To  hold down the physical size of this document, we have removed duplicate 
reports at the SPACE level in LOADS output, and at the ZONE level in the SYSTEMSL 
output * 
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This index is ordered according to the command that finst initiates the given feature, 
paralleling the order of commands in the DOE-2 BDL Summary. The Sample Runs that 
demonstrate the feature are also referenced. Runs that show new features in DOE-2.1E 
are 'Indicated by 0. 

d 

FEAT- m m ( s )  S M k E  RU&(S) 
- - 

! 

Parametric input PJ4RAMETER Single Family Residence 

Metric input and output INPUT Metric %nput/Output Example 

Design day 

o Design day for 
thermal energy storage 

Sunspace 

Shading by trees 
by other buildings 

Daylighting, with dimming 
controls 

Custom weighting factors 

RUN-PERIOD 
and DESIGN-DAY 

WaL-P-TERS, 
SPACECONDITIONS 
and WNDOW 

SPACEGQNDITIONS 
and WIWOW 

SPACECONDITIONS 
ana 
INTERIQR-WALL 

Simple Structure Run 3 

Office - Open Atrium 
Office - Open Atrium 

Sunspace Example 

Single Family Residence 
Medical Building 

Daylighting Example 
3I-Story Office LOAD2 

Daylighting Example 
Sunspsce Example 
Single Family Residence 
3%-Story Ofice LOAD2 

Qverhangs and fins BOOR Simple Structure Run 2 
WINDOW Medical Building 

,' Li 
9 New features added in DOE-2.1E 



0: 

Hourly reports , I  HOURLY-REP QRT 

o Sharing hourly report data 
among program modules 

Verification reports 

Three-dimensional building 
geometry 

Reduced building geometry 

Input Functions I 

Generalized Library using 
Input Macros 

Input Macros 

o Window Library 

o Switchable glazing 
(electrochromics) 

Window frames 

o. Window shade management 

LOADS-REP ORT, etc. 

SPACE 

SPACE 

FUNCTION 

##INCL WDE 

wmow 
-WINDQW 

Single Family Residence 
D ayli g h t i ng Ex ample 
§ unsp ace Ex amp le 

Metric Input/Output Example 

Simple S tpc ture  Run 3 ' 

Simple Structure Runs 1-3 
S unspace Example 

Medical Building , 

Daylighting Example 
Ofice - Flower §hop 

Ofice - Flower Shop 
Ofice - Deli/Restaurant 

Parameterized Building 

Ofice - Deli/Restaurant 

Ofice -* Deli'/Restaurant 
, I  

Single Family Residence 

Daylighting Example 

10 New features added in DOE-2.1E 
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Reset of baseboard 
of supply air 

Set minimum design air 
quantity 

Powered induction units 

Baseboard heating 

Sunspace venting 

- Sunspace control 

Refrigerated casework 

Scheduled control of 
minimum dampers 

Night ventilation 

Optimum start 

VAV systems 

DAY-RESET-SCH 
RESET-§ CHEDWLE 

31-Story Ofice - Run 3 
31-Story Office - Run 2 

ZONE-FANS and SYSTEM 

ZONE-CONTROL 

ZOp6E;-AR 

ZONE 

ZONE and §"EM 

SYSTEM-AIR 

SYSTEM-AJR 

SYSTEM-FANS 

SYSTEM-TERMINAL 
and 
SYSTEM 

31-Story Ofice - Run 2 

3P-Story Ofice - Run 5 

31-Story Ofice - Run 2 
31-Story QEce - Run 3 

Sunspace Example 

Sunspace Example 

Ofice - Deli/Restaurant 

31-Stony Ofice - Run 2 
Medical Building 

3%-§tory Ofice - Run 1 

31-Stony Office - Runs 1-6 

Simple Structure Run 3 
Simple Structure Run 3 8  
31-Story Ofice - Run 2 
31-Story Office - Run 3 

11 0 New features added in DOE-2.1E 
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§YSTEM-FLUID Water loop heat pumps with air side 
economizers (W) 

 variables speed heat pump I %STEM 

Medical Building 

Single Family Residence 
System 2 

Air-to-air heat pumps with condenser !WSTEM-EQUIP 
and SYSTEM 

31-Story Office - Run 6 
heat recovery (PSZ, PTAC) 

Return air controller 

Desiccant cooling, stand alone unit 
(PTGSB) 

Desiccant add-on unit to  PSZ system 

n Evaporative cooling, stand alone unit 
(EVAP-C OOL) 

o Packaged water cooled system with 
water side economizers (PSZ) 

Enthalpy limit for 
packaged air conditioners 

Heat pump defrost type 
and defrost control 

o P W T  system with 
gas heat pump 

FUNCTION 

WSTEM 

SXSTEM 

§YSTEM 

§YSTEM 

%STEM-CONTROL 

SYSTEM-CONTROL 

§Y§TEM 

Office - Flower §hop 

Bar/Lounge - System 1 

Bar/Lounge - System 2 

Bar/Lounge - System 3 

Bar/Lounge - System 4 

Office 
Deli/Rest aurant 

Office 
Open Atrium 

Bar/Lounge 
.System 5 

o Residential multizone system §Y§TEM Single Family 
(RESWT)  Residence 

System 2 
I 

o Evaporatively precooled condenser SYSTEM Bar/Eounge 
System 5 on P W T  system 

0 I 

. 
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Curve fit for screw compressor 
for gas-engine generator 

31-story Ofice - Run I 
31-story Office - Run 6 

Scheduled operation of equipment DAY-A§§IGN-SCH 31-Story Ofice - Run 2 

Heat recovery 
from double-bundle chiller 
from diesel generator 

HEAT-RECOVERY 
HEAT-RECOVERY 

3J-Story Ofice - Run 4 
3%-§tory OEce - Run 5 

Changing compressor COP 

Variable-speed pumping 

Chilled water storage 

Ice thermal energy storage 

3%-Story Ofice - Run 1 

31-Story Ofice - Run 2 

Office - Open Atrium 

ENERGY-§ T ORAGE Hot water storage S%-Story Ofice - Run 4 

Peak shaving electric demand: 
using absorption chiller 
using engine/generator 

31-Story Offce - Run 3 
31-Story Ofice - Run 6 

District steam system 

 as engine chiller 

EPh'E;RCY-RE§ OURCE 3I-Sto1-y Ofice - Run 3 

Office - Deli/Restaurant 

Office 
Flower Shop 

31-Sto1-y Ofice 
Run 5 

Direct-fired absorption 
chiller/heater 

o Metering of two types 
of natural gas \ 

13 New features added in DOE-2.1E 



Gas/electric utility rates UTILITY-RATE All Runs 

Seasonal rates, time-of-day BLOCK-CHARGE 31 Story Ofice 
rates, demand ratchets and RATCHET Runs 2-6 

§ell-back t o  utility UTILITY-RATE 31 Story Ofice - Run 5 

Lifecycle cdst analysis BASELINE Simple Structure Run 3A 

, 
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Simple onezone building. FRQNT-1, RIGHT-1, etc., are u-names for the front 
wall, right-hand wall; etc. The building coordinate axes (X, Y, and Z) are shown. 
The building is oriented 30' from true north. 
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DrawBDL axonometric view of surfaces as input to  BDL. The roof is not shown. 0 
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1 * INPUT LOADS .. 
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L ' D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 4 16:29:40 1993LDL RUN 1 

" 2 TITLE LINE-1 "SIMPLE STRUCTURE RUN 1. CHICAGO" 
3 "  LINE-2 "BOX WITH NO WINDOWS OR IWPERNAL LOADS' 
4 "  LINE-3 %OADS CALCULATION ONLY: NO SYSTW" .. 

" 5 "  
" 6 O  
Q 7 "  RUN-PERIOD JAN 1 1974 THRU DEC 3 1  1974 .. 

8 Q  
" 9 "  ABORT ERRORS .. 

10 DIAGNOSTIC WARNINGS .. ' 

11 " LOADS-REPORT SU#MARY=(LS-C,LS-D) . . 
13 " ALTITUDE= 6 10 

1 5 " ,  

" 12 BUILDING-LOCATION LATITUDE42.0 LONGITUDE88.0 

* 14 " TIME-ZONE.6 AZIHWH=30.0 .. 
" 16 " S BUILDING DESCRIPTION 
" 17 
" 18 S STRUCTURE WOOD F W  WALLS AND ROOF: B I N  CONCRETE SLAB-ON-GRADE. 
" 1 9 " s  NO WINDOWS OR DOORS: ONE ZONE. 

20 " 
21 " S W A L L S  
22's STARTING WITH OUTSIDE MATERIAL: WOOD SHINGLES (WDO1): PLYWOOD 

USING COD€-WORDS FRm DOE-2 LIBRARY ( kFERENCE M A L  PAP3 2 ) 

" 2 3 " s  (PW031: R - 1 1  FIBER INSULATION (IN02): AND GYPSUM BOARD (GPOl). 
" 24 " 

2 5 " S R O o F  ROOF GRAVEL (RGOl), BUILT-UP ROOFING (BRO1) .  R-3 MINERAL B h D  
" 2 6 " s  INSULATION (IN22).  WOOD SHEATHING CEILING ( W D O 1 ) .  AND I-F-Rz.76 . 

27 " 
" 28 $ SLAB-ON-GRADE EFFECTIVE U-VALUE .05 ( I .E . ,  ASSUMING 4 '  HEAVY CONCRETE SLAB 

" 3 0 " s  = 0.8 300/5000 = .OS 
29 " S U-EFF= (U SLAB i A I R  FILH) AREA (1FT PERMETER)/ TOTAL AREA 

31 S IWPERIOR DESIGN TEXPERATURE IS  70F. EXTERIOR DESIGN FOR CHICAGO, IL USING 
3 2 ' s  TEST REFERENCE YEAR (TRY) WEATHER TAPE. 
33 * 
34 $ IWPERIOR LOADS: NO PEOPLE, NO LIGHTS. NO EQUIPMENT AND NO INFILTRATION. 

" 35 " 
36 " 

" 37 
" 38 WA-1-2nLAYERS ~TERIAL=(WDO1,PW03,1N02,GPOl)  .. 
" 39 RB-l-l=LAYERS #ATERIAL=~RGOl.BROl.IN2Z.WDOl) I-F-R=.76 .. 
" 40 " WALL-1 
.a 4 1  " ROOF-1 

0 43 
" 44 
" 45 

" 47 Q 

" 48 Q 

49 " FROWP-1 
50 

" 51 
52 

.a 53 RIGHT-1 
" 54 " 
" 5 5  

56 

12 FLOOR-1 

46 Rm-1 

S CONSTRUCTION TYPES 

=CONSTRUCTION LAYERS=WA-1-2 . . 
=CONSTRUCTION LAYERS=RB-1-1 . . 
=CONSTRUcTION U = 0.05 .. 

S GENERAL SPACE DEFINITIONS 

=SPACE AREA = 5000 
VOLWE=40000 .. 

=El(TERIOR-WALL HEIGHT = 8 WIDTH = 100 
AZIMUTH = 180 
CONSTRUCTION = WALL-1 .. 

IMTERIOR-WALL HEIGHT = 8 WIDTH = 50 
x.100 AZIMUTH = 90 
CONSTRUCTION = WALL-1 .. 

1.5 



" 57 " BACK-1 . =MTERIOR-WALL HEIGHT 2 8 WIDTH = 100 
, " 5 8 "  %lo0 Y.50 AZIMUTH = 0 

* 59 " CONSTRUCTION = WALL-1 ' . . 
WIDTH = 50 

" 60 " 0 * 6 2 "  
63 " 

" 61 " LEFT-1 =MTERIOR-WALL HEIGHT = 8 Y=50 AZIMUTH = 270 
CONSTRUCTION = WALL-1 * *  _ _  

" 64 " 
" 65 " TOP-1 =ROOF 
" 66 " 
" 67 " 
" 68 " 

HEIGHT= 50 WIDTH= 10 0 
x=o Y.0 Z=8 AZIMUTH= 180 

CONSTRUCTION = ROOF-1 . . 
TILT = 0 GND-REFLDXANCE=O 

* 69 " 
" 71 a CONSTRUCTION = W R - 1  .. 
" 72 * 

" 74 " COMPUTE LOADS .. 
* 75 " INPUT LOADS .. 

* 70 " BOTTOM-1 =UNDERGROUND-FMOR AREA 5000 

', " 73 " END .. 

i -  f 

., 
i 



SIMPLE S T R U ~ U R E  RUN I, CHICAGO BOX WITH NO WINDOWS OR INTERNAL LOADS DOE-2.1E-001 Thu Nov 4 16:29:40 1993LDL RUN 1 
LOADS CALCULATION ONLY; NO SYSTEM 
REPORT- LS-C BUILDING PEAK LOAD COMPONDITS WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** BUILDING oo* 

.i 

FLOOR AREA 5000 SQFT 465 SgPrr 
VOLWE 40000 CUFT 1133 C W  

DRY-BVLB T W P  
WET-BULB TBlP 

WALL CONDUCTION 
' ROOF CONDUCTION 

WINGOW GLASStFRM COND 
WINDCXd GLASS SOLAR 
W O R  CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIF'MENT TO SPACE 
PROCESS TO SPACE 

. INFILTRATION 

TOTAL. 

TOTAL LOAD 

TOTAL LOAD / ARE& 

88F 31C 
73F 23C 

6.736 1.974 
58.992 17.285 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
-1.500 -0.440 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

64.229 18.819 

64.229 KBTU/H 

____--__ ----_-_ 

12.85BTU/H.SQFP 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

0.000 0.OOd 
_------ ------ 

18.819 #w 

40.513 W /SQlviT 

-11.817 
-65.649 
0.000 
0.000 
0.000 
0.000 
-7.500 
0.000 
0.000 
0.000 
0.000 
0.000 

-84.966 
- - - - - - - - 

-3.462 
-19.235 
0.000 
0.000 
0.000 
0.000 
-2.197 
0.000 
0.000 
0.000 
0.000 
0.000 . - - - - - - - - 

-24.895 

-84.966 KBTU/H -24.895 KW 

16.993BTU/H.SQFT 53.594 W ISQMT 

o*v*********o*****ov****************v**v*v*vv****vvv*******v***v 

* * 
* NOTE 1lTHE ABOVE LOADS MCLUDE OWSIDE VENTILATION AIR * 

0 2)TIPIES GIVEN IN STANDARD TIKE FOR THE LOCATION * 
0 IN CONSIDERATION V 

WADS * ---_ * 

V 

* v * * * * * o v v * * * * * * * * o o * ~ * v ~ ~ * * * * * * * * * * * * * * v * * * v * * v ~ ~ * * * * * * * * * v * * * *  

, 



APR 

WIY 

JUN 

JUL 

BUG 

SEP 

c? 
NOV 

DEC 

(> .TOTAL 

ElAx 

COOLING TIME DRY- WET- 
ENERGY O F M  BULB BULB 
(#BTU) DY HR TEMP TDIP 

0.00000 

0.00000 

0.03277 31 14 48.F 41.F 

i .34771 26 14 ' 7 6 . ~  6 0 . ~  

3.05213 2 1  13 85.F 75.F 

7.58150 20 15 90.F 77.F 

14.46844 7 16 88.F 73.F 

10.61643 19 15 90.F 71.F 

4.27242 9 I 5  82.F 64.F 

0.61387 10 15 68.F 54.F 

0.11186 2 14 75.F 61.F 

0.00000 --------- 
42.097 

#Axm 
COOLING 

LOAD 
( K B T U / H R )  

0.000 

0.000 

9.078 

35.023 

45.945 

53.930 

64.229 

55.359 

44.843 

20.680 

13.663 

0.000 ---------- 

64.229 

c 

/ 

- - - - - - - -  H E A T I N G - - - - - - - -  

W I M W  
HFTING TIME DRY- WET- HEATING 

ENERGY OF BULB BULB LOAD 
(#BTU) DY HR TEMP TEMP (KBTWHR) 

-38.562 12 8 -7.F -7.F -84.966 

-32.757 9 7 2.F 2.F -80.206 

-26.061 24 7 6.F 5.F -71.127 

-13.536 6 5 29.F 28.F -54.199 

-8.525 7 6 33.F 30.F -46.366 

-3.233 1 6 47.F 46.F -27.054 

-0.860 24 5 .  61.F 61.F -17.838 

-1.278 5 6 5 2 . F -  5O.F -19.350 

-6.121 23 6 37.F 34.F -43.827 

-12.540 21 7 30.F 29.F -48.419 

-23.534 26 3 26.F 24.F -54.207 

-33.368 26 3 15.F 15.F -68.061 __------- ---__----- 
-200.376 

-84.966 

0. 0.000 

0. 0.000 

0. 0.000 

0 .  0.000 

o . ,  0.000 

0. 0.000 

' 0. 0.000 

0. 0.000 

0. 0.000 

0. 0.000 

0.000 

I 



Add doors, windows, people, lighting, and equipment to Run 1 building. U-names 
(WF-1, DF-1, etc.) are indicated for the windows and doors OR each surface. 

la A P W - n  

P ,  1 



DrawBDL axonometric view of surfaces as input to BDL. The roof is not shown. 

791358 

. 



. ,  
L D L  P R O C E S S O R  I N P U T  D A T A  

Thu N w  4 16:29:40 1993LDL RUN 2 

* 76 ' TITLE LINE-1 'SIMPLE STRUCTURE RUN 2, CHICAGO * 
* 77 * LINE-2 "ADD WINDOWS, DOORS, INTERNAL LOADS' 
* 78 * LINE-3 "LOADS CALCULATION ONLY: NO SYSTW" .. 
0 79 * 
* 80 * RUN-PERIOD JAN 1 1974 THRU DEC 31 1974 .. 
0 81 ' 
0 82 mRT ERRORS .. . 
0 83 * DIAGNOSTIC WARNINGS .. 
* 84 * LOADS-REPORT SUWARY= (LS-C,LS-D) .. 
* 85 ' . BUILDING-LOCATION LATITUDE42.0 LONCITUDE=88.0 
* 86 * ALTITUDE610 
' 87 * TIME-ZONEI~ AZIWTH=30.0 . . 
0 88 ' 
* 89 * S BUILDING DESCRIPTION 
Q 90 ' ' 
' 92's WINDOWS AND DOORS. 
0 93 * 
' 94 ' $ WINDOW GLASS: 
* 95 * S DQOR GLASS: 
' 96." S OVERHANC AT THE FRONT DQOR DF-1. 
0 97 0 

* 

91 * S BUILDING SHELL IS SAME AS FOR SMPLE STRUCTURE RUN 1 WITH THE ADDITION OF 

l/41N PLATE DOUBLE PANE AND NO INTERNAL SHADING DEVICE. 
1121N PLATE SINGLE PANE. THERE IS A 1OFT WIDE X 4FT DEEP 

98 * S INTERIOR LOADS: ADD SURFACE HXNTED FLUORESCERT LIGHTING AT 
1.5 WATTS/SQFl'. 

ADD RECEPTACLES FOR EQUIF'HENT AT 1 WATT/SQFT. 
' 9 9 * $  
' 100 ' s 
' 101 s 
' 102 * 
* 103 ' 
' 104 ' 
* 105 * 
' 106 * WA-l-Z=LAYERS 
* 107 * RB-l-l=LAYERS 
' 108 * ROOF-1 
* 109 * WALL-1 

' 111 * WINDOW-1 
' 112 * moRs 
' 113 * 
* 114 ' 
* 115 * 
* 116 * OC-1 
' 117 * 

* 119 ' 
* 120 ' 
* 121 ' 
* 122 * 
' 123 * OC-2 
* 124 ' 
0 125 * OC-WEEK 
' 126 * 
* 127 ' OCCUPY-1 
' 128 ' 
* 129 ' 
' 130 ' 

. * 110 * FLOOR-1 

~ * 118 ' 

ADD PEOPLE AT 100 SQFT PER PERSON. 

$ CONSTRUCTIONS AND GLASS TYPES 

~TERIAL~(WDO1.PW03.INO2.GPO11 .. 
MTERIAL= (RGO1, BRO1, IN22,WDOl) I-F-R=.76 . . 
=CONSTRUCT ION LAYERSXRB-1-1 .. 
=CONSTRUCTION LAYERS=WA-1-2 .. 
=CONSTRUCTION U = 0.05 .. 
=GLASS-TYPE GLASS-TYPE-CODE = 3 PANES 2 
=GLASS-TYPE GLASS-TYPE-CODE = 5 .. 

S OCCUPANCY SCHEDULE 

=DAY-SCHEDULE (1.8) (0.0) 
(9.11) (1.01 
(12,141 (0.8.0.4.0.81 
(15.181 (1.01 
(19,21) (0.5.0.1,0.11 
(22.241 (0.01 .. 

=DAY -SCHEDULE (1,241 (0.0) e .  

=WEE#-SCHEDULE (WD) OC-1 (WEHI GC-2 ..' 
SCHEDULE THRU DEC 31 OC-WEEK .. 

$ LIGHTING SCHEDULE 

u 

1.11 



* 131 * LT-1 
* 132 * 
* 133 * 
* 134 O 

* 135 
* 136 O 

* 137 O LT-2 
O 138 * 
* 139 * LT-WEEX 
* 140 * , 
* 141 * LIGHTS1 
* 142 * 
* 143 * 
* 144 * 
* 145 * Q-1 
* 146 * 
147 * 

* 148 * 
* 149 * 
O 150 * EQ-2 
* 151 
* 152 * EQ-WEEK 
* 153 * 
154 0 QUIP-1 

* 155 
O 156 * 
* 157 * 
O 158 * 
* 159 
160 * 

* 161 
* 162 * 
* 163 * OFFICE 
* 164 
* 165 
* 166 * 
* 167 * 
168 * 

* 169 * 
170 * 
171 

* 172 * 
* 173 * 
* 174 * 
* 175 * 

176 O 

0 r77 * 
O 178 * 
* 179 
0 180 * 
* 181 * 
* 182 
O 183 O 

* 184 * 
P 185 * 
* 186 
* 187 * 
* 188 * 
* 189 * 
* 190 
191 
192 * 

* 193 O 

. >  

FRONT- 1 

WF-1 
DF- 1 

RIGHT-1 

WR- 1 

EACU-1 

WE- 1 

=DAY-SCHEDVLE 

=DAY-SCHEDULE 

(1.81 (0.05) 
(9,141 (0 .9 ,0 .95 .1 .0 ,0 .95 .0 .8 ,0 .91  
(15.181 (1.01 
(19,211 (0.6.0.2.0.2) 
(22.24) (0.051 .. 
(1..241 (0.051 .. 

=WEEX-SCHEDULE (#ON,FRIl LT-1 (WEHI LT-2 .. 
=SCHEDULE THRU DEC 31 LT-WEEK .. 

I 

S OFFICE EQUIPMENT SCHEDULE 

=DAY -SCHEDULE (1.8) (0.021 
(9.14) (0.81 
(15.20) ~0.8 ,0 .7 ,0 .5 ,0 .5 ,0 .3 .0 .3 )  
(21,241 (0.021 .. 

=DAY-SCHEDULE 11.241 (0.02) .. 
=WEEX-SCHEDULE I#ON,FRIl EQ-1 (WEHI EQ-2 

=SCHEDULE THRU DEC 31 EQ-WEEK a .  

$ SET DEFAULT VALUES ' 

SET-DEFAULT FOR SPACE FLOOR-WEIGHT 5 70 .. 
SET-DEFAULT FOR WINDOW HEIGHT-4.0 GLASS-TYPE=WIW-l Y.3 e .  

5 SPACE DEFINITION 

=SPACE 

=MTERIOR-WALL 

=WINDOW 
=WINDOW 

=EXTERIOR- WAU 

=WINDOW 

=EXTERIOR-WALL 

=WINDOW 

AREA = so00 VOLUME = 40000 
PEOPLE-SCHEDULE = OCCUPY-1 
LIGHTING-SCHEDULE = LIGHTS-1 
#)UIP-SCHEDULE = EQUIP-1 
LIGHTING-TYPE = REC-FLU0R:RV 
LIGHTING-W/SQFT = 1.5 
LIGHT-TO-SPACE = .80 

NUMBER-OF-PDPLE = 50 .. DyInlENT-W/sQR = 1 

HEIGHT = 8 ' WIDTH = 100 
x.0 Y.0 2.0 AZI#UTH= 180 
CONSTRUCTION = WALL-1 .. 
WIDTH = 45 x E 10 ' .. 
X = 70 Y = O  
WIDTH = 8 HEIGHT = 8 

GLASS-TYPLDOORS OVERHANG-A 1.0 
OVERHANG-W 10 OVERHANC-D 4 .. 
HEIGHT = 8 WIDTH = 50 
x=100 AZIMLITH = 90 
CONSTRUfXION = WALL-I .. 
WIDTH = 25 X = 12.5 .. 

WIDTH = 100 HEIGHT = 8 
x=IOO Y=50 AZIMUTH = .O 
CONSTRUCTION = WALL-1 .. 
WIDTH = 65 x 5 10 .. 



0 19% D E - 1  . = W I N D O W  
0 195 

196 
197 

0 198 0 LEFT-1 =MTERIOR-WAU 
Q 199 
Q 200 
* 201 

202 WL-1 =WINEOW 
203 

O 20% TOP-1 =ROOF 
205 

O 206 
207 
208 
209 BOTTO#-l =UNDERGROUMD-FLOOR 
210 
211 
212 O END .. 
213 COMPUTE LOADS .. 
214 O INPUT LOADS .. 

WIDTH = 7 HEIGHT = 7 
X = 70 Y . 0  
GLASS-TYPkDOORS . . 
HEIGHT = 8 W I D T H  = 50  
Y=50 AZIMUTH = 270 
CONSTRUCTION = WALL-1 . . 
W I D T H  =25 X = 12.5 .. 
HEIGHT=50 WIDTH;. 10 0 
x.0 Y.0 Z=8 AZMUTH=180 
TILT = 0 GND-REFLffTANCE=O 
CONSTRUCTION = ROOF-1 . . 
AREA = 5000 
CONSTRUCTION = W R - 1  .. 

ii 

3 



. .  

000 BUILDING 000 

465 Sgwr 
5000 sgFT 1133 CWT 

FLOOR AR!& 
VOLUME 40000 CUFT 

-7F -22'2 
-7F -22C 

DRY-BULB TBlP * 94F 34C 
WET-BULB TBlP 74F 23C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASStFW COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
ISTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPAWPS TO SPACE 
LIGHT TO SPACE 
EQUIFMENT TO SPACE 
PROCESS TO S,PACE 
INFXLTRAT ION 

TOTAL 

4.434 
57.614 
10.552 
26.193 
0.000 
0.000 

-1.500. 
0.000 
17.469 
11.061 
0.000 
0.000 

126.482 
. - - - - - - -  

1.299 
.16.898 
3.092 
1 . 8 5 0  
0.000 
0.000 
-0.440 
0.000 

. 5.118 
3.241 
0.000 
0.000 

37.059 
_------ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
_------ 

0.000. 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
_----- 

-8 .SO2 -2.491 
-65.649 -19.235 
-25.498 -7.471 

1.771 0.519 
0.000 0.000 
0.000 ' 0.000 

.-7.500 -2.197 
0 .ooo '0.000 
2.195 0.643 
0.889 0.261 
0.000 0.000 
0.000 ~0.000 

-102.294 -29.972 
_ _ _ _ _ _ _ _  -------- 

-102.294 KBTU/H -29.972 IW 

25.3OBTU/H.SQFp 79.781 w /%lm 20.459BTWH.SQFT 64.523 w 
126.482 KBTU/H 37.059 W TOTAL LOAD 

TOTAL LOAD 1 AREA 

v o o v o o v a o v v o O a v v ~ o ~ O v a v v v v a o v a o v o v v a a v v v a v v a v o v v a v v a * v o a o v o v o a * v  

0 
* 

NOTE 1)THE ABOVE LOADS MCLUDE OZPTSIDE VENTILATION AIR * 
0 ---- LOADS 
0 2)TI#ES GIVEN IN STANDARD T E E  FOR THE LOCATION 

0 

V 

0 
I N  CONSIDERATION 

0 

oooo~ooooo~ooooo~oooooo~oo~oooooooooooooooooovovvoovoooooooooovo 

I .  

. ., 

I 

1.14 



WNTH 

m 

FEE 

f38R 

APR 

f38Y 

m 

JUL 

AUG 

S E P  

OCT 

MOV 

DEC 

TOT& 

#Ax 

0.48697 25 15 47.F 42.F 31.527 

0.74419 28 15 52.F b2.F 38.771 

2.29542 7 I5 51.F 44.F 45.830 

10.26131 26 15 78.F 61.F 94.872 

15.36234 21 13 85.F 75.F 102.277 

23.72126 20 15 90.F 77.F 115.939 

- - - - - - - _  H E A T I N G - - - - - - - -  

mIMm 
HEATING TIME DRY- WET- HEATING 

ENERGY OF MAX BULB BULB LOAD 
(EIBTUI DY H R  T W P  T W P  (KETU/HR) 

35.03819 9 15 94.F 74.F 

28.86911 19 15 90.F 71.F 

16.86412 9 15 82.F 64.F 

8.72841 10 15 68.F 54.F 

2.25103 8 15 60.F 49.F 

0.26785 10 15 41.F 35.F __----__ 
144.890 

126.482 

117.116 . 

103.219 

81.004 

63.562 

28.694 ___------- 

126.482 

-35.438 12 8 -7.F -7.F - 102.294 
-29.251 9 7 2.F 2.F -90.880 

-20.445 24 6 8.F 7.F -85.959 

-9.106 6 5 29.F 28.F -59.079 

-4.975 7 5 33.F 29.F ‘-45.545 

A1.413 1 5 48.F 47.F -24.609 

-0.163 24 5 61.F 61.F 

-0.389 5 5 55.F 54.F 

-3.673 23 6 37.F 34.F 

-8.767 21 6 30.F 29.F 

-19.662 28 7 26.F 24.F 

-30.776 26 4 15.F 15.F -------- 
-164.058 

-12.003 

-17.566 

-48.602 

-56.505 

-61.162 

-82.058 -_-------- 

- 102.294 

’ 1.15 

- - -  E L E C - - -  

ELEC- I3AXIMUH 
TRICAL ELEC 
ENERGY LOAD 
(KWH1 (#Wl  

2821. 11.500 

2451. 11.500 

2709. 11.500 

2810. 11.500 

2821. 11.500 

2585. 11.500 

2821. 

2821. 

2585. 

2821. 

2473. 

2709. ------- 
32429. 

11.500 

11.500 

11.500 

11.500 

‘11.500 

11.500 

11.500 



simpne ~ t ~ m ~ t ~ ~ ,  R ~ D  3 i 

i)  Divide Run 2 building into five spaces and add 2-ft high plenum and W A C  sys- 
tern. Doors and windows are the same as for Run 2. U-names are shown for 
spaces (SPACE-1, etc.), interior walls between spaces (SB-15, etc.) and exterior. 
walls (FRONT-1, WALLlPF, etc.). Not shown are slab-on-grade surfaces (Fl-I, 
etc.) and ceiling surfaces between conditioned zone and plenum (Cl-1, etc.). 

, 
/ 

‘ .  

SPACED-0 
. .  

I 



DrawBBL axonometric view of surfaces as input to BDL. The roof and interior 
surfaces are not shown. 

791-3788 



L D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 4 16:29:40 1993LDL RUN 3 

* 215 * 
* 216 * TITLE 
* 217 * 
* 218 * 
219 * 

* 220 * 
I * 221 * 

* 222 * 
* 223 * 
* 224 * 
* 225 * 
* 226 * 
* 227 * 
* 228 * 
* 229 * 
* 230 * 
* 231 * 
* 232 * 
* 233 * ' 

LINE-1 *SIMPLE STRUCTURE RUN 3 .  CHICAGO * 
LINE-2 'DIVIDE IElTo ZONES: ADD PLW * 
LINE-3 "DESIGN-DAY SIZIffi OF VAV SYmm ' 
LINE-4 *SHW W REPORTS * .. 

Amm ERRORS .. 
DIAGNOSTIC WARNIKGS .. 
RUN- PERIOD AUG 3 1974 THRU AUG 

JAN 5 1974 THRU JAN 7 1974 $ DITTO 
APR 6 1974 THRU APR 8 1974 $ DITTO 
JAN 1 1974 THRU DEC 31 1974 .. 

5 1974 S TO SPAN WEEKEND 

LOADS- REPORT VERIFICATION t (AIL-VERIFICATION) 
SVFWARY 5 (W-SU##ARY) .. ' 

BUILDING-LOCATION LATITUDE=42.0 U)MGITUDE=88.0 
ALTITUDE.610 
TIME-ZONE.6 AZIWUTH=30.0 .. 

* 234 * 
* 231 
* 236 
* 237 * HOT-CLEAR-SMER = DESIGN-DAY 
* 238 * DRYBULB-HI t 91 DRYBULB-LO = 71 
* 239 * HOUR-HI I 15 HOUR-LO = 7 
* 240 * DEWPT-HI I 65.5' DEWPT-LO t 60 
* 241 * DHOUR-HI E 16 DHOUR-LO = 8 
* 242 WIND-SPEED = 7.5 WIND-DIR 10 
* 243 * CLOUD-AMOUNT = 0 CLOUD-TYPE = 0 
* 244 * CLEARNESS = 1 GROUND-T = 61 .. 
* 246 * COLD-CLOUDY-WIWER = DESIGN-DAY 
* 247 * DRYBULB-HI = 6 DRYBULB-LO = -4 
I* 248 * HOUR-HI E 15 HOUR-U) = 2 

. * 249 * ' DEh'PT-HI = 6 DEWPT-LO = -4 
* 250 DHOUR-HI = 16 DHOUR-LO = 3 
* 251 * WIND-SPEED = 15 WIND-DIR E 14 
* 252 * CLOUD-AHOUNT t 5 CLOUD-TYPE = 2 

$ CHICAGO DESIGN DAYS 

245 * 

CLEARNESS = 1 GROUND-T,= 46 .. 253 * 
* 254 * 
* 255 WARM-CLEAR-WINTER = DESIGN-DAY 
* 256 * DRYBULB-HI I 65 DRYBULB-LO = 40 
* 257 * HOUR- H I t 15 HOUR-U) 7 
* 258 * DEWPT-HI E 40 DEWPT-LO = 35 
* 259 * DHOUR-HI = 16 DHOUR-LO t 8 
* 260 * WIND-SPEED = 1 5  WIND-DIR D 14 
* 261 * CLOUD-Ap#)UNT = 0 CLOUD-TYPE = 0 
* 262 * CLEARNESS 1 GROUND-T = 46 .. 
* 263 * 
* 264 * $ BUILDING DESCRIPTION 
* 265 * 
* 266 * $ BUILDING STRUCTURE IS THE SAME Bs FOR SIMPLE STRUCTURE RUNS 1 & 2 WITH THE 
* 267 * $ 
* 268 ' S 
* 269 * $ 

ADDITION OF A P L W .  
IMTERIOR AND EXTERIOR AREAS SEPARATED BY PARTITIONS WITH 
A U-VALUE OF 1.5 TO SIMULATE CONVECTIVE HEAT TRANSFER BETWEEN 

THE SPACES ARE ALSO REDEFINED. WITH 



* 270 * S THEM. INFILTRATION I S  ALSO ADDED AT .25 A I R  CHANGEWHR. 
* 271 ' 
* 272 * S LIGt(T1NG FIXTURES ARE RECESSED FLWRESCEW WITH 208 OF THE HEAT FROM LIGHTING 

273 * S 
274 

* 275 * 
* 276 * 
* 277 * S D E S I G N  TEMPS 
* 278 * S SYSTEM TYPE 
* 279 * S 
* 280 * s 

281 * s 
* 282 s 
* 283 * S 
* 284 * $ 
* 285 * S 
* 286 S 
* 287 O .$ 
0 288 * s 
* 289 * 
* 290 S HVAC PLANT 
O 291 * S 
* 292 * 
* 293 * S UTILITIES 
* 294 * S 
* 295 e S 
* 296 * S 
* 297 * S 
* 298 S 
* 299 * S 
* 300 * 
* 301 * 
* 302 * 
* 303 * WA-l-Z=LAYERS 
* 304 * RB-l-l=LAYERS 
* 305 * WALL-1 
* 306 * ROOF-1 
* 307 * CLNG-1 
* 308 * SB-U 
* 309 * FLOOR-1 
* 310 * W - 1  

. * 311 * DOORS 
* ,312 * 
* 313 * 
* 314 * 
* 315 * OC-1 
* 316 * 
* 317 * 
* 318 * 
* 319 * 
* 320 

321 * 
* 322 * OC-2 
* 323 * 
* 324 * OC-WEEK 
* 325 * 
* 326 ECUPY-1 
* 327 * 
* 328 * 
* 329 e 
* 330 * LT-1 
* 331 * 
* 332 * 

. .  

GOING TO THE CEILING PLENUM AND THEREFORE INTO THE RETURN A I R .  

S HVAC SYSTD4 DESCRIPTION 

COOLIWC 78F - HEATING 70F. 
A SINGLE VARIABLE A I R  VOLUME SYSTQ SERVES THE ENTIRE BUILDING. 
THE SYSTEM HAS A DRYBULB CONTROLLED ECONOXIZER WITH A LIMIT 
TDlP OF 65F, VARIABLE SPEED FAN MOTOR, AND VAV BOXES WITH 
A MINIMUM STOP OF 308. THE TEMPERATURE OF THE SUPPLY A I R  IS  
RESET BY OUTSIDE A I R  - 60F AT FULL COOLING TO 65F I N  WINTER. 
M I N I H U H  VENTILATION A I R  IS 20 CFWPERSON. THE SYSTEM OPERATES 
FROM 8 M  TO 6PM WEEKDAYS AND I S  OFF ON WEEWNDS. THERE IS A 
NIGHT Lcrw LIMIT SETPOINT OF 55F TO PREVENT FREEZING. THE FAN IS 
WOWED TO START AT 6 M  WHEN NECESSARY FOR ELM; PICK-UP. BUT 
IS  DELAYED A S  u)NG As POSSIBLE ( I .E . ,  OPTI#v# START). HEATING 
AND COOLING ARE ivoT ALLOWED TO OPERATE SIMULTANEOUSLY. 

CBS FIRED HOT WATER GENERATOR PRESIZED AT .15 HBTUH. 
RECIPROCATING A I R  COOLED CHILLER PRESIZED AT .18 M B T U H .  

NATvRaL GAS AT 1.50 DOLLARS PER THEM. 
ELECTRICITY HAS A TWE-OF-DAY CHARGE AS FOLLOWS: 

.OFF-PEAK 5 CENTS/#wH NIGHTS AND WEEKENDS 

6PM TO 10 PM WEEKDAYS 
8Akl TO 5 R l  SATURDAYS 

SHOULDER 6 CENTS/#wH 8Akl TO 12 NOON AND FROM 

ON-PEAK 7 CENTS/#wH 1PM TO 5P24 WEEKDAYS 

$ CONSTRWTIORS AND GLASS-TYPES 

MATER-- (WDOl, PW03, INOZ.GPO1) 
WATERIAL=(RGO1,BRO1,IN22,WDO1) I-F-Rz.76 .. . . 

=CONSTRUCTION LAYERSsWA-1-2 .. 
=CONSTRUCTION LAYERSRB-1-1 . . 
=CONSTRUCTION U = 0.27 .. SCEILING 
=CONSTRUCTION u 0 1.5 .. SPARTITION 
=CONSTRUCTION u = 0.05 .. 
=GLASS-TYPE GLASS-TYPE-CODE = 3 PANES 5 2 .. 
=GLASS-TYPE GLASS-TYPE-CODE E 5 .. 

$ OCCUPANCY SCHEDULE 

=DAY-SCHEDULE ( 1 , 8 )  ( 0 . 0 )  
(9 ,111 (1.0)  
(12.14)  (0 .8 ,0 .4 ,0 .8)  
(15,181 (1.0)  
(19.21)  (0 .5 .0 .1.0.1)  
(22,241 (0.0) .. 

/ 

:DAY-SCHEDULE (1.241 (0 .0 )  .. 
=WEEK- SCHEDULE ( W D )  OC-1 (WEH) OC-2 .. 
SCHEDULE THRU DEC 31 OC-WEEK .. 

- 

S LIGHTING SCHEDULE 

:DAY -SCHEDULE (1.8) (0.05) 
- (9 .14)  (0.9,0.95,1.0,0.95,0.8.0.9) 

(15.18)  ( 1 . 0 )  

1.19 



Q 333 
334 

Q 335 
336 LT-2 

Q 337 
Q 338 LT-WEEK 
Q 339 
Q 340 LIGHTS-1 
341 
342 
343 

0 344 Eg-1 
Q 345 
346 

Q 347 
Q 348 
0 349 Eg-2 
350 
351 Q-WEEK 
352 

0 353 Q QUIP-1 
Q 354 
0 355 
356 

Q 357 INFIL-SCH 
0 358 
0 359 
360 
361 
362 
363 
364 
365 .a 

366 
367 
368 
369 OFFICE 
370 
371 
372 

Q 373 
374 

. Q 375 
316 

Q 377 
Q 378 
Q 379 

380 
381 

' O 382 
383 
384 

386 
387 
388 
389 WALL-1PF 
390 
391 
392 

0 393 WALL-1PR 
394 

0 395 

Q 385 PLENUM-1 

0 

(19.21) (0.6,0.2.0.21 
(22.24) (0 .05)  .. 

=DAY-SCHEDULE (1.24) (0.05) .. 
=WEEK-SCHEDULE (#ON,FRI) LT-1 (WEHI LT-2 a .  

=SCHEDULE THRU DEC 31 LT-WEEK .. 
S OFFICE EQUIWFNT SCHEDULE 

=DAY -SCHEDULE (1,8) (0.02) 
(9,141 (0 .8)  
(15.20) (0.8,0.7.0.5,0.5.0.3.0.3) 
(21,241 (0.02) .. 

=DAY -SCHEDULE (1.24) (0.02) .. 
=WEEK-SCHEDULE (#ON,FRI) EQ-1 (WEHI Q-2 e. 

=SCHEDULE THRU DEC 31 EQ-WEEK .. 
S INFILTRATION SCHEDULE 

=SCHEDULE THRU MAR 31 (ALL) (1.24) (1) 
THRU OCT 31 (W)  (1.24) ( 0 )  

' THRU DEC 31 (ALL) (1.241 (1) .. 
' $ SfT DEFAULT VALUES 

SET-DEFAULT FOR SPACE FLOOR-WEIGHT=70 .. 
SET-DEFAULT FOR WINDOW HEIGHT.4.0 GLASS-TYPEZW-1 Y.3 a .  

$ GENERAL SPACE DEFINITION 

=SPACE-CONDITIONS 
PEOPLE- SCHEDULE 
NUMBER-OF-PEOPLE 
PEOPLE-HEAT-GAIN 
LIGHTING-SCHEDULE 
LIGHTING-TYPE 
LIGHT-TO-SPACE 
LIGHTING-W/SQFT 
EgUI P-SCHEDULE 
EgUI hWW-W/SQFT 
INF-MHOD 
'AI R-CHANGESIHR 
INF-SCHEDULE 

$ SPECIFIC SPACE DETAILS 

=OCCUPY- 1 
=so 
~ 4 0 0  
=LIGHTS-1, 
=RE-FLUOR-RV 
r.80 
zl.5 
=€QUI e- 1 
=1 
=AIR-CiiANGE 
~ 0 . 2 5  
=INFIL-SCH .. 

SPACE . ZONE-TY PEzPLENUPI 
voLwIE= 1 0 00 0 FLOOR -WEIGHT= 5 
ARER=5000 2.8 .. 

=mERIOR-WALL HEIGHT = 2 WIDTH = 100 
AZWIITH = 180 
CONSTRUCTION = WALL-1 .. 

smERIOR-WALL HEIGHT = 2 WIDTH I 50 
AZIMUTH = 90 x 5 100 
CONSTRUCTION = WALL-1 .. 

/ 

. .  

1 



396 
397 'O WALL-1PB 

O 398 O 

O 399 - 
O 400 
401 
402 WALL-1PL 
403 
404 

O 405 O 

O 406 TOP-1 
407 O 

408 
409 
410 
411 SPACE1-1 
412 O 

413 
414 

O 415 FRONT-1 
O 416 O 

O 417 
418 

O 419 O WF- 1 
420 DF- 1 
421 

O 422 
423 O 

* 424 
425 

O 427 O 

428 
O 429 F1-1 
430 

* 431 O 

O 432 SB12 
O 433 0 

434 
435 SB14 
436 SBl5 

O 426 C1-1 

O 437 O 

. 438 
439 SPACE2-1 
440 
441 
442 
443 O - 444 
445 * 
446 
447 O 

448 0 

' O  449 
450 
451 
452 
453 
454 
455 
456 

O 457 
, 458 

RIGHT-1 

WR-1 

c2- 1 

F2- 1 

SB23 

SB25 

=EXTERIOR-WALL , 

=EXTERIOR-WALL 

=ROOF 

=SPACE 

=D(TERIOR-WBLL 

=WINDOW 
=WINDOW 

= INTERIOR-WALL 

=UNDERGROUND-FLOOR 

=INTERIOR-WALL 

= INTERIOR-WALL 
=INTERIOR-WALL 

=SPACE 

=EXTERIOR-WALL 

=WINDOW 

=INTERIOR-WALL 

=UNDERGROUND-FLOOR 

=INTERIOR-WALL 

HEIGHT = 2 WIDTH = 100 
AZIMUTH = 0 x = 100 
Y = 50 
CONSTRUCTION = WALL-1 . . 
HEIGHT = 2 WIDTH = 50 
AZIMUTH '= 270 Y = 50 
CONSTRUCTION WALL-1 .. 
HEIGHTzSO w IDTH= 1 o o 
x.0 Y.0 2.2 AZIMUTH = 180 
TILT.0 GND- REFLffTANCE=O 
CONSTRUCTION E ROOF-1 . . 
SPACE-CONDITIONS = OFFICE 
AREA = 1056 VOLME = 8448 
NUMBER-OF-PEOPLE I 11 .. 
HEIGIPT = 8 WIDTH = 100 
X I 0  Y.0 z=o AZI#VTH = 180 
CONSTRUCTION = WALL-1 . . 
WIDTH = 45 x = 10 .. 
WIDTH = 8 HEIGHT = 8 
x = 70 Y = O  
GLASS-TYPE = DOORS 
OVERHANG-A.1 OVERHANG-Bt.5 
OVERHANG-W.10 OVERHANG-D.4 .. 
AREA = 1056 NEXT-TO PLENUM-1 
CONSTRUCTION = CLNG-1 . . 
AREA = 1056 
CONSTRUCTION I FIDOR-1 . . 
AREA = 135.76 NEXT-TO SPACE2-1 
CONSTRUCTION = SB-U .. 
LIKE SBl2 NEXT-TO SPACE4-I 
AREA = 608 NEXT-TO SPACE5-1 
CONSTRUCTION SB-U .. 
SPACE-CONDITIONS = OFFICE 
AREA = 456 
NUMBER-OF-PEOPLE = 5 

HEIGHT = 8 
x.100 Y=O 2:o 
CONSTRUCT ION WALL-1 

WIDTH = 25 

AREA = 456 
CONSTRUCTION = CLNG-1 

AREA = 456 

VOLUME = 3648 .. 
WIDTH = 50 
AZIMUTH = 90 .. 
X I 12.5 .. 
NEXT-TO PLENUM-1 

CONSTRUCTION = FLOOR-1 .. 
MEA = 135.76 NMT-TO SPACE3-1 
CONSTRUCTION =' SB-U . . 

=INTERIOR-WALL AREA = 208 NMT-TO SPACE571 

1.21 



CONSTRUCTION ='SB-U . . r 459 " 
460 * 

* 461 " SPACE3-1 SPACE-CONDITIONS E OFFICE \ 

AREA = 1056 VOLUME = 8448 
NUMBER-OF-PEOPLE = 11 e .  

HEIGHT = 8 WIDTH = 100 
X.100 YrSO 2-0 AZIMUTH = 0 
CONSTRUCTION = WALL-1 .. 
WIDTH = 45 x E 10 .. 
WIDTH = 7 
X = 70 Y - 0  
GI&S-TYPEtDORS .. 
AREA = 1056 NMT-TO PLENUM-1 
CONSTRUCTION = CWG-1 . . 
AREA = 1056 
CONSTRUCTION = FLOOR-1 .. 
AREA = 135.8 , 'NMT-TO SPACE4-1 

HEIGHT = 7 

CONSTRUCTION = SB-U .. 
AREA = 608 NMT-TO SPACES-1 
CONSTRUCTION = SB-U .. 
SPACE-CONDITIONS OFFICE 

=SPACE 

=MTERIOR-WALL 

" 462 " 
463 " 

* 464 " 
* 465 " 
" 466 " 
* 467 " 
* 468 " 
469 " 

* 470 * 
471 " 

" 472 " 
" 473 " 
" 474 " 
* 475 " 
" 416 * 
411 * 

" 478 
" 479 " 
" 480 * 
* 481 * 
" 482 " 
0 483 " 
0 484 * 
" 485 " 

BACK- 1 

WB- 1 
DB- 1 

C3-1 

F3- 1 

SB34 

SB35 

=WINDOW 
=WINDOW 

=INTERIOR-WALL 

=UNDERGROUWD-FU)OR 

=SPACE " 486 " SPACE4-1 
" 487 O 

" 488 * 
* 489 " 
* 490 " LEFT-1 
* 491 " 
" 492 * 
" 493 * 

" 495 " 
" 496 * C4-1 
491 " 

" 498 " 
" 499 " F4-1 
* 500 " - 
* 501 " 
" 502 * SB45 
* 503 * . 
O 504 " 
" 505 * SPACES-1 

" 494," WL- 1 

VOLUME = 3648 
5 .. AREA = 456 

NUMBER-OF-PEOPLE 

HEIGHT = 8 
X=O Y=50 2-0 
CONSTRUCTION = WALL-1 

WIDTH = 25 

AREA = 456 
CONSTRUCTION = CLNG-1 

AREA E 456 

WIDTH E 50 . 

AZIMUTH = 270 .. 
=MTERIOR-WALL 

X E 12.5 .. =WINDOW 

=INTERIOR-WALL NMT-TO PLENUM-1 

=UNDERGROUND- FLOOR ~ 

CONSTRUCTION = FLOOR-.l ' 

AREA = 208 NMT-TO SPACES-1 
CONSTRUCTION E SB-U .. . 

SPACE-CONDITIONS = OFFICE 
AREA = 1976 VOLUME =15808 
NUMBER-OF-PEOPLE = 20 -. 
AREA = 1976 NMT-TO PLENVM-1 
CONSTRUCTION = CWG-1 .. . 

= INTERIOR-WA&L 

=SPACE 
* 506 O 

" 507 * 
" 508 
" 509 " 
* 510 * 
" 511 
* 512 * 
" 513 " 
" 514 
" 515 * 
" 516 O 

" 517 * 
" 518 * 
519 O 

" 520 * 
" 521 " 

CS-1 

F5-1 

HR-SCH-1 

LRB-1 

E INTERIOR-WALL 

=UNDERGROUND- FLOOR AREA = 1976 
CONSTRUCTION = FIBOR-1 .. 

$ LOADS HOURLY REPORT 

=SCHEDULE THRU AUG 4 (W) (1.24) (0)  
(ALL) (1.24) (1) THRU AUG 5 

THRU DEC 31 (U) (1.24) (0) . 

I 

=R€PORT-BLOCK VARIABLE-TY PEtGLOBAL 



522 VARIABLE-LIST=(4.17.15) .. S dbt. wind speed, hor. solar $ 

524 e LRB-2 =REPORT-BLCCK WARIABLE-TYPE=BUILDING 
e 523 

525 VARIABLE-LIST=(19) .. $ building cooling load S 
e 526 O 

e 527 O LDS-REP-1 =HOURLY-REPORT REPORT-SCHEDULEHR-SCH-1 
e 528 O REPORT-BMCK=(LRB-l.LRB-2) .. 
e 529 
e 530 * END .. 



I 

Thu Nov 4 16:29:40 1993LDL RUN 3 
I 

SOUR 

vo 
v1 
v2 
w1 
w2 

-_--_ 
0.19700 

-0.06700 
0.00000 
0.87000 
0.00000 

0.19700 
-0.06700 

0.00000 
0.87000 
0 .ooooo 

0.19700 
-0.06700 

0.00000 
0.87000 
0.00000 

0.19700 
-0.06700 
0.0p000 
0.87000 
0.00000 ' 

0.50123 
0.19470 
0.00000 
0.30408 
0.00000 

0.19700 
-0.06700 

0.00000 
0.87000 
0.00000 

GENERAL 
LIGHTING 

0.59000 0.59000 

0.00000 0.00000 
0.87000 0.87000 
0.00000 0.00000 

-0.46000 -0.46000 ' ' 
vo 

' v1 
v2 
w1 
wz 

0.59000 
-0.46000 

0.00000 
0.87000 
0.00000 - ' 

0.70580 
-0.00988 
0.00000- 

' 0.30408 
0.00000 

0.59000 
-0.46000 

0.00000 
0.87000 
0.00000 

0.59000 
-0.46000 

0.00000 
0.87000 
0.00000 

TASK 
LIGHTING 

VO 0.68697 0.50000 0.50000 
V I  0.00895 -0.37000 -0.37000 
v2 0.00000 0.00000 0.00000 
w1 0.30408 0.87000 0 .E7000 
w2 0.00000 0.00000 0.00000 

_______-  
0.50000 

-0.37000 
0.00000 
0.87000 
0.00000 

0.50000 0.50000 
-0.37000 -0.37000 

0.00000 0.00000 
0.87000 0.87000 
0.00000 0.00000 

0.68100 
-0.55100 

0.00000 
0.87000 
0.00000 

0'.68100 ' 
-0.55100 
0.00000 
0.87000 
0.00000 

0.68100 
-0.55100 
,o.poooo 
0.87000 
0.00000 

0.80413 
~0.10821 3 

0.00000 
0.30408 
0.00000 

0.68100 
-0.55100 
0: 00000 
0.87000 
0.00000 

.0.68100 
-0.55100 

0.00000 
0.87000 
0.00000 

CONDUCTION 

vo 0.80413 

v2 0.00000 
w1  0.30408 
w2 0.00000 

---------- 
v1 . -0.10821 

0.68100 
-0.55100 

0.00000 
0.87000 
0.00000 

0.68100' 
-0.55100 

0.00000 
0.87000 
0.00000 

0.68100 
-0.55100 

0.00000 
0 .E7000 
0.00000 

0.68100 
-0.55100 

0.00000 
0.87000 
0.00000 

0.68100 
-0.55100 
0.00000 
0.87000 
0.00000 I .  

A I R  
TWP 

GO' 
G1' 
G2 
G3* 
PI 
e2 

___-  (BTUIHR-SQFT-F ) 

1.81000 1.81000 

0.08000 0.08000 ' 

0.00000 0.00000 
-0.87000 -0.87000 

0.00000 0.00000 

-1.89000 -1.89000 
1.81000 

-1.89000 
0.08000 
0.00000 

-0.87000 
0 .,ooooo 

1.81000 
-1 .e9000 
0.08000. 
0.00000 

-0 .E7000 
0 .ooooo 

1.81000 
.1.89000 
0.08000 
'0.00000 
.O. 87000 
0.00000 

1.11200 
-1.12493 

0.01293 
0.00000 

-0.30408 
0.00000 



* 5 3 1  COMPUTE LOADS 
* 532 INPUT SYSTFNS 

, 

1,225 



S D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 4 16:29:40 1993SDL RUN 1 

Q 533 
Q 534 SYSTWS-REPORT SUEwARYs CALL-SWRYI 
0 535 

0 537 

I 

536 * $ SYSTWS SCHEDULES 

538 FAN-1 =DAY -SCHEDULE (1,6) (0) (7.8) (-999) (9,181 (11 (19.24) (0 )  e .  

539 FAN-2 =DAY -SCHEDULE (1.241 (01 .. 
540 FAN-SCHED =SCHEDULE THRU DEC 31 (WDI FAN-1 (#MI FAN-2 - 1  

541 
542 HEAT-1 =DAY-SCHEDULE (1,8) (55) (9,181 (701 (19,241 (551 -. 
543 O HEAT-2 =DAY-SCHEDULE (1.241 (55) e .  

545 HEAT-SCHED =SCHEDULE THRU DEC 31 HUT-WEEK .. 
546 COOLOFF =SCHEDULE THRU DEC 31 (ALL) (1.24) (601 .. 
547 HEATOFF =SCHEDULE THRU DEC 31 (ALL1 (1,241 (601 .. 
548 

0 549 COOL-1 =DAY-SCHEDULE (1.8) (991 (9.18) (78) (19,241 (99) - -  
550 COOL-2 =DAY-SCHEDULE (1.24) (99) . 
5 5 1  COOL-WEEK =WEEK-SCHEDULE (#ON.FRI) COOL-1 (WMI COOL-2 e .  

552 COOL-SCHED SCHEDULE THRU DEC 31 COOL-WEEK .. 

' 544 HEAT-WEEK =WEEK-SCHEDULE (KON,FRI) HEAT-1 (WMI HEAT-2 a -  

553 
554 R 1  DAY-RESET-SCH SUPPLY-HI 65 SUPPLY-Lo 60 

0 5 5 5  Q OUTSIDE-LO 30 OUTSIDE-HI 75 .. 
556  SAT-RESET RESET-SCHEDULE THRU DEC 31 (WI R 1  .. 
557 
5 5 8  
559 $ SYSTW DESCRIPTION 
560 
561 ZAIR =ZONE-AIR OA-CFM/PER=IO 
562 
563 COWROL =ZONE-COWROL DESIGN-HEAT-Ts7O DESIGN-COOL-T=76 
564  'HEAT-TWP-SCH= HUT-SCHED 
565 COOL-TWP-SCHr COOL-SCHED 

/-\ 566 THERMOSTAT-TYPE=REVERSE-ACTION .. 
' i/. O 5 6 7 O  

568 SPACE1-1 
569 

0 570 SPACE2-1 
Q 571 SPACE3-1 
572 SPACE4-1 

, Q 573 SPACES-1 
514 

516 OJ 

Q 575 PLENUM-1 

Q 577 
Q 578 * S-CONT 
0 579 * 
580 

Q 5 8 1  
582 
583  

=ZONE ZONE-AI R=ZAI R S I2 ING-OPT ION= ADJUST-LOmS 

=ZONE LIKE SPACE1-1 .. 
=ZONE LIKE SPACE1-1 .. 
=ZONE LIKE SPACE1-1 .. 
= ZONE LIKE SPACE1-1 .. 
=ZONE ZONE-TYPE=PLm SIZING-OPTION= AWUST-LOADS 

ZONE-COWROL=CONTROL . . 

DESIGN-HEAT-T~~O DESIGN-COOL-T-~~ .. 
=SYSTM-CONTROL COOLING-SCHEDULE. COOLOFF 

HEATING-SCHEDULE= HERTOFF 
HEAT-SET-T.65 
COOL-COWROL=RESET 
COOL-RESET-SCH=SAT-RESET 
MIN-SUPPLY-Ts60 .. 

* 584 ' 585 e S-FAEI =SYSTW-FANS FAN-SCHEDULE=FAN-SCHED FAN-COWROL=SPEED 
586 SUPPLY-STATICs5.5 SUPPLY-EFFs.55 
587 -NIGHT-CYCLE-CTRL=CYCLE-ON-ANY - 

' ,  



0 588 * 
* 589 * S-TERH =SYSTEM-TER#IW 
590 %7 

0 591 * 
* 592 * SYST-1 =SYSTM 
* 593 
* 594 * 
595 * 
596 * 

* 597 * 
* 598 * 
* 599 0 

600 O 

* 601 * 
O 602 * 
* 603 
* 604 
* 605 * 
606 O 

* 607 * 
* 608 
* 609 * 
610 * 

* 611 
* 612 * 
* 613 
614 
615 * 

* 616 * 
* 617 * 
* 618 * 
619 * 

* 620 * 

REHEAT-DELTA-T.58 
#IN-CFH-RATIO=O. 3 . . 
SYSTEM-TY PE=VAVS 
SYSTEM-CONTROL= S-CONT 
SYSTEM-FANS= S-FAN I 

SYSTEM-TERMINUS S-TERM 
ECOMO-LI#IT-T=65 
RJTTURN-AIR-PATH=PLENU#- ZONES 
PLENV#-NAMEs= (PLENUM-1) 
ZONE-~S~(SPACE5-1,SPACE1-1,SPACE2-1 

. ,  

SPACE3-1,SPACEB-1,PLEW-1) .. 
S SYSTEHS'HOURLY REPORT 

HR-SCH-2 =SCHEDULE THRU BUG 4 (AIL) (1,241 ( 0 )  
(ALL) (1.24) (1) THRU AUG 5 

THRU DEC 31 (AIL) (1.24) ( 0 )  .. 
SRB-1 IREPORT-BLOCK VARIABLE-TYPE=GLOBA 

VARIABLE-LIST=(8.7) ,. S outside dbt, wbt S 

SRB-2 =REPORT-BLOCK VARIABLE-TYPkSPACEl- 1 
VARIABLE-LIST= (7,6,81 . . S thermostat setpoint, 

S zone temp, extraction rate 

SRB-3 =REPORT-BLOCK VARIABLE-TYPLSYST-1 
VARIABLE-LIST=(2.i.6) .. $ coil leaving air temp, 

S return air temp. coil load 

SYSS-REP-1 =HOURLY-REPORT REPORT-SCHEDULE-HR-SCH-2 
REPORT-BLOCK-(SRB-l.SRB-2.SRB-3) .. 

* 621 O 

* 623 * COMPUTE 'SYsPE'4S . . 622 * END .. 
624 * 
625 * INPUT PIAN" .. 

, 

1.27 



P D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 4,16:29:40 1993PDL RUN 1 

* 626 * 
* 627 * PLANT-REPORT SLM4AF.Y. (ALL-SWRY) 
* 628 * VERIFICATION = (ALL-VERIFICATIONI . . 

, * 629 * 
O 630 * 
O 631 * 
* 632 * HWG = P L A N T - ~ U I P k E W  TYPEHW-BOILER SIZE-999 . . 
O 633 * 

* 635 
* 636 * 
* 637 * 
* 638 * CHILl =PI;aPaT-EgUIPHE%T TYPEHEW-REC-CHLR SIZE-999 .. 
* 639 

* 641 * ENERGY-RESOURCE RESOURCEELECTRICITY .. 
* 642 * ENERGY-RESOURCE RESOURCE.NATURAt-GAS WERGY/UPlIT=100000 
* 643 * UNIT-NAME=THERMS .. 

S HOT-WATER GENERATOR 

634 PW-PARAE1ETERS HER#-REC-COND-WPE=AIR .. 
.$ AIR-COOLED RECIPROCATIS CHILLER 

640 PIANT-COSS PRoJEc"p-LIFE=25 DISCOVf8T-RATE5 

* 644 * 
* 645 * 
* 646 * 
* 647 * HR-SCH-3 =SCHEDULE THRU AUG 4 (ALL) 11.24) ( 0 )  
* 640 * THRU AUG 5 IW) (1,24) (1) 
* 649 * 

, * 650 O 

* 652 * VARIABLE-LIST=(1.10,16) .. S chiller load. 
* 653 
* 654 * PLT-REP-1 =HOURLY-REFORT REPORT-SCHEDULE=HR-SCH-3 
* 655 * ~ REPORT-BLOCIkIPRB-1) .. 
O 656 
* 657 * END .. 
658 * COMPUTE PUN" .. 

* 659 * INPUT ECONGMCS .. 

.$ P M  HOURLY REPORT 

THRU DEC 31 (ALL) (1'.24) (0)  . . 
O 651 O PRB-1 =REPORT-BLOC# VARIABLE-TY PEHEW-RE-CHLR 

S part load ratio, EIR 

1.28 



e 660 * 
* 661 * 
662 * 

O 663 * 
* 664 * 
665 O 

* 666 * 
* 667 * 
* 668 * 
669 * 

e 670 
* 671 * 
* 672 e 
* 673 * 
674 * 

* 675 * 
e 676 
* 677 * 
* 670 * 
679 * 

* 680 * 
e 681 * 
* 682 
* 683 * 

E D L  P R O C E S S O R  I N P U T  D A T A  

Thu N W  4 16:29:40 1993EDL RUN 1 

ECONQHICS-REPOF3 SI (ALL-SUMMARY1 ' 
V=(ALL-VERIFICATION) .. 

EtEC-TARIFF=UTILITY-RATE RESOURCE=ELECTRICITY 
ENERGY-CHG-SCHsENERGY-SCH 
ESCALBTIONI~ .. 

ENERGY-SCH =SCHEDULE THRU DEC 31 (WD) (1,81(.051 
(9.121 (.06) 

GAS-RATE =UTILITY-RATE 

END .. 
COMPUTE ECONOMICS .. 
INPWT LOADS .. 

' (13.17) (.071 
(18.22) (.061 
(23,24) ( . O S )  

(SAT) (1.81 1.05) 
(9.17)(.06) 
(18.241 ( . O S 1  

(SUN,HOL) (1.241 ( . O S 1  . . 
RESOURCE=NATURAL-GAS 
ENERGY-CHG = .6 . . 

$OFF-PEA# 
SSHOULDER 
s PEA# 
$SHOULDER 
$OFF-PEW 

$OFF-Pu\# 
SSHOULDER 
SOFF-PEA# 

$OFF-PEA# 

1.29 , 



1 
2 
3 
4 
5 
6 
7 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 - 
48 
49 

:! 
52 
53 
54 
55 
56 

ENGLISH MULTIPLIED BY G I V E S  m R I C  MULTIPLIED BY GIVES ENGLISH 

BTU 
, BTU/HR 
\ BTU/LB-F 

BTU/HR-SQFT-F 
DEGREES 

' SQFT 
CUFT 
LB/HR 
LB/CVPP 
# PH 
BTU/HR-F 
FT 
BTUIAR-FT-F 
BTU/HRt SQW 
IN 
UNITS/ IN 
UNITS 
LB 
FPAC.OR PRILT. 
HOURS 
PERCENT-RH 
CFM 
IN-WATER 

UW 
W/SQFT 
THERMS 
KNOTS 
HR-SQFT-F /BTU 
$DOLLARS 
MBTWHR 
YEARS 
S / H R  
HRS/YEARS 
PERCENT 
$/MONTH 
GALLQNS/MIN/TON 
BTU/LB 
LBS/SQIN-GAGE 
$/UNIT 
BTUIHRIPERSON 
LBS/LB 
BTU/BTU 
LBS/KW 
REV/MIN 
#WITON 
MBTU 

GAL/#IN 
BTU/F 
UNITSIHR 
$ /UNIT-HR 
UW/CEM 

' LB/SQFT 

G A L .  

1.000000 
1 .oooooo 
0.293000 
0.293000 

4183.830078 
5.674460 
1 .oooooo 
0.092903 
0.028317 
0.453592 
16 .OM459 
0.447040 
0.527178 
0.304800 
-1.729600 
3.152480 
2.540000 
0.393700 

WH 
WATT 
J/UG-K 
W/W-U 
DEGREES 
#2 
#3 
KGIHR 
UG/#3 
H/S 
W/ K 
M 
W/#-U ' 

WATT /#2 
c# 
UNITS/CM 

1 .OOOOOO UNITS 
0.453592. KG 

' l.OOOO0,O FR4C.OR #ULT. 
1 :oooooo 

' 1.000000 
1.699010 

25.400000 
4.882400 
1 .oooooo 
10.763920 
25 .OOOOOO 
0.514440 
0.176228 
1 .oooooo 
0.293000 

, 1.000000 
1.000000 

, 1.000000 
1 .oooooo 
1.000000 
1.078000 
0.645683 
68.94757 1 
1.000000 
0.293000 
1 .oooooo 
1.000000 
0.453590 
1 .oooooo 
1 .oooooo 
0.293000 
3.785410 
3.785410 

1897.800049 
1.000000 
1 .oooooo 
0.588500 

HRS 
PERCEWT-RH 
M3/H 
##-WATER 
UG/#2 
## 
W/IQ 
THERMIES 
M/SEC 
#2-u /w 
$DOLLARS 
WATT 
YEARS 
S/HR 
HRS/YEBRS 
PERCWl' 
SIWNTH 
LITERS/~IN/W 
WHIUG 
MBIBAR-GAGE 
$/UNIT 
W/ PERSON 
UGSIKG 
uwH/#wH 
UG/UW 
REV/MIN 
##/TON 
r n '  
LITER 
LITERS/IIW 
J/U 
UNITSlHR 
$ / U N I T - H R  
#WI#3/HR 

1.000000 
1.000000 
3.412969 BTU 
3.412969 BTU/HR 
0.000239 BTU/LB-F 
0.176228 BTU/HR-SQFT-F 
1.000000 DEGREES 
10.763915 SQFT 
35.314724 CUFT 
2.204624 LBlHR 
0.062428 LB/CUFT 
2.236936 MPH 
1.896893 BTU/HR-F 
3.280840 FT 
0.578168 BTU/HR-FT-F 
0.317211 BTU/HR- SQFT 
0.393701 IN 
2.540005 UNITS/IN 
1.000000 UNITS , 
2.204624 LB 
1.000000 FRAC.OR MILT. 
1.000000 HOURS 
1.000000 PERCENT-RH 
0.588578 CFH 
0.039370 IN-WATER 
0.204817 LB/SQFT 
1.000000 Kw 
0.092903 W/SQFT 
0.040000 THERMS 1 

1.943861 KNOTS 
5.674467 HR-SQFT-F /BTU 
1.000000 $DOLLARS 
3.412969 #BTU/HR 
1.000000 YEARS 
1.000000 S/HR 
1.000000 HRS/YEARS 
1.000000 PERCEW 
1.000000 $/MONTH 
0.927644 GALLQNs/MIN/TON 
1.548748 BTU/LB 
0.014504 LBS/SQIN-GAGE 
1.000000 $/UNIT 
3.4 1296 9 BTU/HR/ PERSON 
1.000000 LBSlLB 

2.204634 LBS/Kw 
1.000000 RWIMIN 
1.000000 #W/TON 
3.412969 MBTU 
0.264172 GAL 
0.264172 GAL/#IN 
0.000527 BTUlF 
1.000000 UNITS/HR 
1.000000 $/UNIT-HR 
1.699235 tWCFM 

1.00oooo BTWBTU' 

r 



57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
6 1  
68 
69 
70 
7 1  
72 
73  

BTUI SQFT - F 
H R / H R  
BTU/FT-F 
R 
INCH MER 
UNITS/GAL/WIN 
(HR-S?€T-F/BTU) 2 
U B T U / H R  
UBTU 
CR4 
CIWSQFT 

1 / R  
1 / W  
FOOTCANDLES 
FOOTMERT 
LUMEN / WATT , 
KBTU/SQFT-YR 

20428.400391 
1 .oooooo 

6226.479980 
0.555556 

33 .E63800 
0.264170 
0.031056 
0.293000 
0.293000 
0.47 1900 

18.288000 
1.799900 
1.943860 

10.763910 
3.426259 
1.000000 
3.152480 

J/K?-# 
H R / H R  
J/W-# 
U 
M A R  
UNITS/LITER/#IN 
(M2-U /W)2 
#w 
#wH 
L/ S 
H3/H-U 

1 / U  
SEC/M 
LUX 

CANDELA/W2 
LUMEN / WATT 
WH/MZ-YR 

0.000049 
1.000000 
0.000161 
1.799999 
0.029530 
3.785441 

32.199585 
3.412969 
3.412969 
2.119093 
0.054681 
0.555586 
0.514440 
0.092903 
0.291864 
1.000000 
0.317211 

BTU/ SQFT- F 
H R / H R  
BTU/FT-F 
R 
INCH MER 
UNITS/GAL/MIN 
(HR-SQFT-F/BTU)Z 
#BTU/HR 
UBTU 
CFFl 
CF#/SQFT 

1 / R  
1 /#NOT 
FOOTCANDLES 
FOOTLAMBERT 
LUMEN / WATT 
KBTU/SQFC-YR 

. .  

1031 



DOE-2.1EL001 Thu NoV 4 16:29:40 1993LDL RUN 3 

WEATHER FILE- TRY CHICAGO 

PERIOD OF STUDY 

STARTING DATE ENDING DATE NUFIBER OF DAYS 

3 AUG 1974 5 AUG 1974 3 
5 JAN 1974 7 JAN 1974 > 3  
6 APR 1974 8 APR 1974 3 
1 JAN 1974 3 1  DEC 1974 365 

SITE CHARACTERISTIC DATA 
BUILDING 

SrATION ' LATITUDE LONGITUDE ALTITUDE TIME A Z W W H  
w CDEGl (Dffi) (Fr) ZONE (DEG) 

TRY CHICAGO 42.0  88.0 610. ' 6  CST , 30.0 

\ 

1.32 



LIGHTING EQUIP 
S P A C E O W R  SPACE (WATT 1 (WATT I INFILTRATION AIR CHANGES AREA VOLUME 

SPACE MULTIPLIER TYPE AZIMUTH SQFT 1 PEOPLE SQFT 1 ' m H O D  PER HOUR (SQm ) (Cum ) 

P L m -  1 1.0 EXT 0.0 0.00 0.0 0.00 NO-INFILT. 
SPACE1-1 1.0 E m  0.0 1.50 11.0 1.00 AIR-CHANGE 
S PACE2 - 1 1.0 EXT 0.0 1.50 5.0 1.00 AIR-CHANGE 
SPAC E3 - 1 1.0 EXT 0.0 1.50 11.0 1.00 AIR-CHANGE 
SPAC E4 - 1 1.0 EXT 0.0 1.50 5.0 1.00 AIR-CHANGE 
SPACES-1 1.0 I W  0.0 1.50 20.0 1.00 AIR-CHANGE 

BUILDING TOTALS 52.0 
___---_ 

0.00 5000.00 
0.25 1056.00 
0.25 456.00 
0 . 2 5  1056.00 
0 . 2 5  456.00 
0.25 1976.00 

10000.00 
- -  ------- 

10000.00 
8448.00 
3648.00 
8448.00 
,3648.00 
15808.00 

50000.00 
. - - - - - - - - -  

P 

1.33 



DATR FOR SPACE PLENUM-1 
U 

LOCATION OF O R I G I N  I N  
BUILDIRG COORDINATES SPACE 

, VOLUME AZIMUTH SPACE* FLOOR HEIGHT AREA 
XB (FT) YB (FT) ZB (FT) (DEG) MJLTIPLIER (FT) (SQFT ) (CUFT ) 

0.00 0.00 8.00 0.00 1.0 10000 .oo  5000.00 2.00 

TOTAL NUMBER OF 
PNWBER EXTERIOR 

SURFACES SURFACES 

NUMBER OF . NUWBER OF 
IWERIOR UNDERGROUND 
SURFACES SURFACES DAYLIGHTING SUNSPACE OF 

10 5 5 0 No No 

NUMBER OF SUBSURFACES 
. ,  

EXTERIOR 
TOTAL WINWS DC€W 

0 0 0 

INTERIOR 
WINDOWS 

0 
I 

CALCULATION 
TBMPERATURE - . 

( F  1 
FLOOR WEIGHT 
(LB/SPFT 1 

5.0 .  70.0 

INTERIOR SURFACES (U-VALUE INCLUDES BOTH A I R  FILMS) 

AREA - 
SURFACE (SQFT ) CONSTRUCTION 

U-VALUE 

(BTU/HR-SQFT-F) 

0.270 
0.270 
0.270 
0.270 
0.270 

ADJACENT SPACE SURFACE-TYPE . 

SPACE1-1 QUICK STANDARD 
SPACEZ-1 QUICK STANDARD ' 

QUICK STANDARD SPACE3-1 
QUICK STANDARD SPACE4-1 

SPACES-1 QUICK STANDARD 

c1-1 
c2-1  
C3-1 
C4-1 
cs-1 

1056.00 CLNG-1 
456.00 CLNG-1 

1056.00 CLNG - 1. 
456.00 CLNG- 1 

1976.00 CLNG-1 

1 

U-VALUE 
SURFACE 

CONSTRUCTION (BTU/HR-SQW-F) TYPE 

MTERIOR SURFACES ' (U-VALUE EXCLUDES OUTSIDE A I R  FILM) 

\ 

MEA WIDTH HEIGHT 
SURFACE MULTIPLIER (SBFr 1 (Fr) (Fr) 

1.0 200.00 100.00 2.00 
1.0 100.00 50.00 2.00 

200.00 100.00 2.00 1.0 
1.0 100.00 50.00 2.00 
1.0 5000.00 100.00 50.00 

WALL- 1 0.069 DELAYED 
WALL-1 0.069 DELAYED 
WALL- 1 0.069 DELAYED 
WALL- 1 0.069 DELAYED 
ROOF-1 0.180 DELAYED 

WALL-1PF 
WALL-1PR 
WALL-1PB 
WALL-1PL 
TOP- 1 

\ 



WALL-1PF 
WALt-lPR 
WALL-1PB 
WALL-1PL 
TOP- 1 

180.0 90.0 0.00 0.00 8.00  
90.0 90.0 100.00 0.00 8.00 
0.0 90.0 100.00 50.00 8.00 

270.0 90.0 0.00 50.00 8.00 
180.0 0.0 0.00 0.00 10.00 

0.00 0.00 0.00 
100.00 0.00 0.00 
100.00 50.00 0.00 
0.00 50.00 0.00 
0.00 0.00 2.00 

1.35 



SIMPLE STRUCTURE RUN 3 ,  CHICAGO DIVIDE IWPO ZONES: ADD PLENUM DOE-2.lE-001 Thu NoV 4 16:29:40 1993LDL RUN 3 

REPORT- LV-C DETAILS OF SPACE 
DESIGN-DAY SIZING OF VAV S Y n B l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SHOW ALL REPORTS 

SPACEI-1 .WEATHER FILE- TRY CHICAGO 

DATA FOR SPACE SPACEI-1 

LCCATION OF ORIGIN IN 
BUILDIKG COORDINATES 

XB (Fl') YB (FT) ZB (IT) 

0.00 0.00 0 . 0 0  

TOTAL NUMBER OF. 
NUMBER EXTERIOR 

OF SURFACES SUWACES 

6 1 

NUMBER OF SUBSURFACES 

EXTERIOR 
TOTAL WINDOWS DOORS 

2 2 0 

FLOOR WEIGHT 
(LB/SQFT 1 

70 .0  

INFILTRRTION 

0. SCHEDULE 

INFIL-SCH 

SPACE 
AZI#VTH SPACE*FL&R 

(DEG) #uLT I PLI ER 

0.00 ' 1.0 

NWBER OF W E R  OF 
IMTERIOR UNDERGROUND 
SURFACES SURFACES 

I 1 

INTERIOR 
WINDOWS a 

0 

CALCUIATION 
TMPERATURE 

(F ) 

70.0 

HEIGHT 
(FT) 

8.00 

D A Y L I G ~ ~ ~ I N G  SUNSPACE 

No Iuo 

INFILTRATION 
CALCULATION 
METHOD 

AIR-CMGE ' 

FLOW RATE AIR CHANGES 
(CFFI/SQW) PER HOUR 

0.00 0.25 

ARER VOLUME , 
(SQFT 1 ( C r n  ) 

1056.00 8448.00 
\ 

\ 
. I  

HEIGHT TO I 
NEWPAL ZONE 

(FT) 

PEOPLE 

SCHEDULE 

OCCUPY- 1 

NUMBER 

11.0 

AREA PER PDJPLE 
PERSON ACTIVITY 

(SQFr 1 ( B T W H R  ) 

9 6 . 0  400.0 

PEOPLE PEOPLE 
SENSIBLE , LATENT 

(BTU/HR ) (BTU/HR ) 

0.0 0.0 

.. 
. %,36 



LIGHTING 

SCHEDULE 

LOAD 
LIGHTING (WATTS/ LOAD 
TYPE SQFT ) (W) 

FRACTION 
OF LOAD 

TO SPACE 

LIGHTS- 1 REC- FLOOR-RV . 1.50 0.00 0.80 

ELECTRICAL EQUIPHEW 

SCHEDULE 

ELEC LOAD 
(WATTS/ 
SQFT 1 

ELEC FRACTION OF LOAD TO SPACE . 
LOAD 
(#w) SENSIBLE LATER 

EgUIP-1 1.00 0.00 1.00 0.00 

INTERIOR SURFACES (U-VALUE INCLUDES BOTH A I R  F I W )  

SURFACE 

c1-1 
SB12 
SBl4 
SB15 

U-VALUE 

(SQFT ) CONSTRUCTION ( BTUIHR-SQFT-F) ADJACENT SPACE SURFACE-TYPE 
ARE4 

1056.00 CLNG- 1 
135.76 SB-U 
135.76 SB-U 
608.00 SB-U 

MTERIOR SURFACES (U-VALUE MCLUDES OUTSIDE A I R  F I N )  

AREA WIDTH HEIGHT 
SURFACE HULT I PLI ER (SQFT ) (W) (FT) 

FRONT-1 1.0 800.00 100.00 8.00 

0.270 
1.500 
1.500 
1.500 

QUICK SPANDARD PLENUM- 1 
SPACEZ- 1 . QUICK A I R  
SPACE4-1 QUICK A I R  
SPACES-1 .QUICK A I R  

LOCATION OF O R I G I N  IN 
BUILDING COORDINATES 

AZIMUTH TILT 
SURFACE ( D E G )  , (DEG) XB (FT) YB (FT) ZB (FT) 

FRONT- 1 180.0 90.0 0.00 0.00 0.00 

I U-VALUE 
SURFACE 

CONSTRUCTION (BTU/HR-SQFT-F) TYPE 

WALL- 1 0.069 DELAYED 

~JNDERGROIJND SURFACES (U-VALUE INCLUDES INSIDE AIR PIW) 

AREA U-VALUE 
SURFACE EnnTIPLIER (SQFT ) CONSTRUCTION (BTUIHR-SQFT-F) 

LOCATION OF O R I G I N  IN 
SPACE COORDINATES 

x (FT) Y (FT) z (Fr) 

0.00 0.00 0.00 

F l - 1  1.0 1056.00 FLOOR-1 0.05 

I. 37 



MTERIOR WINDOWS (U-VALUE IMCLUDES OWSIDE A I R  FILHI 
u 

GLASS GLASS M E R  GLASS SET- GLASS GLASS CEWTER-OF- GLASS 
AREA SHADIffi OF TYPE BACK WIDTH HEIGHT GLASS U-VALUE VISIBLE 

W I N D 0 3  MULTIPLIER (SQFT I COEFF PANES CODE (FTI (FTI (FT) (BTU/HR-SQm-Fl TRANS 

WF- 1 
DF-1 

1.0 180.00 1.00 2 3 0.00 45.00 4.00 . 
1.0 64.00 1.00 . 1 5 0 . 0 0  8.00 8.00 

0.490 0.900 
1.021 0 . 9 0 0  

LOCATION OF O R I G I N  I N  
SURFACE COORDINATES 

LOCATION OF O R I G I N  I N  . BUILDING COORDINATES 

x (Fr) Y (ml 
LOCATED I N  

w1m SURFACE XB ( € T I  YE (FT) ZB (FT) 

' WF-1 , 
DF- 1 

FRONT- 1 
FRONT- 1 

10.00 0.00 3 . 0 0  
70.00 0 .00  0 .00  

10.00. 3.00 
70.00 0.00 

\ 

0 
I 



NUHBER OF WERIOR SURFACES 9 RECTBMCVLBR 9 OTHER 0 
(U-VALUE INCLUDES OUTSIDE A I R  FILM: WINDOW INCLUDES F M .  I F  DEFINED) 

SURFACE 

WALL- 1 PB 

0ACK-1 

RIGHT-1 

WALL- 1 PR 

&- 1 PF 

FROKP- 1 

WALL-1PL 

LEFT-1 

TOP- 1 

F1-1 

\ 
- - - W I N D O W S - - -  

SPACE U-VALUE 
(BTU/HR-SQFT-F) 

P L W -  1 

. SPACEj-1 

SPACE2-1 

P L W -  1 

PLENUM- 1 

SPACEI-1 

PLENUM- 1 

SPACE4-1 

PLm- 1 

SPACE1-1 

F2-1 SPACEZ- 1 

F3-1 SPACE3- 1 

F4-1 SPACE4 - 1 

F5-1 SPACES-1 

0.000 

0.565 

0.467 

0.000 

0.000 

0.587 

0.000 

0.467 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

AREA 
(SQFP) 

0.00 

229.00 

100.00 

0:oo 

0.00 

244.00 

0.00 

100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

W A L L -  - -  - _ - - -  
U-VALUE AREA 

lBTU/HR-SQFT-F) (SQFT) 

0.067 

0.067 

0.067 

0.067 

0.067, 

0.067 

0.067 

0.067 

0.168 

0.050 

0.050 

0.050 

0.050 

0.050 

200.00 

571.00 

300.00 

100.00 

200.00 

556.00 

100.00 

300.00 

5000.00 

1056 .OO 

456.00 

1056.00 

456.00 

1976.00 

-W A L L 4 W I N D 0 W S- 
U-VALUE 

(BTU/HR-SQFT-F) 

0.067 

0.210 , 

0.167 

0.067 

0.067 

0.226 

0.067 

0.167 

0.168 

0.050 

0.050 

0.050 

0.050 

0.050 

AREA AZMVTH 
(SQFT) 

200.00 NORTH 

800.00 NORTH 

400.00 EAST 

100.00 EAST 

200.00 SOUTH 

800.00 ,SOUTH 

100.00 W E S T  

400.00 WEST 

5000.00 ROOF 

1056.00 UNDERGRND 

456.00 UNDERGRND 

1056.00 UNDERGRND - 
456.00 UNDERGRND 

1976.00 UNDERGRND 

I039 



, 

U 

EIOP3H 

EasT 

SOUTH 

WEST 

ROOF 

BLL WALLS 

WALLS +ROOFS 

UNDERGRND 

BUILDING 

, 

AVERAGE 
U-VALITE/WIrnS 
(BTU/HR-SQFT-F) 

0.565 

0.467 

0.587 

' 0.467 

0.000 

0.544 

0.544 

0.000 

0.5h4 

AVERAGE AVERAGE U-VALUE 
U-VALUE/WALLS WALLS*WINDOwS 

(BTU/HR-SQFT-FI (BTUIHR-SQFT-F) 

0.067 

0.067 

0.067 

0.067 

0.168 

0.067 

0.136 

0.050 

0.101 . 

0.181 

0.147 

0.194 

0.147 

0.168 

0.174 

0.170 

0.050 

0.124 

DOE-2.1E-001 Thu NOV 4 16:29:40 1993LDL RUN 3 

WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (CONTINUED) -------- 

W I N D O W  
AREA 
(WFTI 

229.00 

-100.00 

244.00 

100.00 

0.00 

673.00 

673.00 

0.00 

673.00 

WALL 
AREA 
(SQFTI 

771.00 

400.00 

756 . O O  

400.00 

5000.00 

2327.00 

7327 . O O  

5000.00 

12327.00 

WINWWtWALL 
AREA 
(SQFTI , 

1000.00 

500.00 

1000.00 , 

500.00 

5000.00 

3000.00 

8000.00 

5000.00 

13000.00 

, 

i 

1.40 



WII#BER OF UNDERGROUND SURFACES 5 

SURFACE 
wA#E 

F1-1 
F2-1 
F3-1 
F4-1 
F5-1 

U-VALUE 
AREA . CONSTRUCTION 

MULTIPLIER (SQFT 1 NAME (BTU/HR-SQFT-F) 

1.0 1056.00 FLOOR-1 0.050 
1.0 456.00 FLOOR-1 0.050 
1.0 1056.00 FLODR-1 0.050 
1.0 456.00 FlQOR-1 0.050 
1.0 1976 .OO FlQOR- 1 0.050 

1.41 



SURFACE AREa 
ISQFT 1 

' *  ElAElE 

C€-1 
SBl2 
SBl4 

, 'SB15 
cz-1 
SB23 
SB25 , 
C3-1 
SB34 
SB35 
Cd-1 
SB45 
cs-1 

1056.00 
135.76 

, 135.76 
608.00 
456.00 
135.76 
208.00 

1056.00 
135.80 
608.00 
456.00 
208.00 

1976.00 

ADJACEW SPACES 
U-VALUE 

SPACE-2 CONSTRUCTION SURFACE TYPE NAME (BTU/HR-SQFT-F) SPACE-1 

CLNG- 1 
SB-U 
SB-U 
SB-U 
CLNG- 1 
SB-U 
SB-U 
CLNG- 1 
SB-U 
SB-U 
CLNG-1. 
SB-U 
CLNG-1 ' 

QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 

STANDARD 
A I R  
A I R  
A I R  - 
STANDARD 
A I R  
A I R  
STANDARD 
A I R  
A I R  
STANDARD 
A I R  
STANDARD 

0.270 
1.500 
1.500 
1.500 

-0.270 
1.500 
1.500 
0.270 
1.500 
1.500 
0.270 
1.500 
0.270 

SPACE1 - 1 
S PACE1 - 1 
SPACE1-1 
SPACE1-1 
SPACE2 - 1 
S PACE2 1 
S PACE2 - 1 
S PACE3 - 1 
SPACE3 - 1 
SPACE3- 1 
S PACM - 1 
S PACE4 - 1 
SPACES-1 

, 

PLENUM- 1 

SPACE4- 1 
SPACES- 1 
PLENUM- 1 
SPACE3-1 
SPACES- 1 

SPACE4-1 
SPACES-1 , 

PLENUM- 1 
SPACES-1 . 
PLENUM- 1 

SPACEZ-1 

PLENUM- 1 

I 

1.42 



SCHEDULE OCCUPY-1 

THROUGH 31 12 

FOR DAYS SUN SAT HOL 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

FOR DAYS KON TUE WED THU FRI 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 0.80 0.40 0.80 1.00 1.00 1.00 1.00 0.50 0.10 0.10 0.00 0.00 0.00 

SCHEDULE LIGHTS-1 

THROUGH 3 1  12 

FOR DAYS SUN SAT HOL 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

FOR DAYS KON TUE WED THU FRI 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.90 0.95 1.00 0.95 0.80 0.90 1.00 1.00 1.00 1.00 0.60 0.20 0.20 0.05 0.05 0.05 , 

SCHEDULE EQUIP-1 

THROUGH 31 12 

I043 
L 



0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.,02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

FOR DAYS KON TLTE WED THU FRI 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.70 0.50 0.50 0.30 0.30 0.02 0.02 0.02 0.02 

SCHEDULE INFIL-SCH 

THROUGH 31 3 

/ 
FOR DAYS SUN HON TUE WED THU FRI SAT HOL 

H O U R 1  2 3 4 5 6 7 8 9 10 11 12 13  14 15 16 17 18 19 20 21 2 2 , 2 3  24 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  1.00 1.00 1 -00  1.00 1.00 1 . 0 0  1.00 1.00 1.00 

THROUGH 31 10 

FOR DAYS SUN MON TUE WED THU FRI SAT HOL 

HOUR I 2 3 4 5 6 7 8 9 10 11 12-  13 14 IS 16 17 18 19 20 21 22 23 24 

0.00 0.00 0.00 0 .00  0.00 0.00 0.00 0.00 0 . 0 0  0.00 0.00 0.00 0.00 0 .00  0.00 0.00 0.00  0.00 0.00  0 . 0 0  0.00 0 . 0 0  0 . 0 0  0:oo 0- 
THROUGH 31 12 , 

FOR DAYS SUN HON TUE WED THU FRI SAT HOL 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13  14 15 16 17 18 19 20 21 22 23 24 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

SCHEDULE HR-SCH-1 

' \  

THROUGH. 4 

1 .44  

I 
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HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00.0.00 0.00 0.00 0.00 0.00 

THROUGH 5 8 

FOR DAYS SUN WON TUE t l E D  THU FRI SAT HOL 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13  14 15 16 17 18 19 20 21 22 23 24 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00'1.00 1.00 1.00 1.00 1.00 1.00 

THROUGH 31 12 

FOR DAYS SUN I O N  TUE WED THU FRI SAT HOL 

HOUR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1.45 



. .  
DOE-2.1E-001 Thu NoV 4 16:29:b0,1993LDL R U N  3 

WEATHER FILE- TRY CHICAGO 

L J -  
wu#BER OF WINDOWS 6 RECTANGULAR 6 OTHER 0 

RECTANGULAR WINDOWS (U-VALUES INCLUDE OUTSIDE AIR FIW) 
IDCATION OF ORIGIN 

GLASS GLASS CLASS IN SURFACE F W  FRAME 
AREA HEIGHT WIDTH COORDINATES AREA U-VALUE WINDOW 

M E  MULTIPLIER (SQFr 1 (Frl (Fr) X (FT) Y (FT) (SBFT I (BTU/HR-SBFT-F) 

WF- 1 
DF- 1 
WR- 1 
WB- 1 
DE- 1 
WL- 1 

WINDOW 
NAME 

WF- 1 
DFll . 
WR-1 
WB- 1 
DE- 1 
WL- 1 

1.0 180.00 
1.0 64.00 
1.0 ~100.00 
1 .o 180.00 
1.0 49.00 
1.0 100.00 

SWBACK 
(FT) X-DIVISIONS 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4.00  45 .00  
8.00 8.00 
4.00 25.00 
4.00 45.00 

4.00 25.00 
7 . O O .  7.00 

GLASS W E R  
SHADING OF 
COEFF PANES 

10.00 3.00 
70.00 0.00 

i 12.50 ' 3.00 

70.00 -0.00 
12.50 3.00 

10.00 . 3.00 

GLASS INFILTRATION 
TYPE FLOW 
CODE COEFF 

10 1.00 2 3 
10 1.00 1 5 
10 1.00 ' 2 3 
10 1.00 2 3 
10 1.00 1 5 '  
10 1.00 2 3 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.00 ' 

0.00 
0.00 
0.00 
0.00 
0.00 

CENTER-OF- 
GLASS U-VALUE 

(BTU/HR-SQFT-F) 

0.384 
$0.384 
0.384 
0.384 ' 

0.384 
0.384 

GLASS 
VISIBLE 
TRANS 

0.490 0.900 
1.021 0.900 
0 .490  0.900 
0.490 0.900 
1.021 0.900 
0.490 0.900 

1.46 



U-VALUE 

M (BTU/HR-SQFT-F) 
CONSTRUCTION 

WALL-1 
ROOF-1 
CLNG- 1 
SE-U 
FLOOR- 1 

0.069 
0.180 
0.270 
1.500 
0.050 

SURFACE 
SURFACE ROUGHMESS 

ABSORPTANCE INDM 

0.70 3 
0.70 3 
0.70 3 
0.70 3 
0.70 3 

WUPIBER OF 
SURFACE RESPONSE 
TYPE FACTORS 

DELAYED 9 
DELAY ED 5 
QUICK 0 
QUICK 0 
QUICK 0 

1.4'9 

\ 



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES: ADD PLENUM DOE-2.1E-001 ThurNov 4 16:29:40 1993LDL RUN 3 
DESIGN-DAY SIZING OF VAV SYSTW 
REPORT- LV-J DmAILS OF BUILDING SHADES IN THE PROJEer WEATHER FILE- TRY CHICAGO 

SHOW W REPORTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUMBER OF BUILDING SHADES 0 RECTANGULAR 0 OTHER 0 

I 

/ 

' .  



P L m - 1  
SPACE1-1 
SPACE2-1 
SPACE3-1 
SPACE$ - 1 
SPACES-1 

SUM 

1. 1. 67.753 BUG 3 4 R4 91.F 73.F 
1. 1. 28.011 APR 8 4 PH 65.F 5l..F 
1. 1. 13.094 BUG 5 12 ROOW 81.F 68.F 
1. 1. 17.076 BUG 5 4 R4 9 l . F  73.F 
1. 1. 12.200 AUG 5 6 PH 90.F 73.F 
1. 1. 14.500 BUG 5 3 PH 90.F 72.F ------__- 

152.632 

-69.888 JAN 6 4 AH -3.F -3.F 
-14.494 JAN 6 7 A# - l . F  -1.F 

-5.905 JAN 6 6 AH -2.F -2.F 
-15.758 JAN 6 4 A# -3.F -3.F 

-6.316 JAN 6 4 A# -3.F -3.F 
-6.675 JAN 7 2 AM -4.F -4.F ___-----_ 

-119.037 

BUILDING PEB# 79.840- BUG 5 6 R4 90.F 73.F -48.782 JAN 5 6 A# -2.F -2.F 

, Io49 

J 



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE INTO ZONES: ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:2$:40 1993LDL RUN 3 

SPACE P L m - 1  

/ 

MULTIPLIER 1.0 FIQOR MULTIPLIER 1.0 
- 

FLOOR AREA 5000 SQm 465 #z 
VOLUME 10000 cum 283 #3 

COoLIffi LOAD 
======13:==I=====f=== 

TIME BUG 3 4W 

DRY-BULB T W P  91F 33C 
WET-BULB T W P  73F 23C 

SENSIBLE 
(KBTU/Hl ( #w 1 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASS+FRW COND 
WINDOW GLASS SOLAR 
WOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIWENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION ' ' TOTAL 

1.614 
66.138 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0 * 000 

67.753 

0.000, 

-_----- 

0.473 
19.379 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

19.852 
------- 

0.000' 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0 .ooo 
------- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
------ 

-3.050 
-66 .E38 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

' 0.000 

-69,.888 

0,000 

-------- 

-0.894 
.- 19.584 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

-20.477 

' 0.000 

_ _ _ _ _ _ - -  

67.753 KBTU/H 19.852 KW -69.888 K B T U / H  -20.477 KW TOTAL LOAD 

TOTAL LOAD I AREA 13.55BTU/H.SQFT 42.736 W I H2 13.978BTU/H.SQFT 44.083 W / #2 

O Q O Q ~ ~ O ~ Q Q O Q ~ V O Q Q Q ~ O O O Q O Q O Q O Q O O O Q ~ O ~ Q Q Q Q O O Q O Q O O V Q V Q O O O V O Q Q Q O O Q Q Q  

0 0 

NOTE 1lTHE ABOVE LOADS MCWlDE OUTSIDE VENTILATION AIR 
I I. 

VOQOOQQQVOQOQOVQQOQOVQOOQVOQOOOQOOOOQQQQVQQVQOQQQQQVQVQQOOQQOOOO 

1.50 



SPACE SPACE1-I 

MULTIPLIER 1.0 FLOOR MULTIPLIER 

FLOOR M E A  1056 SQFT 98 H2 
VOLUME 8448 cum 239 #3 

TIME 

DRY-BULB TBIP 
WET-BULB TBIP 

WALL CONDUCTION 
ROOF CONDUCTION 
W I N W  GLASStFIW COND 
WINDOW GLASS SOLAR 
W O R  CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPAWTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

65F 18C 
51F 11C 

1.085 
0.000 
1.532 
18.397 
0.000 
0 .ooo 
-1.267 
2.353 
3.611 
2.300 
0.000 
0.000 

28.011 
__-__--  

0.318 
0.000 
0.449 
5.390 
0.000 
0.000 
-0.371 
0.689 
1.058 
0.674 
0.000 
0.000 

8.207 
_--_--- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.433 
0.000 
0.000 
0.000 
0.000 

1.433 
------- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.420 
0.000 
0.000 
0.000 
0.000 

0.420 
------ 

1.0 

-lF -18C 
-lF -18C 

-2.707 
0.000 
-9.880 
1.547 
0.000 
0.000 
-1.267 
0.000 
0.216 
0.072 
0.000 
-2.475 

-14.494 
------- - 

-0.793 
0.000 
-2.895 
0.453 
0.000 
0.000 
-0.371 
0.000 
0.063 
0.021 
0.000 
-0.725 

-4.247 
--_---- 

TOTAL LOAD 29.444 #BTU/H 8.627 W -14.494 #BTU/H -4.247 UW 

TOTAL LOAD / AREA 27.88BTU/H.SQPf, 87.937 W / #2 
-- 

13.7.26BTU/H.SQFT 43.288 W / H2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
NOTE 1)THE ABOVE LOADS EXCLUDE OUTSIDE VENTILATION AIR * 

4 2ITIHES GIVEN IN STANDARD TIElE FOR THE LOCATION * 
* IN CONSIDERATION * 

LOADS a v ---- * 

0 * 
~ v * O * O O * v O * v ~ v * * * o ~ ~ v o * ~ ~ ~ * o v * ~ ~ v * * v v v * ~ * * v v ~ * ~ * v v v v v * * o * * * * * * v *  

1.51 



FLOOR AREA 5000 SQFT 465 SQ3l' 
' VOLUHE 50000 cum 1416 C W  

DRY-BULB TWP 
WET-BULB T F P  

WALL CONDUCTION 
ROOF CONDUCTION 
W I N W r W  GLASS+FW COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
IWTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE, 
LIGHT TO SPACE 
EQUIFHENT TO SPACE 
PROCESS TO SPACE 
I NFILTFATION 

TOTAL , 

9OF 32C 
73F 23C 

4.609 
0.000 
9.303 

29.972 
0.000 
0.000 

-2.250 
11.607 
17.920 
8.679 
0.000 
0.000 

79.840 
-------- 

1.351 
0.000 
2.726 
8.782 
0.000 
0.000 

-0.659 
3.401 
5.250 
2.543 
0.000 
0.000 

23.393 
----_-- 

0.000 
'0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
6.776 
0.000 
0.000 
0.000 
0.000 

6.776 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.985 
0.000 
0.000 
0.000 
0.000 

1.985 
- - - - - -  

-2F -19C 
-2F -19C 

-8.525 -2.498 
0.000 0.000 

-26.257- -7.693 
2.532 0.742 
0.000 0.000 
0.000 o..ooo 

. -6.000 -1.758 
0.000 0.000 
1.024 0.300 
0.341 0.100 
0.000 0.000 

-11.897 -3.486 

-48.782 -14.293 
- - - -_- - -  -------- 

TOTALLOAD . 86.616 KBTU/H 25.378 # w .  -48.782' KBTU/H -14.293 

\ 

0 1.52 



EEOEJTH 

ma 

WB 

WR 

APR 

W Y  

m 

JUL 

BUG 

SEP 

m 

NOV 

DEC 

- - - - - - _ _  C O O L I N G - - - - - - - -  - - - - - - - -  H E A T I N G - - - - - - - -  - - -  E L E C - - -  

COOLING 
ENERGY 
( HETU ) 

0.14087 

0.00000 

0.00000 

1.20506 

0.00000 

0.00000 

0.00000 

2.16346 

0.00000 

0.00000 

0.00000 

0.00000 

T E E  DRY- WET- 
O F W  BULB BULB 
DY HR TEHP TPlP 

7 1 5  6.F 6.F 

8 16 65.F 51.F 

5 17 9O.F 73.F 

W M W  
rnL1NG 

LOAD 
(KBTU/HRl  

20.807 

0.000 

0.000 

67.130 

0.000 

0.000 

0.000 

79 .840 

0.000 

0.000 

0.000 

0.000 
.--------- 

79 .840 

HEATING TME DRY- WET- 
ENERGY OF W BULB BULB 
(HETUI DY H R  TEMP T P l P  

-2.529 5 6 . -2.F -2.F 

0.000 

0.000 

-0.281 6 6 40.F 38.F 

0.000 

0.000 

0.000 

-0 .019 '  3 1 77.F 67.F 

0.000 

0.000 

0.00,o 

0.000 
.-------- 

-2.829 

-48.782 

0.000 

0.000 

-1 1.985 

0.000 

0.000 

0.000 

-0.350 , 

0.000 

0.000 

0.000 

-48.782 

ELEC- I4AXIW34 
TRICAL ELK 
ENERGY LOAD 

CKyI, (#w) 

146. 11.500 

0. 0.000 

0. 0.000 

146. 11.500 

0. 0.000 

0. 0.000 

0. 0.000 

146. 11.500 

0. 0.000 

0. 0.000 

0. 0.000 

0. 0.000 ----_--- --__--- 
439. 

11.500 

1.53 



HEATffi -0.224 -5.191 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -5.415 
TOT SEN CL 0.067 2.210 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.277 

U T  CL 0.000 < 0.000 0.000 0 .000 0.000 

1 .54  
1 



SIMPLE STRUCTURE RUN 3 ,  CHICAGO D I V I D E  INTO ZONES: ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993LDL RUM 3 
DESIGN-DAY SIZING OF VAV SY9l'Bi SHOW ALL REeORTS 
REPORT- I S - E  SPACE KONTHLY LOAD COXPONENTS I N  HBTU FOR SPACEl-1 DESIGN DAY WEATHER FILE- TRY CHICAGO 

HEBTKG -0.144 0.000 0.000 -0.075 -0.144 -0.549 0.273 0.010 0.028 0.015 0.000 -0.586 
Jaw SW CL -0.019 O.'OOO 0.000 -0.016 -0.029 -0.094 0.159 0.014 0.025 0.016 0.000 0 .055  

U T  CL 0.000 0.009 0.000 0 .000 0:009 

HEATRG -0.019 0.000 0.000 -0.028 0.000 -0.079 0.078 0.000 0.005 0.002 0.000 -0.040 
APR SEN CL 0.006 0.000 0.000 -0.063 0.000 -0.043 0.551 0.025 0.049 0.029 0.000 0.553 

U T  CL 0.000 0.014 0.000 0.000 0.014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HEATNG -0.163 0.000 0.000 -0.103 -0.144 -0.626 0.351 0.010 0.033 0.016 0.000 -0.626 

TOT SE?4 CL 0.048 0.000 0.000 -0.114 -0.029 0.002 1.187 0.064 0.127 0.076 0.000 1.361 
UT a 0.000 0.036 0.000 0.000 0.036 

BO55 



0 

HEATNG -0.590 0.000 O..OOO -0.668 -0.734 -1.881 0 .681  0 .054  0.212 . 0 .096  0,000 -2.829 
TOT SEN CL 0.140 0.000 0.000 -0.358 -0.089 0.094 2.541 0.296 0.548 0.338 0.000 3.509 

UT a 0.000 0.170 0.000 0.000 0.170 

! 



_ _ _ -  L I G H T I N G - - - -  E Q U I P M E N T  - : - - - - - - - -  P R O C E S S  - - - - - - - - -  
TASK LIGHTIRG TOTAL LIGHTING GENERAL EQUIRlDfT PROCESS ELECTRIC PROCESS GAS PROCESS HOT WATER 

(#rJH) (rn) (#rJH) (##HI (EIBTU) (PIBTU) 

0.00 21.30 9.61 0.00 0.0000 0.0000 

0.00 21.30 9.61 0.00 0.0000 0.0000 

a.oo 63.91 28.83 0.00 0.0000 0.0000 



AUG 0.00 100.88 45.50 0.00 0.0000 

JAM 0.00 100.88 45.50 ' 0.00 0.0000 

ANNUAL 0.00 302.63 136.50 0.00 0.0000 

0.0000 

0 . 0 0 0 0  

1.58 ' 



DATA FOR SPACE SPACE1-1 

NUMBER OF HOURS AVERAGE DAILY HAXIMU&! HOURLY 
W G E F E N T  SOLAR RADIATION SOLAR RADIATION 
WOULD BE INTO SPACE IFTO SPACE 

K0)WPH EMPLOYED (BTU/DAY 1 (BTU/HR 1 

AUG 0. 158914.781 24881 .E61 

JAN 0. 144114.188 26539.266 

APR 0. 209630.172 34315.316 

-------- -----_-_--__ -------------_ 
ANlwaL 0. 170886.422 34315.3 16 



TIPIE OF DRY- WEl' -  HEATING LOAD T I E  OF DRY- WET- 
PEA# BULB BULB MULTIPLIER COOLING LOAD (#BTU/ H R )  PEA# BULB BULB iKBTU/HRl 

SPACE NA#E SPACE FLOOR 
-72.382 JAN 12 8 A# -7.F -7.F 

P L r n - 1  -14.429 JAN 12 8 A# -7.F -7.F 
SPACE1 -1 -5.455 JAN 7 5 A# 2.F 2.F 

, SPACE3-1 -5.834 JAN 12 8 A# -7.F -7.F 
SPACE4 - 1 -7.166 WAR 24 4 A# 12.F 11.F 

1. 1. 71.342 JUL 7 4 p;I 90.F 72.F 
1. 1. 33.718 EEOV 8 3 p;I 60.F 49.F 
1. 1. 13.418 BUG 30 12 NOON 75.F 60.F 
1. 1. 20.153 JUL 9 4 pil 94.F 74.F 
1. 1. 11.901 JUN 27 7 pil 77.F 61.F 
1. 1. 15.332 BUG 30 3 R1 82.F 6d.F 

-14.299 JAN 1 4 A# 3.F 2.F ' SPACEZ-1 

----_---- - - - - SPACES - 1 
SW 165.863 -119.564 

BUILDIElG PEAK 
80.443 AUG 19 6 pil 90.F 71.F -44.428 MAR a4 6 A# 3.F 7.F 

I 

i 

, 

\ 

\ , 

1.60 





SPACE P L m - 1  

MULTIPLIER 1.0 FLODR MULTIPLIER 

TIME 

1.0 

DRY-BULB TWP 9OP 32C -7F -22C 
WET-BULB TBlP 72F 22C -7F -22C 

WALL CONDUCTION 
ROOF CONDUCTION 
W I N D 0 3  GLASSIFW COND 
WIND@? GLASS SOLAR 
W O R  CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIFMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

1.730 
69.613 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

71.342 
___---__ 

0.507 
20.396 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

20.903 
------- . 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
.-__--- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
------ 

-3.114 -0.913 
-69.267 -20.295 

0.000 0.000 
0.000 ' 0.000 
0.000 0.000 
0.000 o..ooo 
0.000 0.000 
0.000 .o .ooo 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

-72.382 -21.208 
_------- ------_- 

71.342 #BTU/H . 20.903 KW -72.382 #BTU/H -21.208 Kw TOTAL LOAD 

TOTAL LOAD / AREA 14.27BTU/H.SQfi ' 45.000 W / #2 14.416BkVH.SQFT 45.656 W I M2 

00000000000000*0000000000000000000000000000000000000000000000000 

0 0 

NOTE 1)THE ABOVE LOADS D[CLUDE OWSIDE VEHTILATION AIR 
0 __-_ LOADS 
0 2)TI#ES GIVW IN STaEsDwRD TIHE FOR THE IQCATION 0 

0 I N  CONSIDERATION 0 

0 0 

0000000000000000000000000000000000000000000000000000000000000000 

1.62 

. .  



SPACE SPBCE1-1 

MULTI PLIER 1.0 FLOOR MULTIPLIER 

W R  AREA 1056 SQPr 98 w 
VOLWE 8448 cum 239 M3 

DRY-BULB TBlP 60F 16C 
WET-BULB TEHP ' 49F 9 c  

WALL CONDUCTION 
ROOF CONDUCTION 
W I N W  GLBSStFW CON0 
WINm CUSS SOLAR 
WOR CONDUCTION 
INTERNAL SWACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIF'HENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

TOTAL MAD 

1.700 0.498 
0.000 0.000 
1.936 0.567 

22.696 6.650 
0.000 0.000 
0.000 0.000 

-0.950 -0.278 
2.335 ' 0.684 
3.598 1.054 
2.538 '0.744 
0.000 0.000 

-0.136 -0.040 

33.718 9.879 

35.151 KBTUIH 

-------- ----_-- 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 , 

0.000 0.000 
0.000 0.000 
1.433 0.420 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

1.433 0.420 
------- ------ 

10.299 #w 

1.0 

-7F -22C 
-7F -22C 

-2.726 
0.000 

-9.976 
0.775 
0.000 
0.000 

-1.584 
0.120 
0.464 
0.188 
0.000 

-1.689 

-14.429 
------_- 

-0.799 
0.000 ' 

-2.923 
0.227 
0.000 
0.000 

-0.464 
0.035, , 

0.136 
0.055 
0.000 

, -0.495 

-4.228 
- - -_____  

.14.%29 KBTU/H -4.228 KW 

TOTAL WAD / AREA 33.29BTU/H.SQFT 101.981 W / H2 13.66%BTU/H.SQFT 43.093 W / #2 

1.63 



Oo0 BUILDING Oo0 

FU)OR ARE3 5000 SQFT 465 SQXT 
VOLWE 50000 CUFT 1416 cu#T 

WALL CONDUCTION 
ROOF CONDUCTION 
WINW31J GLASS+FRH COND 
W I N W  GLASS SOLAR 
DOOR CONDUCTION 
IWTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPNENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

TOTAL LOAD 

SENSIBLE 
(KBTU/H)  ( . # w  ) _--____- ------ 

4.297 1.259 
0.000 0.000 
8.963 2.626 

29.977 8.783 
0.000 0.000 
0.000 0.000 

-1.000 -0.293 
11.607 3.401 
17.920 5.251 

8.679 2.543 
0.000 0.000 
0.000 0.000 

80.443 23.570 

87.218 #BTU/H 

____-___ ------- 

TOTAL LOAD / 'AREA 

L A T m  
(KTUIH) 1 #w 1 ______-- ------ 

0.000 0.000' 
0.000 0.000 
0.000 0.000 
0 .000 0.000 

; 0.000 0.000 
0.000 0.000 
0.000 0.000 
6.776 1.985 
0.000 0.000 
0.000 0.000 
0.000 0.000 

'. 0.000 0.000 

6.776 1.985 
_____-_  ------ 

25.555 UW 

OF -13C 
7F -14C 

-6.888 
0.000 

-22.096 
1.992 
0 .ooo 
0.000 

-7.750 
0.026 
1.079 
0.367 
0.000 

-11.157 

-44.428 
_-_-_--- 

-2.018 
0.000 

-6.474 ~ 

0.584 

0.000 
-2.271 

0.008 
0.316 
0.107 
0.000 

-3.269 

-13.017 

0.000 ' , 

___--_--  

-44.428 KBTU/H -13.017 #w 

17.44BTU/H.SQFT 55.014 w /%m 8.886BTWH.SQFl' 28.023 w 

I 

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooootot 

O MOTE 1)THE ABOVE WADS MCLUDE OUTSIDE VBtTILATION A I R  
0 ---- LOADS 

0 
0 

0 

0 

0 

2 ) T I t W  GIVEN I N  STANDARD TWE FOR THE UXATION 
0 

0 

t 
IN CONSIDERATION 

0000000000000000000000000000000000000000~00000000000000000000000 

, 
.: 

1.64 
1 



JAN 

FEB 

MAR 

APR 

MAY 

JUN 

m .  

BUG 

SEP 

o m  

EEOV 

DEC 

- - - - - - _ -  C O O L I N G - - - - - - - -  

HAxm 
COOLING TWE DRY- WET- CGQLING 

ENERGY O F W  BULB BULB LOAD 
(MBTU) DY HR TEMP TWP (KBTU/HR) 

~ 

4.78164 25 16 48.F 42.F 49.888 

4.83467 1 5  16 31.F 26.F 51.672 

6.38896 5 17 57.F 46.F 51.477 

12.44952 26 15 78.F 61.F ., 68.359 

15. 49518 

19.14147 

24.68539 

22.43433 

16.82664 

13.10616 

6.53109 

4.46447 --------- 
150.740 

20 15 77.F 68.F 

20 15 90.F 77.F 

9 15 94.F 74.F 

1 9  17 90.F 71.F 

26 16 82.F 61.F 

10 16 68.F 53.F 

8 15 60.F 49.F 

10 15 41.F 35.F - - -  

68.505 

75.856 

80.255 

80.443 

77.270 

71.816 

66.382 

52.291 ------- 

80.443 

- - - - - - - -  H E A T I N G - - - - - - - -  

wm 
HEATING TIHE DRY- WET- HEATIffi 

ENEPGY OF W BULB BULB LOAD 
(HBTU) DY H R  TEHP TWP (KBTWHR) 

-11.550 12 8 -7.F -7.F -44.07% 

-10.628 4 6 7.F 6.F -44.237 

-7.794 24 6 8.F 7.F -44.428 

-2.422 

-1.047 

-0.233 

-0.006 

-0.009 

-0.537 

-1.883 

-6.602 

-10.857 ----_--_- 
-53.568 

8 6 32.F 29.F -21.366 

6 5 39.F 35.F -12.132 

23 5 52.F 48.F -5.822 

1 1 63.F 54.F -0.240 

5 5 55.F 54.F -2.692 

22 6 35.F 31.F -12.155 

21 6 30.F 29.F -17.395 

1 5  6 28.F 26.F -28.497 

8 20 18.F 16.F -37.581 ---------- 

-44.428 

- - -  E L E C - - -  

FLEC- WD4W 
TRICAL ELEC 
ENERGY LOAD 
(mi) (WI 

2821. 11.500 

2451. 11.500 

2709. 11.500 

2810. 

2821. 

2585. 

2821. 

2821. 

258 5 .  

2821. 

247 3. 

2709. -------- 
32429. 

11.500 

11.500 

11.500 

11.500 

11.500 

11.500 

11.500 

11.500 

11.500 - ------- 
” \  

il 
11.500 



I 

SIMPLE STRUCTURE RUN 3 ,  CHICAGO DIVIDE INTO ZONES: ADD PLENU# WE-2.1E-001 Thu NOV 4 16:29:40 1993LDL RUN 3 
DESIGN-DAY SIZING OF VAV SYSW SHOW ALL REPOFCI'S 
REPORT-,LS-E SPACE KOOWTHLY WAD CUAPONENTS I N  MBTU mR PLENM-1 WEATHER FILE- TRY CHICAGO . 
_--__------------------------------------------*--------------------------------------------------------------------------------- 

(UNITS=#BTU) WALLS ROOFS INT SUR UND SUR INFIL W I N  CON W I N  SOL OCCUP LIGHTS EgUIP' SOURCE TOTAL 

0 '"' 
ocp 

WV 

DEC 

TOT 

1.66 
\ 



SIMPLE STRUCTURE RUN 3 ,  CHICAGO DlVIDE IWTO ZONES: ADD PLENUM DOE-2.lE-001 Thu NoV 4 16:29:40 1993LDL RUN 3 
DESIGN-DAY SIZING OF VAV SYSTW SHOW ALL REPORTS 
REPORT- LS-E SPACE Wt8l"HLY LOAD CWPONENTS IN HBTU FOR SPACE1-1 WEaTHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(VMITS=EIBTU) WALLS RGOFS INT SUR UF4Ll SUR INFIL W I N  CON W I N  SOL OCCUP LIGHTS QUIP SOURCE TOTAL 

FEB 

MR 

APR 

MY 

m 

m 

BUG 

SEP 

EOV 

DEC 

HEAT= -4.029 0.000 0.000 -4.179 -2.028 -14.661 6.042 0.827 2.144 1.061 0.000 -14.824 
TOT SEN CL -0.209 0.000 0.000 -4.299 -0.907 -4.876 34,163 5.952 10'.481 6.525 0.000 46.830 

LAT CL 0.009 3.247 0.000 *O.OOO 3.256 

1.67 





- - - -  L I G H T I N G - - - -  E Q U I P H E N T  - - - - - - - - - -  P R O C E S S  - - - - - - _ - _  
TASK LIGHTIffi TOTAL LIGHTING G W W  EgUIF%m PROCESS ELECTRIC PROCESS GAS PROCESS HOT WATER 

(mil (mi) (mi) (mi) (HBTU) (WBTU 1 
KODWH 

JAN 

FEB 

MR 

APR 

#BY 

JUN 

J m  

AUG 

SEP 

om 

ROV 

DEC 

0.00 402.18 193.67 0.00 0.0000 0.0000 

0.00 349.67 167.88 0.00 0.0000 0.0000 

0.00 386.57 185.58 0.00 0.0000 0.0000 

0.00 400.28 193.16 0.00 0.0000 0.0000 

0.00 402.18 193.67 0.00 0.0000 0.0000 

0.00 369.07 

0:oo 802.18 

0.00 402.18 

0.00 

0.00 

0.00 

369.07 

402.18 

353.47 

176.99 

193.67 

193.67 

0.00 

0.00 

0.00 

176.99 0.00 

193.67 0.00 

168.90 0.00 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.00 386.57 185.58 0.00 0.0000 0.0000 

0.00 4625.43 2223.36 0.00 0.0000 0.0000 

1.69 



SIMPLE STRUCTURE RUN 3 .  CHICAGO DIVIDE I W O  ZONES; ADD P L E m  WE-2.1E-001 T h u  NoV 4 16:29:40 1993LDL RUN 3 
~ 

DESIGN-DAY S I Z I N G  OF VAV SYSTE# SHOW ALL REPORTS 
REpOF3'- bs-# *BUILDIt?G' INPVT FUELS S M R Y  WEATHER F I L E -  TRY CHICAGO 

E Q U I  P H E R T  

GENERAL EgUIPHEW 
(mi) 

L I G H T I N G - - - -  - - _ _  
TASK L I G H T I f f i  

(mi) 
TOTaL LIGHTING 

(mi) 
W W H  

m 

FEB 

WR 

0.00 1908.24 917.01 

794.91 

878.71 

0.00 0.0000 

0.0000 

0.0000 

0.0000 

0 . 0 0 0 0  

0 .0000 

0 . 0 0 0 0  

1 

0.00 0.00 

0.00 

0.00 

0.00 

0 . 0 0  

0 .oo 

1655.62 

0.00 0.0000 

0.0000 

0 . 0 0 0 0  

1830.37 

0 . 0 0  APR 
I 

M Y  

1895.24 I 914.61 

917.01 

838 .01 .  

917.01 

917.01 

0 . 0 0  

0 . 0 0  

0.00 

0 . 0 0  

0 . 0 0  

1904.24 

1747.50 

1904.24 

1904.24 

1747.49 

1904.24 

1673.62 

1830.37 

___------ 

21903.13 

0 . 0 0 0 0  , , 0.0000 

0.0000 

0 . 0 0 0 0  

0.0000 

0.0000 

m 

0 . 0 0 0 0  JOL 

0 . 0 0 0 0  

0 .0000 

AUG 0 . 0 0  

0.00 838.01 

0.0000 0 . 0 0  

0.00 

917.01 

799.71 

878.71 

0.00 

0:oo 0.0000 ,o. 0000 

0.0000 

PlOV 

0 . 0 0  0.0000 DEC 

0 . 0 0 0 0  10529.22 0 .oo 0 . 0 0 0 0  , ANNUAL 0 . 0 0  

1.70 



SIMPLE STRUCTURE RUN 3 ,  CHICAGO DIVIDE INTO ZONES: ADD P L E m  DOE-2.1E-001 Thu NOV 4 16:29:40 1993LDL RUN 3 
DESIGN-DAY SIZING OF VAV SYSTE4 SHOW ALL REPORTS 
REPORT- LS-L W G m N T  AND SOLAR StMWRY FOR SPACE SPACE1 -1 WEATHER PILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATA FOR SPACE SPACE1-1 

I'JWBER OF HOURS AVERAGE DAILY wu(IW HOURLY 
W G m  SOLAR RADIATION SOLaR RADIATION 
WOULD BE INTO SPACE IWTO SPACE 

KOOWH HPLOYED (BTU/DAY ) ( B T U / H R  1 

JAN 

FEB 

MR 

APR 

M Y  

m 

JUL 

BUG 

SEP 

o m  

tZOV 

DEC 

ANwuaL 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0 .  

0. 

0. 

___-___ 
0. 

91833.594 

106403.789 

101484.391 

121678.523 

114414.562 

119506.453 

124538.578 

124817.953 

141770.906 

124279.134 

92218.541 

58324.055 

--_---__--__ 
110041.141 

44721.133 

44042.688 

40590 A14 

32228.947 

25011.039 

19855.189 

22544.020 

28443.521 

36432.680 

41222.324 

43065.477 

42647.609 



-- 

SIMPLE STRUCTURE RUN 3. CHICAGO D I V I D E  IRI'O ZONES: ADD PLEHv# DOE-2.1E-001 Th'u,NOv 4 16:29:40 1993LDL RUN 3 

PAGE 1 - 1 
DESIGN-DAY SIZING OF VAV S Y S T M  
LDS-REP-1 = HOURLY-REPORT 

MDDHH ,GLOBAL GLOBAL GLX)EAL . BUILDING 

-SHOW W REPORTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 5 1  
8 5 2  
8 5 3  
8 5 4  
8 5 5  
8 5 6  
8 5 7  
8.5 8 
8 5 9  
8 510 
8 511 
8 512 
8 513 
8 514 
8 515 
8 516 
8 517 
8 518 
8 519 
8 520 
8 521 
8 522 
8 523 
8 524 

DRY BULB WIND< 
TEHP SPEED 
F #NOTs 

,---- ( 4) ---- (17) 
77.2 6.5 
75.4 6.5 
73.9 6.5 
72.7 6.5 
71.8 6.5 
71.2 6.5 
71.0 6.5 
71.8 6.5 
73.9 6.5 
77.2 6.5 
81.0 6.5 
84.8 ' 6.5 
88.1 6.5 
90.2 6.5 
91.0 6.5 
90.8 6.5 
90.2 6.5 
89.3 6.5 
88.1 6.5 
86.6 6.5 
84.8 6.5 
83.0 6.5 
81.0 6.5 
79.0 6.5 

GLOW& 
SOLAR . 
BTU/HR- 
%?m ---- (15) 

0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
14.7 
73.7 
136.0 
191.7 
237.0 
268.7 

284.3 
266.9 
234.1 
188.0 
131.6 
69.1 
'11.3 
0.0 
0.0 
0.0 
0 . 0  
0.0  

. 284.9 

SENSIBLE 
CLG LOAD 
BTU/HR 

---- (19) 
13754. 
11618. 
9722. 
8061. 
6637. 
9282. 
16061. 
48682. 
54022. 
58066. 
59631. 
58113. 
66171. 
73522. 
77069. 
78377. 
79840. 
66388. 
51033. 
41320. 
33620. 
29098. 
25137. 
21617. 

DAILY Suw4ARY (AUG 5 )  
71.0 6.5 0.0 6637. I 

Fa 91.0 6.5 284.9 79840. 
s# 1944.0 156.4 2391.8 996843. 

81.0 6.5 99.7 41535. 

m 71.0 6.5 
#x 91.0 6.5 
s# 1944.0 156.4 
AV 81.0 6.5 

YERXLY S W R Y  
m 71.0 6.5 
Fa 91.0 6.5 
s# 1944.0 156.4 
AV 81.0 6.5 

0.0 
284.9 
2391.8 
99.7 

0.0 
.284.9 
,2391.8 

99.7 

6637. 
79840. 
996843. 
41535. 

6637. , 

79840. 
996843. 
41535. 

I I  

. .  

, .  

0 



D O E - 2 . 1 E - 0 0 1  Thu Mov 4 16:29:40 1993LDL RUN 3 

PAGE 2 - 1 

SIMPLE STRUCTURE RUN 3, CHICAGO D I V I D E  INTO ZONLSs: ADD PLENUM 
DESIGN-DAY S I Z I f f i  OF VAV S Y S W  SHOW ALL REPOWS 
LDS-REP- 1 = HOURLY-REPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GLOBAL GLOBAL GLOBAL B U I L D I f f i  

DRY BULB WIND GLOBAL SENSIBLE 
TEMP SPEED SOLAR CLG ma0 
F #NOTs BTWHR- BTU/HR 

sgm 
----( 4)  ----(17) ----(15) ----(19) 

8 5 1  61.0 7.0 0.0 2620. 
8 5 2  59.0 0.0 0.0 1178. 
8 5 3  57.0 4.0 0.0 358. 
8 5 4  57.0 5.0 0.0 183. 
8 5 5  55.0 4.0 0.0 146. 
8 5 6  52.0 0.0 14.7 1928. 
8 5 7  57.0 0.0 73.1 9782. 
8 5 8  62.0 0.0 134.4 44195. 
8 5 9  68.0 0.0 154.7 50107. 
8 510 72.0 3.0 228.6 57516. 
8 511 74.0 0.0 263.1 61080. 
8 512 76.0 7.0 280.5 59162. 
8 513 77.0 6.0 262.1 66258. 
8 514 78.0 5.0 246.5 72205. 
8 515 77.0 6.0 216.3 74465. 
8 516 76.0 6.0 131.7 71804. 

. 8 517 77.0 9.0 72.3 69819. 
8 518 76.0 9.0 32.9 54271. 
8 519 75.0 7.0 6.3 40991. 
8 520 72.0 7.0 0.0 32576. 
8 521 69.0 4.0 0.0 24984. 
8 522 68.0 4.0 0.0 21017. 
8 523 67.0 4.0 0.0 17755. 
8 524 66.0 6.0 0.0 14905. 

DAILY S W Y  (BUG 5 )  
ws 52.0 0.0 0.0 146. : 
m 78.0 9.0 280.5 74465. 
SEI 1628.0 103.0 2117.3 849310. 
AV 67.8 4.3 88.2 35388. 

. MONTHLY SUENARY (AUG) 
ws 52.0 0.0 
I%’ 78.0 9.0 
sE1 1628.0 103.0 
AV 67.8 4.3 

YEARLY SUMMARY 
ws 52.0 0.0 

sE1 1628.0 103.0 
AV 67.8 4.3 

Hx 7a.o 9.0 

0.0 
280.5 
2117.3 
88.2 

0.0 
280.5 
2117.3 
88.2 

146. 
74465. 
849310. 
35388. 

146. 
74465. 
849310. 
35388. 

1.73 



SYST-1 

SUPPLY 
FAN 

ICFW 1 

6354. 

ZONE 
NAME 

SPACES-1 

SPACE1 -1 

SPACE2-1 

SPACE3- 1 

SPACE41-1 . 
PLmml-1 

SYSTBI ' ALTITUDE 
TYPE MULTIPLIER 

VAVS 1.020 

RETURN 
ELD: DELTA-T FAN 
I##) (F)  (CFW ) 

7.311 3.6 0. 

SUPPLY EXHAUST 
FLOW FLm 

(CFPI 1 (CFW ) 

1454. 0. 

1909. 0. 

887. 0. 

1268. 0. 

835. 0. 

'0. 0. 

M O R  AREA #Ax 
(SQFT 1 PEOPLE 

5000.0 52. 

OUTSIDE COOLING HEATING COOLIMC HEATING 
nD: DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR ' EIR 
(##I (F )  RATIO (#BTU/HR) (SHR) (#BTU/HR) (BTU/BTU), (BTUIBTU) 

0.000 0.0 0.167 195.964 0.770 -44.161 0.00 0.37 

#INI#U# OUTSIDE COOLING MTRACTION HEATING ADDITION 
FAN 

I##) 

0.000 

0.000 

0.000 

0.000 

0;ooo 

0.000 
' I  

FIQW A I R  FLW CAPACITY SaSIBLE RATE CAPACITY * RATE 
RATIO (CFW (#BTU/HR) (SHR) (KBTU/HR) (#BTU/HR) (#BTU/HR) MULTIPLIER 

0.300 408. 0.00 , 0.00 25 .13 .  -91.09 -75.39 1.0 

0.300 224. 0.00 0.00 32.99 -119.59 -98.98 ' 1.0 

0.300 102. 0.00 0.00 15.33 -55.58 -46.00 1.0 

0.300 224. 0.00 0.00 21.92 -79.45 -65.75 1.0 

0.300 102. 0.00 0.00 14.42 -52.28 -43.26 1.0 

0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 



KOWH 

JAN 

.FEE 

MAR 

APR 

#BY 

JUN 

JUL 

BUG 

SEP 

OCT 

M V  

DEC 

TOTU 

#Ax 

C O O L I N G - - - - - - - -  - _ - _ - _ _ _  
wu(m 

COOLING TIEIE DRY- WET- CCOLING 
ENERGY O F M  BULB BULB WAD 
(MBBTU) DY HR TMP TEMP (#BTU/HRI 

0.00000 0.000 

0.00000 0.000 

0.00000 0.000 

1.52664 29 18 69.F 65.F 68.311 

H E A T I N G - - - - - - - -  - - -  E L E C - - -  

w m w  ELEC- w m  
HEATING TIHE DRY- WET- HEATING TRICAL EL= 

ENERGY O F W  BULB BULB LOAD ENERGY WAD 
(EIBTU) DY HR T M P  TEMP I#BTU/HR) (##H) (W) 

- - - - - - - -  

-32.540 7 8 -l.F -l.F -441.109 3078. 12.721 

-25.221 4 8 7.F 6.F -419.194 2665. 12.701 

-15.190 25 8 14.F 12.F -377.563 2904. 12.371 

-3.705 8 8 30.F 27.F -246.024 2992. 13.298 

5.10064 21 14 85.F 75.F 132.661 -0.820 9 9 43.F 39.F -40.320 3085. 14.424 

14.55954 20 16 90.F 77.F 178.041 0.000 a. ooo 3054. 15.339 

28.78266 8 16 92.F 74.F 214.902 0.000 0.000 3779. 18.322 

23.67940 19 16 90.F 71.F 183.011 0.000 0.000 3545. 17.242 

9.23581 11 16 86.F 72.F 138.083 -0.227 23 8 36.F 34.F -99.033 2932. 15.530 

2.26933 4 17 78.F 61.F 49.778 -2.190 21 8 30.F 29.F -258.277 2994. 12.617 

0.35773 1 16 72.F 59.F 54.561 -12.995 25 8 , 27.F 25.F -325.673 2644. 13.017 

-118.258 36610. 

214.902 

WIFN# DAILY IWECRATED COOLING LOAD (DES DAY 1 
RA%IHJH DAILY IWEGRATED COOLING LOAD (WTH FILE) 

2274.994 (KBTUI 
2147.572 (KETU) 

-441.109 18.322 



SIMPLE STRUCTURE RUN 3. CHICAW DIVIDE INTO ZONES; ADD PLENUM DOE-2.1E-001 Thu NW 4 16:29:40 1993SDL RUN 
DESIGN-DAY SIZING OF VAV SYSl'5l 
REEPORT- SS-E P U N T  KOWTHLY LOAD HOURS FOR DEFAULT-PkWT WEATHER FILE- TRY CHICAGO 

SHOW ALL REPORTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--COINCIDWT LOADS-- - - - - - - - - - - - - - - - - -  N U M B E R  O F  H O U R S - - - - - - - - - - - - - - - - -  

HOURS HOURS HEATING E L m R I C  
HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FtOATING LOAD AT LOAD AT 

COOLING COOLINC COOLING HEATING COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHW 
KONTH LOAD LOAD WAD FLOBTIER; AVAIL. AVAIL. FANS ON CYCLE ON 'VEWTIffi FANS ON PEAK PEAK 

, (KBTU/HR) (KW) 
1 

Japl 0 305 ' 0 439 744 0 305 63 0 0 0.000 0.475 

FEB 0 256 0 416 672 0 256 47 0 0 0.000 0.475 

HAR 0 240 , 0 504 715 I 29 248 17 0 8 0.000 0.475 

APR 69 102 0 549 516 204 229 0 0 58 0.000 11.735 

MAY 115 40 0 589 485 259 220 0 0 65 0.000 13.348 

JUN 203 0 0 517 171 549 207 0 0 4 0.000 15.156 

JUL 241 0 

BUG 238 0 0 506 43 701 238 , 0 0 0 0.000 16.987 

I 0 503 7 737 24 1 0 0 0 0.000 17.942 

SED 155 13 0 552 346 374 205 , 0 0 37 0 .ooo 14.658 

m 99 86 1 560 511 233 22 5 0 0 41 0.000 11.103 

KOV 12 

1504 1 6125 5640 3120 2859 17.3 0 224 

0 

12.583 ' 

0.475 

I .  

I 

1.75 



HEATING 
MONTH (#wn) 

m 

FEB 

WR 

APR 

W Y  

JUM 

JUL 

AUG 

SEP 

om 
mv 

DEC 

256.361 

214.658 

188.892 

77.282 

29.165 

0.000 

0.000 

0.000 

9.505 

63.882 

148.524 

230.728 

COOLING 

0.000 

0.000 

0.000 

59.311 

172.787 

465.212 

957.790 

723.851 

303.856 

77.672 

13.215 

0.000 

HEATIffi-COOLING 
(mi) 

0.000 

0 .000  

0 .000  

0 .000  

0 . 0 0 0  

0.000 

0.000 

0.000 

0.000 

0.729 

0.000 

0.000 

FLOAT ING 
(mi) 

0.000 

0.000 

'5.833 

45.241 

61.%28 

3.377 

0.000 

0.000 

32.739 

31.766 

8,918 

0 . 0 0 0  

1.76 



rn 

FEB 

MR 

‘ APR 

M Y  

JUN 

JITL 

BUG 

SEP 

m 

PlOV 

DEC 

TOTAL 

MAX 

COOLING TIHE DRY- WET- 
. ENERGY O F W  BULB BULB 

(FlBTU) DY HR TWP TWP 

0.00000 

0.00000 

0.00000 

1.52664 29 18  69.F 65.F 

5.10064 2 1  14 85.F 75.F 

14.55954 20 16 90.F 77.F 

28.78266 8 16 92.F 74.F 

23.67940 19 16 90.F 71.F 

9.23581 11 16 86.F 72.F 

2.26933 4 17 78.F 61.F 

0.35773 1 16 72.F 59.F 

0.00000 __------- 
85.512 

E1Axm 
COOLIKG 
. mAD 

(#BTU/HR) 

0.000 

0.000 

0.000 

68’.311 

132.661 

178.041 

214.902 

183.011 

138.083 

49.778 

54.561 

0.000 ___------- 

214.902 

HEATING 
ENERGY 
~#BTu) 

-32.540 

-25.221 

-15.190 

-3.705 

-0.420 

0.000 

0.000 

0.000 

-0.227 

-2.190 

-12.995 

-25.768 

, 

.-------- 

-118.258 

TIHE 
OF W 
DY H R  

7 8  

4 8  

25 8 

8 8  

9 9  

23 8 

21  8 

2 5 .  8 

26 8 

DRY- WET- 
BULB BULB 
T B l P  TWP 

- l . F  - l .F  

7.F 6.F 

14.F 12.F 

30.F 27.F 

43.F 39.F 

36.F 34.F 

30.F 29.F 

27.F 25.F 

15.F 15.F 

# A x m  
HEATING 

LOAD 
(#BTU/HR) 

\ -441.109 

-419.194 

-377.563 

-246.024 

-40.320 

0.000 

0.000 

0.000 

-99.033 

-258.277 

-325.673 

-393.064 __-------- 

-441.109 

ELEC- 
TRICAL 
ENERGY 

(K#H) 

3078. 

2665. 

2904. 

2992. 

3085. 

3054. 

3779. 

3545. 

2932. 

2994. 

2644. 

2940. -------- 
36610. 

12.721 

12.701 

12.371 

13.298 

14.424 

15.339 

18.322 

17.242 

15.530 

12.617 

13.017 

12.345 ------- 

18.322 



KOWH 

JBW 

CBB 

M R  

RPR 

KRY 

m 

JUL 

AUG 

SPP 

0 0  

mv 
DEC 

*AL 

w 

- - Z O N E  C O O L I N G - -  

wm 
COOLING BY COLING BY 

ZONE COILS OR ZONE COILS OR 
NAT VEWPIL 

(MBTWI 

0.00000 

0.00000 

0 .ooooo 

0.00000 

0.00000 

0 .ooooo 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 ____--____ 
0.000 

MAT V W I L  
(KBTWHRI 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ------__-_ 

0.000 

- - Z O N E  H E A T I N G -  

t4W.m 
HEATING BY HEATING BY 

ZONE COILS OR ZONE COILS OR 
FURNACE NRNACE 
(HBTUI (KBTU/HRl 

-17.82038 -297.637 

-14.18888 -294.461 

-8 .go534 -273.295 

-2.10489 -209.516 

-0.07233 

0.00000 

0.00000 

0.00000 

-0.09337 

-1.16098 

-8.25455 

-15.28043 ---------- 

-20.454 

0.000 

0.000 

0.000 

-63.534 

-195.242 

-257.124 

-282.811 
.--_ _----- 

-67 .881 

-297.637 

- - B A S E B 0 A R D S - - --PREHEAT OR FURN FAN ELK-- 

#Bxm wm 
BASEBOARD BASEBOARD PRMEAT COIL PREHEAT COIL 

HEATING HEATING ENERGY OR ELEC ENERGY OR ELK 
ENERGY ENERGY FOR NRN FAN FOR FURN FAN 
(MBTUI (KBTU/HRl (MBTUI (KBTU/HRl 

\ 

0.00000 0.000 -4.75593 -67.279 

-51.287' 0.00000 0.000 

0.00000 0.000 -0.85343 -49.556 

0.00000 0.000 -0.02173 -8.605 

0.00000 0.000 0.00000 0.000 

0 .ooooo 0.000 0.00000 0.000 

0.00000 0.000 0.00000 0.000 

0.00000 0.000 0.00000 0.000 

0.00000 0.000 -0.00095 -0.948 

0 .ooooo 0.000 -0.02610 -7.933 

-2.92867 

0.00000 0.000 -0.21340 -15.096 

-42.234 0.00000 0.000 -1.52668 - -_____-_- ---------- I ----_----- - - - - - - - - - - 
0.000 -10.327 

0.000 -67.219 

ij 

1.78 



- -  - - - - - - - - - - - - - - - - -  N U M B E R  O F  , H O U R S - - - - - - - - - - - - - - - - -  --COINCIDePT MADS-- 

HOURS HOURS HEATING ELECTRIC 
HOURS HOURS COINCIDEST HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT 

COOLING HEATING COOL-HEAT HOURS HEATIRG COOLING HOURS FANS NIGHT WHEN COOLING COOLING 
PSDNT'H LOAD LOAD LQAD FLOATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEA# PEA# 

(KBTU/HR) (UW) 

JAN 0 305 0 439 744 0 305 63 0 0 0.000 0.475 

416 672 0 256 47 0 0 0.000 0.475 FEB 0 

MAR 0 240 0 504 711 29 248 17 0 8 0.000 0.475 

APR 69 102 0 549 504 204 22 9 0 0 58 0.000 11.735 ' 
MAY > 115 40 0 589 452 259 220 0 0 65 0.000 13.348 

JUN 203 0 0 517 147 549 207 0 0 4' 0.000 15.156 

256 0, 
I 

JUL 241 0 0 503 2 737 241 0 0 0 0.000 17.942 

BUG 238 0 0 506 30 701 238 0 0 .  0 0.000 16.987 

SEP 155 13  0 552 3 14 374 205 0 0 37 0.000 14.658 

OCT 99 86 1 560 494 233 225 0 0 41  0.000 11.103 

NOV 12 186 0 522 676 34 209 1 0 11 0.000 12.583 

u h A L  1132 1504 1 6125 5490 3120 2859 173 0 224 

'., 

f,79 



KOWH 

' J A W  

FEB 

CZRR 

APR 

WAY 

m 

JUL 

AUG 

SEP 

m 

W V  

DEC 

TOTAL 

#Ax 

256. 3.984 

215. 3.878 

195. 3.320 

182. 2.198 

263. 2.955 

469. 4.156 

958. 7.304 

724. 5.987 

346. 4.123 

173. 1.794 

171. 3.021 

231. 3.543 ---------- ---------- - 

4181. 

7.304 

GAS OIL 
ENERGY 
(METU) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ---------- - 
0.000 

0.000 

0.000 

0.000 

0; 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0'. 000 

0.000 

0.000 __---_--_- . 

0.000 

E1AxIHUK 
GAS O I L  GAS OIL ELECTRIC 

ENERGY LOAD ENERGY 
(MBTU) (MBTU/HR) (mi) 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 0. 
.-------_-- -_-_-__----  ---------- - 

0.000 0. 

0.000 

wm 
ELECTRIC ELECTRIC 

WAD ENERGY 
(#w) (mi) 

0.000 0. 

'0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
.----- ---- 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. ---------- - 

0. 

0.000 

MIklWH 
ELECTRIC 

LOAD 
(mi) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000- 

0.000 

0.000 

1.80 



\ 

kXlNTH 

m 

FEB 

ElAR 

APR 

#BY 

m 

JUL 

BUG 

SEP 

OCT 

PWlV 

DEC 

SENSIBLE 
COOLING 
ENERGY 
@lBTU) ~ 

0.00000 

0.00000 

0.00000 

1.46930 

4.54812 . 

13.34809 

25.94250 

21 .18397 

8.60116 

2.17180 

0.35701 

0 .ooooo 

LATENT 
COOLIMC 

ENERGY 
(#BTU) 

0.00000 

0.00000 

0.00000 

0.05734 

0.55252 

1.21146 

2.84016 

2.49544 

0.63464 

0.09753 

0.00072 

0.00000 

I '  

W TUTAL 
COOLING 
ENERGY 

( UBTU/HR) 

0 . 0 0 0  

' 0.000 

0.000 

68.311 

132.661 

178.041 

214.902 

183.011 

138.083 . 

49.778 

54.561 

0.000 

, TOT& 

214.902 

SENSIBLE 
HEAT RATIO 

AT W 

. 0.848 

0.777 

0.793 

0.883 

0.919 

0.849 

1.000 

1.000 

--------- 

0.883 

TIME 
OF W 
DY HR 

29 18 

21 14 

20 16 

8 16 

19 16 

11 16 

4 17 

1 16 

,- 

SENSIBLE 
HEATING 
ENERGY 
(HBTU) 

-32.54049 

-25.22139 

-15.18957 

-3.70518 

-0.420 17 

0.00000 

0.00000 

0.00000 

-0.227 47 

-2.19046 

-12.99550 

-25.76809 ------- -- 
-118.258 

LATENT 
HERTIKG 
ENERGY 
(MBTU) 

0.00000 

0.00000 

0.00000 

0.00000 

0 .00000 

0.00000 

0.00000 

0.00000 

0 .00000 

0.00000 

0.00000 

0 .00000 --------- 
0 . 0 0 0  

#Ax TOTAL 
HEATING 
ENERGY 

(#BTU/HR) r 

-441.10925 

-419.19385 

-377.56302 

-246.024 

-40.320 

0.000 

0.000 

0.000 

-99.033 

-258.277 

-325.673 

-393.06366 ------_-- 

- .  

-441.109. . ' ' 

1.81 



SIMPLE STRUCTURE RUN 3, CHICAGO DIVIDE I t R O  ZONES: ADD PLENUM DOE-2.lE-001 T h u  Nov 4 16:29:40 1993SDL R U N  1 
DESIGN-DAY S I Z I f f i  OF VAV SYSI'EH SHOW ALL REPORTS 
BEPOW- SS-J SYSTa PEA# HEATING AND COoLIff i  DAYS FOR SYST-1 DESIGN DAY WEATHER F I L E -  TRY CHICAGO 

HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
SUM 
#Ax 

_ - - -  - C O O L I N G - - - - -  - - - H E A T I N G - - -  D A Y  C O O L I ' N G  P E A #  

HOURLY 
COOLING 

.LOAD 
(UBTU) 

0.000 
0.000 
0.000 
0.000 
0.000' 

178.437 * 
166.582 * 
160.428 * 
165.387 * 
173.594 * 
180.833 * 
187.542 * 
201.795 * 
211.104 * 
217.218 * 
218.057 * 
213.977 * 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

,o .ooo 

______--  
218.057 

BUG 5 

SENSIBLE 
HEAT 

. RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.964 
0.962 
0.928 
0.928 
0.925 
0.925 
0.928 
0.910 
0.899 
0.895 
0.893 

' 0.892 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSI'54-TYPE 

DRY- 
BULB 
T W P  

77.F 
75.F 
74.F 
72.F 
71.F 
71.F 
71.F 
71.F 
74.F 
77.F 
81.F 
84.F 
88.F 
90.F 
91.F 
90.F 
90.F 
89.F 
88.F 
86.F 
84.F 
83.F 
81.F 
79.F 

WET- 
BULB 
T W P  

67.F 
66.F 
65.F 
64.F 
64.F 
64.F 
63.F 
64.F 
64.F 
66.F 
67 .F 
69.F 
71.F 
72.F 
72.F 
72.F 
72.F 
72.F 
71.F 
71.8 
70.F 
69.F 
68.F 
67.F 

JAN 7 

HOURLY 
HEATING DRY- WET- 

LOAD BULB BULB 
IUBTUI T W P  TEMP 

0.000 
-178.801 

0.000 
-182.454 

0.000 
-183.025 

0.000 
-4 54.447 
-305.233 
-244.819 
-212.502 
-189.837 
-175.410 
-154.956 
-140.301 
-134.147 
-135.070 
-134.246 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-4.F 
-4.F 
-4.F 
-4.F 
-3.F 
-2.F 
-1.F 
0 .F 
1 .F 
2.F 
3.F 
4.F 
5.F 
5.F 
6.F 
5.F 
5.F 
4.F 
3.F 
l.F 
0 .F 
-l.F 
-3.F 
-4.F 

-4.F 
-4.F 

-4.F 
-3.F 
-2.F 
-1.F 
0.F 
l.F 
2.F 
3.F 
4.F 
5.F 
5.F 
6.F 
5 . F  
5.F 
4.F 
3.F 
2.F 
0.F 

-1 .F 
-2.F 
-3.F 

-4.F 

-454.447 

HOURLY 
COOLING 

LOAD 
( UBTU I 

0.000 
0.000 
0.000 
0.000 
0.000 

178.437 * 
166.582 
160.428 * 
165.387 
173.594 * 
180.833 * 
187.542 * 
201.795 * 
211.104 * 
217.218 
218.057 
213.977 * 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

I 2274.955 
- - - - - - - - - 

VAVS SBFT/TON 275.2 

BUG 5 

SENSIBLE DRY- WW- 
HEAT BULB BULB 

RATIO TEHP TEHP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.964 
0.962 
0.928 
0.928 
0.925 
0.925 
0.928 
0,910 
0.899 - 
0.895 
0.893 
0.892. 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

77.F 67.F 
75.F 66.F 
74.F 65.F 
72.F 64.F 
71.F 64.F 
71.F 64.F 
71.F 63.F 
71.F 64.F 
74.F 64.F 
77.F 66.F 
81.F 67.F 
84.F 69.F 
88.F 71.F 
90.F 72.F 
91.F 72.F 
90.F 72.F 
90.F 72.F 
89.F 72.F 
88.F 71.F 
86.F 71.F 
84.F 70.F 
83.F 69.F 
81.F 68.F 
79.F 67.F ii 

COOLING PERU 43.61 (BTU/HR- SQFT) HkTIPdG PEA# -90.89 lBTU/HR- SQFT) 
SUPPLY A I R  PEA# FLOEJ 1.27 lCFH/SQpTl I I N - 0 8 1  PERSON 20.40 (CFM I 
OA FRAC AT CLG PEA# 0.167 OA FRAC AT HTG PEA# 0.222 

* A S T E R I S K  INDICATE HOURS LOADS NUT HE" 



HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13  
14 
15 
16 
17 
18 
19 
20 
21  

.22  
23 
24 

C O O L I N G - - - - -  - - _ - -  - - -  H E A T I N G -  - - D A Y  C O O L I N G  P E A K  

HOURLY 
COOLING 

LOaD 
( KBTU 1 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

164.625 * 
184.814 
182.204 * 
193.900 * 
196.262 O 

193.265 O 

202.205 
208.722 .a 
214.902 * 
205.470 
201.179 

0.000 
0.000 
O ! O O O  
0.000 
0.000 
-0.000 
0.000 -------- 

214.902 

J u L 8  JAN 7 J u L 8  

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 
0.000 

'0.000 
0.000 
0.000 
0.913 
0.860 
0.855 
0.841 
0.865 
0.901 

. 0.898 
* 0.900 

0.883 
0.905 
0.903 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTBl-TYPE 
CCQLING PEAK 

DRY- WET- 
BULB BULB 
T W P  . T W P  

76.F 68.F 
76.F 68.F 
75.F 68.F 
74.F .68.F 
73.F 67.F 
72.F 61.F 
72.F 61.F 
77.F 70.F 
83.F 72.F 
86 .F ,  74<F  
89.F 74.F 
90.F 73.F 
91.F 73.F 
92.F 73.F 
92.F 74.F 
93.F 73.F 
93.F 73.F 
92.F 73.F 
90.F ' 72.8 
83.F 70.F 
82.F 68.F 
82.F 70.F 
82.F 70.F 
80.F 69.F 

' HOURLY HOURLY 
HGRTING DRY- WET- COOLING 

LOaD BULB BULB LOAD 
(KBTU) TWP TWP ( UBTU ) 

0.000 
-146.914 

0.000 
-155.152 

0.000 
-163.423 

0.000 
-441.109 
-281.347 
-233.195 
-198.142 
,-167.741 
-149.663 
-128.669 
-112.424 
-106.730 
-107.148 
-115.849 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

-441.109 

6.F 6.F ' 
4.F 4.F 
2.F 2.F 
2.F 2.F 
2.F 2.F 
l . F  l .F  
0.F 0.F 

- l . F  - l . F  
0.F 0.F 
2.F l . F  
4.F 3.F 
6.F 5.F 
8..F 6 .F  
9.F 7.F 

10.F 8.F 
9.F 7.F 

5.F 4.F 
4.F 3.F 
2_.F l . F  
3.F 2.F 
4.F 3.F 
4.F 3.F 
5.F 4.F 

8 . F .  6.F 

0.000 
0.000 
0.000 
0.000 
0.000 

' 0.000 
164.625 * 
184.814 * 
182.204 * 
193.900 
196.262 I o  

193.265 * 
202.205 * 
208.722 
214.902 * 
205.470 
201.179 I 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

2147.547 
__---_-__ 

VAVS SQFT/TON 279.2 

SENSIBLE 
HEAT 

RAT!O 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.913 
0.860 
0.855 
0.841 
0.865 
0.901 
0.898 
0.900 
0.883 

0.903 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.905! 

0. 0,OO 

42.98 ( B T U / H R -  SQFT) HEATING PEA# -88.22 (BTU/HR- SQFT) 
SUPPLY AIR PEAK FLC3 1.27 (CF#/SQFT) #IN-OA/ PERSON 20.40 (Crn ) 
OA FRAC AT CLG PERK 0.172 OA FRAC AT HTG PEA# . 0.230 

DRY- W E T -  
BULB BULB 
TBIP TBIP 

76.F 68.F 
76.F 68.F 
75.F 68.F 
74.F 68.F 
73.F 67.F 
72.F 67.F 
72.F 67.F 
77.F 70.F I 

83.F 72.F 
86.F 74.F 
89.F 74.F 
90.F 73.F 
91.F 73.F 
92.F 73.F 
92.F 74.F 
93.F 73.F 
93.F 73.F 
92.F 73.F 
90.F 72.F 
83.F 70.F 
82.F 68.F 
82.F 70.F 
82.F 70.F 
80.F 69.F 

1 

~ 

-. 

O &STERISKS INDICATE HOURS LOADS NOT #ET 

1.83 



MNTH 

JRW 

FEE 

HAR 

WPR 

WLY 

m 

m 

BUG 

SEP 

OCT 

NOV 

DEC 

A V E R A G E  

ALL 
HOURS 
(F) 

62.16 

62.36 

65.34 

71.74 

75.54 

79.66 

82.88 

80.77 

77.10 

71.86 

66.11 

62.48 

'mfi 71.55 

r n L I N G  
HOURS 
(F)  

74.21 

77.37 

78.22 

79.19 

78.62 

77.70 

74.74 

76.39 

77.78 

S P A C E  T E M P  

HEATING 
HOURS 
(F) 

65.65 

66.19 

68.59 

70.63 

71.89 

71.08 

70.77 

69.27 

66.48 

67.66 

FAN OM 
HOURS 
(F)  

65.65 

66.19 

68.71 

72.68 

75.96 

78.16 

79.19 

78.62 

76.84 

73.07 

69.92 

66.48 

72.23 

FAN OFF 
HOURS 

(F)  

59.74 

60.00 

63.66 

71.31 

75.36 

80.27 

84.65 

81.79 

77.21 

71.34 

64.54 

60.13 

71.23 

AVERAGE T ~ P E R A T U R E  DIFFERENCE 
BETWEEN BETWEEN 
OUTDOOR& OUTDOOR& 
RW AIR W A I R  
ALL FAN OM 
HOURS HOURS 

( F) (Fl 

-36.82 -40.46 

-34.84 -38.08 

-26.97 -30.75 

-20.15 -19.85 

-18.76 -15.96 

-12.57 -6.37 

-7.31 -1.39 

-8.93 -2.62 

-15.72 -9.76 

-18.22 -15.71 

-25.16 -29.14 

-30.75 -34.66 

-21.27 -21.42 

BETTWEEN 
OVl'DOORQ 
ROOM AIR 
FAN OFF 
HOURS 

(F)  

-34.29 

-32.85 

-25.09 

-20.29 

-19.94 

-15.07 

-10.15 

-11.89 

-18.09 

-19.30 

-23.53 

-28.45 

-21.20 

u 
S W E D  TWP DIFFERENCE 
BETWEEN 
OUTGOOR& 
Rm A I R  
HEATING 
HOURS 

(F)  

514.20 

406.20 

311.82 

116.27 

41.85 

12.59 

86.06 

240.00 

398.62 

2127.60 

Bt;TWEEN HUMIDITY RATIO 
OUTDCrORb 
ROOM A I R  
BLL OUTDOOR AND 
HOURS ROOM A I R  

DIFFERENCE 
BETWEEN 

(F)  (FR4C.OR NLT.  ) 

1141.49 

975.57 

840.66 

607.26 

583.60 

387.11 

289.98 

310.85 

482.64 

564.90 

754.84 

953.37 

7892.27 

I 

-0.00103 

-0.00091 

-0.00110 

-0.00082 

-0.00072 

-0.00075 

0.00127 

0.00056 

-0.00109 

-0.00107 

-0.00068 

-0.00099 

-0.00061 

i 

1.84 
I 



JAN 256.361 - 0.000 0.000 0.000 

FEB 214.658 0.000 0.000 0.000 

MAR 188.892 0.000 0.000 5.833 

APR 

MAY 

JUN 

m 

AUG 

SEP 

m 

NOW 

DEC 

77.282 59.311 0.000 05.241 

29.165 172.787 0.000 61.428 

0.000 465.212 0.000 3.377 

0.000 957.790 0.000 0.000 

0.000 723.851 0.000 0.000 

9.505 303.856 0.000 32.739 

63.882 77.672 0.729 31.766 

148.524 13.215 0.000 8.918 

230.728 0.000 0.000 0.000 ----------- ----------_ -________--  --------_-_ 

ANNUAL 1218.994 2773.703 0.729 189.301 

-------- Number of hours within each PART LOAD range --------- TOTAL 
00 10 20 30 40 50 60 70 80 90 100 RUN 
10 20 30 40 50 60 70 80 90 100 + HOURS 

---- ---- ---- ---- ---- ---- --_- _-__ ---- _--_ -___ ---- I 

0 0 0 2 8 6 1 0  4 4 1 0  0 0 3 0 5  

0 0 0 2 3 9 1 0  3 3 1 0  0 0 2 5 6  

0 0 0 2 4 2  3 1 2  0 0 0 0 2 4 8  

0 0 0 2 1 6 1 1  2 f 0 0 0 0 2 2 9  

0 0 0 144 45 27 5 0 0 0 0 220 

0 0 0 23 49 80 51 4 0 0 0 207 

0 .  0 0 1 9 35 72 66 29 28 1 241 

9 

88 

224 

200 

259 ---- - 

238 

205 

225 ' 

209 

276 _-__ 

0 0 0 1931 223 253 267 115 41 28 I 1 2859 

1'0 85 



SIMPLE STRUCTURE RUN 3, CHICAW DIVIDE IWTO ZONES: ADD PLENUM DOE-2.1E-001 Thu NOv 4 16:29:40 1993SDL RUM 1 
DESIGN-DAY SIZING OF VAV SYSTM SHOW W REPORTS 
REPORT- SS-N RELATIVE HUMIDITY SCATTER PLOT FOR SYSP-1 WEATHER FILE- TRY CHICAGO , . \  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0  1 

70-80 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0  4 

60-70 0 0 0 0 0 0 0 6 5 5 5 4 8 2 2 3 3 3 0 0 0 0 0 0  42 

50-60 0 0 0 0 0 0 0 45 58 57 53 32 33 29 28 34 35 4 0 0 0 0 0 0 408 

40-50 0 0 0 05 0 0 0 42 43 85 4 1  60 6 1  69 66 59 6 1  9 0 0 0 0 0 0 556 

30-40 0 0 0 0 0 0 0 26 62 61  57 49 38 48 52 55 51 27 0 0 0 0 0 0 526 

0-30 0 0 0 0 0 0 0 7 83 04 96 107 116 103 103 100 101 83  0 0 0 0 0 0 983 

=1= 111 111 ==1 =1= .t. 1.1 .I. 1.. 111 111 ..1 111 111 1=1 111 111 =SI .11 151 ID= 51. 111 1.1 ==I11 

.. 

1.86 



JAN 

FEB 

M R  

APR 

HFlY 

JUN 

JUL 

0.00000 0.000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 , 

* 0.00000 

0.00000 ' 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-4.040 7 , 8 - l . F  - l . F  -71.992 

-3.'251 

-2.057 

-0.553 

-0.034 . 

0.000 

0.000 

0.000 

-0 .030  

4 8 . 7.F 6.F -70 .902 .  

25 8 14.8 12.F -65.053 , 

1 8 43.F 39.F -45.566 

13 9 47.F 43.F -8.113 

0.000 

0.000 

0.000 

23 8 36.F 34.F -17.036 
I 

0.00000 0.000 -0.265 21  8 30.F 29.F -43.523 

0.00000 0.000 

0.000 

0.000 

-1 .979 .  18 8 34.F 34.F -58.601 

-3.595 26 8 15.F 15.F -66.874 ____----_- ---_---- 
-15.804 'i 

-71.992 

- - -  E L E C - - -  

ELEC- 
TRICAL 
ENERGY 

596. 

518. 

572. 

593. 

596. 

546. 

596. 

596. 

546. 

596. 

522. 

572. _ _ _ _ - _ _ -  
6849. 

2.429 

2.429 

2.429 

2.429 

2.429 ' 

2.429 

2.429 

2.429 

2.429 

2.429 

2.429 

2.429 .__---_ 

'. 2.429 
, 

1.87 



- - -  -D E I4 A N D S- - - - - - - B A S E B O A R D S - - -  - - T E M P E R A T U R E S - -  - - L O A D S  N O T  M E T - -  

HEAT HEAT w m  wm I4INIHWM 
exTRaCTION ADDITION BASEBOARD B A S B W D  ZONE ZONE HOURS HOURS 

ENERGY ENERGY ENERGY WAD TEMP TEHP UNDER UNDER 
m)WH (HBTU) ( m u )  (HBTU) (KBTU/HR) ( F ) ,  (F) HEATED COOLED 

JBW 0.32026 -3.393 0.00000 0.000 76.3 5LB- - -  0 0 

FEB 0.31210 -2.703 0.00000 0.000 76.1 55.8 0 0 

WR 0.62230 -1.843 

APR 1.70057 -0.336 

WY 2.46513 -0.006 

JUDJ 3.35010 0.000 

m 5.25626 0.000 - 

AVG 4.63041 0.000 

SEP 3.21619 -0.015 

0.00000 0.000 

0.00000 0.000 

0.00000 0 . 0 0 0  

0.00000 0 . 0 0 0  

0.00000 0 . 0 0 0  

0.00000 0.000 

0.00000 0.000 

75.4 55.9 

77.7 67.0 

77.9 70.9 

78.3 7 5 . 1  

79.1 76.1 

78.9 76.5 

78.6 70.7 

0 

0 

0 

0 

0 

0 

0 
OCT 1.96739 -0.144 0.00000 0.000 77.9 70.3 0 0 

H V  0.62700 -1.258 0.00000 0.000 77,. 9 55.9 0 0 

DEC 0.16774 .2.819 0.00000 0.000 75.2 55.8 0 0 



SIMPLE STRUCTURE RUN 3 ,  CHICAGO D I V I D E  I W O  ZONES: ADD P L E W  DOE-2.1E-001 ThU Nov 4 16:29:40 1993SDL RUN 1 
DESIGN-DAY SIZIffi OF VAV SYnW 
FEXORT- SS-0 TEWPERATURE SCATTER PLOT SYST-1 FOR SPACE1-1 WEATHER FILE- TRY CHICAGO 

SHOW W REPORTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL HOURS AT TEMPERATURE LEVEL AND TIM€ OF DAY 

HOUR u \ # 2  3 4 5 6 7 8 9 1 0 1 1 1 2  1PM2 3 4 5 6 7 8 9 1 0 1 1 1 2  l"AL --- --- --- --- _ _ _  --- --- --- --- _-- --_ --- __- --- --- --- --- --- --- --- --- _ -_  --- _-- ----- 
ABOVE 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

75-80 0 0 0 0 0 0 0 88 90 96 100 106 119 132 141 144 139 15 0 0 0 0 0 0 1170 

70-75 0 0 0 0 0 0 0 38 162 156 152 145 132 119 110 107 112 110 0 0 0 0 0 0 1343 

65-70 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0  7 

60-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

BELOW 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 



K4DDHH GLOBAL GLOBAL SPACE1-1 SPACE1-1 

DRY BULB WET BULB THEMOST 7DNE 
TWP TEMP SETPOINT TWP 
F F F F 

---_ t 81 ---- 71 - - - - (  7 )  - - - - (  6 )  
8 5 1  77.2 
8 5 2  75.4 
8 5 3  73.9 
8 5 4  72.7 
8 5 5  71.8 
8 5 6  71.2 
8 5 7  71.0 
8 5 8  71.8 
8 5 9  73.9 
8 510 77.2 
8 511 81.0 
8 512 84.8 
8 513 88.1 
8 514 90.2 
8 515 91.0 
8.516 90.8 
8 517 90.2 
8 518 89.3 
8 519 88.1 
8 520 86.6 
8 521 84.8 
8 522 83.0 
8 523 81.0 
8 524 79.0 

DAILY S W Y  (BUG 
m 71.0 
m 91.0 

67.0 
66.1 
65.4 
65.7 
64.2 
63.9 
63.8 
65.0 
64.8 
66.2 
67.8 
69.5 
71.1 
72.2 
12.7 
72.8 
72.6 
72.3 
71.8 
71.2 
70.4 
69.6 
68.8 
67.9 

5 )  
63.8 
72.8 

-999.0 
-999.0 
-999.0 
-999.0 
-999.0 

78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 

-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 

-999.0 
78.0 

St4 1948.0 1640.8 -11052.0 
AV 81.0 68.4 -460.5 

. MONTHLY SIMIARY (BUG) 
ma 71.0 63.8 -999.0 
m 91.0 72.8 78.0 
sp1 1944.0 1640.8 -11052.0 
AV 81.0 68.4 -460.5 

YEARLY S W R Y  
m 71.0 63.8 -999.0 
Ep( 91.0 72.8 78.0 
sp1 1944.0 1640.8 -11052.0 

' AV 81.0 68.4 -460.5 

96.6 
96.0 
95.5 
95.0 
94.5 
80.9 
80.1 
79.7 
79.3 
79.0 
79.0 

* 78.9 
79.1 
79.7 
79.9 
79.9 
79.7 
87.8 
88.8 
89.2 
88.9 
88.6 
88.3 
88.0 

78.9 
96.6 

2052.5 
85.5 

78.9 
96.6 

2052.5 
85.5 

78.9 
96.6 

2052.5 
85.5 

SPACE1-1 SYST-1 SYST-1 

MTRACTN CLG COIL RETURN 
RATE A I R  T M P  A I R  TSYP 
BTU/HR F F' 

---- ( 81 ---- ( 2 )  ----I  4 )  
0. 
0. 
0. 
0. 
0. 

48692. 
36040. 
35092. 
34929. 
34343. 
33277. 
32766. 
33921. 
34452. 
35136. 
35286. 
35052. 

0. 
0. 
0. 
0. 
0. 
0. 
-0. 

0.  
48692. 

428985. 
17874. 

0 .  
48692. 

428985. 
17874. 

0.  
48692. 

428985. 
17874. 

~. 
0.0 
0.0 
0.0 
0.0 
0.0 

58.5 
58.3 
58.2 
58.0 
57.9 
58.0 
58.0 
57.9 
58.0 
58.0 
58.0 
58.0 

0.0 
0.0 
0.0 

.o.o 
0.0  
0.0 
0.0 

0.0 
58.5 

696.7 
29.0 

0.0 
58.5 

696.7 
29.0 

0.0 
58.5 

696.7 
29.0 

0.0 
0.0 
0.0  
0.0 
0.0 

87.5 
85.0 
82.6 
82.7 
83.5 
84.2 
85.2 
86.0 
86.7 
87.2 
87.3 
86.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
87.5 

1024.7 
42.7 

0.0 
87.5 

1024.7 
42.7 

0.0 
87.5 

1024.7 
42.7 

SYSr-1 

TOT C U ;  
COIL FWR 
BTU/HR 

- - - - (  6 )  
0. 
0. 
0. 
0. 
0. 

178437. 
166582. 
160428. 
165387. 
173594. 
180833. 
187582. 
201795. 

'211104. 
217218. 
218057. 
213977. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
218057. 

2274955. 
94790. 

0.  
218057. 

2274955. 
947 90. 

0 .  
218057. 

2278955. 
94790. 



SIMPLE STRUCTURE RUN 3,  CHICAGO DIVIDE INTO ZONES: ADD PLENUM WE-2.1E-001 Thu NOV 4 16:28:40 1993SDL RUN 1 
DESIGN-DAY SIZING OF VAV SYSTm SHOW ALL REPORTS 

' SYSS-REP-1 = HOURLY-REPORT PAGE 2 - 1 

GLOBAL GLOBAL SPACE1-1 SPACE1-1 SPACEl-1 SYST-1 SYST-1 

DRY BULB WFP BULB THEMOST ZONE MTRACTN C I A  COIL R E N F S  
TWP TEMP SETPOINT TWP RATE A I R  T W P  A I R  TEHP 
F 

- - - - I  8 )  
8 5 1  61.0 
8 5 2  59.0 
8 5 3  57.0 
8 5 4  57.0 
8 5 5 55.0 
8 5 6  52.0 
8 5 7  57.0 

' '8  5 8 '  62.0 
8 5 9  68.0 
8 510 72.0 
8 511 74.0 
8 512 76.0 
8 513 77.0 
8 514 78.0 
8 515 77.0 
8 516 , 76.0 
8 517 77.0 
8 518 76.0 
8 519 . 75.0 
8 520 72.0 
8 521 69.0 
8 522 68.0 
8 523 ' 67.0 
8 524 66.0 

59.6 
58.0 
56.0 
56.0 
54.0 
50.0 
5410 
58.0 
61.0 
63.0 
64.0 
63.0 
63.0 
63.0 
62.0 
62.0 
62.0 
61.0 
61.0' 
59.0 
58.0 
57.0 
58.0 
57.0 

DAILY SUMMARY (AUG 5 )  
#N 5 2 . 0 ,  50.0 
m 78.0 
SM 1628.0 
AV 67.8 

MONTHLY SvElplARY 
52.0 
78.0 

SM 1628.0 
AV 67.8 

0 . Ia' m 

YEARLY SUMMARY 
Ia 52.0 
m 78 .0  
SM 1628.0 
AV 67.8 

. - .  
-999.6 80.5 
-999.0 
-999.0 
-999.0 
-999 * 0 
-999.0 
-999.0 

78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 

-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 

-999.0 
78.0 64.0 

1419.0 -13206.0 
59.1 -550.2 

( AUG 1 
50.0 -999.0 
64.0 78.0 

1419.0 -13206.0 
59.1 -550.2 

50.0 -999.0 
64.0 78.0 

1419.0 -13206.0 
59.1 -550.2 

\ 

80.1 
79.6 
79.2 
78.7 
78.4 
78.3 
77 .1  
77.1 
77.3 
77.5 
77.7 
77.9 
78.2 
78.3 
78.3 
78.2 
83.2 
83.7 
83.7 
83.2 
82.8 
82.5 
82.0 

77.1 
83.7 

1913.5 
79.7 

77.1 
83.7 

1913.5 
79.7 

77.1 
83.7 

1913.5 
79..7 

0 .  
0. 
0. 
0. 
0. 
0. 
0 .  

11085. 
12717. 
-14571. 
16788. 
18073. 
21113. 
23954. 
25580. 
25080. 
23640. 

0. 
0. 
0. 
0.  
0. 
0. 
0. 

0 .  
25580. 

192601. 
8025. 

0 .  
25580. 

192601. 
8025 ., 

0.  
25580. 

192601. 
8025. 

0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

58.5 
57.3 
57.9 ~ 

57.8 
' 57 .8  

57.6 
57.7 
57.8 
57.9 
57.9 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 

0 .0  
58.5 

578.1 
24.1 

0.0 
58.5 

578.1 
24.1 

0.0 
58.5 

578.1 
24.1 

0.0 
0.0 
0 . 0  
0.0 
0 . 0  
0.0 
0 . 0  

71.4 
74.8 
77.4 
80.4 
83.1 
84.9 
85.7 
86.0 
85.9 
85.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  

0 .0  
86.0 

814.8 
33.9 

0.0 
86.0 

814.8 
33.9 

0.0 
86.0 

8 1 4 4  
33.9 

SYSr-1 

TOT CLG 
COIL PWR 
BTU/HR 

- - - - (  6 )  
0. 
0. 
0. 
0. ' 
0 .  
0. 
0. 

11565. 
52275. 
70249. 
86804. 
92040. 

108793. 
120845. 
124485. 
119886. 
114577. 

0. 
0. 
0 .  
0 .  
0. 
0. 
0 .  

0. 
124485. 
901518. 

37563. 

0.  
124485. 
901518. 

37563. 

0 .\. 
124485. ' 

,901518. 
37563. 

. .  

0 

\ 

, 





\ 

\ . .  

I 
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SIMPLE STRUCTURE RUN 3, CHICAGO 
DESIGN-DAY SIZIffi OF VAV SYSTM 
REPORT- W - C  EQUIWENT COSTS .................................... 

SIZE 

(M8TU 
E 8 0 1  P I E N T  

DIVIDE IWTO ZONES; ADD PLENUM DOE-2.1E-001 Thu NOV 4 16:29:40 1993PDL RUN 1 
SHOW ALL REPORE 

WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UNIT INSTALD CONSW- HAIWTA- , EBF%iT HOURS HRS TO IIBR HRS TO W O R  

(6) FACTOR (S /HRI  (HRSIYR)’ (HRSI  USED OVHAUL COST ($ )  O W U L  COST (S) 
COST COST 1 ALES NAMCE LIFE ALRFADY IIMOR OVHAUL M O R  OVHAUL 

H#-BOILER 0.457 15.003 1.400 0.000 3.3 140687. 0. 4089. 100. 20447. 1250. 

HEW-REX-CHLR 0.222 6.911 1.200 0.000 7.2 67112., 0. 9008. 346. 22520. 1037. 



E - Q U I P M E N T  

------------------ 
HW-BOILER 

HEW-RE-CHLR 

P A R T  L O A D  R A T I O S  ELmRIC INPW 

M I N m  WIHW O P T D l W  CAPACITY RATIO 
TO NOMINAL 

(BTU/BTU) ----__- __--_--  -----------_---- -____-_ 
0.2500 1.2000 1 .oooo 0.0220 

0.2500 1.0000 1 .oooo 0.2740 

1.95 



SlW-BOILER-HIR-F 
HW-BOILER-HIR-FP 
FURNACE-HIR-FPLR 
DHW-HIR- FPLR 
OPEN-CENT-CAP-FT 
OPEN-REC-CAP-FT 
H EW-CENT- CA P- FT 
HEW- REC -CAP-PP 
OPEN-CENT-EIR-PP 
OPEN-m-EIR-FT 
HEW-CDR-EIR-FT 
HEW- REC- EIR- PP 
OPEN-CENT-EIR-FP 
OPEN-REC-EIR-FPL 
HEW-CENT-EIR-FP 
HEW- REC-EIR- FPL 
DBUN-CAP-FT 
DBUN- EIR-FT 
DBUN- EIR-FPLR 
DBUN-CAP-FTRISE 
DBUN-EIR-FTRISE 
ABSOR1-CAP-FT 
ABSOR2-CAP-FT 
ABSORG-CAP-FT 
ABSORS-CAP-FT 
ABSORS-CAP-FTS 

ABSOR1-HIR-FT 
ABSOR2-HIR-FT 
ABSORG-HIR-FT 
ABSORS-HIR-FT 
ABSORS-HIR-FTS 
ABSOR1-HIR-FPLR 
ABSOR2-HIR-FPLR 
ABSORG-HIR-FPLR 
ABSORS-HIR-FPLR 
TWR-GW-FRA 
TWR-GW-FWB 
TWR-FAN-FPLR 5 

DIESEL-I/O-FPLR 
DIESEL-EXH -FPLR 
DIESEL-JCLB- FPLR 

00  

00  

00  

00  

GTURB-I/O-FPLR 
GTURB-MH- FPLR 

GTURB-CAP-PP 

STURB-ENTH-FPU 
STURB-I/O-FPLR 

00 

00  

0.082597 
0 .082597 
0.018610 
0.021826 
-1.742040 
-4.161461 
-1.742040 
-6.161461 
3.117500 
4.720965 
3.117500 
4.720965 
0 .a22903 
0.088065 
0.222903 
0.088065 
-1.742040 
3.117500 
0.349032 
1.000000 
1.000000 
0.723412 
-0 .E16039 
1 .oooooo 
0.000000 
0.000000 

0.652273 
1.658750 
4.428713 
0.000000 

0.087773 
0.135512 
0.135512 
0.000000 
-2.228889 
0.605314 
0.331629 
0.000000 
0.107000 
0.024516 
0.287936 
0.000000 
0.000000 
0.000000 
0.442979 
0.295626 
0.000000 
1.240000 
0.000000 
38.792358 
0.488308 

0.000000 . 

0.996764 
0,996764 
1,094209 
0.977630 
0,029292 
0,207050 
0,029292 
0,207050 
-0,109236 
-0.187508 
-0,109236 
-0,187504 
0.3 13 387 
1,137762 
0.313387 
1.137742 
0.029292 

0.263871 

0.012250 
0.079006 
-0.038707 
0; 000000 
0.000000 
0.000000 

0.000000 
0.000000 
-0.132986 
0.000000 
0.000000 
0.784921 
0.617981 
0.617981 
0.000000 
0.166795 
-0.035545 
-0.885676 
0.000000 
0.893000 
0.332387 
1.020452 
0.000000 
0.000000 
0.000000 
0.397400 
0.493019 
0.000000 
-0.004100 
0.000000 
-0.211386 
0.994158 

-0.109236 

-0.005650 

COEFF 3 ---------- 
-0.079361 
-0.079361 
-0.112819 
0.000543 
-0,.000067 
-0.001931 
-0.000067 
-0.001931 
0.001389 
0.002192 
0.001389 
0.002192 
0.463710 
-0.225806 
0.063710 
-0.225806 
-0.000067 
0.001389 
0.387097 
-0.000305 
0.000175 
-0.000897 
0.000450 
0.000000 
0.000000 
0.000000 

0.000000 
0 .oooooo 
0.001253 
0.000000 
0.000000 
0.167306 
0.246513 
0.246513 
0.000000 
-0.014102 
0.008041 
0.605565 
0.000000 
0.000000 
0.643097 
-0.308387 
0 .oooooo 
0.000000 
0.000000 
0.156962 
0,211355 
0.000000 
0.000000 
0.000000 
0.000529 
-0 A82462 

COEFF 4 _-----____ 
0.000000 
0.000000 
0.000000 
0.000000 
0.048058 
0.004723 
0.048054 
0.004723 
0.003750 
0.009209 
0.003750 
0.009209 
0.000000 
0.000000 
0.000000 
0.000000 
0.048054 
0.003750 
0.000000 
0.000000 
0.000000 
-0.025285 
0.07149 1 
0.000000 
0.000000 
0.000000 

-0.000545 
-0.029000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.032223 
-0.028603 
0.948482 
0.000000 
0.000000 
0.000000 
0.000000 
0.~000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
1.020087 
0.000000 

COEFF 5 _--------_ 
0.000000 
0.000000 
0 .oooooo 
0.000000 
-0.000291 
-0.000040 
-0.000291 
-0.000040 
0.000150 
0.000098 
0.000150 
0.000098 
0.000000 
0.000000 
0.000000 
0.000000 
-0.000291 
0.000150 
0.000000 
0.000000 
0.000000 
-0.000048 
-0.000636 

o..oooooo 
0.000000 
0.000000 

0.000055 
0.000250 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.185602 
0.000250 
0.000000 
0.000000 
0.000000 
0.000000 
0 .oooooo 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000917 
0.000000 

0.000000 
0.000000 
0.000000 
0.000000 
-0.000106 
-0.000087 
-0.000106 
-0.000087 
-0.000375 
-0.000322 
-0.000375 
-0.000322 

o.ou0 00 0 
0.000000 
0.000000 
0.000000 
-0.000106 
-0.000375 
0.000000 
0.000000 
0.000000 
0.000276 
0.000312 
0.000000 
0.000000 
0.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.242519 
0.004909 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0 * 000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
-0.003499 
0.000000 



TC-CHLR-CAP- FT 
ABSORG-HIRl-IT1 
ABSORG-H I R2- FTI 
ABSORG-QCOND-FTI 
ABSG-HCAP-FQC 
ENG-CH-CAP-FT 
ENG-CH-COP-FPLR1 
ENG-CH-COP-FPLR2 
ENG-CH-COP-FT 
ENG-CH-HREJ-FPLR 
ENG-CH-HREJ-FT 
ENG-CH-COP-FPLRS 
Effi-CH-COP-FTS 

-0.351443 
0.861737 
0.814450 
0.640000 
0.863599 
0.573597 
1.143357 
1.388614 
1.236238 
1.052699 
0.705841 
0.380200 
1 .088152 

0.056583 
-0.007089 
0.000824 
-0.001300 
-1.304953 
0.018680 
0.022890 
-0.388614 
0.016892 
-0.052699 
0.003461 
2.360900 
0.014106 

-0.000054 
0.000103 
0.000013 
0.000000 
0.441353 
0 .oooooo 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

-0.045625 
0.000000 
0.000000 
0.000000 
0.000000 
-0.004653 
0.000000 
0.000000 
-0.011524 
0.000000 
0.000000 
0.000000 
-0.008339 

-0.000043 
0.000000 
0.000000 
0.000000 
0.000000 
0 .oooooo 
0 .oooooo 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

-0.000012 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

0.000000 
0.000000 

, 0.000000 

, , 1.97 



JAN 

FEB 

will 

APR 

HAY 

m 

JUL 

BUG 

SEP 

rn 

NOV 

DEC 

' . TOTAL 

33.5 

26.0 

15.9 

4.0 

0.5 

0.0 

0.0 

0.0 

0.3 

2.5 

13.6 

26.6 

0.0 

0.0 

0.0 

1.8 

5.6 

15.4 

29.8 

24.7 

9.9 

2.7 

0.4 

0.0 

3.9 

3.3 

3 .a 
3.4 

3.9 

4.9 

7.0 

6.4 

4.2 

3.5 

3.1 

3.7 

5 

0.0 

0.0 

0 . 0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

S I T E  E N E R G Y  

6 7 8 9 

WASTED ELET POEL 
RCVRABL INPUT INPUT INPUT 

ENERGY COOLING COOLING HEATING 
(MBTUI (MBTUI (HWHI (#BTUl ------- ------- ------- ------- 

0 . 0  0.0 0.0 51.6 

0 .o 0.0 0.0 40.2 

0.0 0.0 0.0 25.0 

0.0 0.0 0.3 6.4 

0.0 0.0 0.7 0.9 

0.0 0.0 1.9 0.0 

0 .o 0.0 3.2 0.0 

0.0 0.0 2.8 0.0 

0.0 0.0 1.3 0.4 

0.0 0.0 0.4 3.9 

0.0 0.0 0.1 21.3 

0 .o 0.0 0.0 41.5 

0.8 

0.7 

0.5 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.4 

0.7 

0.0 

0.0 

0 . 0  

0.0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12 

TOTAL 

INPUT 
(E38TU) 

Fun 

51.6 

, 40.2 

25.0 

6.4 

0.9 

0.0 

0.0 

0.0 

0.4 

3.9 

21.3 

41.5 

* 
SOURCE 

0 

13 14 

TOTAL TOTAL 
SITE O SOURCE 

ENERGY e ENERGY 
WETUI (HETUI 

0 

------- 0 ------- 
* 

64.9 91.7 

51.5 74.3 

36.5 59.6 

18.0 * 41.4 

14.0 * 40.4 

16.8 50.5 

23.9 71.6 

21.7 * 65.0 

14.8 e 43.4 

15.9 e 40.0 

31.9 e 53.0 

53.9 78.9 

0 

0 

* 

0 

0 

e 

0 

0 

0 

_------ e _-_____ _--___- --_____ 
363.9 * 709.7 



MOONTH BTU/UNIT: 

JAN 
- ENERGY CONSUMPTION lUNITS/tx)) 

P D K  DEMAND (UNITS/HR OR DAY) 
PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/M) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/M) 
PEB# D W D  (UNITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (WNITS/tx)) 
PEAK D W D  UJNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/#o) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/#O) 
PEAK D W D  (UNITWHR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/M) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAYIHR 

ENERGY CONSUMPTION WNITS/#o) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

. ENERGY CONSUMPTION (UNITS/M) 
PEAK DEMAND (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/M) 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAYlHR 

ENERCY CONSUMPTION (UNITS/#o) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSL'MPTION WNITS/M) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

------- 

FCB 

MAR 

APR 

HAY 

JUN 

JUL 

AUG 

0 
m 

NOV 

DEC 

-___--_ 
TOTAL 

ENERGY CONSUMPTION (UNITS/YR) 
PEAK D W D  (UNITS/HR OR DAY) 

... 

/ 

ELECTRICITY 
METER- 1 

3413. /KWH ---------------- 
3918.1 

16.2 
7 /  9 

3333.6 
16 .1  
4 /  9 

3377.5 
15.8 

25/ 9 

3417.1 
22.2 

29/15 

3857.1 ' 

28.4 
21/14 

4933.9 
33.8 

20/16 

6989.9 
39.2 
8/15 

6351.4 
36.0 

19/16 

4196.0 
30.7 

' 11/15 

3519.4 
19.8 

31/15 

3098.8 
21.1 
1/15 

3651.2 
15.8 
9/11 ---------------- 

50644.1 
39.2 

515.5 
5.6 

7/  8 

401.5 
5.3 

e/ 8 

250.2 
4.9 

251 8 

63.8 
3.4 

8 /  8 ' 

8.8 
0.7 

9/  9 

0 . 0  
0.0  

0 1  0 

0 . 0  
0.0 

o /  0 

0.0 
0.0 

o /  0 

4 .4  
1.7 

231 8 . 

39.2 
3.6 

21/ 8 

212.8. 
4.3 

251 8 

414.6 
5.1 

261 8 ---------------- 
1910.8 

5.6 

I 

1.99 



0.0 2636. 191.1 HW-BOILER 482 507 309 99 50 23 13 13 5 3 0 1504 122.8 
482 507 309 99 50 23 13 13 5 3 0 

HEW-RE-CHLFt 194 164 136 178 180 126 8 0  40 25 9 0 1132 90.5 0.0 9851. 0.0 
194 164 136 179 180 126 80 40 25 9 0 

HOT L O P  CIRCULATION PUMP ELECTRICAL USE = 743. KWH 
COLD L O P  CIRCULATION P W P  ELECTRICAL USE I. 805. #rJH 
CONDENSER WATER P W P  ELECTRICAL USE = 0. UWH 
TOWER OR CONDENSER FWW ELECTRICAL USE I 1661. #wH 

ROTES TO TABLE 
1) THE FIRST PaRT UXD WTRY FOR EACH PIECE OF EQWIPXm IS 

THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATING CAPACITY 

2) THE SECOND PART LOAD ENTRY FOR EaCH PIECE OF EQUIPHEW IS 
THE HOURLY LOAD DIVIDED BY THE TOTAL INSTALLED CAPACITY 

l o  I00 



SIMPLE S T R U ~ U R E  ~ u y  3 .  CHLCACIO DIVIDE IRTO ZONES: ADD P L E m  WE-2.1E-001 Thu Nov' 4 16:29:h0 1993PDL RUN 1 
DESIGN-DAY SIZING OF VAV SYSE24 - SHOW W REPORTS 
REPORT- PS-D . PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEATING LOADS ......................... 
HW-BOILER 

LOAD SATISFIED 
TOTAL LOAD ON ,pLAoJT 

HEM-REC-CHLR 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

ELrnRICAL LOADS 

ELECTRICITY , 
LOAD SATISFIED 

TOTAL LOAD ON PLANT 

I 

MBTV SUPPLIED 

PCT OF TOTAL LOAD 

Pep OF TOTAL LOAD 

I .  

, 

l o  %Of 



S W R Y  OF LOADS H E 3  

HEATING LOADS 122. 8 122.8 0.000 0 .000  0 
CCOLIffi LOADS 90.5 9 0 . 5  0.000 0 . 0 0 0  0 
ELD3RICAL LOADS I 172.8 172.8 0.000 0.000 0 

1.102 



SIMPLE STRUCTURE RUN 3, CHICAGO D N I D E  IWTO ZONES: ADD PLENUM DOE-2.1E-001 Thu NOV 4 16:29:40 1993PDL RUN 1 
DESIGN-DAY SIZING OF VAV SYSTEM SHOW W REPORTS 
REPORT- PS-E kfohTffiY m R e Y  m-vse SlmlARY WEATHER FILE- TRY' CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ELECTRICAL WD-USES I N  #wH 

AREA LIGWS 
w m  
DAYIHR 

HISC EQUIFm 
w m  
DAYIHR 

SPACE HWT 
w m  
DAYIHR 

SPACE COOL 
w m  
DAYIHR 

HEaT REJECT 
w#w 
DAYlHR 

PIMPS b. WISC 
w m  
DAYIHR 

VENT FANS 
w#w 
DAYIHR 

JAN ------- 
1904. 

7.5 
2 /11  

917. 
4.0 

21  9 

690. 
2.9 

11 1 

0 .  
0 . 0  

01 0 

0. 
0 . 0  

01 0 

151. 
0.5 

11 1 

256. 
4;O 

71 8 
======= 

3918. 

FEB --___-- 
1656. 

7.5 
1/11 

795. 
4.0 

I /  9 

542. 
2.9 

11 8 

0 .  
0 . 0  

01 0 

0. 
0 . 0  

01 0 

126. 
0.5 
11 8 

215. 
3.9 

41 8 
si.====. 

3334. 

FEB ------- 
40.2 

0.535 
41 8 

1830., 
7.5 

1/11 

879. 
4.0 

I /  9 

355. 
2.9 

11 8 

0. 
0 . 0  

o/  0 

0. 
0 . 0  

o/  0 

119. 
0.5 

11 8 

195. 
3.3 

251 8 ----_-- ------- 
3377. 

WR ------- 
25.0 

0.490 
251 8 

1895. 
7.5 

1/11 

915. 
4.0 

11 9 

93. 
2.9 

11 8 

178. 
6.7 

29/18 

55. 
1 .8  

26/15 

99. 
0.7 

1/13 

182. 
2.2 

1/ 8 - - = --- - -- ---- 
3417. 

APR ------- 
6.4 

0.344 
8/ 8 ------- ------- 

6.4 

HAY ------- 
1904. 

1 .5  
1/11 

917. 
4.0 

11 9 

14. 
1.1 

91 9 

522. 
12.5 

21/14 

135. 
1.8 

16/17 

101. 
0.7 

1 /10  

263. 
3.0 

21/16 

\ 

m _---___ 
1748. 

7 .5  
3/11 

838. 
4.0 

31 9 

0 .  
0 . 0  

o /  0 

1419. 
16.2 

20116 

317. 
1 .8  

3/12 

144. 
0.7 

31  9 

469. 
4.2 

20116 

. 0.9 0.0 
0.071 0.000 

91 9 01 0 

0.9 0.0 

===111= ===111= 

m --__-__ 
1904. 

7 .5  
1/11 

917. 
4 . 0  

11 9 

0 .  
0 . 0  

01 0 

x i 2 .  
18.7 
8/16 

428. 
. 1.8 
i/ 9 

171. 
0.7 

1/ 8 

958. 
7 .3  

151 9 
----=-- ---- -- 

6990. 

JUL ------- 
0.0 

0.000 
- o /  0 

AUG -_----- 
1904. 

7.5 
1/11 

917. 
4.0 

11 9 

0 .  
0 . 0  

01 0 

2221 * 
16.5 

19/16 

416. 
1.8 

1/11 

169. 
0.7 

11 8 

724. 
6.0 

is116 
:I====. 

6351. 

AUG _--_-__ 
0 . 0  

0.000 
01 0 

SEP --_---- 
1748. 

7 .5  
3/11 

838. 
4 . 0  

31 9 

7.  
2.6 

231 8 

928. 
13.0 

11/15 

213. 
1 .8  

4/18 

117. 
' 0 .7  

3/12 

346. 
4 .1  

9/16 
E====== 

4196. 

SEP _-_---_ 
0 . 4  

0.167 
231 8 

=====De 

0.4 

ocr 
1904. 

7 .5  
1/11 

917. 
4 . 0  

11 9 

58. 
2 .9  

151 8 

270. 
5.8 

41 17 

8 5 .  
1.7 

41 17 

113. 
1 .2  

16/13 

173. 
. 1 . 8  

211 8 ------- ------- 
3519. 

ocr ------- 
3.9 

0.358 
211 8 

===I=== 

' 3.9 

NOV ___- -_-  
1674. 

7.5 
1/11 

800. 
4 . 0  

11 9 

301. 
2.9 

41 8 

41. 
5.9 

1 /16  

13. 
1.8 

1 /16  

100. 
0 .7  

11 9 

171. 
3.0 

181 8 
.1==1== 

3099. 

NOV ____---  
21.3 

0.433 
251 8 ------ ------I 

21.3 

1830. 
7 . 5  

2/11 

879. 
4 . 0  

21 9 

375. 
2 .9  

2/ 8 

0 .  
0 . 0  

01 0 

0. 
0 . 0  

o /  0 

136. 
0.5 

11 9 ' 

231. 
3.5 

261 8 

21902. 
7 .5  

10528. 
4 .0  

2636. 
2.9 

8189. 
18.7 

1661. 
1.8 

1547. 
1.2 

4181. 
7.3 

3651. 50644. 

1 I03 



SIMPLE STRUCTURE RUN 3. CHICAGO DIVIDE I W O  ZONES: ADD PLENW DOE-2.1E-001 Thu NOV 4 16:29:40 1993PDL RUN 1 
DESIGN-DAY SIZING OF VAV SYSTE4 SHOW ALL REPORTS 
REPORT- PS-F ENERGY-RESOURCE PEAK BRWGOX'4 BY END-USE WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY-RESOURCE: ELBTRICITY 
UNITS: ##H 

PERK DWAMD: 16.2 16.1 15.8 22.2 28.4 33.8 39.2 36.0 30.7 19.8 21.1 15.8 
MY/HR: 7/  9 4/ 9 25/ 9 29/15 21/14 20/16 8/15 19/16 11/15 31/15 1/15 9/11 

ARea LIGHTS: 6.75 6.75 6.75 7.50 6.75 7.50 7.50 7.50 7.50 7.50 7.50 1.50 
(0): 41.76 4b.81 42.68 33.83 23.78 22.16 19.14 20.84 , 24.45 37.84 35.62 47.50 

CnSC BQIJIF": 4.00 4.00 4.00 4.00 4.00 3.50 a.00 3.50 4.00 4.00 4.00 4.00 
(0): 24.75 24.78 25.29 18.04 14.09 10.34 10.21 9.73 13.04 20.18 19.00 25.34 

SPACE HEAT: 2.95 2.95 2.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.95 
( 8 ) :  18.24 18.27 18.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.68 

SPACE COL: 0.00 0.00 0.00 6.34 12.51 16.16 18.33 16.46 13.02 5.16 5.59 0.00 
(B)  : 0.00 0.00 0.00 28.58 44.05 47.73 46.78 45.74 42.46 26.03 26.53 0.00 

HEAT REJE3: 0.00 0.00 0.00 1.82 1.82 1:82 1.82 1.82 1.82 1.56 1.74 0.00 
( 8 )  : 0.00 0.00 0.00 8.23 6.43 5.39 4.66 5.07 5.95 7.89 8.28 0.00 

m p s  b IISC: 0.49 0.49 0.49 0.71 0.71 0.71 0.71 0.71 0 . 7 1  0 . 7 1  0.71 0.49 
( 8 )  : 3.05 3.06 3.12 3.21 2.50 2.10 1.81 1.98 2.32 3.59 3.38 3.13 

VENT FANS: 1.97 1.95 1.62 1.80 2.60 4.16 6.82 5.99 3.61 0.89 1.52 0.85 
( 8 ) :  12.19 12.08 10.25 8.11 9.15 12.28 17.41 16.64 11.78 4.47 7.20 5.35 

1.104 



I ,  

\ 

mERGY-RESOURCE: NATURAL-GAS 
,UNITS: THEWS 

PERK DEMAND: 
DAY/HR: 

SPACE COOLI 
( 8 )  : 

HEaT REJECP: 
' ( % I :  

mps & MISC: 
( 8 )  : 

VENT FANS: 
( 8 )  : 

0- 

JAN ------- 
5.6 

7/  8 

0.00 
0.00 

0.00 
0.00 

5 .58  
100.00 

0.00 
0.00 

0.00 
0 . 0 0  

0 . 0 0  
0 . 0 0  

0 . 0 0  
0.00 

FEB ----_-_ 
5.3 
4/ 8 

0.00 
0.00 

0.00 
0.00 

5.35 
100.00 

0.00 
0.00 

0.00 
0 . 0 0  

0 . 0 0  
0.00 

0 . 0 0  
0 . 0 0  

4.9 3.4 
25/ 8 8/ 8 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

4.90 3.44 
100.00 100.00 

0.00 0.00 
0.00 0.00 

0 . 0 0  0 .00  
0.00 0.00  

0 . 0 0  0 .00  
0 . 0 0  0.00 

0 . 0 0  0.00 
0.00 0.00 

, 

0.7, 0.0 0 . 0  0.0  
9/ 9 o/ 0 o/ 0 o/ 0 

0.00 0.00 0.00 0 .00  
0.00 0.00 0.00  0.00 

0.00 0.00 0 . 0 0  0 .00  
0.00 0.00 0.00 0.00 

0.71 0.00 0.00 0.00 
100.00 0.00 0.00 0.00 

0.00 0.00 0 . 0 0  0 . 0 0  
0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

0.00 0.00 0 . 0 0  0.00 
0.00 0.00 0.00 0.00 

0 . 0 0  0.00 0 . 0 0  , 0.00 
0 . 0 0  0.00 0.00 0 . 0 0  

0 . 0 0  0.00 0.00  0 . 0 0  
0.00 0 . 0 0  0 .00  0 . 0 0  

\ 

SEP - - - - - - - 
1.7 

23/ 8 

0 . 0 0  
0.00 

0.00 
0.00 

1.67 
100.00 

0.00 
0.00 

0.00 
0.00 ' 

0 . 0 0  
0 . 0 0  

0 . 0 0  
' 0 . 0 0  

rn ------- - 

3.6 
21/ 8 

0 . 0 0  
0.00 

0 .00  
0.00 

3.58 
100.00  

0 .00  
0 . 0 0  

0 . 0 0  
0 . 0 0  

0 . 0 0  
0.00  

0 . 0 0  
0 . 0 0  

4.3 5.1 
25/ 8 261 8 

0.00 0:oo 
0 . 0 0  0 . 0 0  

0 . 0 0  0.00 
0.00 0 .00  

4.33 5.07 
100.00 100.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0 . 0 0  0.00 

0 . 0 0  0 .00  
0 . 0 0  0.00 

0 . 0 0  0 . 0 0  
0 . 0 0  0 . 0 0  

\ 

. .  

, 1,105 



SIMPLE STRUCTURE RON 3, CHICAGO DNIDE INTO ZONES: ADD PLENUM DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RVM 1 
DESIGN-DAY SIZIffi OF VAV SYSI'W SHOW ALL REPORTS 
REPOR- PS-G ELDCTRICAL LOAD SCATTER PIQT WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL HOURS AT HOURLY D W D  M D  TIME OF DAY 

HOUR IN42 3 4 5 6 7 8 9 10 11 12 1PM2 3 4 5 6 7 8 9 10 11 12 TOTAL _-- _-_ --- _-- -_- --- --_ --- _-_ -_ -  --- --- --- --- _-_ _ _ _  --- --- --- -_-  -_ -  __ -  --- --- ----- 
40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0  0 0 0 0 0 0 0 2 

37 0 0 0 0 0 0 0 0 2 1 2  2 1 3  6 5 3, 3 0 0 0 0 0 0 28 

* 3 4  0 0 0 0 0 0 0 0 0 2 5 4 2 6 0 9 9 6 0 0 0 0 0 0 51 

31 0 0 0 0 0 0 0 0 4 4 4 5 7 1 3 , 2 3 2 4 1 4 1 3  0 0 0 0 0 0 111 

D 28 0 0 0 0 0 0 0 0 8 1 1 1 4 2 0 1 5 2 6 2 6 2 7 2 8 3 1  0 0 0 0 0 0 206 

E 25 0 0 0 0 0 0 0 2 13 23 33 30 30 22 16 14 22 22 0 0 0 0 0 0 227 

M K  21 0 '0 0 0 0 0 0 2 23 21 11 10 17 12 9 8 11 10 0 0 0 0 0 0 134 

A #  18 0 0 0 0 0 0 0 3 1 9 1 3 3 2 1 7 1 4 1 4 1 4 1 5 1 1  9 0 0 0 0 0 0 161 

N 15 0 0 0 0 0 0 0 8 146 151 136 138 99 110 128 111 62 65 0 0 0 0 0 0 1154 

D 12 0 0 0 0 0 0 0 9 37 26 15 26 67 46 21 38 92 93 0 0 0 0 0 0 470 

9 0 0 0 0 0 0 0 4 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 

6 9 9 1 4 1 0 1 3 1 1 1 5 1 0 4  5 4 5 5 4 3 4 5 4 4260 5 6 8 8 8 523 

3 356 356 351 355 352 354 350 196 108 109 108 108 109 110 109 108 109 109 105 360 359 357 357 357' 5652 

PEAK ELECTRICAL LOAD B R E A W  

SOURCE #w PCT .................... --------- ----- 
SYSTWS LOAD 18.322 46.8 
CIRCULATION PWPS 0.711 1.8 
HEW-RE-CHLR 20.155 51.4 

55=51==11 

TOTAL 39.188 



\ 

AVG 
OPER 

RATIO _---- 
0.178 

0.359 

. .  

0.444 1 7 8 0.457 1504 

0.219 7 8 16 0.222 ,1132 

' .  



0.457 
1 

' 21.0 
1.2 
1.1 

23.3 

0,. 222 
I 

8 . 3  
2.5  
0.9 
11.7 

1,108 



SIMPLE STRUCTURE RUN 3 .  CHICAGO 
DESIGN-DAY SIZING OF VAV SYSTEM 
REPOP3'- BEPS 

DIVIDE IWTO ZONES; ADD PLENUM 
SHOW W ,REPORTS 

DOE-2.1E-001 Thu NOV 4 16:29:40 1993PDL RUN 1 

WEATHER FILE- TRY CHICAGO BUILDINC ENERGY PERFORHAKE S W R Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY TYPE: ELEePRICITY NATURAL-GAS 
UNITS: #BTU 

CATEGORY OF USE 

74.7 0.0 - AqEA LIGtfTS , 

MISC E Q U I W  35.9 0.0 

I 

SPACE HEAT 9.0 191.1 

SPACE CGQL ' 27.9 0.0 

HERT RWaT 5.7 0.0 

PWPS L HISC 5.3 0.0 

VEST FANS 14.3 0.0 

TOTAL 172.8 191.1 

________-_  ---------- 
- 

TOTAL SITE ENERGY 363.93 WTU 72.8 #BTU/.SQFT-YR CROSS-ARER 72.8 KBTU/SQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 709.67 MBTU 141.9 KETUISQPT-YR GROSS-AREA 141.9 KBTU/SQFT-YR NET-AREA 

PERC~NT OF HOURS ANY SYSTW ZONE OUTSIDE OF THROTTLING RANGE = 1.7 
PERCENT OF HOURS ANY PLAMT LQAD NOT SATISFIED I 0.0 

. .  NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATDCORIES. 

. 

' .  



SIMPLE STRUCTURE RUN 3,  CHICAGO D I V I D E  IWO ZONES; ADD P L E W  DOE-2.1E-001 Thu NOV 4 16:29:40 1993PDL RUN 1 
DESIGN-DAY SIZIff i  OF VAV SY.Sl'B4 SHOW ALL REPORTS 
BEFORT- EEPU BUILDIffi ENERGY PERFOiWWCE S W Y  (UTILITY UNITS) WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AREA LIGHTS 

MISC E Q U I M  

SPACE HEAT 

SPACE COOL 

HEAT REJECT 

PUMPS 6 #ISC 

vm FANS 

TOTAL 

ELECTRICITY 
KWH 

21902. 

10527. 

2636. 

8189. 

1661. 

1547. 

4181. - -_-____--  
50644. 

NATURAL-GAS 
TH!SMS 

0. 

0.  

1911. 

0. 

0.  

0. 

0 .  

1911. 

TOTAL ELECTRICITY 50644. KWH 10.129 #wH /SQFT-YR GROSS-AREA 10.129 #wH ISQFT-YR NET-AREA 
TOTAL NATURAL-GAS 1911. THEWS 0.382 THEWS /SQFT-YR CROSS-AREA 0.382 T H E W  /SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTEH ZONE OUTSIDE OF THROTTLIQ W E  I 1.7 
PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY 'Po ALL END-USE CATEGORIES. 

i) 

I D  %IO 



u KXDDHH 

8 5 1  
8 5 2  
8 5 3  
8 5 4  
8 5 5  
8 5 6  
8 5 7  
8 5 8  
8 5 9  
8 510 
8 511 
8 512 
8 513 
8 514 
8 515 
8 516 
8 517 
8 518 
8 519 
8 520 
8 521 
8 522 
8 523 
8 524 

HEW-REC 
-CHLR 
LOAD ' ,  

BTU/HR , 

- - - - (  1) 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

15929. 
56639. 
74613. 
91168. 
96404. 
113157. 
125208. 
128849. 
124249. 
118941. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

HEW-REC 

OPER PT 
LD RATIO 
FRAC .OR 
ElIlLT . ---- (10) 

, -CHLR 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.250 
0.250 
0:318 
0.390 
,0.416 
0.488 
0.540 
0.552 
0.531 
0.511 

' 0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 .000  
0 .000  

HEW-REC 
- C n R  
ADJUSTED 
E I R  . 
BTU/BTD 

----(16) 
0.000 
0.000 , 

0.000 
0.000 
0.000 
0.000 
0.000 
0.081 
0.083 
0.102 

0.130 
0.147 
0.161 

. 0.161 
0.155 
0.153 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0 .000  

0.121 

DAILY S-Y (AUG 5) 
- 

m 0 .  0 .000  0.000 
K% 128849. 0.552 0.161 
s# 945157. 4.246 1.293 
AV 39382. 0.177 0.054 

RONTHLY SlJHWRY (AUG) 
m \ 0 .  0.000 0.000 
w( 128819. 0.552 0.161 ' 

w 945157. 4.246 1.293 
AV 39382. 0.177 0.054 

YEARLY S W R Y  m 0 .  0 .000  0.000 
K% 128849. 0.552 0.161 
s# ' 915157. 4.246 1.293 
AV 39382. 0.177 0.054 

%.%%I 



LABOR PIATERIALS 
DISCOUNT INFIATION INFLATION PROJECP 

RATE RATE RATE LIFE 
(PERCENT) ( PERCEW 1 (PERCENT) (YRS) --------- --------- --------- -_------ 

5.0 0 . 0  0.0 \ 25.0  

Mo BUILDING COMPONENT COSTS SPECIFIED 



U 

ENERGY ENERGY 
COST COST 

YEAR BASELINE THIS RON 

1 
' 2  

3 
4 

6 
, . 7  

8 
9 
10 

' 5  

11 
12 

0 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

TOTALS ( S )  

-------- 
0 .  
0. 
0 .  
0. 
0. 
0 .  

1 0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0.  
0 .  
0 .  -------- 
0. 

-------- 
4369. 
4831. 
4493. 
4551. 
8622. 
4688. . 4756. 
4824. 
4894. 
4966. 
5038. 
5113. 
5188. 
5265. 
5344. 
5424. 
5505. 
5588. 
5673. 
5759. 
5847. 
5936. 
6027. 
6120. 
6215. -------- 

130641. 

ENERGY 
COST 

SAVI ffis ------- 
-4369. 
-4431. 
-4493. 
-4557. 
-4622. 
-4688. 
-4156. 
-4824. 
-4894. 
-4966. 
-5038. 
-5113. 
-5188. 
-5265. 
-5344. 
-5424. 
-5505. 
-5588. 
-5673. 
-5759. 
-5847. 
-5936. 
-6027. 
-6120. 
-6215. -__----- 

-130641. 

OPRNS 
COST 

W E L I M E  -------- 
0. 
0. 
0. 
0. 
0 .* 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0 .  
0. 
0. 
0 .  

. 0. 
0. 
0 .  
0 .  -_-___--  
0. 

P W  _ _ _ _ _  
249. 
238. 
314. 
216. 
205. 
272. 
186. 
412. 
236. 
161. 
212. 
146. 
139. 
828. 
126. 
279. 
159. 
109. 
104. 
531.. 
94. 
124. 
85. 
189. 
108. ----- 

5721. 

BUILDING _--_-__- 
0. 
0. 
0. 

, 0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

I 0. 
0. 
0. 
0. 

0 .  
0. 

. ' 0 .  
0. 
0. 
0. 
0. 

0 .  

-------- 
0 .  

TOTAL ----- 
249. 
238. 
314. 
-216. 
205. 
272. 
186. 
412. 
236. 
161. 
212. 
146. 
139. 
828. 
126. 
279. 
159. 
109. 
104. 
531. 
94. 
124. 
85. 
189. 
108. ----- 
5721. 

SAVINGS ______-  
-249. 
-238. 
-314. 
-216. 
-205. 
-272. - 186. 
-412. 
-236. 
-161. 
-212. 
-146. 
-139. 
-828. 
-126. 
-279. 
-159. 
-109. 
-104. 
-531. 
-94. 
-124. 
-85. 
-189. 
-108. ------- 
-5721. 

OPRNS ___-____  
-4619. 
-4668. 
-4807. 
-4772. 
-4827. 
-4960. 
-4942. 
-5236. 
-5130. 
-5127. 
-5250. 
-5258. 
-5327. 
-6093. 
-5470. 
-5702. 
-5664. 
-5697. 
-5776. 
-6290. 
-5941. 
-6060. 
-6113. 
-6309. 
-6323. 

, 

/ ------_ 
-136362. 

. 

1.113 



SIMPLE STRUCTURE RUN 3, CHICAU) 
DESIGN-DAY SIZING OF VAV SYSTE4 
REPORT- ES-B 

DIVIDE IPYI'O ZONES: ADD PLENUEl 
SHOW ALL REPORTS 

LIFE-CYCLE BUILDING AND PIANT NOM-WERGY COSTS 

. .  

DOE-2.1E-001 Thu NOV 4 16:29:40 1993EDL RUN 1 

. .  



ENERGY SAVINGS _------------- 

ANNUAL 
ENERGY 

SAVINGS 
(rn) ------- 

ANNUAL 
ENERGY 

SAVINGS 
(MBTU) (#rJH) 

-AL 
ENERGY USE 

BASELINE 
(MBTU) (WH) 

363.93 106.63 

709.67 207.93 

-363.93 

-709.67 

-106.63 

-207.93 

0.0 . 
0 . 0  

. f  AT SITE 

AT ,SOURCE 

0.00 0.00 

0.00 0.00 

\ 

PROJECT LIFE 25.0 Y M S  
RATIO OF 

. LIFE CYCLE 
ENERGY SAVINGS 

(AT SITE) 
TO IKREHENTAL 

INVESTMENT 
(PIBTU/S) (MWIS) ...................... 

RATIO OF . 
LIFE-CYCLE 

ENERGY SAVINGS 
(AT SOURCE) 

TO INCRWENTAL 
INVESTMEW 

(PIBTU/$) (W/S) ...................... 

RATIO OF 
SAVINGS TO DISCOW~TED 

($1 (SIR) (YEARS) 

-136362. -4 .65  999.00 

COST IKrnENTAL PAYBACK 
SAVINGS INVESTMENT PERIOD 

_ _ _ _ _ _ _  --__------- ---------- 

' BASELINE 
1NVESmm REPLACWENT 

THIS RUN COSTS 
( $ 1  

-0 .31  -0 .09  -0.61 -0 .18'  
29298. 0.  

0 .0  0.0 i 

0 
I o  If5 



ENERGY COST/GROSS BLff i  AREA: 0 . 8 1  
ENERGY COST/NET BLOC AREA: 0 . 8 7  



USE-IIN-QUAL: 

JAN 3918 

FEB 3334 

HAR 3378 

APR 3417 

MAY 3857 

JlJN 4934 

JVL 6990 

AUG 6351 

NO 

BILLING METERED 
ENERGY D W D  

#wH ## 

3918 16.2 

3334 16.1 

3378 15.8 

3417 22.2 

3857 . 28.4 

4934 33.8 

6990 39.2 

6351 36.0 

4196 30.7 

3519 19.8 

3099 21.1 

50644 39.2 

BILLING ENERGY D W D  ENERGY FIXED #INIMVH V I k U A L  TOTAL 
DMAND 

#w -------- 
16.2 

16:1 

15.8 

22.2 

' 28.4 

33.8 

39.2 

36.0 

30.7 

19.8 

21.1 

15.8 

CHARGE 
(SI ------- 
245 

208 

2 12 

218 

247 

318 

448 

408 

270 

225 

196 

229 ------- ------- 
3223 

CHARGE RATE CHARGE 
( $ 1  ($/UNIT1 ( $ 1  _-_---- ------- ------2 

0 0.0624 245 

0 0.0625 208 

0 0.0629 2 12 

,' 0 0.0637 218 

0 ,0.0641 247 

,O 0.0644 . 318 

0 0.0641 448 

0 0.0642 408 

270 0 0.0643 

0 0.0639 225 

0 0.0631 196 

0 0.0626 229 ' ____-__ -_---__ ------- ------- 
0.0636 3223 

. 



APR 64 64 3.4 3.4 38 0 0 0 0 0 0 0.6000 38 

HAY 9 9 - 0.7 0.7 5 0 0 0 0 0 0 0.6000 5 

m 0 0 0.0 0.0 0 0 . o  0 0 0 0 0.0000 0 

m 0 0 0.0 

AOG 0 0 0.0 

SEP 4 4 1.7 

.om 39 39 3.6 

Now 213 213 4.3 

DEC 415 415 5.1 
======s= ===s==== ======== 

TOTAL 1911 1911 5.6 

0.0 0 

0.0 0 

1.7 3 

3.6 23 

4.3 128 

5 . 1  249 
===I=== 

1146 

0 

0 

0 0.0000 0 

0 0.0000 0 .  

0 0.6000 

0 0.6000 

0 0.6000 128 

23 3 u  



L D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 4 16:29:40 1993LDL RUN 4 

684 

686 
687 

0 688 
689 
690 
691 
692 
693 
694 
695 

Q 696 
697 .a S 

0 685 TITLE LINE-1 OSXHPLE STRUCTURE RUN 38. CHICAGO 
LINE-2 oIKREASED ROOF INSULATION .. 
RUN-PERIOD JAN 1 1974 THRU DEC 31 1974 .. 
MORT ERRORS .. . 
DUGNOSTIC WARNINGS .. 
LOADS-REPORT S W Y  = (LS-C,LS-D) 

BUILDING-LUCATION LATITUDE=42.O LONGITUDb88.0 
VERIFICATION I (LV-B,LV-D) . . 
ALTITUDE.6 10 
TIHE-ZONE=6 AZI#UTH=3O.O .. 

BUILDING DESCRIPTION 
O 698 
699 
700 $ 

S STRUCTURE THE BUILDING IS IDEWICAL M THAT IN RUN 3 ABOVE EXCEPT 
THAT THE ROOF HAS AN ADDITIONAL INCH OF INSULATION. 

701 
702 S SYSTEPlS AND W . S I Z I N G  IS T A W  FROM RESULTS OF RUN 3. 
703 * 
704 

* 705 $ 
706 $ AS A BASELINE. 

* 707 S 0. 708 .$ BASELINE 
709 $ 
710 $ 

712 (I 

713 $ CONSTRUCTION AND GLASS-TYPES 
714 

716 WA-1-2 =LAYERS ~t4ATr(WDOl,P#O3,1NOZ.GPOl), a .  717 W W - 1  =CONSTRUCTION LAYERS=WA-1-2 .. 

S ECONOMICS SPECIFICATIONS ARE THE SAME AS RUN3, BUT INCLUDE THE COSTS 
OF THE MPROVPIEWTS ADDED FOR THE RUN AND THE RESULTS OF RUN 3 

BASELINE ECONOMICS DATA ARE TAKEN FROM 
SIMPLE STRUCTURE RUN 3 REPORTS ES-A AND ES-C. 

0 711 0 $ IMPROVEMEW 5000 SQFT OF INSULATION AT 1.10 DOLtARSISQm 

.a 715 ROO-1 =LAYERS =t4AT=(RGOl.BROl.IN46,WDOl) I-F-R .76 - e  

718 ROOF-1 =CONSTRUCT ION LAYERS=ROO-l .. 
719 (I CLNG-1 =CONSl'RUCTION U = 0.27 .. 
720 -a SB-U =CONSTRUCTION U = 1.5 .. 

* 721 FLOOR-1 =CONSTRUCT ION U = 0.05 .. 
722 
723 .a W-1 =GLBSS-TYPE GLASS-TYPE-CODE = 3 PANES = 2 .. 
724 DOORS =GLASS-TY PE GLASS-TYPE-CODE = 5 .. 
725 
726 S OCCUPAWY SCHEDULE 
727 

730 (12.14) (0 .8 .0 .4 .0 .8 )  

728 0'2-1 =DAY-SCHEDULE (1.8) ( 0 . 0 )  
729 (9.111 (1.0) 

731 (15.181 (1.0) 
732 (19.21) (0.5.0.1.0.1) 

* 733 (22.24) (0 .0 )  .. 
0 734 
0 735 Q oc-2 =DAY -SCH EDULE (1.24) (0 .0)  .. 
736 

738 
737 * OC-WEEK IWEEK-SCHEDULE (WD) 0'2-1 (m) 0'2-2 - -  

1,119 



* 739 * OCCUPY-1 
* 740 * 
* 741 * 
* 742 * 
* 743 * LT-1 
Q 744 Q 

* 745 * 
* 746 * 

Q 748 * 
* 749 LT-2 
C. 750 * 

* 747,Q 

751 * LT-WEEK 
* 752 
* 753 * LIGHTS-] 
* 754 * 
755 * 

* 756 * 
* 757 Q EQ-1 
* 758 * 
* 759 0 

760 * 
761 * 

* 762 * EQ-2 
* 763 * 
* 764 EQ-WEEK . 
* 765 
* 766 * EQUIP-1 
* 761 * 
768 * 
769 * 
770 * INFIL-SCH 

* 771 
772 * 

* 773 * 
Q 774 Q 

0 775 Q 

* 176 * 
777 0 

Q 778 0 

* 779 * 
* 780 ,* 

* 782 * 

Q 784 0 

* 785 Q 

* 786 * 
* 787 * 
* 788 * 
* 789 Q 

* 790 * 
* 791 * 
* 792 
* 793 * 
794 

* 795 
* 796 
* 797 * 

* 799 * 
* 800 * 
* 801 O WALL-1PF 

. * 781 

783 * OFFICE 

798 * P L m - 1  

=SCHEDULE THRU DEC 31 CC-WEEK .. 
S LIGHTING SCHEDULE 

=DAY -SCHEDULE (1.8) (0.05) 
(9.14) (0 .9 ,0 .95 ,1 .0 .0 .95 .0 .8 ,0 .91  , 
(15.18) (1.0) 
(19.21) (0.6.0.2.0.2) 
(22.24) (0.05) .. 

=DAY -SCHEDULE (1.241 (0.05) .. 
=WEEK-SCHEDULE (#ON,FRI) LT-1 (WEH) LT-2 .. 
=SCHEDULE THRU DEC 31 LT-WEEK .. 

S OFFICE EQUIWENT SCHEDULE 

=DAY -SCHEDULE (1 ,8)  (0.02) 
19.14) (0.4,0.9,0.9,0.9,0.9,0.9) 
(15.20) (0.8,0.7,0.5.0.5,0.3,0.31 
(21,241 (0.02) .. 

=DAY -SCHEDULE (1.24) (0.2) .. 
=WEEK-SCHEDULE (#ON.~FRIl EQ-1 (WEHI EQ-2 .. 
=SCHEDULE THRU DEC 31 EQ-WEEK ., 

S INFILTRATION SCHEDULE 

=SCHEDULE THRU WR 31 (ALL) (1.24) (1) 
THRUOCT 31 (ALL) (1.24) (01 
THRU DEC 31 (AI&) (1.24) (1) .. 

$ SET DEFAULT VALVES 

SET-DEFAULT FOR SPACE FIBOR-WEIGHT-70 .. 
SET-DEFAULT FOR EXTERIOR-WALL CONSTRUCTION=WALL-l .. 
SET-DEFAULT FOR WINDOW HEIGHTz4.0 GLASS-TYPE-W-1 Y=3 .. 

S GENERAL SPACE DEFINITION 

=SPACE-CONDITIONS PEOPLE-SCHEDULE 
NUMBER-OF-PEOPLE 
PEOPLE-HEAT-GAIN 
LIGHTING-SCHEDULE 
LIGHTING-TYPE 
LIGHT-TO-SPACE 
LIGHTING-W/SQFT 
EQUIP-SCHEDULE 
EQUI pwENT-W/SQPP 
INF-METHOD 
AIR-CHAtX;ES/HR 

, INF-SCHEDULE 

=OCCUPY-1 
=50 
=400 
:LIGHTS- 1 
=REC-FLUOR-RV 
=.EO 
4.5 
=EQUIP-1 
=I 
=AIR-CH4NGE 
s0.25 
-1NFIL-SCH .. 

S SPECIFIC SPACE DETAILS 

=SPACE ZOWE-TY P E = P L m  B R E k  50 00 
VOLUME=lOOOO 2=8 FLOOR-WEIGHT=5 .. 

=EXTERIOR-WALL HEIGHT = 2 WIDTH = 100 

di 

i) 



* 802 * 
i * 803 ' 

* 805 * 
* 806 * 
Q 807 * WALL-1PB 
Q 808 * 
* 809 * 
0 810 * WALL-1PL 
* 811 
* 812 * 

* 814 * 
Q 815 * 
816 * 

, * 817 * 

' * 804 WALL-1PR 

813 * TOP-1 

* 818 * SPACE1-1 
* 819 * 
* 820 
* 821 * 
0 822 * 
* 823 * 
* 824 * 
* 825 * 
* 826,' 

' * 827 * 
* 828 * 
* 829 * 
* 830 * 
* 831 * 
* 832 
* 833 * 
* a34 * 
* 835 
* 836" 
* 837 * 
* 838 * 
* 839 * 

FRONT-1 

WF- 1 
DF- 1 

c1-1 

F1-1 

SB12 

SB14, 
SB15 

* 840 * 
* 841 * SPACE2-1 
842 

* a43 * 

845 * RIGHT-1 
* 846 * 
* 847 e 
* 848 WR- 1 
* 849 0 
* 850 * c2-1 
* 851 
* 852 
* 853 O F2-1 
* 854 * ' 
* 855 SB23 
* 856 e 
857 * 

* 858 * SB25 
* 859 Q 

* 860 * 
* 861 SPACE3-1 
* 862 * 
* 863 * 
* 864 * 

IMTERIOR-WALL 

=MTERIOR-WALL 

=MTERIOR-WALL 

=ROOF 

=SPACE 

=MTERIOR-WALL 

=WINDOW 
=WINDOW 

=INTERIOR-WALL 

=UNDERGROUND-FLOOR 

=INTERIOR-WALL 

=INTERIOR-WALL 
= INTERIOR-WALL 

=SPACE 

=MTERIOR-WALL 

=WINDOW 

=INTERIOR-WALL 

=UNDERGROUND-FLOR 

=INTERIOR- WALL 

= INTERIOR-WALL 

=SPACE 

, 

AZI#VTH = 180 .. 
HEIGHT = 2 WIDTH = 50 
AZIMUTH = 90 X = 100 .. 
HEIGHT = 2 WIDTH = 100 
X = 100 Y = 50 AZIMUTH = 0 .. 
HEIGHT = 2 WIDTH = 50 
AZI#UTH = 270 Y I 50 .. 
HEIGHT=SO WIDTH=100 
X.0 Y.0 2=2 AZIMUTH 180 
TILT=O GND-REFLDCTANCE-0 
CONSTRUCTION = ROOF-1 . . 
SPACE-CONDITIONS = OFFICE 
AREA = 1056 VOLWE I 8448 
NUMBER-OF-PEOPLE = 11 .-  
HEIGHT r.8 
X=O Y.0 2.0 AZIMJTH = 180 .. 
WIDTH = 45 X = 10 .. 
WIDTH = 8 HEIGHT = 8 
X = 70 Y = 0 CUSS-TYPE=DOORS 
OVERHANG-A 1 OVERHANG-8 e 5  

OVERHANG-W 10 OVERHANC-D 4 

AREA = 1056 NMT-TO PLENUM-1 
CONSTRUCTION = CLNG-1 .. 

WIDTH = 100 

AREA = 1056 CONSI'RUCTION = FLOOR-1 .. 
AREA=135.76 NEXT-TO SPACEZ-1 
CONSTRUCTION = SB-U .. 
LIKE SB12 NEXT-TO SPACE4-1 .. 
AREA 608 NMT-TO SPACES-1 
CONSTRUCTION = SB-U .. 
SPACE-CONDITIONS = OFFICE 
AREA e 456 VOLUME = 3648 
NUMBER-OF-PEOPLE 5 5 e'. 

HEIGHT 8 WIDTH = 50 ' 
X-100 Y=O ' 2.0 AZIMUTH 90 

WIDTH = 25 ZX = 12.5 .. 
AREA = 456 NEXT-TO PLENUM-1 
CONSTRUCTION = CLNG-1 . . 
AREA = 456 CONSTRUCTION = CLNG-1 .. 
AREA = 135.76 NEXT-TO SPACE3-1 
CONSTRUCTION = SB-U .. 
MER = 208 NEXT-TO SPACES-1 
CONSTRUCTION I SB-U .. 
SPACE-CONDITIONS OFFICE 
ARER = 1056 VOLUME = 8448 
NII#BER-OF-PEOPLE = 11 . . 

P 



865 .a BACK-1 =mERIOR-WALL 
866 O .  

867 * 
* 868 * W B - 1  ' = W I N D O W  

869 DB-1 = W I N D O W  
* 870 
* 871 
* 872 C3-1 =INTERIOR-WALL 
* 873 * 
0 874 

875 F3-1 =UNDERGROUWD-FLOOR 
876 .a 

* 877 
* 878 SB34 = INTERIOR-WALL 
0 879 
* 880 

881 .a SB35 = INTERIOR-WALL 
* 882 

883 
884 * SPACE4-1 =SPACE 
885 
886 * 
887 * 

* 888 LEFT-1 =MTERIOR-WALL 
889 

* 890 

* 892 
* 893 C4-1 = INTERIOR-WALL 
* 894 * 

895 
896 * F4-1 =UNDERGROUND-FUZOR 

* 897 
898 
899 SB45 -1WTERIOR-WALL 

0 900 0 

901 * 
902 SPACES-1 =SPACE 
903 
904 
905 
906 C5-1 = IWTERIOR-WALL 

. * 907 
908 * 
909 * F5-1 =UNDERGROUND-FLOOR 
910 
911 END .. 

* 912 COMPUTE LOADS .. 
913 * INPUT SYSTEYS .. 

891 WL-1 = W I N D O W  

HEIGHT = 8 W I D T H  = 100 
X.100 Y=50 Z=O AZIMUTH = 0 

W I D T H  i: 45 X = 10 .. 
W I D T H  E 7 HEIGHT = 7 
X = 70 Y = 0 GLASS-TYPEDOORS 

MEA 1056 NEXT-TO PLENUM-1 
CONSTRUCTION = CLNG-1 . . 
ARm = 1056 
CONSTRUCTION = FLOOR-1 .. 
MEA = 135.8 NEXT-TO SPACEI-1 
CONSTRUCTION = SB-U .. 
MEA =' 608 NEXT-TO SPACES-1 
CONSTRUCTION = SB-U .. 
SPACE-CONDITIONS = OFFICE 
MEA = 456 VOLUME = 3648 
WER-OF-PEOPLE = 5 .. 
HEIGHT = 8 WICTH = 50 
X-0 Y.50 Z=O AZIMUTH I 270 .. 
WIDTH = 25 X = 12.5 .. 
AREA = 456 NEXT-TO PLENUE1-1 
CONSTRUCTION = CLNG-1 .. 
AREA = 456 
CONSTRUCTION = FLOOR-1 .. 
AREA = 208 NEXT-TO SPACES-1 
CONSTRUCTION = SB-U' . . 
SPACE-CONDITIONS = OFFICE 
AREA = 1976 VOLUME t 15808 
WER-OF-PEOPLE = 20 .. 
AREA = 1976 NEXT-TO P L k - 1  
CONSTRUCTION = CLNG-1 . . 
AREA = 1976 CONSTRUCTION = FLOOR-1 .. 

i) 

i j  

10122 



* 914 * , 

* 915 * 
* 916 * 
* 917 * 
* 918 * . a  

* 919,~" FAN-1 
920 FAN-2 

S D L  P R O C E S S O R  ' I N P U T  D A T A  

Thu Nov 4 16:29:40 1993SDL RUN 2 

SYSTWS-REPORT . S W Y =  (SS-A,SS-J) 

S SYSTWS SCHEDULES 

* 921 * FAN-SCHED 
* 922 * 
* 923 * HEAT-1 
* 924 HEAT-2 
* 925 * HEAT-WEEK 
* 926 * HEAT-SCHED 
* 927 * COOLOFF 
* 928 * HEATOFF' 
* 929 * 
* 930 * COOL-1 
* 931 * COOL-2 
* 932 * COOL-WEEK 
* 933 * COOL-SCHED 
* 934 * 
* 935 * R1 
* 936 * 

* 938 * 
* 939 * 
940 * 

* 941 
* 942 * ZAIR 
* 943 * 
* 944 * COWROL 
945 * 

* 946 * 
947 * 

* 948 * 
* 949 
950 * 

* 951 * 
* 952 * SPACE1-1 
* 953 * 
* 954 
* 955 * SPACE2-1 
* 956 * SPACE3-1 
* 957 SPACE4-1 
* 958 * SPACES-1 
* 959 * 
960 * PLENUW-1 

* 961 * 
* 962 * 
* 963 * S-CONT 
* 964 * 
* 965 * 
* 966 * 
* 967 * 
* 968 

937 * SAT-RESET 

=DAY-SCHEDULE (1.6) ( 0 )  (7,,8) (-999) (9.18) (1).(19.24) ( 0 )  .. 
=DAY-SCHEDULE (1.24) (01 .. 

THRU DEC 31 (WD) FAN-1 (WM) FAN-2 .. =SCHEDULE 

=DAY-SCHEDULE 
=DAY-SCHEDULE ' 
=WEEK-SCHEDULE 
=SCHEDULE 
=SCHEDULE 
=SCHEDULE 

=DAY-SCHEDULE 
=DAY-SCHEDULE 
=WEEK-SCHEDULE 
=SCHEDULE 

=DAY-RESET-SCH 

=RESET-SCHEDULE 

(1,8) (551  (9.18) (70) (19.241 (551 .. 
(1.241 ( 5 5 )  .. 
(kiON,FRI) HEAT-1 (WM) HEAT-2 .. 
THRU DEC 31 HEAT-WEEK .. 
THRU DEC 31 (ALL1 (1,24) (601 .. 
THRU DEC 31 (ALL) (1.24) (60) .. 
(1.8) (99) (9.18) (78) (19,241 (99) .. 
(1.24) (99) .. 
(C1ON.FRI) COOL-1 ( W M )  COOL-2 .. ! 

THRU DEC 31 COOL-WEEK .. 
SVPPLY-H1=60 SUPPLY-LO=52 
OUTSIDE-LO=30 OIJTSIDE-H1=75 .. 
THRU DEC 31 (ALL) R1 .. 

$ SYSTM DESCRIFTION 

=ZONE-AIR OA-CF#/PER=ZO . . 
=ZONE-COWROL DESIGN-HEAT-T.70 DESIGN-COOL-T.76 

HEAT-TMP-SCH= HERT-SCHED 
COOL-TEPIP-SCH= COOL-SCHED 
THERMOSTAT-TYPE=REVERSE-AlTION .. 

S FOLLOWING AIR FLOWS ARE FROM RUN 3 SV-A REPORT. 
S DIVIDED BY ALTITUDE MULTIPLIER , 

=ZONE ZONE-AIR=ZAIR SIZING-OFTION=ADJUST-LOADS 
ZONE-CORTROL=CONTROL ASSIGNED-CF#=2133 .. 

=ZONE LIKE SPACE1-1 ASSIGNED-CFIk957 .. 
=ZONE LIKE SPACE1-1 ASSIGNED-CFM=lSO9 .. 
=ZONE LIKE SPACE1-1 ASSIGNED-CFk953 .. 
=ZONE 'LIKE SPACE1-1 ASSICNED-CF#=1814 .. 
=ZONE ZONE-TYPE=PLR?W SIZING-OFTION=ADJUST-LQADS 

DESIGN-HEAT-T= 50 DES IGN-COOL-T=95 .' . 
rSYSTW-COWROL COOLING-SCHEDULE= COOLOFF 

HEATIMC-SCHEDULE= HEATOFF 
HEAT-SET-T=65 
COOL-CORTROL=RESET 
COOL-RESET-SCH=SAT-RESET 
#IN-SUPPLY-T=CO .. 

i 

'1.123 
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* 969 
* 970 S-FAN =SYSTPI-FANS FAN-SCHEDULE=FAN-SCHED FAN-COWROLSPEED 
* 971 * SUPPLY-STATIC=5.5 SUPPLY-EFF=.55 
972 * NIGHT-CYCLE-CTRL=CYrE-ON-ANY .. 

* 973 O 

O 974 * S-TEN =SYSTEM-TEWINAL REHEAT-DELTA-Tz58 
* 975 O IIN-CFW-RATIO=O.3 . . 
* 976 * 
* 977 * SYS-1 .SYSTEM SYSTEM-TY PEVAVS 
* 978 * SUPPLY-CFH.7366 
* 979 0 SY!3l'EM-CONTROL= S-CONT 
* 980 * SYSTEM-FANS= S-FAN 
* 981 * SYSTEM-TEPMINMs S-TEW 
* 982 ECONO-LDlIT-T=6 5 
* 983 * RETURN-AIR-PATH=PLENV#-ZOlrJES 

* 985 
* 986 SPACE3-1,SPACE4-1,PLENW-l) . . 
907 

* 988 * END .. 
* 989 * COMPUTE SYSTEHS .. 
* 990 * 
* 991 * INPUT P M  .. 

* 984 * PLrn-waEs=(PLrn-l) 
Z O N E - W S =  (SPACES-1. SPACEl-1, SPACEZ-1 

i) 
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0 
P D L  P R O C E S S O R  I N - P U T  D A T A  

Thu N o v  4 16:29:40 1993PDL RUN 2 

PLANT-REPORT S W Y =  (PS-A, BEPS) . . 
$ EQUIMWP DESCRIPTION 

S HOT-WATER BOILER 

rPLANT-mUIPHEW TYPbHW-BOILER S I Z b . 4 5 7  . 
PLANT-PWETERS HEW-REC-MND-TYPE=AIR . . 

S SIZE FRO# RUN 3 

O 992 " 
O 993 
O 994 " 

995 " 
" 996 
" 997 
* 998 " 

*loo0 O 

*loo1 " 
"1002 " 
O1003 " S AIR-CWLED RECIPROCATING CHILLER 
01004 

"1006 O 

01007 " PLANT-COSTS PROJEC"-LIFE=25 DISCOUNT-RATE5 .. 
O1008 " ENERGY-RESOURCE RESOURCEELECTRICITY .. 
O1009 ' ENERGY-RESOURCE RESOURCENATURAL-GAS ENERGY/UNIT=100000 
'1010 " UNIT-W=THERMS . . 
O l O l l  " END .. 
"1012 COMPUTE PLANT .. 
"1013 " INPW ECONOMICS .. 

999 O SBOILl 

, O1005 CHILl rPLAEIT-mUIPHEST .TYPbHER#-REC-CHLR SIZE:.222 .. S SIZE FRO# RUN 3 

-0. I 

, 

. 

f I25 



E D L  P R O C E S S O R  I . N P U T  D A T A  

Thu Nov 4 16:29:40 1993EDL RUN 2 

O1014 " 
'1015 
'1016 O 

'1017 ' ROOF-INSUL rCO#WNEW-COST UNIT-N.WE="SQR'o NUt4BER-OF-UNITS=5000 
O1018 FIRST-COST=O.EO INSTALL-COSTo0.30 .. 
01019 0 

01020 0 $ BASELINE COSTS (INCLUDES COST OF BASELINE PLAIJT EQUIFNEW) 
01021 0 

01022 ' BASELINE 
O1023 
O1024 $ following is from "FIR9 COST, INCLUDING INSTALLBTION", 
"1025 S in Run 3, Report ES-B 
O1026 
O1027 " FIRST-COST=29298 
'1028 ' 
O1029 ' S following is from total "REPLRCWENTS' 
"1030 $ in Run 3, Report ES-B 
'1031 
'1032 ' REPLACE-COST=O 
O1033 * 
O1034 
'1035 O $ in Run 3, Report ES-A 
O1036 " 

'1038 ' 4824.4894.4966.5038,5113,5188,5265,5344~ 5424, 
O1039 5505,5588,5673,5759,5847.5936.6027.6120.62151 
O1040 " 
"1041 * $ following is from "OPRNS COST -- THIS R U N ,  TGTAL' 
"1042 * $ in Run 3, Report ES-A 
"1043 " 
"1044 O OPERATIONS-COST = (249,238,314,216.205.272. 
'1045 186,412,236.161.212.146,139,828,126,279. 
O1046 * 159.109.104,531.94,124,85,189,108~ 
'1047 * 
'1048 
Ol049 S in Run 3, Report ES-C 
"1050 
'1051 ENERCY-USE-SITE = 363.93 
'1052 
'1053 
'1054 O $ in Run 3, Report ES-C 
'1055 ' 
O1057 
'1058 ' 
'1059 ' ECONOMICS-REPORT SU@L&RY=(BLL-SWURY) VERIFICATION~(ALt-VERIFICATION~ .. 
"1060 ' 
"1061 ELK-TARIFF=Ul'ILITY-RATE RESOURCE=ELECTRICITY 
'1062 " ENERGY-CHG-SCH=ENERGY-SCH 
"1063 ESCALATIOMr7 .. 
'1064 
"1065 ' ENERGY-SCH =SCHEDULE THRU DEC 31 (WD) (1,81(.051 $OFF-Pu\# 
O1066 ' 19.121 (.06) $SHOULDER 

O1068 (18.221 ( .06)  $SHOULDER 

$ COST OF ADDED ROOF INSULATION 

$ following is from "ENERGY COST THIS RUN" 

O1037 ENERGY-COST = (4369, 4Q31,4493,4557,4622,4688,~756. 

S following is from "ANNUAL ENERGY USE THIS RUN, AT SITE" 

$ following is from "ANNUAL ENERGY USE THIS RUN. AT SOURCE" 

O1056 ENERGY-USE-SRC I 709.67 .. 

O1067 (13.17) (.07) s PEAK 



"1069 O (23.24) (.051 
"1070 " 
"1071 " (SAT) (1.8) C.05) 
"1072 (9.17) (.06) 
"1073 " . (18.24) 1.05)  
"1074 
"1075 " (SUN,HOL) (1.24) ( . 0 5 )  . 
O1076 " 
"1077 " GAS-RATE =UTILITY-RATE RESOURCE=NATURAL-GAS 
01078 " ENERGY-CHG = .6 . . 
*lo79 * 
O1080 * END .. 
"1081 " COMPUTE ECONWICS .. 
01082 O STOP .. 

$OFF-PEAK 

$OFF-PEAK 
$SHOULDER 
$OFF-PERK 

. $OFF-PEAK 

I 
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=ER OF SPACES ' 6 EXTERIOR 5 INTERIOR 1 

LIGHTING EQUIP 
S P A C E * m R  SPACE (WATT I (WATT / INFILTRATION AIR CHANGES AREA VOLUME 

SPACE MULTIPLIER TYPE AZIMUTH SgFT ) PDOPLE SgFT ) MZTHOD PER HOUR (SQFT 1 (Cum ) 

P L m - 1  1.0 EXT 0.0 0.00 0.0 0.00 NO-INFILT. 
SPACE1 -1 1.0 EXT 0.0 1.50 11.0 1.00 AIR-CHANGE 
SPACE2 - 1 1.0 EXT 0.0 1.50 5 .0  1.00 AIR-CHANGE 
SPACE3- 1 1.0 EXT 0.0 1.50 11.0 1.00 AIR-CHANGE 
SPACM-1 1.0 EXT 0.0 1.50 5.0 1.00 AIR-CHIWGE 
SPACE5 - 1 1.0 INT 0.0 1.50 20.0 1.00 AIR-CHANGE 

BUILDING TOTALS 52.0 
- -_____ 

0.00 5000.00 
0 .25  1056.00 
0.25 456.00 
0.25 1056.00 
0.25 456.00 
0 . 2 5 .  , 1976.00 --------- 

10000.00 

10000.00 
8448.00 
3648.00 
8448.00 
3648.00 
15808.00 

50000.00 
_---___-_- 



SIMPLE STRUCTURE RUN 3A. CHICAGO INCREASED ROOF INSULATION ME-2.1E-001 Thu NOV 4 16:29:10 1993LDL RUN 4 
DESIGN-DAY SIZING OF VAV SYSTM 
REPORT- LV-D DETAILS OF MTERIOR SURFACES I N  THE PRCATECT WEATHER FILE- TRY CHICAGO 

SHOW W REPORTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUMBER OF EXTERIOR SURFACES 9 RECTANGULAR 9 OTHER 0 
(U-VALUE INCLUDES OUTSIDE A I R  FILM: WINDOW INCLUDES F W ,  I F  DEFINED) 

. SURFACE 
- -  - W I N D O W S - - -  - - - - W A L L - - - -  - W A L L  4 W I N D 0 W S- 

(BTU/HR-SQFT-F) (SQFT) (BTU/HR-SQFT-Fl (SQFTT) (BTU/HR-SQFT-Fl (SQFTI 
SPACE U-VALUE AREA U-VALUE AREA U-VALUE . ARER AZIMUTH 

200.00 0.067 200.00 NORTH WALL- 1 PB P L m -  1 0.000 0.00 0.067 

BBCU-1 SPACE3- 1 

RIGHT- 1 SPACE2-1 

0.565 229.00 0.067 571.00 0.210 400.00' NORTH 

0.467 100.00 0.067 300.00 0.167 400.00 EAST 

WALL-1PR P L m -  1 0.000 0.00 0.067 100.00 0.067 100.00 EAsr 

0.00 1 0.067 200.00 0.067-  200.00 SOUTH WML-lPF P L m -  1 0.000 

FRONT- 1 SPACEl-1 

WALL-1PL PLENUM- 1 

0.587 244.00 0.067 556 .OO 0.226 800.00 SOUTH 

0.000 0.00 0.067 100.00 0.067 100.00 WEST 

' LEFT-1 ' SPACE4-1 0.467 100.00 0.067 300.00 0.167 400.00 WEST 

TOP- 1 PLENUEI- 1 0.000 0.00 0.047 5000.00 0.047 5000.00 ROOF 

F1-1 SPACE1- 1 0.000 0.00 0.050 1056.00 0.050 '  1056.00 UNDERGRND 

F2-1 SPACE2-1 0.000 0.00 0.270 456.00 0.270 456.00 UNDERGRND 

F3-1 SPACE3- 1 0.000 0.00 0.050 1056.00 0.050 1056.00 UNDERGRND . 
. SPACE4-1 0.000 0.00 0.050 456.00 0.050 456.00 UNDERGRND 

SPACES-1 0.000 0.00 0.050 1976.00 0.050 1976.00 UNDERGRND 

1.129 



PlORTH 

EAST 

SOGTH 

#EST 

ROOF 

A L L W  

WBLLS+RGOFS 

UNDERGRND 

BUILDING 

0.565 

0.467 

0.587 

0.467 

0.000 

0.544 

0.544 

0.000 

0.544 

I 

0;067 

0.067 

0.067 

0.067 

0.047 

0.067 

0.053 

0.070 

0.060 

0.181 

0.147 

0.19% 

0.147 

0.047 

0.174 

0.095 

0.070 

0.085 

229.00 

100.00 

244.00 

100.00 

0.00 

673.00 

673.00 

0.00 

673.00 

771.00 

400.00 

756.00 

400.00 

5000.00 

2327.00 

7327.00 

5000.00 

12327 . O O  

1000.00 

500.00 

1000.00 

500.00 

5000.00 

3000.00 

8000.00 

5000.00 

13000.00 

, 

I o  I30 



DRY-BULB T W P  9OF . 32C 
WET-BULB TElP 71F 22C 

7F -14C 
6F -14C 

WALL CONDUCfION 
ROOF CONDUCT ION 
WINDOW GLASS+FRPI COND 
WIND03 GLASS SOLAR 
DOOR CONDUCTION 
IWERNAL SURFACE COND 
UNDERGROUND SURF 'COND ' 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIWENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION c)- TOTAL 

TOTAL WAD 

4.291 1.259 
0.000 0.000 
8.963 2.626 
29.977 8.783 
0.000 0.000 
0.000 0.000 
-1.401 -0.411 
11.607 3.401 
17.920 5.251 
8.872 2.599 
0.000 0.000 
0.000 0.000 

80.234 23.508 

87.009 KBTU/H 

____-___ ------- 

0.000 
0.000 
0.000 

. 0.000 
0.000 
0.000 
0.000 
6.716 
0.000 
0.000 
0.000 
0.000 

6.116 

25.494 

___-_-- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.985 
0.000 
0.000 
0.000- 
0.000 

1.985 
----_- 

W 

-1.004 
0.000 

-21.909 
1.242 
0.000 

. 0.000 
. -11.561 

0.001 
1.026 
0.830 
0 .ooo, 
-9.685 

-41.060 
-------- 

-47.060 KBTU/H 

I .  

-2.052 
0.000 
-6.419 
0.364 
0.000 
0.000 
-3.381 
0.000 
0.301 I 

0.243 
0.000 
-2.838 

-13.788 

-13.788 #w 

-__---_- 

TOTAL WAD I ARE4 ' 17.4OBTUIH.SQFT , 54i882 W /Sga . 9.412BTU/H.SQFT 29.684 W / S m  

. .  
vovovoooovoovoovvvvovoooooooooooovoooooovoooovooooooooooooooovvv 

V 0 

NOTE 1)THE ABOVE IQADS EXCLUDE OWSIDE VENTILATION AIR 

. 2)TIPIES GIVEN IN STANDARD TIHE FOR THE LOCATION 
0 ---- . LOADS ' /  

V IN CONSIDERATION 0 

0 0 

oOooooovovOoOoooovOoovvooovoovooovoooooooovooovoo~ooooovoovooooo 
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- . C O O L I N G - -  - - - - - - -  

COOLING TJHE DRY- W!TT- 
ENERGY O F W  BULB BULB 
(HBTU) DY HR TEXP TEMP 

4.49885 25 16 48.F 42.P 

8.07415 15 16 31.F 26.F 

5.82094 5 17 57.F 46.F 

11.70507 26 I5 78.F 61.F 

14.89968 20 15 77.F 68.F 

18.99737 20 15 90.F 77.F 

24.94236 9 15 94.F 74.F 

22.82894 1 9  17 90.F 71.F 

17.11742 26 16 82.F 61.F 

13.00402 10 16 68.F 53.F 

6.24292 8 15 60.F 49.F 

4.20004 10 15 41.F 35.F --------- 
148.332 

46.997 

48.481 

48.47% 

65.887 

66.853 

74.772 

79 . i 77  

80.234 

76.772 

70.816 

64.713 

' '49.924 ---------- 

- - - - - - _ -  H E A T I N G - - - - - - - -  

wmU# 
HEATING T I ~ E  DRY- WET- HEATING 

ENERGY O F W  BULB BULB LOm 
(HBTU) DY HR TEMP T W P  (#ETU/HR) 

-12.798 7 5 2.F 2.F 

-11.796 4 6 7.F 6.F 

-8.775 24 6 8.F 7.F 

-2.922 8 6 32.F 29.F 

-1.170 9 5 40.F 38.F 

-0.193 17 5 54.F %9.F 

-0.004 5 5 60.F 58.F 

-0.009 5 5 55.F 54.F 

-0.483 23 6 37.F 34.F 

-1.900 21 6 30.F 29.F 

-6.776 15 6 28.F 26.F 

-11.676, 9 6 14.F 13.F - - -__--__ 
-58.501 

-45.880 

-47.060 

-4%. 483 

-23.186 

-13.599 

-5.237 

-0.472 

-2.754 

-12.273 

-18.011 

'-30.286 

-38.725 -__--____ 

- - -  E L E C -  - - 
ELEC- PIAXMW 

TRICAL ELEC 
ENERGY LOAD 
(mi) (W) 

3027. 12.000 

2654. 12.000 

2936. 12.000 

2994. 12.000 

3027. 12.000 

2812. 12.000 

3027. 12.000 

3027. 12.000 

2812. 12.000 

3027. 12.000 

2720. 12.000 

2936. 12.000 -------- --__--_ 
34996. 

12.000 80.234 

1.132 
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SVPPLY 
FAN 

'(CW ) 

7513. 

ZONE 
NAME 

SPACES - I 
SPACE1 - 1 

ELEC DELTA-T 
(#w) (F) 

8.646 3.6 

SUPPLY 
FLOW 

(Crn 1 

1850.. 

2176. 

RETURN 
FAN 

( C W  1 

0. 

EXHAUST 
FL.a.3 

(CR1 1 

0. 

0. 

OVTSIDE COOLIffi 
ELK DELTA-T AIR CAPACITY 
(ma (F) RATIO (KBTU/HR) 

0.000 0.0 0.141 216.189 

HINIMUH OVTSIDE COOLIffi 
FAN Fu)W AIR FL.a.3 CAPACITY 

(#w) ' RATIO ( C W  (PBTU/HR) 
I 

0.000 0.300 408. 0.00 

0.000 0.300 224. 0.00 

HERTIMG COOLING HEATING 
SENSIBLE CAPACITY EIR EIR 

(SHR) (#BTU/HRl (BTU/BTU) (BTU/BTU) 

0.804 -1.917 , 0.00 0.37 

EXTRACTION HEATING ADDITION 
SENSIBLE RATE CAPACITY RATE 

(SHR) (KBTU/HR) (KBTU/HR) (#BTU/HR) MULTIPLIER 

0.00 31.97 -115.90 (-95.92 1.0 

0.00 37.60 -136.28 -112.79 1.0. 

SPACE!-1 976. 0. 0.000 0.300 102. 0.00 , 0.00 16.87 -61.15 -50.60 1.0 

SPACE3 - 1 1539. 0. 0.000 0.300 224. 0.00 0.00 26.60 -96.41 -79.79 1.0 

SPACE4-1 972. 0. 0.000 0.300 102. 0.00 0.00 16.80 -60.89 -50.39 1.0 

PLENUM-1 0. 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 

, I  

1.133 
L 



MHTH 

JAN 

FEB 

mri 
APR 

WY 

m 

m 

AUG 

SEP 

m 
NOV 

DEC 

TOTAL 

Eiax 

- _ - - - - - -  C O O L I N G - - -  

COOLING TIHE DRY- WET- 
ENERGY O F N  BULB BULB 
(EIBTU) DY HR TWP T W P  

0.00000 

0.00000 

0.00000 

1.64851 29 18 69.F. 65.F 

4.78337 21 14 85.F 75.F 

13.31118 20 17 90.F 78.F 

25.36230 15 8 72.F 70.F 

21.61059 26 15 90.F 75.F 

9.14995 11 15 87.F 72.F 

2.83521 4 17 78.f 61.F 

0.37585 1 16 72.F 59.F 

0.00000 --------- 
79.077 

. - - - - -  

WiXm 
COOLING 

LOAD 
(KBTU/HR) 

0.000 

0.000 

0.000 

% 52.931 

108.533 

144.459 

208.830 

152.463 

120.025 

52.819 

49.879 

0.000 -----__--- 

208.830 

HEATING TIME DRY- WET- 
ENERGY OFEiax BULB BULB 
(EIBTU) DY HR TWP T W P ,  

-24.696 7. 8 -l.F -l.F 

-19.176 4 8 7 . F  6.F 

-11.439 25 8 14.8 12.F 

-2.702 1 8 43.F 39.F 

-0.073 9 9 43.F 39.F 

0.000 

0.000 

0.000 

-0.007 23 9 39.F .36.F 

-0.704 21 8 30.f 29.f 

-9.119 18 8 34.F 34.F 

-18.609 9 8 13.F 12.F 

-86.524 

- - - - -  

Nm 
HEATING 

LOAD 
(KBTU/HR) 

-393.441 

-395.605 

-357.888 

-190 .842 

-22.369 

0.000 

0.000 

0.000 

-6.566 

-157.061 

-244.497 

-353.233 - -____-__  

-395.605 

- - -  E L E C - - -  

3292. 12.886 

2871. 12.862 

3147. 12.862 

3194. 12.862 

3261. 13.490 

3192. 14.251 

3779. 18.752 

3616. 16.577 

3133. 14.966 

3223. 12.862 

2904. 12.862 

3161. 12.862 . -------- -----_- 
38773. 

19.752 

ii 

c) 

I. I34 



SIMPLE STRUCTURE RUN 38, CHICAGO INCREASED ROOF INSUSATION WE-2.1E-001 Thu Nov 4 16:29:40 1993SDL RUN 2 
DESIGN-DAY SIZING OF VAV SYSTEM 
REPORT- SS-J SYSTW PERK HEATING AND COOLING DAYS FOR SYST-1 WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SHOW ALL REPORS 

- - - -  - C O O L I N G - - - - -  - - -  H E A T I N G - - ;  D A Y  C O O L I R G  P E A K  

JUL 15 FEB 4' J u L 8  

HOURLY HOURLY HOURLY 
HEATING DRY- WET- COOLING SENSIBLE DRY- W E T -  

HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
RATIO TEMP TEMP 

COOLING SENSIBLE' DRY- WET- 
LOAD 

HOUR ( #BTU ) RATIO TPlP T W P  (XBTU) TWP TWP ( #BTU 1 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

' 16 
17 
18 
19 
20 
21 0.1: 

,sm 
HAx 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 ' 

208.830 O 

199.172 e 
177.857 
173.407 
169.101 
154.657 
161.425 
158 .,620 
152.590 
144.039 
142.142 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 _ _ - _ _ _ _ _  

208.830 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.881 
0.861 
0.873 
0.883 
0.880 
0.893 
0.865 
0.887 
0.893 
0.885 
.0.873 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 . 
0.000 

77.P 72.F 
77.F 72.F 
76.F 71.F 
75.F 71.F 
73.F 70.F 
72.F 70.F 
72.F 70.F 
75.F 70.F 
76.F 69.F 
78.F 69.F 
80.F 70.F 
81.F 70.F 
82.F 71.F 
83.F 70.F 
81.F 69.F 
80.F 69.F 
79.F 69.F 
77.F 67.F 
76.F 67.F 
74.F 66.F 
71.F 65.F ' 
69.F 64.F 
67.F 63.F 
67.F 63.F 

0.000 
-100.562 

0.000 
-108.452 

0.000 
-119.407 

0.000 
-395.605 
-246.265 
-194.114 
-163.056 
-139.862 
-118.089 
-103.090 
-90.578 
-85.341 
-80.663 
-78.142 
0.000 
0.000 
0.000 
0.000 
0.000 

.'o.ooo __ -___- -  
-395.605 

ll.F 9.F 0.000 
ll.F 9.F 0.000 
10.F 9.F 0.000 
9.F 8.F 0.000 
8.F 7.F 0.000 
7.F 6.F 0.000 
6.F 5.F 191.575 * 
7.F 6.F 196.065 * 
7.F 6.F 188.506 
10.F 9.F 193.424 
14.F 13.F 186.416 
18.F 17.F 169.024 
23.F 21.F 173.001 
24.F 22.F 174.959 
24.F 21.F 177.597 
23.F 22.F 166.044 
22.F 21.F 162.546 
21.F 20.F 0.000 
20.F 19.F 0.000 
19.F 17.F 0.000 
20.F 18.F 0.000 
21.F 19.F 0.000 
22.F 20.F 0.000 
22.F 20.F ' 0.000 

1979.156 
__-- -_- - -  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.928 
0.870 
0.861 
0.842 
0.861 
0.893 
0.886 
0.887 
0.866 
0.891 
0.889 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0.000 
0.000 

76.F 68.F 
76.F 68.F 
75.F 68.F 
74.F 68.F 
73.F 67.F 
72.F 67.F 
72.F 67.F 
77.F 70.F \ 

83.F 72.F 
86.F 74.F 
89.F 74.F 

91.F 73.F 
92.F 73.F 
92.F 74.F 
93.F 73.F 
93.F 73.F 
92.F 73.F 
90.1 72.F 
83.F 70.F 
82.F 68.F 
82.F 70.F 
82.F 70.F 
80.F~ 69.F 

90.F 73.F I <  

SYSTEM-TYPE VAVS SQFTlTON 287.3 
COOLING PEAK 41.77 (BTUIHR- SQFT) HEATING PERK -79.12 (BTU/HR- SQFl') 
SUPPLY -AIR PEA# FLotJ 1.50 (CFWSQFT) #IN-OA/ PERSON 20.40 ICFM 1 
OA FRAC AT CLG PEAK 0.156 OA FRAC AT HTG PEA# 0.211 

e ASTERISKS INDICATE HOURS LoqDS NOT #W 

I 

.I 0 135 



Hw-BOILER 

HEW-REC-CHLR 

0.457 1 1 

0.222 1 1 

I. I36 



U . 
2 

TOTAL 
HEAT 
mm 

KOPITH (#BTU) ____-  ------- 
JAN 25.1 

FEB 19.8 

MAR 12.1 

APR 3.0 

3 

TOTAL 
COOLIMG 

WAD 
(NETU) - - - - - - - 

0 . 0 '  

0.0 

0.0 

1.9 

1.0 

3.4 

3.5 

' 3.6 

5 

0.0 

0 . 0  

0.0 

0 .0  

S I T E  E N E R G Y  

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0  

0.0 

0.0 

0.0 

0.0 

0.0' 

0 . 3  

9 

FUEL 
INPUT 

HEATING 
(#BTU) ------- 

39.8 

30.9 

19.1 

6.8 

10 

0.7 

0.5 ' 

0.4 

, 0.1 

11 

FUEL 
INPUT 
ELECT 
(MBTUl ------- 

0.0 

0.0 

0.0 

0.0 

12 

TOTAL 
FUEL 

INPUT 
(#BTUl ------- 

39.8 

30.9 

19.1 

4.8 

0 

t SOURCE 

13  

TOTAL 
' SITE 

ENERGY 
(mu) 

t 

------- 0 
t 

53.4 

12.5 

31.1 

17.2 

0 

t 

t 

t 

14 

TOTAL 
SOURCE 
ENERGY 
(MBTU) _------ 

80.5 

65.1 

55.2 

, ' 41.8 

2 
HAY 0.1 5.3 4.0 0.0 0.0 0.0 0.7 0.2 0.0 0.0 0.2 13.8 * 41.1 

JUN 0.0 14.2 5 .O 0.0 1 0 . 0  0.0 1.8 0.0 0.0 0.0 0.0 17.0 51.1 

m 0.0 26.1 6.8 0.0 0.0 0.0 3.0 0.0 0.0 0 .0  0.0 23.1 * 69.2 

A w ;  0.0 22.6 6.3 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 21.4 * 64.3 

t 

t I 

0 

?3EP 0.0 9.8 4.4  0.0 . 0.0 0.0 1.3 0.0 0.0 . 0.0 0.0 

m 0.8 3.2 3.8 , 0.0 0.0 0.0 0.5 1 .3  0.0 ' 0.0 1.3 

J 

1.137 



SIMPLE STRUCTURE RW 3A. CHICAW INCREASED ROOF INSULATION DOE-2.1E-001 Thu Nov 4 16:29:40 1993PDL RUN 2 
DESIGN-DAY SIZING OF VAV SYSTEW 
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO 

SHOW ALL REPORTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HW-BOILER 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

HEW-RE-CHLB 

LOAD SATISFIED 
ToTaL LOAD ow e m  

ELECTRICITY 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

HBTU SUPPLIED 

83.8 
83.8 

L) 

100.0 

\ 

1,138 



TYPE OF LOAD 

HEATING LOADS 
COOLING LOADS 
ELECTRICAL WADS 

S W R Y  OF LoI\DS ClEP 
/ 

TOTAL WAD 
WAD SATISFIED 

( #BTU 1 (HBTU) ____--___-  ---------- 
90.1 90.1 
83.8 83.8 
176.2 176.2 

TOTAL 
0VERu)AD 
(MBTU) ___------- 

0.000 
0 . 0 0 0  
0.000 

HOURS 
OVERLOADED 

0 
0 
0 

, 

1.139 



ENERGY TYPE: ELECTRICITY NATURAL-CAS 
UNITS: MBTU 

CATEGORY OF USE ---_-_--------_ 
AREA LIGHTS 74.7 0.0 

HISC EQUIPST 44.1 0.0 

SPACE HEAT 6.9 141.6 

SPACE COOL 26.6 0.0 

HEBT REJECT 5.9 0.0 

PUMPS & HISC . 4.6  0.0 

TOTAL 176.2 141.6 

TOTAL SITE ENERGY 317.85 MBTU 63.6 KBTU/SQFT-YR GROSS-AREA 63.6 KBTU/SQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 670.40 HBTU 134.1 KBTU/SQFT-YR GROSS-AREA 134.1 #BTU/SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTEM ZONE OWSIDE OF THROTTLING RANGE = 1 . 4  
PERCENT OF HOURS ANY PLAWT LOAD NOT SATISFIED , = 0 .0  

NOTE: ENERGY IS APPORTIONED HOURLY TO W END-USE CATEGORIES. 



\’ 

. .  

Con NAME --------- 
ROOF - INSUL 

’ ,  

‘5000.0 SQFT 999.0 0.00 0.00 999.00 0.00 999.00 0.80 ’ 0.30 

0 

i 



1 4369. 
2 4431. 
3 4493. 
4 4557. 
5 4622. 

' 6 4688. 
1 4756. 
8 4824. 
9 4894. 
10 4966. 
I1 5038. 
12 5113. 
13 5188: 
14 5265. 
15 5344. 
16 5424. 
17 5505. 
18 5588. 
19 5673. 
20 5759. 
21 5847. 
22 5936. 
23 6027. 
24 6120. 
25 6215. -------_ - 

4111. 
4173. 
4236. 
4301. 
4366. 
4433. 
4502. 
4511. 
4642. 
4714. 
4788. 
4863. 
4939. 
5017. 
5097. 
5177. 
5260. 
5344. 
5429. 
5517. 
5606. 
5696. 
5789. 
5883. 
5978. _---___ 

TOTALS($) 130642. 124431. 

258. 249. 
258. 238. 
251. 314. 
256. 216. 
256. 205. 
255. 272. 
254. 186. 
253. 412. 
252. 236. 
252. 161. 
250. 212. 
250. 146. 
249. 139. 
248. 828. 
247. 126. 
247. 279. 
245. 159. 
244. 109. 

, . 244. 104. 
242. 531. 
241. . 94. 
240. ' 124. 
238. 85. 
237. 189. 
231. 108. _----_-- ------_- 
6211. 5722. 

249. 0. 
238. 0. 
226. 0. 
215. 0. 
205. 0. 
195. 0. 
186. 0. 
177. 0. 
169. 0. 
161. 0. 
153. 0. 
146. 0. 
139. 0. 
132. 0. 
126. 0. 
120.. 0. 
114., 0. 
109. 0. 
104. 0. 
99. 0. 
94. 0. 
90. 0. 
85. 0. 
81. 0. 
71. 0. ----- _-----_- 

3691.' 0. 

249. 
238. 
226. 
215. 

. 205. 
195. 
186. 
117. 
169. 
161. 
153. 
146. 
139. 
132. 
126. 
120. 
114. 
109. 
104. 
99. 
94. 
90. 
85. 
81. 
77. --_-_ 

3691. 

0. 
0. 
88. 
1. 
0. 

11. 
0. 

235. 
67. 
0. 
59. 
0. 
0. 

696. 
0. 

159. 
45. 
0. 
0. 

432. 
0. 
34. 
0. 

108. 
31. ------- 

2031. 

258. 
259. 
345. 
257. 
256. 
331. 
254. 
488. 
319. 
252. 
309. 
250. 
249. 
944. 
247. 
406. 
290. 
244. 
244. 
675. 
241. 
274. 
238. 
345. 
267.. ------- 
8243. 



INvEsTpiENT 
(FIRST COST 

COST NAME INSTALLATION) REPLRCWWS OPERATIONS TOTAL REPLACYENTSJ 

FIRST COST 
(INCLUDING PLUS 1 



34773. 

AT SITE 363.93 106.63 

AT SOURCE 709.67 207.93 

317.85 93.13 46.08 13.50 

670.40 196.43. 39.27 11.51 

INVESTMENT STATISTICS ____________-_______-  
PROJECT LIFE 25.0 YEARS 

RATIO OF 
SAVINGS TO DISCOUNTED 

COST INCF?EiYENTAL PAYBACK 
SAVINGS INVESTMENT PERIOD 

( S )  (SIR) (YEARS) _------ _--_------- -_ -_______ 
8243. 1.51. 16.18 

OVERALL LIFE-CYCLE COSTS (S) ............................ 

12.7 ' 

5 . 5  

RATIO OF 
LIFE CYCLE 

ENERGY SAVINGS 
(AT SITE) 

TO INCRE4ENTAL 
INVESTMENT 

(MBTUIS) ( r n / S )  -_ - - - - -___-_-_________ 
0.21 0.06 

sAwINGs(S) -5475. 2031. 0. 6211. 

(pef) -18.7 35.5 0.0 4.8 

T O T A L  __------- 
165662. 

162894. --------- 
2760. 

1.7 

1.144 



ELEC-TARIFF ELECTRICITY 1 2 3 4 5  

GAS- PATE W B m - G A S  1 2 3 4 5  

51641. #wH , . 

1416. THEWS 

ENERGY COST/GROSS 
ENERGY COST/Nm 

3261. . 0.0631 YES 

850. ' 0.6000 YES 

BLKG A m :  -0.82 
ELDG AREA: 0.82 

0 



JAN 3972 3972 16.3 16.3 247 0 0 0 0 , o  0 0.0622 247 

FEB 3400 3400 16.2 16.2 212 0 0 0 0 0 0 0.0623 2 12 

HAR 3525 3525 16.2 16.2 220 0 0 0 0 0 0 0.0624 220 

APR 3613 3613 20.1 20.1 228 0 0 0 0 0 0 0.0632 228 

HAY 3993 3993 26.4 26.4 253 0 0 0 0 0 ,  0 0.0635 253 

JUN 4992 4992 30.4 30.4 318 0 0 0 0 0 0 0.0637 318 

JUL 67 57 6757 37.6 37.6 430 0 0 0 0 '  0 0 0.0636 430 

WOG 1 6276 6276 32.8 32.8 400 0 0 0 0 0 0 0.0638 400 

SEP 4396 4396 28.7 28.7 280 0 0 0 0 0 0 0.0637 280 

238 ber 3755 3755 20.2 20.2 238 0 0 0 0 0 b 0.0634 

Now 3274 3274 20.1 20.1 204 0 0 0 0 0 0 0.0624 204 

j 



J M  

FEB 

MAR 

APR 

HAY 

m 

JUL 

Auc 

SEP 

(,j 9 
NOV 

DEC 

5 . 1  

5.1 

4.1 

, 2.8 

0.4 

0.0 

0.0 

0.0 

0.2 

2 .4  

3.4 

4.6 
====I==. 

, 5 .1  

‘ 5 . 1  239 a ‘ 0  0 0 0 

5.1 185 0 0 0 0 0 

4.1  115 0 0 0 0 0 

2.8 29 0 0 0 0 0 

0.4 1 0 0 0 0 0 

0.0 0 0 0 0 0 0 

0.0 0 
: 
‘ 0  0 0 0 o <  

0 .p 0 0 0 0 ‘ 0  0 

850 0 0 0 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.6000 239 

0.6000 185 

0.6000 115 

0.6000 29 

0.6000 1 

0.0000 0 

0.0000 0 

0.0000 0 

0.6000 0 

0.6000 8 

0.6000 92 

0.6000 181 _-__--_ -___--_ ------- ------- 
0.6000 8 50 

i 



m-st0Ii.g O E C ~  Buinding 

Plan and elevation views. Each floor is divided into four perimeter zones and one 
core zone. d 

XBb 791-8894 



DrawBDL axonometric view of top floor and mid-floor (multiplier = 30) as input 
into BDL. The roof and interior surfaces are not shown. 

\ 

2 . 2  



L D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 14:35:12 1993LDL RUN 1 

0 2 " TITLE LINE-1 "31-STORY OFFICE BLW;, CHICAGO - LOADl* 
0 3 "  LINE-2 *STD MHRAE WEIGHTIffi FACTORS " .. 
0 4 "  
0 5 "  ABORT ERRORS .. 
0 6 *  DIAGRCISTIC WARNINGS .. 
0 7 9  
* 8 "  LOADS-REEQRT S W Y =  (LS-C,LS-D) .. 
" 9 "  RUN-PERIOD J A N  1 1988 THRU DEC 31 1988 .. 
0 10 " BUILDIWG-LKATION LATITUDE=42 LONGITUDE=88 
* 11 " TIHE-20NE=6 ALTITUD%610 . . 
* 12 " 
* 1 3  * S BUILDING DESCRIPTION 
* 14 " 
" 15 " S STRUCTURE STEEL M E  WITH 4IN CONCRETE FLOORS BWD ROOF. 31 OCCUPIED 

1 6 " s  STORIES, 13FT FLOOR TO FLOOR HEIGHT, 9FT CEILINGS. RETURN 
" 1 7 " s  ' A I R  CEILING PLENUMS ARE MOT DEFINED PER SE -- INWT USES THE 
" l e * $  SIMPLER APPROACH OF RETURN-AIR-PATH = DUCT. 
* 19 " 
* 
" 2 1 " s  AND STARTING WITH OUTSIDE WORKING INWARD: 1/41N SPANDREL GLASS 
" 2 2 " s  ( NOT I N  LIBRARY - SEE MATERIAL SPGL ) :  2IN POLYSTRENE INSUL 
* 2 3 * S  R-8 (IN35):  STEEL BACKPANEL (Mol): 2IN AIRSPACE (AL21); 
* 2 4 " s  3/4IN GYPSUM BOARD FINISH (GPO31 . 

20 " S CURTAIN WALL USING CODE-WORDS 'FRO# DOE-2 LIBRARY ( REFERENCE HANUAL PART 2 ) 

25 " 
26 " $ ROOF ROOF GRAVEL (RGO2): BUILT-UP ROOFING ( B R O l ) :  31N ROOF INSUL R-8 
2 7 * S  (1W6)  : 4IN CONCRETE (CC03) : INSIDE-FIN-RESISTAE .76 . 
28 * 

" 29 * $ W1NIX)WS DOUBLE-GLAZED TINTED, SOLAR TRANWITTANCE=.53, GLASS TYPE CODE5. 
* 3 0 " s  WINDOWS HAVE INSIDE BLINDS WITH A 708 PROBABILITY OF BEING PULLED 
* 3 1 ' s  I F  TRANSMITTED DIRECT SOLAR RADIATION MCEEDS 40BTUH PER SQW. 
* 3 2 " s  BLINDS ARE CONSIDERED TO BE REOPENED WITH A PROBABILITY OF 500 
0 3 3 0 s  WHEN TRANSMITTED DIRECT SOLAR I S  LESS THAN 4OBTUH PER SQFT. 
" 34 * 
" 35 " $ IWERIORS CEILINGS ARE SUSPENDED ACCOUSTIC TILE. 

. 3 6 " s  PARTITIONS SIMULATE CONVECTIVE HEAT TRANSFER BETWEEN CORE AND 
3 7 " $  

39 * $ SPACE LOADS 

PERIMETER SPACES USING A U-VALUE OF 1.5 BTUH/SQFT-F 

LIGHTING I S  RECESSED FLUORESCENT AT 1.5 WATTS/SQpP. 
" 38 " 
0 

" 4 0 " S  OFFICE EQUIPMENT IS 1 WATTS/SQFT. 
0 4 1 " s  PEOPLE: 100SQFT/PERSON FOR PERIMETER SPACES 

* 4 3 " s  INFILTRATION IS  . 3  A I R  CHANGES/HR FOR PERIMETER AREAS WHEN FANS 
" 4 4 " s  ARE OFF, AND .06 A I R  CHANGES/HR WHEN FANS ARE ON. 
0 45 " 
* 46 * $ WAC DESCRIPTIONS ARE GIVEN WITH EaCH INDIVIDUAL SYSTW AND PUNT INPUT. 

47 " 
48 " S #ATERIALS NOT I N  C!QE-2 LIBRaRY 

* 49 * 
* 50 " SPGS=HATERIAL THz.0208 COND=.590 DENS.172. 'S-Hs.20 .. 
" 51 * 
" 52 " S WALL CONSTRUCTIOMS 
0 53 " 
" 54 " ROOFER LAYERS MAT (RG02.BRO1.IW6.CC03) I-F-R .76 .. 
" 55 * WALLER LAYERS #AT (SPGS,IN35,ASOl,AL21,GPO3) .. 
0 5 6 * R F  =CONSTRUCTION LAYERSIRGOFER .. 

4 2 " s  2OOSQFT/PERSON FOR CORE AREAS. 

2.3 



' 57 'wL1 
58 ' BW 
59 ' SB-U 
60 ' 

' 62 ' 
' 63 'Grl 
' 64' 
' 65 0 

66 ' 
' 67 E l  
' 68 ' 

69 0 

70 'OC2 
71 ' PEOPLE 

' ' 72 E C U P  
7 3 0  
74 L1 

0 75 0 

* 76 0 

0 7 7 " U  

(> ' 6 1 0  

78 LIGHTS 
79 ' LT1 
8 0 '  
81 ESl 
8 2 '  
83 ' 
84 ' ES2 

' 85 ' EQUIP 
' 86 0 EQl 
' 87 ' 
' 88 I1 
' 89 
' 90 12 

91 ' INFILT 
92 ' INFl 
94'SHADE-MULT 
95 CLOSE-SHADE 

' 93 ' 

' 96 ' OPEN-PROB 
0 97 ' 

. 98' 
O 99 
' 100 OFFICE 

101 
' 102 ' 
' 103 
' 104 O 

' 105 
O 106 ' 
' 107 ' 

108 O 

109 A-STORAGE 
' 110 ' 
' 111 ' 
112 

' 113 
114 ' 
115 ' 
116 ' 
117 
118 ' 
119 ' 

0 

- -  

=CONSTRUCTION LAYERS=WALLER .. 
=CONSTRUCTION k.05 .. 
=CONSTRUCTION u11.5 .. 

S GLASS DESCRIPTION 

GLASS-TYPE G-T-C 5 PANES 2 .. 
$ SCHEDULES 

=DAY-SCHEDULE (1.81 (0.1 (9.101 (1.1 
(11.131 (.8..4,.81 (14.241 (1..1.,1.. 

.3,.1,.1,.1,0.,0.,0.,0.) .. 
=DAY-SCHEDULE (1.241 (0 .0)  .. 
=WEE#-SCHEDULE (#ON.FRIl Crcl (WEHI ac2 .. 
=SCHEDULE THRU DEC 31 PEOPLE .. 
=DAYzSCHEDULE (1.6) l.051 (7,241 (.1,.9, .9, 

.95..95,.95,.8,.8,.9,.9,.95,.8,.7..6, 

.4..3..2,.21 .. 
rDAY-SCHEDULE (1.241 (.051 .. 
=WEEK-SCHEDULE (#ON.FRI) L1 (WEHI L2 .. 
=SCHEDULE THRU DEC 31 LIGHTS .. 
=DAY-SCHEDULE (1,8) (0.1 (9.201 (.35. .50. 

.55. .9. . 6 ,  .8, .7. .75. .3, .3, .5, .051 
(21.241 (0.01 .. 

=DAY-SCHEDULE (1.241 (0.01 .. 
=WEEK-SCHEDULE (MON.FRI1 ES1 (WEHI ES2 .. 
=SCHEDULE THRU DEC 31 EQUIP .. 
=DAY-SCHEDULE ' (1.7) (1.1. (8,181 (0.21 

=DAY-SCHEDULE . ' (1.241 (1.1 .. (19.241 (1.1 .. 
=WEEK-SCHEDULE , (140N.FRII I1 (WEHI I2 .. 
=SCHEDULE THRU DEC 31 INFILT .. 
=SCHEDULE THRU DEC 31 (ALL1 (1,241 (.SI .. 
=SCHEDULE THRU DEC 31 (ALL1 11.241 (40) .. 
=SCHEDULE THRU DEC 31 (ALL1 (1.241 (.5) .. 

S SPACE DESCRIPTIONS 

=SPACE-CONDITIONS TEMPERATURE=(751 FLa)R-WEIGHT=70 
LIGHTING-W/SQFT=1.5 EBVIPHwT-W/SQFT=l 
PEOPLE-HEAT-GAIN=BSO 
QUIP-SCHEDULEnEQl LIGHTING-SCHEDULE=LTl 
PEOPLE-SCHEDULE--OCCUP AIR-CHANGES/HR=.3 
INF-SCHEDULkINFl LIGHT-TO-SPAC&.80 
INF-METHOD=AIR-CHE 
LIGHTING-TYPkREC-FLUOR-RV . . 

=SPACE TWPERATORE. (751 FLOOR-WEIGHT=15O 
VOLUME=400000 AREA=20000 
LIGHTIMG-W/SQFT=l.5 
LIGHTING-SCHEDULE=LTl .. 

UNDERGROUND-WALL WRE8=12000 CDNSTRUCTION=BW .. 
UNDERGROUND-FLOOR BREA=20000 CONSTRUCTIOMsBW .. 
SET-DEFAULT FOR EXTERIOR-WU HEIGHT=13.0 AZIWJTH=18O .. 
SET-DEFAULT FOR WIND03 HEIGHT4.5 Yn2.5 GLBSS-TYPE=Grl 

#AX-SOLAR-SCH=CU)SE-SHADE 
WIN-SMDE-TYP&#OVABLE-IWTERIOR 

.. 

2 .4  

, 



* 120 * 
* 121 * 
* 122 * 
* 123 * 
* 124 0 RZl 
* 125 * 
* 126 * 
* 127 * ROOF1 
* 128 * 
* 129 * IRZ2 
* 130 e 
* 131 * IRZ3 
132 e 

a 133 * IRZ4 
134 * IRZ5 
135 * 
136 * RZ2 

e 137 * 
e 138 * 
* 139 * E2 
* 140 O w2 
e 141 * ROOF2 
* 142 * 
* 143 e 
* 144 * RZ3 
e 145 O 

* 146 * 
* 147 * E3 
* 148 * W3 
* 149 * ROOF3 
* 150 * 
* 151 * 
152 * RZ4 
153 * 

* 154 * 
* 155 * 
* 156 * 
* 157 * RZ5 
* 158 e 
159 * 

* 160 * 
* 161 * 
* 162 * TZ1 

. * 163 * IT22 
e 16% * IT23 
* 165 e I T Z %  
* 166 * IT25 
* 167 * 
* 168 * TZ2 
* 169 
* 170 * 
* 171 * 
* 172 * TZ3 
173 * 

* 174 * 
* 175 * 
* 176 * TZ4 
* 177 * 
* 178 O 

* 179 * 
* 180 * TZ5 

' * 181 * 
182 * 

=SPACE 

=ROOF 

= IWPERIOR-WALL 

=INTERIOR-WALL 

=INTERIOR-WALL 
=INTERIOR-WAU 

=SPACE 

=EXPERIOR-WALL 
=WINDOW 
=ROOF 

=SPACE 

rMTERIOR-WALL 
=WINDOW 
=ROOF 

=SPACE 
EXPERIOR-WALL 
WINDOW 
ROOF 

=SPACE 
MTERIOR-WALL 
WINDOW 
ROOF 

SPACE 
=IMTERIOR-WALL 
=INTERIOR-WALL 
rIMTERIOR-WALL 
=INTERIOR- WALL 

=SPACE 
MTERIOR-WALL 
WINDOW 

SPACE 
MTERIOR-WALL 
WINDOW 

=SPACE 
MTERIOR-WAU 
WINDOW 

=SPACE 
MTERIOR-#BLL 
WINDOW 

SHADIWG-SCHEDULE=SHADE-mT 
OPEN-SHADE-SCHzOPEN-PRO6 
SUN-CTRL-PROB=.7 . . 
SPACE-CONDITIONS=OFFICE VOLWb107100 
AREfk11900 NlBlBER-OF-PEOPLEE60 
AIR-CHANGES/HR=O.Ol Xr15 Y.15 2~390 .. 
HEIGHTrl70 WIDTH170 AZIklWTH=lBO TILT.0 , 
GND-REFLECTBMC%O CONSTRUCTIOW=RF .. 
NlXT-TO RZ2 ABEBr1530 
CONSTRUCTION=SE-U .. 
CONSTRUCTIONISE-U .. 
LIKE IRZ2 NMT-TO R Z B  .. 
LIKE IRZ3 NEXT-TO RZS .. 
SPACE-COWDITIOIUS=OFFICE VOLUKEr24975 
AREAn2775 NUMBER-OF-PEOPLEr28 
AZIMbTHr-90 XslOO 2.390 .. 
WIDTHo200 CONSTRWCl'ION=WLl .. 
WIDTH=2OO .. 
HEIGHT=15 WIDTH=185 AZIWTH=180 TILT=O 
GWD-REFLECTAWE=O CONSTRUCTIOW=RF . . 
SPACE-COWDITIOWSr OFFICE VOLUE=11475 
wREA11275 ~BER-OF-PEOPLE=13 
AZWVTH=180 XrlOO Y=200 2.390 .. 
WIDTH=100 CONSTRUCTION=WLl . . 
WIDTH=100 .. 
HEICHT.15 WIDTH=85 AZIEWIH=180 TILT=O 
GND-REFLECTAMCE=O COWSTRUCTION=RF .. 
LIKE RZZ AZI#VTH+90 X=O Y1;200 ., 
LIKE E2 .. 
LIKE w2 .. 
LIE3 ROOF2 . . 
LIKE RZ3 AZIMUTH-0 XzO Y-0 .. 

m - m  R Z ~  A R E B = ~ ~ O  

LIKE E3 .. 
LIKE w3 .. 
LIKE ROOF3 .. 
LIKE RZ1 FLOOR-#ULTIPLIER=30 
LIKE IRZ2 NMT-TO TZ2 .. 
LIKE IRZ3 NMT-TO TZ3 .. 
LIKE IR22 WMT-TO TZ% .. 
LIKE IRZ3 WMT-TO TZS .. 
LIKE RZ2 
LIKE E2 .. 
LIKE w2 .. 
LIKE RZ3 
LIKE E3 .. 
LIKE w3 .. 
LIKE RZ4 
LIKE E2 .. 
LIKE w2 .. 
LIKE RZ5 
LIKE E3 .. 
LIKE w3 .. 

2.5 

Zr195 ., 

&I95 ,.. 

21195 .. 

2=195 .. 

20195 .. 



' 183 * 
' 184 ',END .. 
* 185 * COMPUTE LOADS . . 

186 * INPW SYSTEMS .'. 
, -. 

. I  

2.6 



31-STORY OFFICE BLDG, CHICAGO - IQADI STD ASHRaE WEIGHTING FACTORS DOE-2.1E-001 Wed NOV 10 14:35:12 1993LDL RUN 1 

Oo0 BUILDING Oo0 

FLOOR AREA 640000 SQFT 59456 SQXT 
VOLWE 5980000 CUFT 169354 CWT 

TINE 

DRY-BULB TEHP 
WET-BULB TEHP 

WALL CONDUCTION 316.266 
RCOF CONDUCTION 40.922 
WIND23 G U S S + F N  COWD 1.681.924 
WIND23 CUSS SOUR 3562.686 
W O R  CONDUCTION 0.000 
INI’ERNAL SURFACE COND 0.000 
UNDERGROUND SURF COND -17.600 
OCCUPANTS TO SPACE 1018.692 
LIGlfT TO SPACE 2123.957 
EQUIPHm TO SPACE 1376.767 
PROCESS TO SPACE 0.000 
INFILTRATION 52.818 

TOTAL 10152.430 
-------- 

92.666 
11.990 

492.804 
1043.867 

0.000 
0.000 
-5.157 

297.305 
622.319 
403.393 
0.000 
15.476 

2974.662 
------- 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

780.200 228.598 
0.000 0.000 
0.000 0.000 
0.000 0.000 
57.857 16.952 

838.057 245.551 
-----_- __-___ 

-lF -18C 
-lF -18C 

-826.453 
-143.559 

-4335.515 
290.437 
0.000 
0.000 

-56.000 
0.000 
58.976 
0.000 
0.000 

-1150.446 

-6162.560 
____-___ 

-242.151 
-42.063 

-1270.306 
85.099 
0.000 
0.000 

-16.408 
0.000 
17.280 
0.000 
0.000 

-337.081 

-1805.630 
- -__-__-  

TOTAL MAD 10990.487 #BTU/H 3220.213 KW -6162.560 KBTU/H -1805.630 #w 

TOTAL IQAD / ARE3 17.17BTUIH.SQFT 54.160 W /SQm 9.629BTU/H.SQFT 30.368 W /SQMT 

ooooooooooooooooooovoooooooooooooooooooooooooooooooooooooooooooo 

0 0 

NOTE 1lTHE ABOWE LOWS MCLUDE OUTSIDE VWTIUTION AIR 
LOADS 

IN CONSIDERATION 

0 ---_ * 
0 2)TIHES GIVEN IN STANDARD TIHE FOR THE LQCATION 0 

0 0 

V 0 

00000000000000000000000000000000000~00000000~0000000000000000000  
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31-STORY OFFICE BLDG, CHICAGO - LOAD1 STD ASHRAE WEIGHTING FACTORS WE-2.1E-001 W e d  NOV 10 14:35:12 1993LDL RON 1 

- - - - - -  - - C O O L I M G - - -  

, COOLIt?G T W  DRY- WET- 

D O W H  (FlBTU) DY HR TEHP TEMP 
# ENERGY O F W  BULB BULB 

' JAN 675.86096 25 16 48.F 42.F . , 

FEB 690.91943 25 16 27.F. 22.F 

WR 1013.27417 3 16 79.F 62.F 

APR 1531.55164 27 15 82.F 61.F 

WY,' 1839.31677 20 15 77.F 68.F 

* Jclw 2483.81152 4 15 85.F 67.F 

JUL 2974.76562 9 15 94.F 74.F 

BUG 2669.71899 12 15 85.F 72.F 

SEP 1839.88354 10 15 82.F 70.F 

OCT 1240.67822 , 5  15 74.F 62.F 

W V  848.28888 2 15 75.F 61.F 

DEC 690.18445 10 15 41.F 35.F -_-______ 
F T A L  18498.254 0 W 

5383.071 

7047.375 

8987.365 

9168.952 I 

9680 .E96 

10152 A 3 1  

_ , -  - - - - - - H E A T I N G - - - - - - - -  

PIAXm 

ENERGY O F W  BULB BULB LOAD 
(-TU) DY H R  TE4P TEMP (#BTU/HR) 

HEATING TWE DRY- #ET- HEATING . 

-1853.456 1 7 - l . F  -1.F -6162.559 

-1533.816 4 6 7.F 6.F -5747.923 

-1015.720 24 6 , 8.F 7.F -5839.985 

-456.614 8 6 32.F 29:F -4188.527 

-222.062 9 5 4O.F 38.F -2772.635 

-43.781 23 5 52.F 48.F -1251.471 

-5.772 23 5 61.F 60.F -508.765 

9566.644 -12.595 

8846.675 -177.489 

7701.893 -462.705 

7152.317 -1158.444 

4795.656 - 1704.426 
. - _ _ - _ _ _ _ _  -_--_--_- 

-8646.882 

10152.431 

5 5 55.F 54.F -684.197 

22 6 35.F 31.F , -2652.321 

21 6 30.F 29.F -3022.637 

1 5  3 26.F 25;F -4633.186 

9 6 14.F 1 3 . F .  -4923.012 __-__- -__-  

-6162.559 

. - -  E L E C - - -  

B E C -  #AXIMW 

ENERGY IAAD 
(##HI (#w) 

TRICAL nEc 

332713. 1470.000 

314407. , 1470.000 

377263. 1470.000 

361261. 1470.000 

332713. 1470.000 

361261. 1470.000 

347563. 1470.000 

362413. 1470.000 

346411. 1470.000 

332713. 1470.000 

331560. 1470.000 

347563. 1470.000 __-_----  ------- 
4147840. 

1470.000 

\ 

, 
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S D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nav 10 14:35:12 1993SDL RUW 1 

O 187 TITLE LINE-4 O W N  1 DUAL-DUCT VARIABLE VOLUXE SYSTWO .. 
O 188 

189 O S HVAC SYSTW DESCRIPTION 
190 
191 O S DESIGN TmPS COOLIE 76F HEATING 70F. 

0 192 0 s SYSTEM TYPE SINGLE DUAL DUCT VARIABLE VOLWE SYSTW SERVE THE FJWIRE 
O 193 O S BUILDING. THE SYSTW WBS A DRY BULB COWROLLED ECONOMIZER WITH 
O 194 O s 

195 s 
196 O S OF THE COLD DECK SUPPLY A I R  IS COWROLLED BY THE WAFNEST ZONE 
197 S aiND THE HOT DECK A I R  BY THE COLDEST ZONE. I I N M B 4  VEWTILATION 

A LIMIT TWP OF 68F. INLET VANES ON BOTH SUPPLY AND RETURN FANS, 
AND THE DD/VAV BOXES HAVE A H 1 N M R . I  STOP OF 308. THE TFPERBTURE 

O 198 O S 
O 199 s WEEKDAYS AND I S  OFF WEEKENDS AND HOLIDAYS. THERE I S  A LO3 

200 O s 
201 O $ 

203 
O 204 0 

205 SYST'mS-REPORT S W R Y :  ISS-W,SS-C.SS-D,SS-JI . . 
206 

A I R  I S  20 CFWPERSON AND THE SYSTW OPERaTES FRO4 71w TO 6 W  ON 

LIMIT SETPOINT OF SSF TO PREVENT FREEZING. FROM M Y  1 THRU NOV 1 
THE SYSTW I S  W E D  TO CYCLE ON TO PROVIDE NIGHT VENTILATION 

O 202 0 $ mR FREE ow COOLIE BW ONLY IF THE SPACE TEMP IS ABOVE 7 4 ~ .  

O 207 S SCHEDULES 
O 208 

209 O H R S l  
210 HRS2 

212 MU-SCHED 
213 
214 O SMR-VENT 
215 
216 

O 217 O 

219 
220 COOL1)N 

O 221 O HEATON 
222 
223 HRSHl 
224 HRSH2 
225 DAYHEAT 

O 226 O THEAT 
227 O 

228 I) HRSCl 
229 HRSC2 
230 O DAYCOL 
231 O TCOOL 
232 O 

233 O 

' O 211 O DAYS1 

O 218 O VEWT-SETPT 

I DAY-SCHEDULE ( 1 , 7 )  (01 (8 .18)  (1) (19.24) (0) ..' 
= DAY-SCHEDULE (1.24) ( 0 )  .. 
I WEEK-SCHEDULE (WN,FRI) HRSl (WM) HRS2 .. 
= SCHEDULE THRU DEC 31 DAYS1 .. S FANS S 

= SCHEDULE THRU HAY 1 (ALL) (1,241 (0) 
THRU NOV 1 (ALL) (1.24)  (1) 
THRU DEC 31 (ALL) (1.24) (0) .. 

= SCHEDULE THRU DEC 31 (ALL) (1.24) (74)  .. 
= SCHEDULE THRU DEC 31  (AIL) 11.24) ( 5 5 )  .. 
= SCHEDULE THRU DEC 31 (ALL) (1.24) (60 )  .. 
= DAY-SCHEDULE 11.7) ( 5 5 )  18.181 (70)  (19.24, ( 5 5 )  .. 
= DAY-SCHEDULE (1.24)  ( 5 5 )  .. 
= WEEK-SCHEDULE (MON,FRI) HRSHl (WEHI HRSH2 .. 
= SCHEDULE THRU DEC 31 MYHEAT .. S HEATING S 

= DAY-SCHEDULE (1,71 (99)  (8.18) (76) (19.241 (99) .. 
= DAY-SCHEDULE (1.24) (99) .. 
= WEEK-SCHEDULE (EXIE3,FRI) HRSCl (WEH) HRSC2 .. 
= SCHEDULE THRU DEC 31 DAYCOOL .. S COOLING S 

O 234 O S ZONE SUB-COWANDS 
O 235 

* 237 O 

236 SAIR = ZONE-AIR OA-CFWPERdO .. 
O 238 COWROL = ZONE-CONTROL HEAT-TWP-SCH=THERT COOL-TWP-SCH=TCOL 

239 O DESIGN-HEAT-T.70 DESIGN-CWL-T=74 
240 THEFNOSTAT-TYP!&REVERSE-ACTION .. 

e 241 O 

209 



242 S ZONE DESCRIPTION 
243 
244 RZ1 ZONE ZONE-TYPE-CONDITIONED ZONE-AIR-SAIR 

246 
247 O RZ2 = ZONE LIKE RZ1 .. 
248 RZ3 = ZONE LIKE RZ1 .. 
249 O RZ4 = ZONE LIKE RZ1 .. 

O 250 O RZ5 = ZONE LIKE RZ1 .. 
(I 251 TZl = ZONE LIKE RZ1 .. r 

252 TZ2 = ZONE LIKE TZ1 .. 
253 O TZ3 = ZONE LIKE TZ1 .. 
254 TZ4 = ZONE LIKE TZ1 .. 
255 O TZ5 = ZONE LIKE TZ1 .. 
256 A-STORAGE. ZONE LIKE RZ1 AIR-CIIANCES/HR=B 0A-CHANGES=0.5 .. 
257 O 

258 S SYSTW SUE-CO##ANDS 

260 S-CTffi SYSTW-CONTROL COOLIKG-SCHEDULE=COOLON 
261 HEATIF-SCHEDULEIHEATON 

263 W-SUPPLY-TtlO5 #IN-SUPPLY-T=55 .. 
264 

O 245 ' O  ZONE-COtiTROL=CONTROL CF#/SQFT=.9 .. 

O 259 

O 262 O HEAT-CONTROL&OLDEST COOL-CONTROL=WARllEST 

O 265 S-FAN = SYSTE4-FANS FBW-SCHEDUL%IUm-SCHED FN-CONTRObINLET 
O 266 SUPPLY-sTATIC=5.5 SUPPLY-EFh0.55 ' 
O 267 O RElVRN-Sl'ATIC=2.0 RET[IRN-EFF=0.55 
268 NIGHT-VENT-CTRL=SCHEDULED+DEWAND 

O 269 NIGHT-VENT-SCH=SWER-VENT 
270 O 

271 NIGHT-CYCLE-CTRLzCYCLE-ON-FIRST . . NIGHT-VENT-RATIOS= (l,l, 1, 0, 0,O) 

O 272 
O 273 S-TERM = SYSTEW-TERMIN& MIN-CFH-RATIOs0.3 .. 
274 
275 (I S SYSTEPlS DESCRIPTION 
276 
277 DUAL-DUCT I SYSTEH SYSTW-TYPE:DDS SYST5l-CONTROL=S-CTRL 
278 SYSTE#-FANS=S-FAN VENT-TE#P-SCH=VENT-SETPT 

O 279 O SYSTEi-TERMINALS-TERM REl'URN-AIR-PATHzDUCT 
280 0 ECONO-LIMIT-T=68 ZONE-NAMES=lRZl.RZ2.R23, 

O 281 

283 

R Z 4 ,  R Z 5 .  TZ1 .TZ2 ,TZ3,TZ4, TZ5 .A-STORAGE) 
O 282 O suPPLY-cF#=750000 .. 
O 284 PLANT1 = PLANT-ASSIGNMENT SYSTM-MMES I (DUAL-DUCT) 

- 285 INT-ELEC-#w 5 100 S FOR ELEVATORS 
286 INT-ELEC-SCH = OCCUP 
287 O DHW- SIZE= 0 
288 DHW-GAL/MIN = 2.22 
28.9 O DHW-SCH = OCCUP .. 
291 OC1 =DAY-SCHEDULE (1.8) (0 .1  (9,lO) (1.) 
292 (11.13) (.8..4..8) (14.24) (1.,1.,1., 

O 290 O 

O 293 .3,.1,.1,.1,o.,o.,o.,o.) .. 
O 294 OC2 =DAY-SCHEDULE (1,241 (0.0) .. 
295 O PEOPLE =WEEK-SCHEDULE (#ON.FRI) OC1 (WEH) OC2 .. 
296 OCCUP =SCHEDULE THRU DEC 31 PEOPLE .. 

* 297 

O 299 END .. 298 O 

300 COMPUTE SYSTBIS .. 
301 

* 302 O INPUT P M  .. 

I 

2.10 
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P D L  P R O C E S S O R , I N P U T  D A T A  

Wed NOV 10 14:35:12 1993PDL RUW I 

303 

305 
306 * S PLawT DESCRIPTION 

* 307 O 

* 304 * PLaEJTl = PIAM-WSSIGNHENT .. 

308 
309 
310 
311 ' 
312 

O 313 O 

* 314 
315 O 

316 ' 
O 317 O 

O 318 
O 319 
O 320 

321 
322 (I 

" 323 * 
324 
325 

O 326 
327 * 

O 328 O 

329 * 
' O 330 

* 331 
332 * 
333 * 

O 334 * 
335 
336 
331 

$ SCRm TYPE CHILLERS ARE ALLOWED TO RUN ONLY I F  OW TWPERATURE I S  ABOVE 60F. 
$ THE GAS BOILER I S  W E D  TO RUM ONLY I F  OA TSIPERATURE IS  BELOW 60F. 

$ W PIECES OF D2UIPHENT ARE W E D  TO SIZE AWCHATICWY. 
S THE CHILLED WATER PWPS ARE VARIABLE SPEED WHEREAS THE HEATIMG PmPS 
S ARE CONSTFW SPEED (FLOW). CURVE-FIT W S  ARE USbD TO REPLACE THE STANDARD 
S HERPIETIC CENTRIFUGAL CHILLER DEFAULT CURVES AND THUS SMJLATE A SCRm TYPE 
S CHILLER WITH MULTIPLE COXPRESSORS. 

s THESE LIMITS ARE!PLRCED IN SYSTSIS  IN^ VIA COOLING AND HEATING SCHEDULES. 

PLWaT-REmRT SWRY=(PS-A,BEPSl .. 
SBOa =PLWl'-EBUIBlENT TYPEHW-BOILER SIZE=-999 INSTBLLED-WER=2 . . 
DHWH r P L A W T - Q U I F H E M  TYPkDHW-HEATER SIZE -999 INSTBLLED-NU93BER=2 . 

P L W l ' - P A W E R S  HCIRC-PWP-TYPEFIXED-SPEED 
CCIRC-PWP-TYPEzVARIABLE-SPEED .. 

mpc rPLANT-mUI PHENT TY PEHERM-CENT-CHLR SIZE=-999 
INSTALLED-WER=2 . . 

CTOWER =PLAWT-EBUIPXENT TYPE-COOLIMC-TWR SIZE=-999 .. 
PARI'-LOAD-RATIO TYPE=HEW-CENT-CHLR 

#IN-RATI0:O.l W1X-RFiT10=1.05. OPERATI~G-RATIO=O.B E - I - k . 2 3  . . 
DIAGNOSTIC COXMENTS .. 
BLR-HIR-FPLR CURVE-FIT TYPE LINEAR 

DATA ( l . , l . )  (.1. . lo91 .. 
COEFFICIENT( 1) = 0.01000000 
COEFFICIENT( 2 )  t 0.99000001 
COEFFICIENT( 31 = 0.00000000 
COEFFICIEEIT( 41 = 0.00000000 
COEFFICIENT( 5 )  = 0.00000000 
COEFFICIENT( 6 )  = 0.00000000 

INPUT CALL 
INDEPENDENT DEPENDENT DEPENDENT DIFFEREWE PRINT DIFF 

1.000 1.000 
0.100 0.109 0.109 0.000 0.000 

ROOT HEAN SQUARE DIFFERENCE = 0.000 

O 339 DATA (1.0.1.0) ( .8 , .7)  ( .6, .45) ( .4 , .25)  ( . 2 , . 13 )  .. 338 ' SCREW-EIR-FPLR CURVE-FIT TYPE QUADRATIC 

COEFFICIENT( 1) = 0.05225713 
COEFFICIENT( 2 )  = 0.22597121 

2.11 



COEFFICIENT( 3) = 0.72177273 
COEFFICIENT( 4 )  o 0.00000000 
COEFFICIENT( 51  = 0.00000000 
COEFFICIENT( 6) i: 0.00000000 

\ 

INPUT C W  
INDEPENDENT DEPENDEWT DEPmDEli-7' DIFFERENCE PRINT DIFF 

1.000 1.000 
0.800 0.700 0.695 0.005 0.719 
0.600 0.450 0.448 0.002 0.516 
0.400 0.250 0.258 -0.008 3.252 
0.200 0.130 0.126 0.004 2.829 

Ro(rp PlEaDS SQUARE DIFFERENCE = 0.006 
' 340 ' SCREIJ-CAP-FT CURVE-FIT TYPE BI-QUADPATIC 
* 341 * DATA (44.85,l.O) (40.75. .971 (40.85. .941 (40.95. .901 (44.75.1.031 
' 342 ' (44,95,.96) (50.75.1.131 (50,85,1.11 (50,95,1.061 .. 

COEFFICIENT( 1) = 0.57026076 
COEFFICIENT( 2) = 0.00093736 
COEFFICIENT( 3 )  I 0.00016746 
COEFFICIENT( 4) = 0.00501750 
COEFFICIENT( 5 )  3 -0.00005008 
COEFFICIEWP( 6) = -0.00000011 

, 

INPIIT CALC 
INDEPENDENT INDEPENDENT DEPENDEWT , DEPENDENT DIFFERENCE PRCNT DIFF 

44.000 
40.000 
40.000 
40.000 

, 44.000 
44.000 
50.000 
50.000 
50.000 

85.000 
75.000 
8.5.000 
95.000 
75.000 
95.000 
75.000 
85.000 
95.000 

1.000 
0.970 
0.940 8 

0.900 
1.030 
0.960 
1.130 
1.100 
1.060 

0.970 
0.940 
0.900 
I. 030 
0.960 
1.130 
1.100 
1.060 

0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0.000 
0 . 0 0 0  
0 . 0 0 0  

0 . 0 0 3  
0 . 0 0 3  
0.005 
0.005 
0.007 
0.002 
0.003 
0.006 

ROOT MEAN SQUARE DIFFERENCE = 0.000 
* 343 * SCREW-EIR-FT CURVE-FIT TYPE BI-QUADRATIC 
' 344 * DATA (44,85.1.01 (40.75, .E81 (40.85.1.06) (40.95.1.26) (44.75. .84) 

1 * 345 * (44.95.1.18) (50,75, .791 (50.85, .931 (50.95.1.091 . . 
COEFFICIENT( 11 = 0.03537060 
COEFFICIEWP( 2) = -0.00968459 
COEFFICIENT( 31 = 0.00033442 
COEFFICIENT( 4 )  = 0.01752476 
COEFFICIENT( 51 = 0.00010020 
COEFFICIENT( 6) I -0.00039319 

INPW , CALC 
INDEPENDENT INDEPmDENT DEPENDENT DEPENDENT DIFFERENCE PRCNT DIFF 

44.000 85.000 
40.000 75.000 
40.000 85.000 
40.000 95.000 
44.000 75.000 
44.000 95.000 
50.000 75.000 
50 .OOO 85.000 
50 .ooo 95.000 . 

1.000 
0.880 
1.060 
1.260 ' 

0.880 
1.180 
0.790 
0.930 
1.090 

0.882 
1.060 
1.258 
0.837 
1.182 
0.791 
0.930 
1.089 

-0.002 
0.000 
0.002 
0.003 
-0.002 
-0.001 
0.000 
0.001 

0.173 
0.017 
0.146 ' 
0.334 
0.202 
0.097 
0.027 
0.113 
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ROOT MEAN SQUARE DIFFERENCE I 0.002 
* 346 * 
* 347 * DIAGNOSTIC WARNINGS .. 
* 348 * 
* 349 * EBUIP#ENT-QUAD 
* 350 * HW-BOILER-HIR- FPLR BLR- HI R- FPLR 
* 351 * HEW-CENT-EIR-FPLR SCREW-EIR-FPLR 
* 352 * HEW-CENT-CAP-FT SCREW-CAP-FT 
* 353 HEW-CENT-EIR-FT SCREW-EIR-FT .. 
* 354 * 
* 355 * END .. 
* 356 * COMPUTE PIANT .. 
* 357 INPW ECOMICS .. 
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E D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 14:35:12 1993EDL RUN 1 0 
358 O ECO~FlICS-REPoRT S (ES-D.ES-E.ES-F) .. 

O 359 
O 360 S ENERGY COST DESCRIPTION 

361 
362 O S THE INPW FOR WILITY UTES IS  THE SIMPLEST POSSIBLE. USING UNIFOW RATES 

O 363 THERE IS  A FIXED MONTHLY CHARGE MD A RATE 
364 S LIMITATION ON ELECTRICITY OF 7 CENTS/##H. THE D E W U D  CHARGE I S  A N O X I N U  
365 S FIAT RATE OF 5 DOLLFLRS/## YEAR-AROUND. 
366 
367 ELEC-RATE = WXLITY-RATE RESOURCEELECTRICITY 
368 * kDNTH-CHGS = (2000) 
369 ENERGY-CHG = .055 
370 DEMAND-CHGS = ( 5 )  

372 

S FOR BOTH GAS AND ELECTXICITY. 

O 371 RATE-LEIITATION = .07 .. 
0 373 0 GAS-RATE = UTILITY-RATE R~SOURCE=NATURAL-CBS 
0 374 ENERGY-CHG r .70 .. S DOLLARS/THEW 
O 375 END .. 

376 COMPUTE ECONOXICS .. 
377 
378 INPUT SYSTmS .. 

, 

0 



31-STORY OFFICE BLW, CHICAGO - WAD1 STD ASHRAE WEIGHTING FACTORS ME-2.1E-001 Wed NOV 10 14:35:12 1993SDL RON 1 
RON 1 DUAL-DUCT VARIABLE VOLW SYSTES 

REPORT- SV-a SYSl'E4 DESIGN PARAFETE& DUAL-DUCT WEATHER FILE- TRY CHICAGO 

srsTE4 SYSTE4 ALTITUDE FLOOR ARE4 Fl4x 
wA#E TYPE MULTI PLIER (SQFT 1 PEOPLE 

DUAL-DUCT DDS 1.020 640000.0 4402. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUPPLY RETURN OWSIDE COOLING HmTIffi COOLIffi HEATING 
FAW ELEC DELTA-T FAN ELEC DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR E1 R 

(C?W (#w) (F)  (C?W (W) (F)  RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTUIBTU) 

765000. 880.282 3.6 765000. 320.102 1.3 0.122 24975.178 0.745-38507.746 0.00 0.37 

RZ1 

RZ2 

RZ3 

RZ4 

RZ 5 

TZ1 

422 

TZ3 

TZ4 ' 

TZ5 

A-STORAGE 

SUPPLY EXHWUST #INIMJkI OUTSIDE CWLIffi MTRACTION HEBTIffi ADDITION 
ZONE FMW m FAN FLOW AIR FUXJ CAPACITY SENSIBLE RATE CAPACITY RATE 
NAME (CFH (Crn ) (#w) RATIO (C?W 1 (KRU/HR) (SHR) (KETU/HR) (KBTU/HR) (KBTU/HR) MULTIPLIER 

9964. 0. 0.000 0.300 1224. 0.00 0.00 204.47 0.00 -376.66 1.0 

4917. 0. 0.000 0.300 571. 0.00 0.00 100.91 0.00 -185.88 1.0 

1525. 0. 0.000 0.300 265. 0.00 0.00 31.29 0.00 -57.64 1.0 

4878. 0. 0.000 0.300 571. 0.00 0.00 100.09 0.00 -184.38 1.0 

2130. 0. 0.000 0.300 265. 0.00 0.00 43.72 0.00 -80.53 1.0 

9964. 0. 0.000 0.300 1224. 0.00 0.00 204.47 0.00 -376.66 30.0 

4942. 0. 0.000 0.300 571. 0.00 0.00 101.41 0.00 -186.81 30.0 

1484. 0. 0.000 0.300 265. 0.00 0.00 30.46 0.00 -56.11 30.0 

5276. 0. , 0.000 0.300 571. 0.00 0.00 108.27 0.00 -199.45 30.0 

2225. 0. 0.000 0.300 265. 0.00 0.00 45.66 0.00 -84.11 30.1) 

248 10. 0. 0.000 0.300 3400. 0.00 0.00 509.11 0.00 -937.83 1.0 

2.15 



m 0.00000 0.000 -1360.075 4 8 2.F 2.F -32294.734 487696. 2017.333 

ma 0.00000 0.000 -902.488 8 8 7.F 6.F -27977.312 447234. 2015.254 

522411. 2022.900 MR 96.10119 3 15 76.F 65.F 9312.090 -293.062 24 8 6.F 5.F -11400.101 

APR 676.91876 28 1 5  78.F 68.F 13260.128 -50.972 8 8 31.F 28.F -4102.924 504773. 2091.482 

WY 558.87231 2 1  14 85.F 75.F 14771.589 -38.075 6 23  39.F 32.F -5109.092 592791. 2071.204 

JON 1592.84739 2 1  16 82.F 72.F 15581.333 -4.944 1 8 50.F 49.F -749.133 701938. 2119.384 

JWL 2780.08643 1 9  16 90.F 75.F 19637.363 0.000 0.000 748423. 2302.989 

WUG 2318.93164 16 16 86.F 73.F 16268.928 -0.261 4 8 S8.F 56.F -82.480 778051. 2141.416 

SEP 830.72363 10 16 82.F 70.F 13722.426 -36.284 23 8 '  36.F 34.F -2885.901 635695. 2084.419 

OCT 305.18964 5 16 74.F 62.F 8 11 1.271 -92.795 18  8 43.F 41.F -6469.029 527490. 2105.047 

0 
NOV '135.12518 2 16 77.F 62.F 7739.572 

DEC 0.00000 0.000 --------- _--__----- 
TOT& $294.387 

#RX 
. .  

19637.363 

w u ( I ~  DAILY IWTEGRATED COOLING LOAD (DES DAY 1 
#AxIklW DAILY IWBRATED COOLING LOAD (WTH FILE) 

-368.909 15 8 27.F 26.F -19181.605 

-854.511 27 8, 31.F 30.F -24501.088 - -__--___ --_-_----- 
-4002.373 , 

- 3229i .734 

0.000 (KBTU) 
201088.800 .(KBTU) 

469326. 2028.545 

497948. 2013.748 - -------- ------- 
6913781. 

2302.989 

. .  

-3 
2.16 

, 



- - - _ - - - -  C O O L I N G - - - - - - - -  - - - - - _ - _  H E A T I N G - - - - - - - -  - - -  E L E C - - -  

JAW 

FEB 

HAR 

APR 

E38Y 

m 

m 

AUG 

S I P  

m 

' mv 
DEC 

0.00000 

0.00000 

96.10119 

676.91876 

558.87231 

1592.44739 

2780.08613 

2318.93164 

830.72363 

305.18964 

135.12518 

0.00000 --------- 

TIFfE DRY- WET- 
OF H.4X BULB BULB 
DY HR TWP TWP 

3 15 76.F 65.F 

28 15 78.F 68.F 

21  14 85.F 75.F 

21  16 82.F 72.F 

1 9  16 90.F 75.F 

16 16 86.F 73.F 

10 16 82.F 70.F 

5 16 74.F 62.F 

2 16 77.F 62.F 

kwmlJ&l 
CCoLIffi 

LQaD 
(#BTU/HR) 

0.000 

0.000 

9312.090 

13260.128 

14771.589 

15581.333 

19637.363 

16268.928 

13722.426 

8111.271 

7739.572 

0.000 ---------- 

19637.363 

HEATING 
ENERGY 
(MBTU) 

-1360.075 

-902.888 

-293.062 

-50.972 

-38.075 

-4.944 

0.000 

-0.261 

-36.284 

-92.795 

-368.909 

-854.511 --------_ 
-4002.373 

TIME DRY- WET- 
OF HA% BULB BULB. 
DY HR TWP TEMP 

4 8 2.F 2.F 

8 8 7.F 6.F 

24 8 . 6.F 5.F 

8 8 31.F 28.F 

6 23  39.F 32.F 

1 8 5O.F 49.F 

4 8 58.F 56.F 

23 8 36.F 34.F 

18 8 43.F 41.F 

1 5  8 27.F 26.F 

27 8 31.F 30.F 

HA%IwJH 
HEATING 

LOAD 
(KBTU/HR) 

-32294.734 

-27977.3 12 

-11400 .IO1 

-4 102.924 

-5109.092 

-749.133 

0.000 

-82.480 

-2885.901 

-6469.. 029 

-19181.605 

-24501.088 - - -_ -____-  

-32294.7 34 

ELEC- WIMBl 
TRICAL ELK 
ENERGY LOAD 

(W) 

472496. 

432794. 

504931. 

488053. 

577591. 

685218. 

732462. 

761331. 

619735. 

512290. 

4541'26. 

481988. -------- 
672301 I. 

1977.333 

1975.254 

1982.900 

2051.482 

.2031.203 

2079.384 

2262.989 

2101.416 

2044.419 

2065.047 

1988.545 

1973.748 - ----_-- 

2262.989 



. .  u 
HOURS 

HOURS HOURS COINCIDENT 
COOLING HEATING COOL-HEAT HOURS 

KOWH LOAD LOAD LOAD FLOATING 

JWW 0 277 0 467 

FEE 0 235 0 437 

' WR - 21 236 5 492 

APR 112 154 24 478 

WY 247 138 45 404 

m 423 37 22 282 

m 471 0 0 273 

BUG 481 8 3 258 

SEP 295 100 34 359 

m 136 160 20 468 

/ HOURS HEATING ELECI'RIC 
HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT 
HEATING COOLIWG HOURS , F M S  NIGHT WHEN COOLING COOLING 
avA n . 

744 

672 

711 

504 

452 

147 

2 

30 

3 14 

494 

676 

744 ------- 
5490 

AVAIL . 

0 

1 

47 

290 

394 

6'53 

744 

742 

506 

326 

68 

0 --__--- 
3771 

FANS ON CYCLE Ow VEWIffi FiLNS.ON 

271 

23 5 

253 

242 

37 0 

463 

510 

. 542 

406 

297 

237 

267 ------- 
4099 

I 

57 0 

26 0 

0 0 

0 0 

0 150 

0 22 1 

0 279 

0 300 

0 '  17 5 

. o  77 

10 7 ,  

36 0 -------- ------- 
129 1209, 

0 

0 

1 

0 

30 

25 

39 

56 

45 

' 21 

0 

0 -------- 
217 

PERU PERU, 
(UETU/HRl (KWI 

0.000, 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

~ 0.000 

0.000 

48.000 

48.000 

1835.089 

191,3.863 

1857.121 

1985.587 

2131.033 

1998.371 

1938.555 

0.000 1853.431 

0.000 1846.406 . 

0 :ooo 48.000 

_- 

(I> 



31-STORY OFFICE BLDG. CHICAGO - LOAD1 STD ASHRAE WEIGWING FACTORS WE-2.11-001 W a d  Nov 10 14:35:12 1993SDL RUN 1 
RUN 1 DUAL-DUCT VARIABLE VOLIR4E SYSTLW 

REPORT- SS-J SY-W PEAK HFATIWG AND COOLIffi DAYS FOR DUAL-DUCT WEATHER FILE- TRY CHICAGO 

- - - -  - C O O L I N G - - - - -  - - H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

JUL 19 Jaw 4 JlTL 19 

#OUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

. 23 
24 

SUM 
K4.X 

HOURLY 
COOLING 

LOAD 
(#BTu) 

0.000 
0.000 
0.000 
0.000 
0.025 
0.000 

18286.602 
18453.250 
17884.889 
18224.994 
18715.545 
18165.553 
18929.281 
19152.379 
19637.363 
17473.195 
16165.688 

0.000 
0.000 
0.000 
0.000 
0.025 
0.000 
0.012 -------- 

19637.363 

SENS I BLE 
HEAT 

RATIO 

0.000 
0.000 
0.000 
0.000 
0.712 
0.000 
0.884 
0.829 
0.845 
0.851 
0.864 
0.855 
0.837 
0.833 
0.840 
0.841 
0.849 
0.000 
0.000 
0.000 
0.000 
0.712 
0.000 
0.446 

SYSTLW-TYPE 
COOLING PEAK 

HOURLY 
DRY- WET- HEATING DRY- WET- 
BULB BULB LOAD BULB BULB 
TBlP T W P  (KETU) T W P  T W P  

79.F 72.F 
79.F 72.8 
78.0 72.8 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F .74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

0.000 
-9638.244 

0.000 
-9782.389 

0.000 
-10077.901 

0.000 
-32294.734 
-18999.021 
-15659.052 
-13227.115 
-11438.996 
-9487.539 
-7530.267 
-6619.233 
-5753.929 
-6808.142 
-7249.688 

0.000 ' 

0.000 
0.000 
0.000 
0.000 
0.000 -------- 

- 32294.734 

6.F 6.F 
5.F 5.F 
4.F 4.F 
4.F 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6.F 
ll.F 9.F 
16.F 13.F 
18.F 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F 11.8 
1l.F 9.F 
10.F 8.F 
ll.F 9.F 
7.F 6.F 
6.F 5.F 

DDS s Q F T / T o N  
30.68 (BTUIHR- son)  HEATING P W  

HOURLY 
COOLING SENSIBLE 

LOAD HEAT 
1KBTU) U T  IO 

0.000 
0.000 
0.000 
0.000 
0.025 
0.000 

18286.602 
18453.250 
17884.889 
18224.994 
18715.545 
18165.553 
18929.281 
19152.379 
19637.363 
17473.195 
16165.688 

0.000 
0.000 
0.000 
0.000 
0.025 
0.000 
0.012 

201088.812 
--------- 

0.000 
0.000 
0.000 
0.000 
0.712 
0.000 
-0.880 
0.829 
0.845 
0.851 
0.864 
0.855 
0.837 
0.833 
0.840 
0.841 
0.889 
0.000 
0.000 
0.000 
0.000. 
0.712 
0.000 
0.446 

391.1 
-50.46 (BTU/HR- SOFT1 

DRY- W E T -  
BULB BULB 
TLWP TEHP 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F . 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F , 

86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

SUPPLY AIR PEA# FLCW 1.20 (CFWSQFT)' HSN-OAI PERSON 21.17 (CFp4 ) 
OA FRAC AT CLG PEAK 0.158 OA FRAC AT HTG P W  0.251 

* ASTERISKS INDICATE HOURS WADS NOT HEZ 

2.19 



0 
I 

31-STORY OFFICE BLod, ,CHICAGO - LOAD1 STD ASHRAE WEIGHTING FACTORS WE-2.1E-001 Wed NOV 10 14:35:12 1993PDL RUN 1. 
RVN 1 DUAL-DUCT VARIABLE VOLUME SYSTPW 

REPOW- w-A EQUIPiYlENT SIZES WEATHER FILE- TRY CHICAGO 

E Q U I P M E N T  

____-_------------ 
HW-BOILER 

DHW-H WTER 

. HEW-CEWT-CHLR 

COOLING-TWR 

16.255 

0.057 

10.015 

12.444 

2 2  

2 2  

2 2  

2 2  

I 

I 

. ,  

I 

, 

2.20 



0'1596 

L'EOL6 

K'L6E8 

E'LlL9 

8'86LS 

E 'ZP09 

8'E809 

E'Pt1L 

---_--- 
( nm I 

mnos 
A383N3 

WUJ. 

P1 

3581108 

4 S'ZEZE 

0 2'0PZE 

0 E'S282 

0 E'21EZ 

0 8'2202 

0 8'92EZ 

0 P'ES82 

o O'86SE 

0 

0 

0 

0 

0 

0 

0 ------- (nm) 
o A383N3 
0 aus 
0 lQUJ 

0 E1 
0 

0 

D 

0 

0'0 P'9P1 
====I== ====tt= 

0'0 E 'LZ 

0'0 L'S1 

0 '0 8 '8 

0'0 0'5 

0'0 E'O 

0'0 0'0 

0'0 9.1 

0'0 S'9 

0'0 9'L 

0'0 8'51 

0'0 6-52 

0'0 8'1E 

(nml ~ (MI 
------- _-_--__ 
U313 9NILK3H 
UdNI fdldWI 
T3M 33T3 

'11 01 

Z'E885 
======E 

6'8811 

L'1SS 

8'P81 

C'S6 ' 

8.EZ 

6'02 

8'6E 

2'011 

O'SEI 

E'69V 

S'BEZI 

f'S281 

_------ 
(ma) 
311,LWH 

UdNI 
nu 

6 

0'0 ------- ------- 
0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

------- 
(nuts#) 
DM11003 
UdNI 
rnJ 

L 

0'0 ------- -- -- -- - 
0'0 

,O'O 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0-0 

0'0 

0'0 

------- 
maw) 
A383N3 
?BMm8 
a3svkl 

9 

A38313 3LIS 

, 



=NTH ----- 
I JAN 

FEB 

will 

APR 

HAY 

" JUN 

JUL 

. AIlC 

SEP 

m 

NOV 

D E  

0 . TOTAL 4582.0 

\ 2  

TOTAL 
, HEAT 

LOAD 
~#BTo) ------- 
1436.6 

969.6 

363.5 

101.9 

82.8 

28.1 

13.5 

15.7 

71.3 

140.9 

429.4 

928.8 

-= = - --- - ---- 

3 

TOTAL 
CooLItZG 

LOAD 
IEISTU) _ _ _ _ _ _ _  

0.0 

0.0 

99; l  

694.9 

589,O 

1651.0 

2861.1 

2392.6 

868.3 

321.6 

140.2 

0.0 

------- ----_-- 
9617.9 

S I T E  E N E R G Y  

4 5 \ 6  7 8 

TOTAL 'WASTED NEL ELEC 
ELECPR RCVRED RCVRaBL INPUT INPW 

LOAD ENERGY ENERGY COOLING COOLING 

519.5 

473.2 

544.2 

553.1 

645.2 

816.1 

945.6 

940.2 

704.0 

560.8 

494.2 

525.3 

0.0 

0.0 

0.0 

0.0 

0 .0  

0.0 

0 .0  

0.0 

0.0 

0 .0  

0 . 0  

0.0  

0.0 

0.0 

0.0 

0.0 

0 . 0  

0.0  

0.0 

0.0 

0 . 0  

0.0 

0 . 0  ' 

0.0  

0;o 

0.0 

0.0 

0.0 

0 .0  

0.0 

0.0 

0 . 0  

0.0 

0.0 

0 . 0  

0.0  

(m) ------- 
0.0 

0.0 

6.1 

40.8 

45.9 

112.6 

197.2 

161.8 

63.3 

24.5 

9.2 

0.0 

-=----- - __--- 
661.3 

9 1 0  

NEL ELR: 
INPUT INPUT 

HeATING .HEATING 
(KBTu) ------- 
1825.1 

1238.5 

469.3 

135.0 

110.2 

39.8 

20.9 

23.8 

95.2 

184.8 

551.7 

-1188.9 

------- -_----- 
5883.2 

(rn) _-_____ 
31.8 

25.9 

15.8 

7.6 

6.5 

. ' 1.6 

0.0 

0.3 

5.0 

8.8 

15.7 

27.3 

11 

FUEL 
INPUT 
ELECT 
(EIBTU) ------- 

0 . 0  

0.0 

0 .0  

0 . 0  

0.0 

0 . 0  

0 . 0  

0.0 

0 . 0  

0.0  

0 . 0  

0.0 

12 

TOTAL 
FUU 

INPW 
(PIBTU) ------- 
1825.1 

1238.5 

469.3 

135.0 

110.2 

39.8 

20.9 

23.8 

95.2 

184.8 

551.7 

1188.9 

__---__ ------- 
5883.3 

* 
SOURCE 

* 
13  * 14 

TOTAL * TOTAL' 
S I T E  O SOURCE 

ENERGY * ENERGY 
(#BTU) * (MBTU) 

* 

-___-__ * ------- 
* 

3598.0 7144.3 

2853.4 * 6083.8 

2326.8 * 6042.3 

2022.8 5798.8 

2312.3 * 6717.3 

2825.3 * 8397.1 

3248.2 * 9703.7 

3232.6 * '9651.0 

2497.9 7304.0 

2098.8 * 5927.5 

2238.5 * 5612.7 

2981.7 * 6567.8 

* 

* 

0 

0 

~0 

* 

0 

* 

* 

* 

* 

* 
------- 0 ------- _-___-- ------- 
32236.3 * 84950.3 

I 

2.22  
, 



31-STORY OFFICE BLDG, CHICACO - LOAD1 STD ASHRAE WEIGHTING FACTORS DOE-2.1E-001 W e d  NoV 10 14:35:12 1993PDL RUN 1 
RUN 1 DUAL-DUCT VARIABLE VOLUWE S W T m  

REPORT- PS-D PLAWX' LOADS SATISFIED ' WEATHER FILE- TRY CHICAGO 
. _ _ - - - _ _ _ _ _ - - - _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - _ - - - _ _ - - - - - - - - - _ - - - - - - - - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

HW-BOILER 
DHW-HEATER 

LOAD SATISFIED 
TOTh LOAD ON P W  

LOAD SATISFIED 
TOTAL LOAD om PIANT 

ELECTRICITY 

LOAD SATISFIED 
TOTAL LOaD ON PLANT 

4582.0 
4582.1 

100.0 

7721433.0 
7721451.0 

TOWER W E  DESIGN TEHPERATURE OF 85.F 0 HOURS 

I 

100.0 

0 

2,23 



0.000 0.000 0 
0 0.000 0.000 
0 0.000 0.000 

4 4582.1 0582.0 HEATING LOADS 
9617.8 9617.8 COOLING LOADS 

ELECTRICAL LOADS 26353.1 26353.0 

, i 

' I  



CATEGORY OF USE ----__---______ 
AREA LIGHTS 10810.3 0.0 

MISC EQUIEWr 3997.2 0.0 

SPACE HEaT 281.1 5598.3 

SPACE C O L  1461.7 0.0 

HD'r REJK!" ' 539.1 0.0 

FmPS & MISC 474.6 0.0 

V m  FWS 8789.0 0.0 

DOKHOT WATER 0.0 284.9 - - - -_____-  _ _ _ _ _ _ - _ _ _  
TOTAL 26353.0 . 5883.2 

TOTAL SITE ENERGY 32236.27 HBTU 50.4' #BTU/SBFT-YR GROSS-AREA 50.4 #BTU/SQm-YR NET-AREA 
TOTAL SOURCE ENERGY 84950.23 WTU 132.7 #BTU/SQFT-YR GROSS-MER 132.7 #BTU/SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTEM ZONE OWSIDE OF THROTTLING RANGE = 0 .0  
PERCENT OF HOURS ANY PLAwp LOAD NOT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES. 

2,, 25 



ENEffiY COSTIGROSS 
ENERGY COST/WET 

BLDG AREA: 0 .95 
BLDG AREA: 0 .95 
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W 544248 544248 2492.4 2492.4 29934 12462 0 0 0 2000 0 0.0737 40097 

APR 553110 553110 2828.4 2828.4 30421 14142 0 0 0 2000 0 0.0736 40718 

HAY 645226 645226 2944.6 2944.6 35487 14723 0 0 0 2000 0 0.0731 47166 

JUId 816149 816149 3119.7 3119.7 44888 15599 0 0 0 2000 0 0.0725 59130 

JUL 945592 945592 3700.9 3700.9 52008 18504 0 0 0 2000 0 0.0721 68191 

A[#; 940158 940158 3204.0 3204.0 51709 16020 0 0 0 2000 0 0.0721 67811 - 
SEP 703986 703986 2901.8 2901.8 38719 14509 0 0 0 2000 0 0.0728 51279 

0 0.0736 41257 Oep 560817 560817 2418.5 2418.5 30845 12093 0 0 0 2000 
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S D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 14:35:12 1993SDL RUN 2 

379 ' 
' 380 ' TITLE LINE-2 ORUN 2 VARIABLE AIR VOLW SYSTEH ' 
' 381 * LINE-4 OELBTRIC THERHOSTATIC BASEBOARDS O 

' 382 LINE-5 'WAN-UP CYCLE USES GAS HEAT' .. 
383 

0 384 ' S HVAC SYSTEI DESCRIPTION 
' 385 ' 
O 386 ' S DESIGN TERPS COOLIlyG 78F HEATING 70F. 
' 387 S SYSTW TYPE A SINGLE VARIABLE AIR VOLUHFi SYSTEH SERVES THE mIRE BUILDING. 
' 388.0 s THE SYSTW HAS A DRY BULB CONTROLLED ECOMOMIZER WITH A LIMIT 
e 389 * s TEHP OF 68F. THE FAN HAS INLET VANES. 
O 390 ' S THE VAV BOXES HAVE A MINIT%%I STOP OF 258. 
' 391 ' S ELECTRIC BASEBOARDS I N  ALL PERDETER SPACES ARE 
' 392 ' S SUFFICIENTLY LARGE TO HEAT THE SPACE BUT NOT PICK UP THE HEATING 
' 393 ' s LOAD ON A COLD WINTER MORNING; THEREFORE, A GAS WAM-UP CYCLE IS 

394 * s IS PROVIDED WHICH MINIMIZES THE USE OF THE ELECI'RIC BASEBOARDS 
* 395 * s AND REDUCES THE ELECTRIC D W D  CHARGES. IT IS VERY DIFFICULT ' 

396 S TO SIMJUTE THE DYNMICS OF THIS CONTROL STRBTEGY CORRECTLY AS 
397 * $ ON SOME MORNINGS SPACES ARE UNDERHEATED. AND ON OTHERS THEY ARE 
' 398 ' s OVERHEATED. THE OPERATOR OF THE BUILDING WOULD I N  FACT NEED TO 
' 399 ' s TUNE THE SUPPLY AIR TERPERATURE SETPOINT TO ELIMINATE THE 
e 400 * $ PROBLM. 
' 401 ' 

' 402 ' S THE SUPPLY A I R  TEHPERATURE IS SET AT IOOF FOR ONE HOUR ON WIPTER 
403 S MORNINGS AND THE CONTROL OF THE VAV BOXES OPENS THE BOXES 
' 404 ' $ FULL FOR THOSE HOURS. THE SUPPLY A I R  TEMPERATURE IS  60F AT ALL 
' 405 ' S OTHER TIMES. MINIMUM VENTILATION AIR IS  20 CIWPERSON AND THE 

406 * $ 

408 ' s THEMOSTATS TO HOLD SPACE AT 55F. THE FANS DO NOT RUN AT NIGHT 
e 409 S BUT CAN CYCLE ON AS EARLY 12 PM TO HOLD SETBACK. THE MINIMUM OA 
' 410 s DAMPERS ARE HELD CLOSED DURINC MORNING STARTUP YEAR ROUND, 
' 411 ' S HOWEVER THE ECONOPlIZER DWPERS ARE ACTIVATED I F  NEEDED. 
e 412 
' 413 ABORT ERRORS .. 
' 414 ' DIAGNOSTIC WARNINGS .. 
' 415 SYSTCNS-REPORT S W R Y =  (SS-A, SS-D, SS-J) . . 
' 416 ' 
' 417 S SCHEDULES 

FAN OPERATES FROM 7AM TO 6 W  WEEKDAYS AND IS OFF QN WEEKENDS AND . 407 $ HOLIDAYS. THERE IS A NIGHT LOW LIMIT SETTING FOR PERIMETER 

' 418 ' 
' 419 ' H R S l  
O 420 ' HRS2 
O 421 ' DAYSl  
' 422 ' AHU-SCHED 
' 423 ' 
' 424 H R S H l  

425 ' HRSH2 
' 426 ' DAYHEAT 
' 427 THEAT 
' 428 ' 
' 429 ' HRSCl 

430 ' HRSC2 
' 431 ' DAYCOOL 
' 432 ' TCOOL 
' 433 ' 

= DAY-SCHEDULE (1 .7)  (0) (8.181 (1 
= DAY-SCHEDULE (1.241 (01 .. 
E WEEK-SCHEDULE (FDN.FRI1 HRSl 
E SCHEDULE THRU DEC 31 DAYSl . 
= DAY-SCHEDULE (1.8) (55) (9 ,181 
E DAY-SCHEDULE 11.24) (55) .. 

(19,241) (01 .. 
(WM) HRS2 .. 

$ FANS S 

701 (19.24)  (55)  .. 
(WEHI HRSH2 .. 3 WEEK-SCHEDULE (MOM, FRII HRSHl 

= SCHEDULE THRU DEC 31 DAYHEAT .. $ HEATING S 

= DAY-SCHEDULE (1.71 (99)  (8.18) (78)  (19,241 (991 .. 
E DAY-SCHEDULE (1,241 (99)  .. 
E WEEK-SCHEDULE (MN.FRI1 HRSCl (WEHI HRSC2 .. 
I SCHEDULE THRU DEC 31 'DAYCOOL a .  $ COOLING 5 



0 

0 

* 434 * COOLON ' = SCHEDULE THRU DEC 31 (ALL) (1,241 (55) .. 
* 435 a 

* 436 * 
* 431 * 
* 438 
* 439 * 
* 440 * 
* 441 
* 442 * 
* 443 * 
* 444 e 

* 445 * 
* 446 * 
* 441 * 
* 448 a 
* 449 
* 450 * 
* 451 * 
* 452 * 
* 453 Q 

* 454 * 
* 455 0 

* 456 Q 

* 451 
* 458 0 

* 459 * 
* 460 * 
* 461 * 
* 462 * 
* 463 * 
* 464 * 
* 465 * 
* 466 * 
* 467 * 
* 468 * 
* 469 * 
* 410 * 
* 411 * 
* 412 * 
* 413 * 
* 414 * 
* 415 * 

. * 476 * 
* 411 * 
* 418 O 

* 419 * 
* 480 * 
* 481 * 
* 482 * 
* 483 O 

* 484 * 
* 485 * 
* 486 * 
* 487 * 
* 488 * 
* 489 * 
* 490 * 
491 * 

* 492 * 
* 493 * 
* 494 * 
* 495 * 
* 496 * 

HEATON = SCHEDULE THRU DEC 31 (ALL) (1.24) ( 6 0 )  .. 
REV-STAT-ACT = SCHEDULE THRU MAR 15 (ALL) (1,8) (1) (9.24) (-999) 

THRU DEC 15 (ALL) (1.24) (-999) 
THRU DEC 31 (WI (1.8) (11 (9.24) (-999) .. 

SA1 = DAY-SCHEDULE ( 1 , 8 )  (110) (9.18) (601 119.24) (110) .. 
SA2 = DAY-SCHEDULE (1.8) (90) (9.181 (601 (19.24) (90) .. 
SAT-SETFT I SCHEDULE THRU H A R  15 (#ON) SA1 (TUE.FF.11 SA2 (WEH) (1.24) (110) 

THRU HAY 15 (WD) SA2 (WMI (1.241(90) 
THRU SEP 15 (W) (1.241(55) 
THRU OCT 15 (WD) SA2 (#MI (1,24)(901 
THRU DEC 31 (#ON) SA1 (TUE,FRI) SA2 (WEH) (1,241 (110) .; 

OA-DAMPER-POS = SCHEDULE THRU DEC 31 (ALL) (1.8) (.Ol) (9.18) (-999) (19.241 (.01) . . 
.$ ZONE SUB-COMANDS 

ZAIR E ZONE-AIR 

CONTROL I 'ZONE-CONTROL 

S ZONE DESCRIFTION 

RZ 1 ZONE 

OA-CFWPEk20 . . 
DESIGN-HEAT-To70 DeSIGN-COOL-T=74 
HEAT-TE#P-SCH=THEAT COOL-TWP-SCH=MCOL 
BASEBOARD-CTRLITHERMSTATIC 
THERMOSTAT-TYPE=REVERSE-ACTION .. 

ZONE-AIR=ZBIR ZONE-CONTROkCOWTROL 
#IN-CF#-SCHzREV-STAT-ACT CF#/SOFT=1 

RZ2 = ZONE 
RZ3 = ZONE 
RZ4 = ZONE 
RZ5 = ZONE 
TZ1 = ZONE 
TZ2 = ZONE 
TZ3 = ZONE 
TZ4 = ZONE 
TZ 5 = ZONE 
A-STORAGE= ZONE 

LIKE RZ1 
LIKE RZ2 
LIKE RZ2 
LIKE RZ3 
LIKE RZ1 
LIKE RZ2 
LIKE TZ2 
LIKE TZ2 
LIKE TZ3 
LIKE RZ1 

BASEBOARD-RATING=-55000 .. 
BASEBOARD-RATINC=-l4OOOO . . 
B-R=-69000 . . .. .. .. 
8-R=-120000 .. 
B-R=-60000 . . .. .. I 

AIR-CHANGES/HR=I OA-CHANGES.0.5 .. 
S SYSTW SUB-COWNDS 

S-CTRL E SYSTEM-CONTROL COOLING-SCHEDULE=COOLON 
HEATING-SCHEDULEIHEATON CWL-CONTROL = SCHEDULED 
HEAT-SFP-T.100 COOL-SET-SCHzSAT-SETW 
WIN-SUPPLY-TIS~ #AX-SUPPLY-TmlOO 
#IN-HU#IDITY=25 . . 

S-FAN = SYSTEM-FANS FAN-SCHEDULLAHU-SCHED FAN-COWTROL=INLET 
SUPPLY-STATIC=5.5 SUPPLY-EFFIO. 5 5  
RETURN-STATIC=2.0 RETURN-EFFz0.53 .. 

S-TERM = SYSTEM-TEMINAL REnERT-DELTA-T=20 WIN-CF#-RATIO=O.25 .. 
S SYSTW DESCRIRIOW 

BLOC = SYSTEEl SYSTW-TYPbWAWS SYSTW-CONTROLIS-CTRL 
SYSTW-FANSzS-FBW #IN-AIR-SCH=OA-DB#PER-POS 
SYSTE#-TEWIWS-TEW RETURN-AIR-PATH=DUCT 
BASEBOARD-SOURCE=ELERIC PREHEATnHOT-WATER 
HEAT-SOURC&HOT-WATER HUHIDIFIER-TYPC-HOT-WATER 

2.30 



* 497'* ECOIVO-LIMIT-Tr68 Z O N E - W t  (RZ1, RZ2.RZ3, RZ4, 
* 498 * RZ5,TZl,TZZ,TZ3,TZB,TZS) .. 
0 499 e 
0 500 * BASHT-SYS = SYSTEN SYWW-TYPESZRH W-SUPPLY-T=105 
* 501 * IIN-SUPPLY-T+55 SUPPLY-STATICz2.5 
* 502 * SUPPLY-EFFz.5 FBW-SCHEDULE=WJ-SCHED 
* 503 * HEATIffi-SCHEDULE=HEATON HEBT-SOWRCE=ELD3RIC 
* 504 * COOLIffi-SCHEDULEXOOLON 
* 505 * ZONE-tLWES= (A-STORAGE) . . 
* 506 * 
* 507 * P W 1  t PLAST-BSSIGNHEFT S Y S T E H - W S  = (BLDG.BASHT-SYS) 
* 508 * INT-ELEC-W I 100 $ POR ELEVATORS 
* 509 * IWT-ELEC-SCH I OCCUP 
* 510 * DHW- SIZE0 
e 511 * DHW-ouI/PIW = 2.22 
* 512 * DHW- SCH I OCCUP .. 
* 513 * 
* 514 e OC1 =DAY-SCHEDVLE (1.8) ( 0 . )  (9.10) (1.) 
* 515 * (11,13) (.8,.4,.8) (14.24) (l.,l.,l., 

* 517 * OC2 =DAY-SCHEDULE (1.24) ( 0 . 0 )  .. 
* 518 * PEOPLE =WEEK-SCH EDULE (#ON,FRI) (3c1 (WEH) OC2 .. 
* 519 * OCCUP =SSHEDULE THRU DEC 31 PEOPLE .. 
* 521 * COMPUTE SYSTEM .. 

.3,.1,.1,.1,0.,0.,0.,0.) .. 516 * 

520 * END .. . 
522 * INPUT P M  .. 

LJ 



O 523 * 
524 * 
525 * 

O 526 O 

527 * 
* 528 O 

529 * 
* 530 
* 531 O 

532 O 

* 533 O 

* 534 * 
* 535 * 
O 536 
O 537 
538 * 
539 O 

* 540 * 
* 541 * 

' * 542 * 
0 543 * 
0 544 * 
* 545 * 
O 546 * 
* 547 O 

* 548 * 
549 * 

* 550 * 
551 

. 
P D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 14:35:12 1993PDL RUN 2 

P W 1  = PW-ASSIGNHERT .. 
PLANT-REPORT SWRY=IPS-A. BEPS) . . 
S EQUIMNT DESCRIPTION 

THE P M  USES CHILLED WATER STORAGE. THE CHILLER CHARGES 
THE TANU AT MIGHT. STORED CHILLED WATER IS BELEASED FROM 12ERx)M W 5 W .  
WHICH IS THE ON-PEAK PERIOD OF THE TIHE-OF-DAY RATE SCHEDULE. 
THE CHILLER PROVIDES OFF-PEAK COOLING AND SUPPLE4ENTS THE TANK 
DURING THE OM-PEAK PERIOD IF NECESSARY. 
DAYTIME HEATING IS DONE WITH ELEETRIC BASEBOARDS, 
BUT FOR NIGH"I#E HEATING AND FOR EARLY kDFNIffi 
START-UP A GAS HOT WATER GENERATOR IS USED. 

CMP€ rPLANT-EQUIPf4ENT TYP&HEW-CENT-ClGR SIZE.13.5 I-N-2 .. 
DHWH rPLANT-EBUIPHEWT TYPE=UOC-DHW-HEATER SIZE -999 . . 
HWG zPLANT-EQUIPMENT TYPE=HW-BOILER SIZE=-999 . . 
CPWR rPLANT-EBUIPMEwP TYPEXOOLING-TWR SIZE=-999 .. 
CTANK =PLANT-EQUIPMENT TYPECPANK-STORAGE SIZES0 I-N=1 . . 

ENERGY-STORAGE COOL-STORE-RATE=13.5 CGOL-SUPPLY-RATE13.5 
COOL-STORE-SCH=TANK-CHG CTAN#-II)SS-COEFsSO 
CTAN#-BASE-T=54 CTANK-T-RANGE=lO CTAN#-ENV-T=53 . . 

552 O 

554 THRU OCT 1 (W) (1,7) (1) (8.24) ( 0 )  
555 THRU DEC 31 (W) 11.24) (6) :. 

* 553 TAN#-CHGSCHEDULE THRU 1 (ALL) (1.24) IO) 

O 556 . 557 * TAN#-CHARGE nLOAD-ASSIGWm TYPE;COOLING LOAD-RANCE13.5 
* 558 PLAWP-EBUIF+IENTrC#PC N-1. .. 
O 559 
* 560 * RELEASE-CHG =LOAD-ASSIGMm TYPECOOLING LOAD-RANcE--27 
O 561 * PLAWP-EQUIP#WI'+CTAN# N.1 

O 563 O 

562 PW-EQUIWENTsRIPC M=1 .. 
564 * OFF-PEAK-CLG-LOAD-BSSIGkGlEWF TYPECOOLING LOAD-RWGE=27 
565 * PLAW-EQUIPHDIT =C#K N-2 .. 
566 * 

* 567 CHW-CTRL =DAY-ASSIGN-SCH (1.7) (TANK-CHARGE) (8,12) (OFF-PEA!GCLG) 
* 568 (13,171 (RELEASE-CHGI (18.241 (OFF-PEAK-CLG) . 
* 569 * WEH-CTRL =DAY-ASSIGN-SCH (1.24) (OFF-PEAK-CLG) .. 
* 570 O 

* 571 * CHILLER-CTRLeSCHEDULE THRU DOC 31 (WD) CMJ-CTRL (WEHI WM-CT'Rt .. 
* 572 * 
* 573 LOAD-MWAGBlRlT PRED-LOAD-RANGE-999 
* 574 ASSIGN-SCHEDULE=(DEFAULT,CHILLER-CTRL,DEFAULT) .. 
* 575 * 
* 576 END .. 
* 577 O COMPUTE PLANT .. 

, 
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? 578 e 

579 INPUT ECOWICS .. 

, 



E D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 14:35:12 1993EDL RUN 2 

S FHERGY COST DESCRIPTION 
582 * 

O 583 * $ ELECTRICITY I S  CHARGED ACCORDING TO A TIHE-OF-DAY SCHEDULE THAT CHANGES FRW 
* 584 * $ SUMMER TO WINTER SEASONS. THE D W  CHARGE aLS0 CHANGES, FROY 5 DOLLARS/## 
* 585 $ I N  WINTER TO 6 DOLLARS/## I N  S W E R .  
* 586 0 s THERE IS mo RATCHET OR O ~ H E R  SPEC= m m w .  

587 O S HWEVER, NOTE THAT IT I S  ASSWED THAT THE PEAK D M D  
* 588 O S OCCURS DURING THE ON-PUX PERIOD SINCE THERE IS  NO D W D  CHARGE FOR 

589 S THE OFF-PEAK OR SHOULDER PERIODS. 
O 590 

591 ECOROMICS-REPORT S=(ES-D.ES-E,ES-F) .. 
* 592 
0 593 * GAS-RATE = VTILITY-RATE 
0 594 
0 595 * 
0 596 ELK!-RATE I UTILITY-UTE 
* 597 * 
0 598 
0 599 (I 

O 600 
601 * 

* 602 * 
603 O 

* 601 * s 
$ THE FLAGS USED IN 

* 605 O s OFF- PEAK 
* 606 * s SHOULDER 

607 * s ON-PEBK 
608 

* 609 WINTER-OFF-P = BUCK-CHARGE 
O 610 

611 * 
* 612 
* 613 * 

615 
616 * 
617 * 
618 * 

. 614 * WINTER-SHOUL I BUCK-CHARGE 

* 619 * WIWTER-ON-P = BUCK-CHARGE 
* 620 

621 * 
* 622 * 

623 * 
624 O 

* 626 * 
627 
628 
629 * 

O 630 

* 632 * 
633 * 

* 634 

* 625 * WIWER-DWD = BLOCK-CHARGE 

631 * S W R - O F F - P  D BUCK-CHARGE 

RESOURCE=NATURAL-GBS 
ENERGY-CHG = .60 .. 
RESOURCE = ELECTRICITY 
BLOCK-CHARGES = (WINTER-OFF- P, WINTER-SHOUL, 

WINTER-ON-P, SWER-OFF-P, 
SMR-SHOUL, S M R - O N - P  
WINTER-DEkLWD, SWER-DE#AND) . 

THE BUCK-CHARGES AND SCHEDULE BELOW 

WINTER SWER 
1.1 2.1 
1.2 2.2 
1.3 2.3 

BLOCK-SCH = SEASONS-SCH 
SCH-FLAG = 1.1 
BLOCKl-TYPE = W/#w 
BIKlCK1-DATA = (200, .04 ,0  

BLOCK-SCH =SEASONS-SCH 
SCH-FIAG = 1.2 
BLOCKl-TYPE = W/## 
BLOCKl-DATA = (200, .O45,0 

BLOCK-SCH = SEASONS-SCH 
SCH-FLAG = 1.3 
BIQCK1-TYPE = W/KW 
BIQCK1-DATA = (200, .05 .0  

800, .05 ,0)  .. 

800. .055,0) . . 

800, .06,0)  .. 
BLOCK-SCH = SERSONS-SCH 
SCH-FLAG = 1.3 
TOU-SEASON-LIW I ( S W E R - D W )  
BLOCKl-TYPE I D W  
BLOCiU-DATA ( 1.5.00) .. 
BLOCK-SCH = SeBSONS-SCH 
SCH-FLAG = 2.1 
BIQCK1-TYPE = #wH/#w 
BIKlCKl-DATA = (175, .045.0 

i 
. .  

0 
2.34 . I  
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635 800. .055.0)  . . 
0 636 SUkMER-SHOUL = BUCK-CHARGE BLOCK-SCH = SERSONS-SCH 
* 637 O SCH-FLAG = 2.2 
O 638 * BLOCK1-TYPE = #wH/wJ 
O 639 BLOCK1-DATA = (175..055.0 
* 640 800. .065,0) . . 
* 641 SLMER-ON-P = BLOCK-CHARGE BLOCK-SCH = SEBSOWS-SCH 
O 642 O SCH-FLAG = 2.3 
* 643 * BLOCK1-TYPE = ICWH/#w 
* 644 * BLOCIU-DATA = (175,.065,0 

* 646 * 

* 648 * SCH-FLAG = 2.3 
* 649 O TOU-SEWSOW-LIW#S = (WIWTER-DEHMD) 

645 O 800..075.0) .. 
647 * S U W E R - D W D  BLOCK-CHARGE BIQCX-SCH = SEBSOPIS-SCH 

650 * BLOCK1-TYPE = D W  
651 * . BLOCKI-DATA = ( 1.6.00) .. 

O 652 * 
0 653 0 SEASONS-SCH SCHEDULE THRU WY 15 (WD) (1.8) (1.1) (9.12) (1.2) (13.17i (1.3) 

O 655 (WM) (1.8) (1.1) (9.24) (1.2) 
654 (18.22) (1.2) (23,241 (1.1) 

* 656 THRU SEP 15 (WD) (1.8) (2.1) (9.12) (2 .2)  (13.18) (2.3) 
657 (19,24) (2.2) 

* 658 O (WM) (1,s) (2.1) (9.24) (2.2) 
* 659 * THRU DEC 31 (WD) (1.8) (1.1) (9.12) (1.2) (13.17) (1.3) 
* 660 O (18.22) (1.2) (23.24) (1.1) 
661 (WM) (1.8) (1.1) (9.24)(1.2) .. 
662 END .. 
663 COMPUTE ECONMICS .. 

O 664 * INPVT SYSTEMS .. 
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31-sIy)RY O F F I C E  BLDG, CHICAGO - IQAD1 RUN 2 VARIABLE A I R  V O L W E  SYSTW DOE-2.1E-001 Wed NOV 10 14:35:12 1993SDL RUN 2 

REPORT- S V - i  SYSm DESIGN PARMETERS BLf f i  WEATHER FILE- TRY CHICAGO 
ELECTRIC T H E W S T A T I C  'BASEBOARDS WAR#-UP CYCLE USES GAS HEAT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S Y S T W  ALTITUDE F I O O R A R E A  #Ax 

TYPE c3vLTIPLIER (SBFT 1 PEOPLE 

VAVS , 1.020 620000.0 4402. 
il> sy= 

BLW; 

SUPPLY RETURN O W S I D E  COOLING HEATING COOLING HEATING 
FAN EL= DELTA-T FAN RBC DELTA-T A I R  CAPACITY SENSIBLE CAPACITY E I R  E I R  

(CFW ) (UW) (F) (CFW ) (#w) (F) RATIO (#BTU/HR) (SHR) (KBTU/HRl b T U / B T U )  (BTUIBTU) 

849109. 977.066 3.6 849109. 368.704 1.4 0.106 33083.254 0.676-30765.266 0.00 0.37 

SUPPLY EXHAUST #INI#U# O W S I D B  COOLING MTRACTION HEATING ADDITION 
ZONE F L O W  F L a  FIQW A I R  FLU3 CAPACITY S E N S I B L E  RATE CAPACITY RATE 
WlWE ( C r n  ) (CFW ) ' RATIO (CFW 1 (KBTU/HR) (SHR) (KBTU/HR) (#BTU/HR) (#BTU/HR) HULTIPLIER 

RZ1 12138. 0. 0.000 0.250 1224. 0.00 0.00 249.07 -262.18 -448.27 1.0 

RZ2 

RZ3 

RZ4 

x Rz5 

T Z  1 

TZ2 

TZ3 

TZ4 ' 

TZ5 

5391. 

1672 .I 

5348. 

2336. 

12138. 

5418. 

1627. 

, 5785. 

2440. 

.o. 

0. 

0.  

0. 

0. 

0. 

0. 

0. 

' 0. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.250 571. 

0.250 265. 

0.250 571. 

0.250 , 265. 

0.250 1224. 

0.250 ' 571. 

0.250 265. 

0.250 571. 

0.250 265. 

0.00 0.00 

o.oo_. 0.00  

0.00 0.00 

0.00 0 .00  

0.00 0:oo 

0.00 0 .00  

0.00 0.00 

0 . 0 0 '  , 0.00  

0;OO 0.00 

\ 

110.63 -116.45 -314.67 

34.31 -36.11 -123.17 

109.74 -115.51 -313.27 

47.93 -50.45 -144.68 

249.07 -262.18 -448.27 

111.18 -117.03 -295.54 

,33.39 . -35.15 -112.73 

118.70 -124.95 -307.42 

50.06 -52.69 -139.04 

1.0 

1.0 

1.0 

1.0 

30.0 

30.0 

30 .0  

30.0 . 

30 .p 

i .  

2.36 



27200. 15.619 1.8 0. 0.000 0.0 0.125 948.825 0.721 -1227.298 0.00 0.37 

SUPPLY EXHAUST HINIHUH OUTSIDE COOLING EXTRACTION HEATING ADDITION 
ZONE F L O W  FLGJ FAN F L O W  A I R  FLGJ CAPACITY SENSIBLE RATE CAPACITY RATE 
MA#E ( C r n  I ICFN I (#w) RATIO (CFW I (KBTUIHRI (SHR) (KBTU/HR) (KBTUIHR) (KBTUIHRI MULTIPLIER 

A-STORAGE 27200. 0. 0.000 1.000 3400. 0.00 0.00 558.14 0.00 -1083.16 1.0 

2.37 



( 
31-STORY O F F I C E  BLDG, CHICAGO - LOAD1 RUN 2 VARIABLE A I R  VOLUME SYSTEM DOE-2.16-001 Wed.Nov 10 14:35:12 1993SDL RUN 2 

ELECTRIC T H E M S P A T I C  BASEBOARDS WAR#-UP CYCLE USES GAS HEAT 
WEATHER F I L E -  TRY CHICAGO REFORT- SS-D PLANT M W H L Y  LOADS SUWlMY FOR PLANT1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - _ - _ -  C O O L I N G - - - - - - - -  - - - - - - - - H E A T I N G - - - - - - - -  - - -  E L E C - - -  

.Wu(m m m  ELEC- !+lAXIMW 

I 

COOLING TIWE DRY- WET- C m L I N G  HEATING TIME DRY- WET- HEATING TRICAL ELK 
ENERGY OF MAX BULB BULB LOAD ENERGY O F W  BULB BULB LOAD ENERGY WAD 

WWH (MBTU) DY HR TEWP T W P  (#BTU/HR) (HBTU) DY HR T M P  T W P  (#BTU/HR) (IWH) (W) 

JAN 0.00000 0.000 -480.937 11 8 15.F 14.F -25227.889 718884. 5016.672 

FEB 0.00000 O.OO? -424.595 8 8 7.F 6.F -25438.799 597583. 4303.577 

#AR 83.19585 3 16 79.F 62.F 7999.346 -256.093 1 8 28.F 27.F -20184.379 607251. 3695.740 

APR , 605 .01703  28 15 78.F 68.F 13718.789 -128.728 9 17 47.F 36.F -2658.760 525790. 2333.793 

#BY 681.43768 2 1  141 85.F 75.F 16606.508 -73.512 6 17 48.F 38.F -3559.978 480318. 2161.021 

JVN 2267.18628 21  16 82.F 72.F 19424.721 -0.127 16 8 54.F 48.F - 122.216 532027. 2288.137 

JUL 3411.16089 1 9  8 77.F 72.F 23438.977 0.000 0.000 522663. 2419.513 

7 

AOG 3058.12817 16 8 72.F 68.F 21856.553 * 0.000 0.000 . 537604. 2311,094 ' 

S E P  1121.87512 10 15 82.F 70.F 15121.777 

OCT 345.68723 5 16 14 .F  62.F 9919.728 

E#IV , 158.14256 2 16 77.F 62.F 10400.727 

DEC 0 * 00000 0.000 --------- ---------- 
TOT& 11731.829 I 

23438.977 

FlAXIMUM DAILY INTEGRATED COOLING LOAD (DES DAY 1 
W I P N W  DAILY'INTEGRATED COOLING LOAD (HTH F I L E )  

-54.955 23 17 59.F 46.F -2273.243 

-85.576 18  8 43.F 41.F -3569.758 

-101.933 1 5  8 27.F 26.F -7094.745 

-25'6.720 27 8 . 31.F 30.F -25258.002 ---------- ---_----- 
-1863.177 

-25438.799 

0.000 (KBTU) 
230887.600 (KBTU) 

502109. 2188.370 

478057. 2165.382 

573664. 4715.411 

696788. 4494.943 . -------- --_---- 
6772698. 

5016.672 

0 
2.38 



E L E C -  - - - - - - - - - - C O O L I N G - - - - - - - -  - - - - - - - -  H E A T I N G - - - - - - - -  - - -  

m m  w m  ELEC- ~~ 

ENERGY OF MAX BULB BULB LOAD ENERGY O F W  BULB BULB LOAD ENERGY LOAD 
mNTH (W3TU) DY HR TEMP TWP IKBTWHR) IEIBTU) DY HR TEMP TEMP (KBTWHR) I#rJH) I#w) 

COOLING TIElE DRY- WET- COOLING HEATING TIFIE DRY- WET- HEATING TRICAL nEc 

JAN 0.00000 0.000 -1228.748 11 8 15.F 14.F -25227.889 686369. 4731.019 

FEB 0.00000 0.000 -850.592 8 8 7.F 6.F -25438.799 566911. 4092.727 

MR 83.19585 3 16 79 .1  62.F 7999.346 -431.543 1 8 28.F 27.F -20184.379 573556. 3510.529 

APR 

MAY 

m 

Ja 

AUG 

SEP 

o m  

PlOV 

. .  

605.01703 

681.13385 

2261.16309 

3384.38525 

3039.20337 

1117.51477 

345.51819 

158.08046 

TOTAL. 11675.214 

28 15 78.F 68.F 

21  I 4  85.F 75.F 

21  16 82.F 72.F 

19 8 77.F 72.F 

16 8 72.F 68:F 

10 15 82.F 7O.F 

5 16 74.F 62.F 

2 16 77.F 62.F 

. .  

13718.789 

16518 .898 

19304.686 

23257 -844 

21856.553 

14948.386 

9919.728 

10338.622 

-137.147 16 12 51.F 40.F 

-74.092 6 17 48.F 38.F 

-0.127 16 8 54.F 48.F 

0.000 

0.000 

-55.046 23 17 59.F 46.F 

-93.907 18 8 43.F 41.F 

-435.736 1 5  9 28.F 26.F - 

-2657.328 

-3559.978 

-122.216 

0.000 

0.000 

-227 3.243 

-3569.758 

,14506.762 

496185. 

453719. 

502915. 

494790. 

508457. 

474262. 

451453. 

546747. 

2161.263 

2076 .E71 

2203.988 

2335.368 

2226.944 

2104.220 

2081.232 

4559.283 

-894.017 27 8 31.F 30.F -25258.002 666612. 4322.104 0.000 ---------- --------- - - - -______ -------- -_--__- 
-4200.956 6421994. 

23257 .844 -25438.799 4731.019 

2.. 39 



- _ _  H E A T I N G - - -  D A Y .  C O O L I N G  P E A K '  

rn 1 9  WB 8 JUL 19 

HOURLY HOURLY HOURLY 
COOLING SENSIBLE DRY- WET- HEATING- DRY- WET- COOLING SENSIBLE DRY- WET- 

LOAD HEAT BULB BULB MAD BULB BULB LOAD HEAT BULB BULB 
HOUR ( MBTU 1 RATIO TWP TWP (=TU) TWP TBlP ( MBTU ) RATIO TB4P TEMP 

1 0.000 
2 0.000 
3 0.000 
4 0.000 
5 0.000 
6 0.000 
7 23257.844 
8 22514.631 
9 21396.689 

10 21279.252 
11 21347.191 
12 20449.969 
13  2089%.680 
14 20834.625 
15 21063.539 
16 18657.373 
17 17188.213 

19 ' 0.000 
20 0.000 
21 0.000 
22 0.000 
23 0.000 

0.000 

' 18 , 0.000 

0 5: -------- 
MAX 23257.84% 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.984 
0.842 
0.852 
0.855 

.0 .865  
0.854 
0.837 
0.832 
0.836 
0.836 
0.841 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77,F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72 .F '  
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F . 74.F 
86.F 74.F 
8O:F 72.F 
79.F 72.F.  
77.P 71.F 
76.F 71.F 
74.F 70.F 

-1676.769 - 1777.842 
-1863.587 
-2201.448 
-2206.422 
-2255.855 
-2305.349 

-25438.799 
-2892.448 

-11614.917 
-9849.519 
-8485.560 
-7360.321 
-5674.086 
-5062.012 
-3646.734 
-4622.310 
-5997.368 

0.000 
0.000 
0.000 

, 0.000 
0.000 

' 0.000 _-_----- 
-25838.799 

14.F 12.F 
12.F l l . F  
9.F 8.F 
8.F 7.F 
6.F 5.F 
5.F %.F 
5.F 5.F 
7.F 6.F 

13.F l l . F  
14.F 12.F 
17.F 14.F 
19.F 16..F 
21.F 17.F 
21.F 17.F 
21.F 17.F 
21.F 17.F 
20.F 17.F 
18.F 15.F 
17.F 15.F 
15.F 13.F 
13.F 12.F 
13.F 12.F 
12.F l l . F  
9.F .8 .F 

0.000 
0.000 
0.000 
0.000 
o.'ooo 
0.000 

23257.844 
22514.631 
21396.689 
21279.252 
21347.191 
20449.969 
20894.680 
20834.625 
21063.539 
18657.373 
17188.213 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

228884.000 
--__----- 

0.000 . 
0.000 
0.000 
0.000 
0.000 
0.000 
0.984 
0.842 
0.852 
0.855 
0.865 
0.854 
0.837 
0.832 
0.836 
0.836 
0.841 
0.000 
0.000 
0.000 
0 .ooo 
0.000 
0.000 
0 . 0 0 0  

, 

SYSTM-TYPE VAVS SQFI'/TON 319.9 
COOLING PEAK 37.51 ( E T U / H R -  SQFT) HEATIW PEA# -41.03 (BTU/HR- SQFI') 
SUPPLY A I R  PEA# FLU3 1.37 fCFW/SQFT) #IN-081 PERSON 20.40 (CFW 
OA FRAC AT CLG PERK 0.012 OA FRAC AT HTG PER# 0.010 

* ASTERISKS INDICATE HOURS LOADS ROT M E T  

79.F 72:F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
17.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

2 40 



KONTH 

m 

FEB 

MAR 

WPR 

UAY 

m 

JUL 

AUG 

SEP 

OCT 

WV 

DEC 

TOTAL 

m 

- - - _ _ - _ _  C O O L I N G - - - - - - - -  

w m  
ENERGY O F W  BULB BULB r.f3AD 
(HBTU) DY HR TEMP TWP (KBTU/HR) 

COOLING TIME DRY- WET- COOLING 

0.00000 

0.00000 

0.00000 

0.00000 

0.30392 21  13  87.F 76.F 

6.02330 9 15 83.9 73.F 

26.77848 1 3  17 97.F 78.F 

18.92442 26 17 94.F 76.F 

4.36051 10 11 77.F 69.F 

0.16904 4 17 78.F 61.F 

0.06210 2 16 77.F 62.F 

0.00000 --------- 

0.000 

0.000 

0 .ooo 

0.000 

93.557 

165.044 

259.228 

254.092 

191.406 

68.037 

62.104 

0.000 
.--------_ 

56.622 

259.228 

H E A T I N G - - - - - - - -  

w r # m  
HEATING TIME DRY- WET- HEATING 

ENERGY O F W  BULB BULB LOAD 
(#BTU) DY HR TEMP TEElP (KBTU/HR)  

- _ - - - - - -  

-30.984 4 9 4.F 3.F -543.070 

-28.950 8 9 13.F l l . F  -305.531 

-21.719 1 9 30.F 28.F -239.701 

-5.086 19 9 39.F 35.F -144.093 

-0.012 10 9 d6.P 43.F -12.392 

0.000 0.000 

0.000 0.000 

0.000 0.000 

-0.035 22 8 34.F 31.F -14.893 

-0.017 1 8 33.F 32.F -15 .733  

-3.910 29 9 29.F 28.F -138.523 

-18.103 27 9 31.1 30.F -217.205 --------- I -------_-- 
-108.819 

-543.070 

- - -  E L E C - - -  

ELEC- WXklVH 

ENERGY WAD 
~~) (W) 

TRICAL nEc 

17315. 

16233. 

16215. 

12885. 

11399. 

12391. 

11913. 

12427. 

11887. 

11404. 

11717. 

14217. --_----- 
160002. 

185.654 

116.055 

96.767 

68.754 

44.150 

44.149 

44.149 

44.149 

47.013 

47.259 

67.122 

90.176 . -_-__--  

2 .4% 



HOURLY HOURLY HOURLY 
COOLING SENSIBLE DRY- #Is"p- HEATING DRY- WET- COOLING SENSIBLE DRY- W E T -  

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB 'BULB 
HOUR ( KBTU I RATIO T W P  TWP (KBTU) T W P  TWP ( KBTU I RATIO TWP TEElP 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 ' 

18 
. 19 
20 

' 21 
22 
23 
24 

SUM 
wu( 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

123.313 
169.597 
198.345 
221.819 
240.226 
242.319 
239.493 
243.268 
259.228 
242.758 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 ~ 

.-______ , 

259.228 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.526 
0.703 
0.681 
0.661 
0.642 
0.,666 
0.710 
0.718 
0.689 
0.735 
0.000 

0.000 
0.000 
0.. 000 
0 . 0 0 0  
0.000 

0 . 0 0 0 ,  

76.F 66.F 
74.F. 66.F 
74.F 65.F 
73.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F . 78.F 
95.F 78.F 
96.F 17.F 
97.F 77.F 
97.F 78.F 
99,F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-543.070 
-495.242 
-465.945 
-427.645 
-409.028 
-383.750 
-362.119 
-346.622 
-332.858 
-336.910 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

-543.070 

6.F 6.F 
5.F 5.F 
4.F 4.F 
4.F. 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F ' 
2.F 2.F 
4.F 3.F 
7.F 6.F 
1l.F 9.F 
16.F 13.F 
18.F 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F ll.F 
ll.F 9.F 
1O.F 8.F 
ll.F 9.F 
.7.F 6.F 
6.F 5.F 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

' 171.014 
184.646 
211.456 
213.700 
238.488 
233.342 
246.195 
212.832 
177.021 
183.168 
179.725 

0.000 
0.000 
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0.000 
0 . 0 0 0  

2251.587 
---- - ---- 

0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0.000 

0.000 . 
0.696 
0.699 
0.687 
0.714 
0.686 
0.715 
0.707 
0.704 
0.454 
0.668 
0.653 

0 . 0 0 0  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0:ooo 
0.000 

q.000 

,o.ooo 

83.F 72.F 
81.F 72.F 
80.F 71.F 
78.F 71.F 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82.F 72.F 
86.F 74.F . 
88.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F 71.F 
78.F 72.F 
78.F 72.F 
89.F 75.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82.F 74.F 
80.F 72.F 
78.F 72.F 

SYSl'M-TYPE SZRH SQFT/TON 925.8 
COOLING PEAK 12.96 (BTWHR- SQFTI HEATINC PEAK -27.15 (BTU/HR- SQFT) 
SUPPLY AIR PEA# FLOW 1.36 ICFWSQFT) 
OA FRAC AT CLG PEAK 0.125 OA FRAC AT HTG PEA# 0.125 - 

ASTERISKS INDICATE HOURS IQADS NUT #ET 

2.42 



Hw-BOILER 25.608 1 1 

EL=-DHW-HEBTER 0.114 1 1 

HEW-CENT-CHLR 13.500 2 2 

COoLING-rn 10.913 3 3 

CTM-STORAGE 50.000 1 .I 

COOL-STORE-RATE = 13.500 (#BTU/H) 
COOL-SUPPLY-RATE 13.500 (WBTU/H) 



0 

I 

0 

I -~ * 

2 

TOTAL 
HEaT 
LOAD 

mIVf'H fFlBTU) ----- ------- 
JAN -535.1 

FEB 476.5 

MAR 315.7 

APR 169.8 

KkY 97.7 

m 15.7 

JUL 13.5 

AUG 13.7 

SEP 76.2 

OCT 115.4 

NOV 139.3 

DEC 312.7 

3 

TOTAL 
COoLIffi 
LAAD 
fmul -_----- 

0.0 

0.0 

93.4 

655.1 

799.2 

2342.1 

3556.2 

3135.4 

1240.5 

347.0 

174.5 

0 . 0  

-_----- ------- 
12343.5 

S I T E  E N E R G Y  

4 

TOTAL 
ELmR 
LOAD 
irn) ------- 
740.5 

617.6 

636.3 

594.7 

556.4 

707.8 

771.4 

762-,0 

606.9 

5 6 

WASTED 
RCVRED RCVRABL 
ENERGY ENERGY 
(#mol (#mu) ------- _--__-- 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0 .o 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0 .0  

7 8 

F U E L E L E C  
INPUT INPUT 

COOLING COOLING 
(#mu) (#wn) _---_-- --_---- 

0.0 0 . 0  

0.0 0.0 

0.0 9.4 

0.0 55.2 

0.0 67.3 

0.0 170.5 

0.0 244.0 

0.0 219.6 

0.0 97.2 

9 

NR 
INPUT 

HERTING 
(FlBTWl ------- 
782.1 

693.5 

465.9 

248.3 

135.1 

0.8 

0.0 

0.0 

102.5 

10 11 

EL= NEL 
INPUT INPUT 

HEATING ELECT 
(HWH) (HETUI -----__ ----___ 
249.8 0.0 

153.3 0.0 

77.5 0.0 

17.6 0.0 

8.9 ' 0.0 

5.3 0.0 

4.7 0.0 

4.8 0.0 

7.6 0.0 

, 

, 
527.8 0.0 0.0 0.0 39.8 166.2 12.4 0.0 

601.9 0.0 0.0 0.0 16.4 202.5 110.9 0.0 

714.7 0.0 0.0 0 . 0 '  0.0 450.3 210.0 0.0 

1 

' I 2 .44 
, 

O SOURCE 
0 

!2 13 14 

TOTAL TOTAL O TOTAL 
FUEL SITE SOURCE 

INPUT ENERGY ENERGY 
(HETU) ( IGTU) (MBTUI 

0 

----___ - -_____ 0 ------- 
0 

782.1 3309.5 8365.0 

693.5 2801.3 * 7017.5 

465.9 2637.7 6981.9 

248.3 2277.8 6337.5 , 
135.1 2034.0 5832.4 

0.8 2416.5 7248.8 

0.0 2632.7 7898.8 

0.0 2600.5 * 7802.3 

102.5 2173.9 6317.3 

166.2 1967.7 O 5571.2 

202.5 2256.9 O 6366.4 

0 

0 

0 

0 

0 

0 

/ o  ' 

0 

450.3 2889.6 7768.9 

\ 



HW-BOILER 2094.2 
ELEC- DMJ-HEATER 187.2 

======I====== 

LOAD SATISFIED 2281.4 
TOTAL LOAD ON PLPUJT 2281.4 

LOAD SATISFIED 12343.5 
TOTALLOAD ON PLANT ' 12343.5 

ELECTRICITY 7838039.5 
====D=======t 

LOAD SATISFIED 7838039.5 
TOTAL LOAD ON PLANT 7838303.5 

100.0 

CTM-STORAGE 4135.8 4134.8 0.87 0 .06  

TWER ABOVE DESIGN TEMPERATURE OF 85.F 0 HOURS c) 

2.45 



, 

TYPE OF LOAD ~ 

HEATIffi LOADS 
COOLING LOADS 
ELECTRICAL LOADS 

S W R Y  OF LOADS #ET 

TOTAL WAD TOTAL PEA# HOURS 
Lam SATISFIED OVERLOAD OVERLOAD OVERLOADED 

( #BTU 1 (#BTv) (#mu) (#mu) . _ _ _ _ _ _ _ _  ___-__-___ ______----  ---__-__-- ---------- 
2281.4 2281.4 0.000 0.000 0 
12343.5 12343.5 57.109 5.354 32 
26751.9 26751.0 0.000 0.000 0 

0 



ENERGY TYPE: ELECTRICITY NATLTRAL-GAS 
UNITS: HBTU 

CATECORY OF USE -_--_-_____---- 
AREA LIGHTS 10810.3 0.0 

MIX egw1m 3997.2 0.0 

SPACE HEAT 2598.6 3247.1 

SPACE C(3oL 2378.6 0.0 

HEAT REJECT 419.9 0.0 

TOTAL 26751.1 3247.1 

TOTAL SITE ENERGY 29998.22 MBTU 46.9 KBTU/SQFT-YR GROSS-AREA 
TOTAL SOURCE ENERGY 83508.49 MBTU 130.5 KBTU/SQR-YR GROSS-AREA 

PERCENT OF HOURS ANY SYSTEKZONE OUTSIDE OF THROTTLING RANGE = 3.9 
PERCENT OF HOURS ANY PIANT LOAD NOT SATISFIED = 0.4 

NOTE: ENERGY I S  APPORTIONED HOURLY TO ALL END-USE CATEGORIES. 

46.9 KBTU/SQFT-YR NET-AREA 
130.5 KBTU/SQFT-YR NET-AREA 

2.47  



ENERGY COSTJGROSS BLCG AREA: 0.96 
ENERGY COSP/NET BLDG AREA: 0.96 



31-STORY OFFICE BLW, CHICAGO - LOAD1 RUN 2 VARIABLE AIR VOLWE SYSTPI DOE-2.1E-001 Wed Nov 10 14:35:12 1993EDL RUN .2 

REPORT- ES-E S W Y  OF WILITY-RATE: GAS-RATE 
ELECTRIC THEMSTATIC BASEBOARDS WARM-UP CYCLE USES GAS HEAT 

0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UTILITY-RATE: GAS-RATE RESOURCE: NATVRBL-GAS DEMAND-WINCOW: HOUR 100000. BTU/THERM 

METERS: 1 2 3 4 5  BILLING-DAY: 31 RATE-LIMITATION: 0.0000 

RATE-QUALIFICATIONS BLOCK-CHARGES DEMAND-RATCHETS #IN-#ON-RATCHETS .................................... _- - -_-_-________ -----------__--_ ................................ 
#IN-ENERGY: 0.0 
#AX-ENERGY : 0.0 
HIN-DEMND: 0.0 
#AX-D5lAND: 0.0 

QUALIFY-RATE: BLL-MNTHS 
USE-IIN-QUAL: NO 

FIXED HINIW VIRTUAL TOTAL 
ENERGY ENERGY D W D  DEWND CHARGE CHARGE CST BhJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE 
HETERED BILLING METERED BILLING ENERGY D W D  ENERGY 

KOWH THEW THEW THEWS T H E W  ( S  1 ($1 ( $ 1  ( $ 1  ( $ )  ( $ 1  I$) ($/UNIT)- ( $ 1  ----- -------- -------- -------- -------- ------- ------- ------- ------- ------- ------- _---_-- _-___--  ------- 
JAW 7821 7821 317.9 317.9 4692 0 0 0 0 0 0 0.6000 4692 

FEB 6935 6935 320.1 320.1 4161 0 0 0 0 0 0 0.6000 4161 

0 0.6000 2795 w 4659 4659 264.0 264.0 2795 0 0 0 0 0 

APR 2483 2483 46.2 46.2 1490 ' 0 0 0 0 0 0 0.6000 1490 

HAY 1351 1351 60.9 60.9 811 

JWN 8 8 4.8 4.8 5 

JVL 0 0 0.0 0.0 0 

nuG 0 0 0.0 0.0 0 

SEP 1025 1025 39.9 39.9 615 

.ocT 1662 1662 61.1 61.1 997 

NOV 2025 2025 114.9 114.9 1215 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0.6000 811 

0 0.6000 5 

.o 0.0000 0 

0 0.0000 0 

0 0.6000 615 

0 0.6000 997 . 
0 0.6000 1215 

2 .49  



RATE-QUALIFICATIONS ---------___---_---------------- 
HIN-ENERGY: 0.0 
#AX-ENERGY: 0.0 
IIN-DFMAND: 0.0 
#AX-DB#LND: 0.0 

QUALIFY-RATE: ALL-KONTHS 
USE-HIM-QUAL : NO 

BLOCK-CHARGES 

W INTER-OFF- P 
WINTER-SHOUL 
WINTER-ON- P 
SU#PIER-OFF-P 
SUW#ER-SHOUL 
S M R - O N - P  

- JAN 740522 740522 5242.9 5242.9 34144 18759 0 0 0 0 0 0.0714 52903 

FEE 617579 617579 4465.4 4465.4 28630 17922 0 0 0 0 0 0.0754 46552 ' 
W 636339 636339 3775.2 3775.2 29531 14610 0 0 0 0 0 0.0694 44141 

APR 594652 594652 3085.4 3085.4 27746 15427 0 0 0 0 0 0.0726 43173 

HAY 556384 556384 3257.2 3257.2 29112 14034 0 0 0 0 0 0.0775 43146 

JUN 707817 707817 3484.0 3484.0 40840 17714 0 0 0 0 0 0.0827 58554 

JUL 771373 771373 3811.1 3811.1 44334 18973 0 0 0 0 0 0.0821 63307 

AUG 761952 761952 3648.0 3648.0 43863 17574 0 0 0 0 0 0.0806 61437 - 
SEP 606918 606918 3078.0 3078.0 31462 14911 0 0 0 0 0 0.0764 46373 

-0er 521844 527844 2789.8 2789.8 24593. 13949 0 .o  0 0 0 0.0730 38542 

NOV 601948 601948 4896.1 4896.1 28013 17529 . o  0 0 0 0 ' 0.0757 45542 

DSC 714713 714713 4632.2 4632.2 33203 18879 0 0 0 0 0 0.0729 52082 

I 

----- -- _-_-_-- =I=.=.. ======= .====I= ..===== ====I== t=.+=== ----- -- _----- - -------- -------- -------- -------- ==s..==. 
I 

TOTAL 7838040 7838040 5242.9 395471 200281 0 0 0 0 0.0760 595752 

2 . 5 0  



U 
W I L I T Y - R A T E :  E L E C - U T E  

ENERGY-UNITS: IMi 
D W D - W I T S :  #w 

DEMND-WINGU3: HOUR 

RESOURCE: E L E C T R I C I T Y  

WINTER-OFF-P USE: TIHE-OF-USE 
METERED mERGY: 101083 70558 66003 53122 33673 0 0 0 45415 49970 52607 70150 
B I L L I N G  ENERGY: 101083 70558 66003 53122 33673 0 0 0 45415 49970 52607 70150 542581 

M / # w  DERWD: 2404.8 2404.8 2404.8 1532.2 1654.1 0.0 0.0 0.0 1506.2 1567.2 1635.8 2404.8 
ENERGY C H G S I S I :  8043 2822 2640 2125 1347 0 0 0 1817 1999 2104 2806 21703 

WINTER-SHOUL USE: TIHE-OF-USE 
M E T B E D  ENERGY: 374244 
B I L L I N G  ENERGY: 374244 

I M i / # w  DEWAWD: 5242.9 
ENERGY C H G S ( S ) :  16841 

mmm-0W-P USE: TIHE-OF-USE 
METERED ENERGY: 265196 
BILLXNG ENERGY: 265196 

#wH/#w DEMAND: 3751.9 
ENERGY C H G S I S ) :  13260 

s u m m - O F F - P  USE: TIHE-OF-USE 
METERED ENERGY: 0 
BILLIMG ENERGY: 0 

#wHI#w DEMAND: 0.0 
ENERGY C H G S l S ) :  0 

SWER-SHOUL USE: TXHE-OF-USE 
METERED ENERGY: 0 
B I L L I N G  ENERGY: 0 

#wH/KW DEHWJD: 0.0 
ENERGY CHOS IS 1 : 0 

308760 
308760 . 
4465.4 
13894 

325254 
325254 
3775.2 
14636 

291074 
291074 
2914.2 
13098 

131420 
131420 
2612.3 
5914 

0 0 0 
0 0 0 

0.0 0.0 0.0 
0 0 0 

148723 
148723 
2931.9 
6693 

259821 
259821 
2653.2 
11692 

311664 
311664 
4896.1 
14025 

366207 
366207 2517167 
4632.2 
16479 113273 

238262 
238262 
3584.4 
11913 

245083 
245083 
2922.1 
12254 

250458 
250458 
3085.4 
12523 

100751 
100751 
2303.3 
5038 

40643 
40643 
2241.4 
1829 

0 0 0 
0 0 0 

0.0 0.0 0.0 
0 0 0 

112778 
112778 
2582.6 

5639 

45544 

218054 
218054 
2789.8 
10903 

2,37678 
237678 
3505.8 
11884 

278357 
278357 1946618 
3775.7 
13918 97331 

107781 
107781 
2865.1 
4850 

129078 
129078 
3321.5 
5809 

124020 
124020 
3178.9 
5581 

0 0 0 
0 0 0 447066 

0.0 0.0 0.0 
0 20118 0 0 

0 
0 1195393 (a 

0.0 0.0 0.0 

0 0 
0 0 

0 0 0 65747 

0 0 0 
0 0 0 

0.0 0.0 0.0 
0 0 0 

45sd4 
2135.7 ' 
2049 

0 0 0 
0 0 0 

0.0 0.0 0.0 
0 ' 0  0 

125871 
125871 
3257.2 
6923 

301229 
301229 
3484.0 
16568 

322381 
322381 
3811.1 
17731 

318381 
318381 
3648.0 
17511 

127532 
127532 
3078 .O 
7014 

M E R  -OW- P USE: TIHE-OF-USE 
METERED ENERGY: 0 0 0 0 124028 298808 319915 319553 126927 0 0 0 
B I L L I N G  ENERGY: 0 0 0 0 124028 298808 319915 319553 126927 0 0 

#wH/#w DWAND: 0.0 0.0 0.0 0.0 2530.8 2952.3 3162.2 2929.0 2700.4 0.0 0.0 0.0 
EWERGY CHGS IS ) : 0 0 0 0 8062 19423 20794 20771 8250 0 0 

0 1189231 

0 77300 

WINTER-DEWJD USE: TIHE-OF-USE 
METERED D-: 3751.9 
B I L L I N G  DPIIWD: 3751.9 
PRORATE FACTOR: 1.0000 
D W D  C H G S I S ) :  18759 

3584.4 
3584.4 
1.0000 
17922 

2922.1 
2922.1 
1.0000 
14610 

3085.4 2303.3 
3085.4 2530.8 
1.0000 0.4545 
15427 5752 

. 0.0. 0.0 0.0 2582.6 
0.0 0.0 ' 0.0 2700.4 

0.0000 0.0000 0.0000 0.4783 
0 0 0 6457 

2789.8 
2789.8 
1 .oooo 
13949 

3505.8 3775.7 
3505.8 3775.7 
1.0000 1.0000 
17529 18879 129284 

SlEHER-D54AND USE: TIME-OF-USE 
METERED DEMAND: 0.0 
B I L L I N G  D-: 0.0 
PRORATE FACTOR: 0.0000 
D W D  C H G S I S ) :  0 _---___ ------- 

2952.3 3162.2 2929.0 2700.4 
2952.3 3162.2 2929.0 2700.4 
1.0000 1.0000 1.0000 0.5217 
17714 18973 17574 8453 

=EL==== ==55=== ======= =I===== 



, 

1 

TUTAL ENERGY: 740523 617580 636340 594654 556386 707818 771314 761954 606919 527845 601949 714714 7838056 ' 
TOTAL. CHARGES ($1:  52903 46552 44141 63173 43146 58554 63307 61437 46373 38542 45542 52082 595752 

3 

2.52 



S D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v ' l O  14:35:12 1993SDL RUM 3 

* 665 * 
* 666 * TITLE LINE-2 *RUM 3 VARIABLE A I R  VOLUHE SYSTW * 
O 667 * LINE-4 OOA RESET BASEBOARDS * 
* 668 * LINE-5 *- .. 
* 669 * 
* 670 ' S HAVC SYSTEH DESCRIPTION 

671 

673 S SYSTW TYPE A SINGLE VARIABLE A I R  VOLW SYSTW SERVES THE ENTIRE BUILDING. 
* 672 * S DESIGN TWPS CWLING 76F HEATING 70F. . 

* 674 * S 
* 675 * $ 

676 * S 
* 677 * $ 
* 678 S 
* 619 * $ 
O 680 S 
* 681 O S 
* 682 * S 
O 683 O 

* 604 * S. 
685 * S 

* 686 S 
* 687 S 
* 688 $ . 
* 689 O S 
* 690 * $ 
* 691 S 

. * 692 * S 
693 * 

* 694 * 
* 695 O 

696 * 
697 * 

* 698 * H R S l  
* 699 * HRS2 
* 700 O DAYSl 
* 701 * AHU-SCHED 
* 702 
* 703 * H R S H l  
* 704 * HRSH2 
* 705 DAYHEAT 
* 706 * THEAT 
* 707 * 

708 * HRSCl  
* 709 * HRSC2 
* 710 * DAYCOOL 

711 TCOOL 
* 712 * 
* 713 * HEATON 
* 714 
* 715 * SAT-FOA 
* 716 SA1 
* 717 * 

718 
719 * BASEB 

THE SYSTW HI\s A DRY BULB CONTROLLED ECONOHIZER WITH A LEIIT 
TENPERBTURE OF 68F AND THE FANS MWE A SPEED CONTROLLER. THE VAV 
BOXES HAVE A #INJHUk4 STOP OF 20fk. BASEBOARD RADIATION I S  NOT 
CONTROLLED BY SPACE THEWSTATS BUT BY A RESET COWTROL THAT 
IS  A FUNCTION OF OA TWP. THEREFORE THE BASEBOARD IS ACTIVE 
AT NIGHT BW THE FAN SYSTW CAN CYCLE ON I F  NECESSARY TO HOLD 
THE NIGW LOW LIMIT SETTING OF 55F.. THE FANS CAN START AS 
EARLY AS 5 W  %UT ARE DELaYED AS LONG AS POSSIBLE (I.E., OPTIWJt4 
START). FANS ARE O F F  AFTER 6PM AND ON WEEKENDS AND HOLIDAYS. 

THERE ARE REHEAT COILS IN THE VAV BOX= THAT ARE CONTROLLED BY 
SPACE THERMOSTATS SINCE THE BASEBOARD RADIATION I S  SIZED ONLY 
FOR GLASS CONDUCTION. A HWIDISTAT CONTROLS THE 
RETURN A I R  HLMIDITY AT 258 RH BY ADDING STW TO THE A I R .  TO 
PREVEWT ADDING MOISTURE TO LARGE QUANITIES OF OUTSIDE A I R .  WHICH 
I S  VERY COSPLY. THE ECONOXIZER DAMPERS ARE CLOSED BELOW OUTSIDE 
A I R  TWPERATURES OF 45F. THE FREE COOLING CYCLE ON THE CHILLERS 
PROVIDES NECESSARY f%9AANICAL COOLING, SINCE OUTSIDE A I R  COOLING 
IS LOCKED OUT. 

SYSTES/IS-REPORT SUWARY= (SS-A. SS-D.SS-J) . . 
S SCHEDULES 

= DAY-SCHEDULE ( 1 , 5 )  (0) (6 .7)  (-999) ( 8 . 1 8 )  (1) (19.24)  (0) .. 
I DAY-SCHEDULE (1 .24)  (0) .. 
= WEEK-SCHEDULE (KON.FRI) H R S l  (WMI HRS2 .. 
= SCHEDULE THRU DEC 3 1  DAYS1 .. ' S FANS $ 

I DAY-SCHEDULE (1.7) (55)  ' ( 8 . 1 8 )  (701 (19,241 (55)  .. 
z DAY-SCHEDULE (1.241 (55)  .. 
= WEEK-SCHEDULE (#ON, FRI) HRSHl (WEHI HRSH2 . . 
= SCHEDULE THRU DEC 31 DAYHEAT .. $ HEATING S 

z DAY-SCHEDULE ( 1 , 7 )  (99 )  (8,18) (76)  (19.24) (99)  .. 
I DAY-SCHEDULE (1.24) (99)  .. 
= WEEK-SCHEDULE (KON,FRI) HRSCl (WH) HRSC2 .. 
z SCHEDULE THRU DEC 3 1  DAYCOOL .. S COOLING S 

I SCHEDULE THRU DEC 31 (ALL) (1 .24)  (60)  .. 
= SCHEDULE THRU DEC 31 (ALL) SA1 .. 
E DAY-RES&T-SCH SUPPLY-HI 65  SUPPLY-LO 55 

OUTSIDE-LO 20 OUTSIDE-HI 75 .. 
= RESET-SCHEDULE THRU MR 15 (ALL) BASE1 

2.53 



* 720 THRU DEC 15 (ALL) BASE2 
721 * THRU DEC 31 (ALL) BASE3 .. 
722 ' 

* 723 * EASE1 = DAY-RESET-XH OUTSIDE-HI = 60 OUTSIDE-LO 0 
* 724 SUPPLY-HI = 1 SUPPLY-LO = 0 .. 
* 725 * BASE2 = DAY-RESET-SCH OUTSIDE-HI = 60 OUTSIDE-LO 0 
O 726 * SUPPLY-HI = 0 SUPPLY-LO = 0 .. 
0 727 * EME3 I DAY-RESET-SCH OUTSIDE-HI = 60 OVTSIDE-LO = 0 
* 728 * SUPPLY-HI = 1 SUPPLY-LO I 0 e .  

* 729 
* 730 

732 

* 734 
v 735 0 cowI'RoL = ZONE-CONTROL DESIGN-HEAT-T:70 DESIGN-COOL-T.74 
* 736 HEAT-TWP-SCH=THEAT COOL-TWP-SCHoTCOOL 
* 737 v BASEBOARD-CTRL=OVT'DR-RESET 
* 738 THERMOSTAT-TYPDREVERSE-ACTION 
v 739 * 
* 740 * S ZONE DESCRIPTION 
* 741 

* 731 * S ZONE SUB-COMANDS 

733 * ZAIR I ZONE-AIR OA-CFW/PER=20 e .  

742 * RZ1 t ZONE ZO@-AIR=UIR ZONE-COMTROLCOmROL CF#/%m= - 9  

144 * RZ2 I ZONE LIKE RZ1 EASEBOARD-RATIWG~-50000 .. 
745 RZ3 = ZONE LIKE RZ2 E-R -25000 .. 
74b * RZ4 I ZONE LIKE RZ2 .. 

* 747 * RZS = ZONE LIKE RZ3 .. 
748 TZ1 = ZONE LIKE RZ1 .. 

* 749 * TZ2 = ZONE LIKE RZ2 .. 
e 750 * TZ3 = ZONE LIKE RZ3 .. 
* 751 * TZ4 =,ZONE LIKE TZ2 . . 
752 TZS = ZONE LIKE TZ3 .. 

e 753 * A-STORAqE: ZONE LIKE RZl AIR-CHANGESIHR-4 OA-CHANGES=0.5 
* 754 
* 755 * S S Y S N  SUB-COMANDS 
0 756 * 
* 757 * S-CTRL = SYSTEM-CONTROL HEATING-SCHEDULE=HEON 
* 758 BASEBOARD-SCH=BASEB HEAT-SET-T.60 
0 759 COOL-CONTROL-RESET CODL-RESET-SCH=SAT-FOA 
760 * #IN-SUPPLY-T.55 #AX-SUPPLY-T=105 
761 #IN-HUMIDITY-25 .. 
762 * 

0 743 @ASEBOARD-RATIffi=-50OOO .. 

. * 763 S-FAN = SYSTDl-FANS FAN-SCHEDULEAHU-SCHED FAN-COWROL=SPEED 
764 * SUPPLY-STATIC=5.5 SUPPLY-EFF.O.54 

* 765 RETURN-STATIC=2.0 RET'URN-EFF=0.51 . . 
* 767 0 S-TER# SYSTW-TERMINU REHEAT-DELTA-T=50 #IN-CF#-RATIO=O-2 a .  

766 * 

* 768 * 
* 769 * S S Y S W  DESCRIPTION 
* 770 * 
* 771 * VARVOL E SYSTEM SYSTEM-TYPE-VAVS SYSTEM-CONTROL=S-CTRL 
* 772 * SYSTEM-FANSzS-FAN ECONO-U)W-LIMIT 45 
* 773 * SYSPM-TER#INAL=S-TERM RETURN-AIR-PATHzDUCT 
* 114 EfONO-LMIT-T=68 ZONE-NA#ES=(RZl.RZ2.R23, 
e 715 * RZ4.RZS.TZl.TZ2.TZ3.TZ4,TZS) .. 
* 776 * 
* 777 BASm-SYS = SYSTN SYSTEM-TYPEsSZRH M-S-T=105 #IN-S-T.55 

0 779 * H - SCHsH EATON 
* 780 ZONE-NB#ES= (A-STORAGE) . 
* 782 V PIAWT1 = PLI\NT-MSIGW#BfT S Y S T a - W S  = (WARVOL,BAM-SYS) 

778 * SUPPLY-SATIC=2.5 S - D . 5  F-SCH=UU-SCHED 

781 

. -  

I '  

1 

2,54 



0 783 * INT-ELEC-#W = 100 S FOR ELEVATORS 
0 784 * INT-ELEC-SCH = OCCUP 
* 785 * DHW- S IZE= 0 
* 786 * DHW-GAL/IIN = 2.22 
* 787 * DHW-SCH I OCCUP .. 
0 788 * 
* 789 * E 1  =DAY - SCHEDULE (1 .81 (0.) (9 .10 )  (1.1 
* 790 * . ( 1 1 , 1 3 1  (.8..4,.8) (14 .24 )  (1.,1.,1., 

* 792 * OC2 +DAY-SCHEDULE (1 ,241 (0.0) .. 
* 793 * PEOPLE =WEE#-SCHEDULE (#ON,FRIl OCI (WEH) OC2 .. 
0 794 * OCCUP =SCHEDULE THRU DEC 31 PEOPLE .. 
* 796 * COMPOTE SYSTEAS .. 
* 797 0 

* 798 * INrn P M  . I  

7 9 1  * .3,.1,.1,.1,0.,0.,0..0.1 .. 

795 O END .. 

2,55 



P U L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 14:35:12 1993PDL RUN 3 

799 PLANT1 = PLAW-ASSIGNMEW .. 
O 800 
O 801 PLANT-REPORT SIJMMRY=(PS-A.BEPSI . . 
802 
803 S PLANT DESCRIPTION 

O 808 O 

805 * S THIS PLANT IS TYPICAL OF THOSE IN LARGE CITIES 
806 O S LIKE NE# YORK WHERE THE U T I L I T Y  
807 

O 808 O S THE PLANT HAS AN ABSORPTION CHILLER. 
I) 809 
810 
811 S BEL03 10 HBTUH OR 2930KW. 

0 812 

O 814 
O 815 ABSC = M - E Q U I P H E W T  TYPE=ABSORl-CHLR SIZEcl2.5 I-N.1 .. 
816 
817 M O W - O P  =LOAD-ASSIGN#m TYPE=COOLING LOAD-RANGE25 P-E=CHK N.2 
818 
819 O P W - O P  =LOAD-ASSIGN#ENT TYPE=COOLING L-Rs25 
820 O P-EABSC N.1 
821 P-ECMPC N=l .. 
822 
823 0 LOAD-#I\NWGMENT HEAT-#ULTIPLIER=O CCOL-#ULTIPLIER=.27 
824 O ELEC-MULTIPLIER=l 
825 PRED-LOAD-RANGE=IO 
826 LOAD-ASSIGNMEW=(DEFAULT,MOW-OP,DEFAULT) 

828 O LOAD-ASSIGNMEW=(DEFAULT,PEAK-OP,DEFAULT) e .  

830 CI'OWER =PLANT-mUIPNW TYPbCOOLIffi-TWR SIZE-999 .. 

$ FURNISHES STW TO THE BUILDING, AND. AS IN WNY OLDER BUILDINGS. 

S THE INPUT DEXINSTRATES THE USE OF THE ABSORPTION CHILLER 
.$ Bs AN ELECTRIC P W  SHAVING DEVICE ?HAT TRIES TO HOLD THE ELmRIC D W W D  

813 CMFC =PLANT-mUIF+kEW TYPEHEW-CENT-CHLR SIZEol2.5 I-Nd -. 

\ 
827 P R E D - ~ A D - R A N G E ~ ~ ~ ~  

O 829 

831 
832 $ ENERGY COST DESCRIPTION 
833 

835 * SOURCE-SITE-EFF=.'6 UNIT-NAME = HBTU .. 0 834 0 ENERGY-RESOURCE RESOURCE~STW ENER~Y/UNIT=IOOOOOO 

836 O 

I) 837 aERGY-RESOURCE RESOURCE=ELmRICITY .. 
0 838 O 

O 839 END .. 
840 COMPUTE PLANT .. 

O 841 O INPUT ECOWXICS .. 

. .  I 

I .  

2.56 



E D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 14:35:12 1993EDL RUN 3 

* 842 * 

844 * 
* 845 * .$ ENERGY CHARGE DESCRIPTION 
* 846 * 
* 847 * S THE ELECTRICITY RATE HAS A TWE-OF-DAY SCHEDULE WITH A 12 WLLBRS/#w D W D  
* 848 * $ CHARGE I N  WINTER AND A 15 Ix)LLARS/#w CHARGE I N  S W E R .  IT I S  ASSUMED THAT 
* 849 * S THERE IS A SINGLE D W D  METER AND THAT THE PEAK DEH4ND OCCURS DURING 
* 850 * 

* 843 * D2O:oEEoMICS-REPORT S=IES-D,ES-E,ES-F) .. 

* 851 a 

* 852 e 

* 853 e 
* 854 
* 855 
* 856 .a 
* 857 * 
* 858 * 
* 859 
* 860 * 
* 861  * 
* 862 
* 863 * 
* 864 a 
* 865 
* 866 e 

* 867 * 
* 868 * 
* 069 * 
* 870 * 
* 871 * 

872 * 
* 873 * 
* 874 * 
* 875 * 
* 876 * 

. * 877 * 
* 878 * 
* 879 * 
* 880 0 

* 881 * 
* 882 * 
* 883 * 
* 884 * 
* 885 * 
* 886 * 
* 887 * 
* 888 * 
* 889 * 
* 890 * 
* 891 * 
* 892 * 
* 893 * 
* 894 * 
* 895 * 
* 896 * 

S THE ON-PERK PERIOD. THERE I S  ALSO A RATCHET OF 908 ON THE HIGHEST SIJMMER 
$ PEAK D W D  AND THE M/#W CHARGE I S  BASED ON THE BILLING DEMAND RATHER THAN 
$ THE RECORDED OR MEASURED D W D .  

S FOR S T W  THERE IS A STRAIGHT UNIFOIW CHARGE OF 10 DOLLARS/#BTU. 
S HOtJEVER THERE I S  A MINIMBI MONTHLY CHARGE OF 1000 DOLLARS WHICH APPROXIRATELY 
S COVERS THE ~ ~ I C  HOT WATER USE. 

STEW-CHG = UTILITY-RATE RESOURCE=STW E?4ERGY-CHG=lO. 00 
MIN-MON-CHGS=(lOOO) .. 

UEC-RATE = UTILITY-RATE RESOURCE = ELECTRICITY 
BLOCK-CHARGES D (WINTER-OFF- P, WINTER-SHOUL, 

WINTER-ON-P, SMER-OFF- P, 
SMER-SHOUL, SUMMER-ON- P, 
WINTER-DPIAND. SWER-DEPIIWD) 

DWD-RATCHETS = (SUMMER-RATCH) .. 
WINTER-OFF-P I BLOCK-CHARGE 

WINTER-SHOUL I BLOCK-CHARGE 

WIlfTER-ON-P = BLOCK-CHARGE 

WINTER-DEMAND = BLOCK-CHARGE 

SUkIPIER-OFF-P = BLOCK-CHARGE 

SWR-SHOUL = BUCK-CHkRGE 

BLOCK-SCH = SEASONS-SCH 
SCH-FLAG I 1 
BLOCKl-TYPE KWH/#w 
BLOCK1-DATA 5 (200, .04,0 

BLOCK-SCH = SEASONS-SCH 
SCH-FLAG = 2 
BLOCK1-TYPE = #wH/#W 
BU)C#l-DATA I 1200,.045,0 

BLOCK-SCH = SEASONS-SCH 
SCH-FLAG = 3 
BLQCK1-TYPE = #wH/#w 
BLOCK1-DATA = (200,.05.0 

BLOCK-SCH = SEASONS-SCH 
TOW-SEBSON-LINKS = (SWER-DWND) 
SCH-FLAG = 3 
BLOCKl-TYPE = D W D  
BLOCK1-DATA = 11.12.00) .. 

800 , .05 .0 )  .. 

800. .055,0) . . 

800, .06.0)  .. 

BLOCK-SCH = SEASONS-SCH 
SCH-FLAG = 4 
BLOCK1-TYPE = #wH/#w 
BLOCK1-DATA = (175..045.0 

BLOCK-SCH I SEASONS-SCH 
SCH-FLAG = 5 . 

BLOCK1-TYPE = #wHII(W 

800. . 0 5 5 . 0 )  

2.5'7 



0 
* 897 * 
* 898 * 
* 899 0 

* 900 * 
* 901  * 
* 902 * 

' * 903 * 
* 904 * 
* 905 * 
* 906 * 
* 907 * 
* 908 * 
* 909 0 

* 910 O 

O 911  * 
* 912 * 
* 913 * 
* 914 * 
* 915 O 

* 916 * 
O 917 * 
* 918 0 

* 919 * 
O 920 O 

* 921  * 
* 922 * 
* 923 * 
* 924 * 
* 925 * 
* 926 * 
* 927 * 
* 928 * 
* 929 * 
* 930 * 
* 9 3 1  * 

0. 

BLOCK1-DATA = (175. .055,0  
800 , .065 .01  .. 

S W R - O N - P  I BIQCK-CHARGE BLOCK-SCH = SEBSONS-SCH 
SCH-FLAG E 6 
BLOCK1-TYPE = W/#W 
BLOCW-DATA = (175, .065.0 

, \  800. .075,01 . . 
S W R - D W D  BLOCK-CHARGE BLOCK-SCH = SEASONS-SCH 

TOW-SEASON-LINKS = (WINTER-D-1 

BLQCKl-TYPE = D W  
BIDCKl-DATA = (1.15.00) . . 

' SCH-FLAG = 6 

SUS%R-RATCn = RATCHET RATCHET-SCH = SW-RAT-SCH 
SCH-FLAG = 1 
NUN-KONTHS = 12  
FRACTION = .90 .. 

SUH-RAT-SCH = SCHEDULE THRU HAY 15 (ALL) (1 ,24 )  (01 
THRU S E P  15 (ALL1 (1.241 (11 
THRU DEC 3 1  (ALL) 11,241 (01 .. 

SEASONS-SCR SCHEDULE 

END .. 
COWF"E ECONOMICS .. 
INPUT LOADS .. 

THRU WRY 15 (WD) (1.81 (1) (9.121 (2) (13.171 (31 
(18 .22 )  (21 (23.24) (11 

(#MI ( 1 . 8 )  (1) (9.241 ( 2 )  
THRU S E P  15 (WDI ( 1 . 8 )  (41 (9,121 (51 ( 1 3 . 1 8 )  ( 6 )  

(19 .24 )  ( 5 1  
(WM) (1 .81  (41  (9 .24 )  (51  

THRU DEC 3 1  (WDI (1 .8 )  (1) (9.121 (2 )  113.171 ( 3 )  
(18 .22 )  (21 (23.24)  (11 

(WM) ( 1 , 8 ) ( 1 1  (9.241(21 .. 

'\ 



31-STORY OFFICE BLDG, CHICAGO - LOAD1 RUN 3 VARIABLE A I R  VOLWE SYSTEM DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 3 

REPORT- SV-A SYSTW D E S I G N  P W E R S  VARVOL WTHER FILE- TRY CHICAGO 

SYSTW SYSTEM ALTITUDE FLOORAREA #Bx 
WGiE TYPE MILTI PLIER (SQFT 1 PEOPLE 

VARVOL VAVS 1.020 620000.0 4402. 

OA RESET BASEBOARDS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING 
FAN ELK DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR E1 R 

(CFW 1 (#w) IF) (CFN ) (#w) (F) RATIO ( # B T U / H R )  (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) 

811481. 951.060 3.7 811481. 366.183 1.4 0.111 31849.852 0.674 0.000 0.00 0.37 

SUPPLY EXHAUST E1INIWJH OWSIDE COOLING MTMCTION HEATING ADDITION 
ZONE FLOW FLCN FAN FLOW AIR FLCN CAPACITY SENSIBLE RATE CAPACITY RATE 
N4m (Crn  ) (CW 1 (#w) RATIO (CFN ) '' (KBTU/HR) (SHR) (#BTU/HR) (#BTU/HR) (#BTU/HR) MULTIPLIER 

821 

. RZ2 

Rz3 

Bz4 

Rz5 

421 

TZ2 

423 

TZ4 

TZS 

10924. 0. 0.000 0.200 1224. 0.00 0.00 224.16 -589.91 -462.93 1.0 

5391. 0. 0.000 0.200 571. 0.00 0.00 110.63 . -291.12 -253.78 1.0 

1672. 0. 0.000 0.200 265. 0.00 0.00 34.31 -90.28 -88.19 1.0 

5348. 0. 0.000 0.200 571. 0.00 0.00 109.74 -288.78 -252.14 1.0 

2336. 0. 0.000 0.200 265. 0.00 0.00 47.93 -126.13 -113.29 1.0 
, 

10924. 0. 0.000 0.200 1224. 0.00 0.00 224.16 -589.91 -462.93 30.0 

5418. 0. 0.000 0.200 571. 0.00 0.00 111.18 -292.57 -254.80 30.0 

1627. 0. 0.000 0.200 265. 0.00 0.00 33.39 -87.88 -86.52 30.0 

5785. 0. 0.000 0.200 571. 0.00 0.00 118.70 -312.37 -268.66 30.0 

2440. 0. 0.000 0.200 265. 0.00 0.00 50.06 -131.73 -117.21 30.! 

2.59 



31-STORY OFFICE BLDG, CHICAGO - UAD1. RUN 3 VARIABLE A I R  VOLWE SYSTW 
OA RESET BASEBOARDS 

REPOW- SV-A SYSTEM 'DESIGN PARAMETERS BAS#T-SYS 

SYSTEM SYSTEM ALTITUDE F L M ) R A R E A  #Ax 
NwE . TYPE ' MULTIPLIER (SQFT I PEOPLE 

BBSm-SYS SZRH 1.020 20000.0 0.  

SUPPLY RETURN OUTSIDE COOLIMC HEATING COOLIMC HEATING 
FAN ELR: DELTA-T FAN ELR: DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR E I R  

i c m  1 (W) (Fl (CFE1 I (##I (F)  RATIO (#BTU/HRl (SHR) (tiBTU/HR) (BTU/BTU) (BTU/BTU) 

27200. 15.649 1.8 0. 0.000 0.0 0.125 ' 948.825 0.721 -1227.298 0.00 0.37 , 

SUPPLY EXHAUST M1NIMJI.i OUTSIDE COOLING EXTRACTION HEATING ADDITION 
ZONE FLOW FL53 L FAN FLOW A I R  FL53 CAPACITY SENSIBLE RATE CAPACITY RATE 
NAME (cm ) ( C r n  ) (##) RATIO (CFM 1 (#BTU/HR) (SHRI (#BTU/HR) (#BTU/HR) (#BTU/HR) MULTIPLIER 

A-!XORAGE 27200. 0.- 0.000 1.000 3400. 0.00 0.00 558.14 0.00 -1078.16 1.0 

. .  

02  60 



H E A T I N G - - - - - - - -  - - -  E L E C - - -  - - _ _ _ - - -  - C 0 0 L 1 . N  G - - - - - - - - - - _ - _ - -  
C ? A x I k m  WIpN# ELEC- EIAXWUH 

COOLING TIHE DRY- WET- COOLING HEATING TIHE DRY- WET- HEATING TRICAL ELEC 
ENERGY O F W  BULB BULB LOAD. ENERGY OF W BULB BULB LOAD ENERGY LOAD 

K0X)MTH (HBTU) DY HR TEHP TWP ( # B T U / H R )  W T U )  DY HR TEMP TWP (KBTWHR) ( K W H )  (W) 

JAR 836.90778 4 7 2.F 2.F 12960.485 

BeB 767.65100 

ma ,379.99835 

APR 590.44543 

UAY 587.58905 

JVN 2132.48633 

JUL 3399.83398 

BUG 2978.. 57129 

SEP 995.00549 

OCT 295.05307 

ROW, 139.13741 

DEC 215.86208 --------- 
TOTAL 13318.555 

9 16 23.F 19.F 

3 15 76.F 65.F 

28 15 78.F 68.F 

2 1  14 85.F 75.F 

21 16 82.F 72.F 

19 7 78.F 72.F 

16 7 73.F 68.F 

10 16 82.F 70.F 

5 16 74.F 62.F 

2 16 77.F 62.F 

30 16 38.F 33.F 

8112.404 

9294.560 

12429.391 

16181.095 

19492.824 

24591.713 

21840.842 

14546.001 

9229.723 

9285.938 

4538.136 .--------- 

MAX 24591.713 

w u ( I ~  DAILY INTEGRATED COOLING LOAD (DES DAY 1 
 MAXI^ DAILY INTEGRATED COOLING LOAD (WH FILE) 

-2872.071 12 7 -6.F -7.F -10944.467 

-2484.821 9 7 2.F 2.F -8627.833 

-1041.017 24 7 6.F 5.F -17061.723 

-130.508 8 7 32.F 29.F -7332.346 

-46.335 10 7 4 l . F  39.F -2942.354 

0.000 0.000 

0.000 0.000 

0.000 0.000 

-30.382 22 8 34.F 31.F -2248.202 

-81.396 21 7 30.F 29.F -5844.290 

-536.348 15 7 27.F 25.F -23077.816 

-1795.730 13  7 34.F 33.F -18403.383 --__-_--- -__------- 
-9018.632 

-23077.816 

0.000 (KBTU) 
250185.616 (MBTU) 

458628. 2737.903 

432833. 2439.711 

449798. 2047.118 

424922. 1839.387 

407028. 2030.905 

477973. 2274.687 

489093. 2516.045 

490204. 2291.614 

421892. , 1914.044 

382512. 1705.445 

382983. 1737.591 

412222. 1888.473 * -------- ------- 
5230078. 

2737.903 

2.6% , 



COOLING 
ENERGY 

WDEJTH (HBTUI 

JAN 836.90778 

, FEB 767.65100 

WR ' 379.99835 

APR 590.44543 

WY 586.51184 

JVM 2123.28296 

JUL 3367.74121 

BUG 2953.61230 

SEP 989.21368 

OCT 294.33704 

p#IV 138.83478 

DEC 215.86208 --------- 
TOTAL 13244.418 

TIHE 
OF #Bx 
DY HR 

4 7  

9 16 

3 1 5  

28 15 

21  14 

21  16 

19 7 

16 7 

10 16 

5 16 

2 16 

30 16 

DRY- WF3- 
BULB EULB 
TWP TE4P 

2.F 2.F 

23.F 19.F 

76.F 65.F 

78.F 68.F 

85.F 75.F 

82.F 72.F 

78.F 72.F 

73.F 68.F 

82.F 70.F 

74.F 62.F 

77.F 62.F 

38.F 33.F 
I ,  

HAXDm 
c(3oLING 

LOAD 
(KBTU/HRl 

12960.485 

8112.404 

9294.560 

12429.391 

16023.778 

19347.477 

24591.713 .' 

21840 A42  

14354.195 

9160.113 

9200.800 

4538.136 ________-_ 

24591.713 

I .  

, 

HEBTING TWE DRY- WEZ- 
ENERGY O F W  BULB BULB 
(HBTU) DY H R  TWP TWP 

-2838.256 

-2453.258 

-1017.361 

-124.739 

-46.309 

0.000 

0.000 

0.000 

-30.359 

-81.363 

k531.762 

- 1776.498 --------- 
-8899.935 

12 7 -6.F -7.F 

9 7 2.F 2.F 

24 7 6.F 5.F 

8 7 32.F 29.F 

10 7 41.F 39:F 

22 8 34.F 31.F 

21  7 30.F 29.8 

1 5  7 27.F 25.F 

1 3  7 34.F 33.F 

wm 
HEATING 

LOAD 
(#BTU/HR) 

-10627.519 

-8329.184 

-16817.875 

-7332.346 

-2982.354 

0.000 

0.000 

0.000 

-2234.634 

-5844.290 

-23077.816 

-18211.879 -------_-- 

-23077.816 

ELEC- HAXIHUM 
TRICAL ELEC ' 
ENERGY , LOAD 

(KWH1 . (W) 

431857. 2653.753 

407428. 2297.062 

,419175. 1962.968 

395733. 1739.786 

380429. ~ 1946.756 

448861. 2190.538 

461220. 2431.895 

' 461057. 2207.464 

394055. 1829.895 

355913. 1606.422 

356405. 1653.442 

384270. 1804.324 . __------ ------- 
4896432. 

/ 
2653.753 



HOUR 

1 
2 
3 
8 
5 
6 
7 
8 
9 
10 
11 
12 
13 
18 
15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
m 
w 

_ - - _ -  C O O L I N G - - - - -  

HOURLY 
COOLING 

W A D  
( KBTU I 

0.000 
0.000 
0.000 
0.000 
0.000 

24591.713 
20563.613 
21868.527 
21041.549 
20986.748 
21172.213 
20188.467 
20722.068 
20729.994 
2 106 6.977 
18315.027 
16698.906 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

o.oq0 

-____---  
24591.713 

JVL 19 

SENSIBLE 
H U T  
RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.866 
0.851 
0.837 
0.849 
0.852 
0.862 
0.851 
0.834 
0.829 
0.835 
0.834 
0.839 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTBl-TYPE 
COOLING PEAK 

DRY- #ET- 
BULB BULB 
T W P  TBIP 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

VAVS 

- - - H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

M V  15 m 19 

HOURLY 
HEATING DRY- WET- 

LOAD BULB BULB 
(KBTUI T&HP TEMP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-23077.816 
-15235.086 
-11490.358 
-9513.255 
-8267.069 
-6747.712 
-5353.481 
-3618.465 
-2708.287 
-2090.126 
-3654.365 
-4389.135 

0.000 
0.000 

0.000 
0.000 
0.000 

, 0.000 

-------- 

27.F 25.F 
26.F 25.F 
26.F 25.F 
26.F 25.F 
27.F 26.F 
28.F 26.F 
27.F 25.F 
27.F 26.F 
28.F 26.F 
30.F 27.F 
32.F 29.F 
33.F 29.F 
35.F 31.F 
36.F 32.F 
37.F 32.F 
37.F 32.F 
35.F 31.F 
33.F 30.F 
33.F 29.F 
32.F 30.F 
32.F 29.F 
31.F 29.F 
29.F 28.F 
27.F 26.F 

1 

-23077.816 

HOURLY 
COOLING 

LOAD 
I KBTU 1 

0.000 
0.000 
0.000 
0.000 
0.000 . 

24591.713 
20563.613 
21868.527 
21041.549~ 
20986.748 
21172.213 
20188.467 
20722.068 

21066.977 
18315.027 
16698.906 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

!47945.797 

20729.994 

----- - _ _ _  

SQR’/TON 302.5 

SENSIBLE DRY- WET- 
HEaT BULB BULB 
RATIO TE4P TB4P . 

0 .ooo 
0.000 
0.000 
0.000 
0.000 
0.866 
0.851 
0.837 
0.849 
0~852 
0 .862 
0.851 
0.834 
0.829 
0.835 
0.834 
0.839 
0.000 
0.000 
0.000 
0 .ooo 
0.000 
0.000 
0.000 

39.66 (BTU/HR- SQFTI HEATING PEA# -37.22 (BTU/HR- SOFT) 
SUPPLY AIR PEA# FLOCJ 1.31 ICFWSQFTI IIN-OA/ PERSON 20.40 (CR4 I 
OA FRAC AT CLG PEAK 0.131 OA FRAC AT HTG PEAK 0.220 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F . 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F ‘70.F i) 

* ASTERISKS INDICATE HOURS WADS NOT W E T  

2,63 



JAN 

FEB 

FJAR. 

APR 

HABY 

m 

m 

AUG 

SEP 

OCT 

Esov 

DEC 
, 

COOLING 
ENERGY 
(EIBTU) 

0.00000 

0.00000 

0.00000 

0.00000 

1.07714 

9.20262 

32.09126 

24.95892 

5.79182 

0.71604 

0.30262 

0.00000 --------- 
74.140 

W W W  ' 
TI#E DRY- WET- COOLING HEATING 

O F W  BULB BULB LOAD ENERGY 
DY HR TWP TWP (KETU/HR) (EIBTU) 

0.000 -33.813 

0.000 -31.562 

0.000 -23.656 

21  13  

9 15 

1 3  17 

26 17 

10 17 

4 17 

2 16 

0.000 

87.F 76.F i6i .358 

83.F 73.F 187.044 

97.F 78.F 279.431 

94.F 76.F 271.527 

83.F 70.F 196.117 

78.F 61.F 88.591 

77.F 62.F 85.139 

279.431 . 

-5.769 

-0.026 

0.000 

0.000 

0.000 

-0.023 

-0.034 

-4.586 

-19.233 --_--___ 
-118.701 

TIHE 
OF HAX 
DY 

4 

8 

1 

19 

10 

22 

1 

29 

27 

H R  

7 

7 

7 

7 

8 

,8 

8 

7 

7 

DRY-, WET- 
BULB BULB 
TWP TWP 

2.F 2.F 

5.F 5.F 

28.F 26.F 

38.F 36.F 

42.F 40.F 

34.F 31.F 

33.F 32.F 

28.F 27.F 

31.F 30.F 

-587.425 

-355.787 

-270.999 ' 

-177.284 

-20.263 

, 0.000 

0.000 

0 . 0 0 0  

-13.569 

-14.381 

- 173.835 

-246.132 ____---__- 

-507..825 

_ _ -  E L E . C - - -  

ELEC- 
TRICAL 
ENERGY 
(rn) 

11571. 

10965. 

13145. 

12469. 

11399. 

12391. 

11913. 

12427. 

11877. 

11'399. 

11379. 

11991. __------ 
142926. 

44.149 

44.149 

44.149 

44.149 

44.149 

44.149 

44.149 

' 44.149 

44.149 

.44.149 

44.149 

i ,  

I 

0 
, 2,64  



- - - - -  C O O L I N G - - - - -  ,- - - H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

JUL 13  JAN 4 m 9  

mom 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13  
14 
15 
16 
17 
18 
19 
20 
21 

. 22 
23 

. 24 

SUM 
#Ax 

HOURLY 
COOLING 

LOAD 
( KBTU ) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

59.228 
161.139 
197.922 
221.865 
244.745 
263.139 
264.223 
260.045 
263.266 
279.431 
261.879 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 ______--  

279.431 

SENSIBLE 
HEAT 

RATIO 

0.000 
o.op0 
0.000 
0.000 
0.000 
0.000 
0.651 
0.710 
0.696 

I 0.685 
0.666 
0.647 
0.670 
0.713 
0.720 
0.692 
0.737 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTEN-TYPE 
COOLING PEAK 

DRY- WET- 
BULB BULB 
TWP TWP 

76.F 66.F 
74.F 66.F 
74.F 65.F 
73.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

HOURLY 
HEATING DRY- WET- 

LOAD BULB BULB 
(KBTU) TR4P TWP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-587.425 
-513.253 
-491.286 
-458.140 
-424.878 
-389.119 
-372.75 5 
-349.616 
-330.303 
-316.387 
-304.399 
-310.097 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

6.F 6.F 
5.F 5.F 
4.F 4.F 
4.F 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6.F 

l l . F  9.F 
16.F 13.F 
18.F lS.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F l l . F  
l l . F  9.F 
10.F 8.F 
l l . F  9 .F 
7.F 6.F 
6.F 5.F 

-587.425 

SZRH SQfilTON 
13.97 (BTU/HR- SQFT)' HEATIffi PEW 

HOURLY 
COOLING 

LOAD 
(KBTU) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

187.372 
172.458 
212.123 
234.339 
246.907 
252.316 
242.635 
217.321 
244.990 
236.845 
232.436 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

2419.743 
--------- 

SENSIBLE DRY- WW- 
HEAT BULB BULB 

RATIO TEElP TWP 

0.000 78.F 68.F 
0.000 76.F 68.F 
0.000 75.F 68.F 
0.000 73.F 67.F 
0.000 , 72.F 66.F 
0.000 71.F 65.F 
0.550 75.F 68.F 
0.750 77.F 69.F 
0.706 82.F 72.F 
0.683 85.F 74.F 
0.689 88.F 75.F 
0.687 91.F . 76.F 
0.727 92.F 75.F 
0.816 91.F 72.F 
0.770 94.F 74.F 
0.819 95.F 73.F 
0.835 97.F 73.F 
0.000 96.F 73.F 
0.000 94.F 73.F 
0.000 84.F 70.F 
0.000 78.F 70.F 
0.000 76.F 71.F 
0 .000  70.F 67.F 
0.000 70.F 67.F 

858.9 
-29.37 (BTWHR- SQFT) 

SUPPLY A I R  PEA# FLOW 1.36 (CFWSQFT) 
OA FRAC AT CLG PERK 0.125 OA FRAC AT HTG PEA# 0.125 

* BSTERISKS INDICATE HOURS LOADS NOT M E T  



COOLING-Tm 12.611 5 5 / 

2.66 



K0X)WPH ----- 
JAN 

FEE 

m 
APR 

#BY 

" m 

m 

AUG 

S E P  

OCT 

NOV 

DEC 

. TOTAL 

2 

TOTAL 
HEAT 
LQm 
(HBTU) ------- 
3244.4 

2630.0 

1133.1 

170.0 

158.0 

1156.5 

2712.9 

1731.2 

96.5 

117.2 

582.3 

1891.9 

======a 
15623.9 

3 

TOTAL 
COOLING 

LOAD 
(klBTU) ---_--- 
947.1 

871.5 

456.3 

671.2 

662.4 

2253.6 

3523.9 

3108.0 

1088.0 

366.4 

184.4 

290.7 

_____-- ____--- 
14423.4 

4 

TOTAL 
ELmR 
LOAD 
(rn) ------- 
562.5 

534.5 

515.0 

495.9 

471.5 

609.3 

651.2 

656.8 

515.2 

434.9 

415.4 

471.5 

------- ------- 
6333.6 

5 

RCVRED 
DIERGY 
(MBTU) ------- 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

------- ------- 
0.0 

S I T E  E N E R G Y  

6 7 

WASTED FUEL 
RCVRABL INPUT 

ENERGY COOLING 
(MBTU) (FlBTU) ------- ------- 

0.0 241.0 

0.0 25.4 

0.0 0.0 

0.0 0.0 

0.0 89.1 

0.0 1141.3 

0.0 2699.4 

0.0 1717.5 

0.0 46.3 

0.0 0.0 

0.0 . 0.0 

0.0 0.0 

------- ------- ------- ------- 
0.0 5959.9 

8 9 10 11 12 

ELEC FUEL ELEC FUEL TOTAL 
INPUT INPUT INPUT INPUT FUEL 

COOLING HERTING HEATING ELECT INPUT 
(rn) _----__ 

85.2 

04.8 

53.4 

67.4 

63.3 

131.3 

162.2 

166.6 

92.3 

48.7 

27.3 

46.3 

------- ------- 
1028.8 

3003.3 

2604.7 

1133.1 

170.0 

68.9 

15.2 

13.5 

13.7 

50.2 

117.2 

582.3 

1891.9 

18.7 0.0 0.0 

16.9 0.0 0.0 

31.8 0.0 0.0 

3.5 0.0 0.0 

1 .2  0.0 0 .0  

0.0 0.0 0.0 

0.0 0.0 0.0 

0 . 0  0.0 0.0 

1.0 0.0 0.0 

3.6 0 . 0  0.0 

5 .1  0.0 0.0 

12.9 0.0 0.0 

SOURCE 
0 

13 14 

TOTAL TOTAL 
S I T E  SOURCE 

ENERGY O ENERGY 
(HBTU) (HBTU) 

0 

------_ 0 ---_--- 
e 

5164.1 11167.0 

4454.2 9056.4 

2890.7 O 7161.8 

1862.5 O 5361.4 

1767.3 5091.7 

3236.0 8166.7 

4935.6 11190.2 

3972.7 9610.5 

1854.9 5436.5 

0 

0 

0 

4 

0 

V 

0 

1601.4 * 4648.2 
0 

2000.0 5224.0 

3501.0 7981.0 
0 

2.67 



31-STORY OFFICE BLDG, CHICAGO - LOAD1 RUN 3 VARIABLE A I R  VOLUME SYSl'W 
OA RESET BASEBOARDS 

DOE-2.1E-001 Wed HoV 10 14:35:'12 1993PDL RUN 3 

WEATHER FILE- TRY CHICAGO . -  

LOAD SATISFIED 15624.0 100.0 
TOTAL LOAD ON PLANT, 15623.9 

2.68 



S M R Y  OF LOADS #ET 

HEATING LOADS 15623.9 15624.0 0.000 ’ 0.000 0 
COOLING LOADS 14423.4 14423.4 0.000 0.000 0 
ELECTRICAL LOADS 21616.6 21616.3 0.000 0.000 0 



, 

0 

ENERGY TYPE: ELECTRICITY STEM 
UNITS: Hem 

CATEGORY OF USE --------------- 
AREa LIGHTS 

HISC E Q U I M  

SPACE HEAT 

SPACE COOL , 

HEAT REJm 

m p s  & HISC 

VDtT FANS 

DOwtOT WATER 

10810.3 

3997.2 

0.0 

2253.7 

643.3 

869.2 

3042.6 

0.0  

0.0 

0.0 

9476.8 

5959.9 

0.0 

0.0 

0 .0  

187.2 

TOTAL SITE ENERGY 37240.27 HBTU 58.2 #BTU/SQFT-YR GR0SS;AREA 58.2 KBTU/SQR-YR NET-AREA 
TOTAL SOURCE ENERGY 90895.38 HBTU 142.0 KBTU/SQFT-YR GROSS-AREA 142.0 KBTU/SQFT-YR m - A R E A  

PERCENT 0F.HOURS ANY SYSTP1 ZONE OUTSIDE OF THROTTLINC RANGE = 
PERCENT OF HOURS ANY PLAWP LOAD NOT SATISFIED 

NOTE: 

4.3 
t 0.0 

ENERGY I S  APPORTIONED HOURLY TO WLL END-USE CATECORIES. 

2070 

f 



919885. 

ENERGY COST/GROSS BLDG AREA: 1.44 
ENERGY COST/NET BLDG AREA: 1.44 



FEB 2630 2630 18.1 18.1 26300 0 0 0 0 0 1000 10.0000 26300 

w 1133 1133 17.2 17.2 1 1 3 3 0 ,  0 0 0 0 0 1000 10.0000 11330 

APR 170 170 7.5 7.5 1700 , @  0 0 0 0 0 1000 10.0000 1700 

HAY 158 158 24.1 24.1 1580 0 0 0 0 0 1000 10.0000 1580 

JUN 1157 1157 25.4 25.4 11565 0 0 0 0 0 1000 10.0000 11565 

JUL 2713 2713 25.7 25.7 21129 0 0 0 0 0 1000 10.0000 27129 

/ 

AVG 1731 1731 25.3 25.3 17312 0 0 0 0 0 1000 10.0000 17312 . 
SEP 96 96 23.3 23.3 965 0 0 0 0 0 1000 10.3633 1000 

117 117 6.0 6.0 1172 0 0 0 0 0 1000 10.0000 1172 



, 31-STORY O F F I C E  BLDG, CHfCAGO - IQADl RUN 3 VARIABLE A I R  VOLUME S Y S W  DOE-2.1E-001 Wed NOV 10 14:35:12 1993EDL RUN 3 
OA RESET BASEBOARDS 

BEPORT- ES-E S W Y  O F  UTILITY-RATE: ELEC-RATE 

i 'i __________-_-_______-_--------------------------------------------*-----------_------_-------------------------------------------- 

UTILITY-RATE: 5EC-RATE RESOURCE: ELECTRICITY D W D - W I N D O W :  HOUR 

PWER-FACTOR: 0.80 -EXCESS-#VAR-FRAC: 0.30 
mERS: 1 2 3 4 5  BILLING-DAY: 31 

3413. B T U / M  w 
RATE-LIMITATION: . 0.0000 
EXCESS-WAR-CHG: 0.0000 

BATE-QUALIFICATIOWS __________-_-____-_----_-------- 
#IN-ENERGY: 0.0 
M - E N E R G Y :  0.0 
M I N - D D W D :  0.0 
W - D B l A N D :  0.0 

QUALIFY-RATE: A L L - H W H S  
USE-#IN-QUAL: mo 

JAN 562481 562481 2955.4 2955.4 26054 35018 0 0 0 0 0 0.1086 ,61073 

FEB 534479 534479 2886.6 2886.6 24789 34639 0 0 0 0 0 0.1112 '59427 

W 514984 514984 2610.9 2766.3 23904 33196 0 0 0 0, 0 0.1109 57100 

APR 495903 495903 2695.5 2766.3 23104 33196 0 0 0 0 0 0.1135 56300 

HAY 

m 

JUL 

AUG 

S E P  

.G€T 

MOV 

D E  

TOTAL 

471530 471530 

609299 609299 

651245 651245 

656755 656755 

515203 515203 

434853 434853 

415386 415386 

471472 471472 

6333589 6333589 

----==== -------- ---- __----__ 

2798.0 

2812.5 

3073.7 

2883.4 

2805.1 

2368.1 

2370.1 

2296.5 -----___ ---_____ 
3073.7 

2798.0 25076 

2812.5 35867 

3073.7 38112 

2883.4 38556 

2805.1 27261 

2766.3 20224 

2766.3 19294 

2766.3 21871 -----_- ------_ 
324313 

38154 

41989 

43938 

,41908 

37873 

33196 

33196 

33196 
==IS.== 

439498 

0 

0 

0 

0 

0 

0 

0 

0 
11511== 

0 0 

0.1341 

0.1278 

0.1260 

0.1225 

0.1264 

0.1228 

0.1264 

0.1168 -- --- -- ------- 
0.1206 

63230 

77857 

82050 

80464 

65134 

53420 

52490 

55066 ------- -----_- 
763611 

2.73 



WIWER-OFF- P USE: TIHE-OF-USE 
METERED ENERGY: 70971 
B I L L I N G  ENERGY: 70971 
W/XW DWAND: 2766.3 

ENERGY C H G S ( $ ) :  2839 

WINTER-SHOUL USE: TIHE-OF-USE 
METERED BJERGY: 272013 
BILLIMG ENERGY: 272013 
W/XW DGPIWJD: 2955.4 

ENERGY C H G S ( $ ) :  12241 

WIWER-ON-P USE: TIME-OF-USE 
METERED ENERGY: 219500 
B I L L I N G  ENERGY: 219500 

#wH/#w DEMAND: 2918.2 
ENERGY C H G S ( S ) :  10975 

SUWER-OFF- P USE: TIME-OF-USE 
METERED ENERGY: 0 
B I L L I N G  ENERGY: 0 
W/XW DEMAND: 0.0 

ENERGY CHGS ( $ 1  : 0 

63626 
63626 
2766.3 
2545 

56737 
56737 

2766.3 
2269 

48206 
48206 
2766.3 
1928 

22322 
22322 
2766.3 

893 

0 0 0 
0 0 0 

0.0 0 . 0  0 . 0  
0 0 0 

23773 
23773 
2766.3 

951 

124520 
124520 
2766.3 

5603. 

43839 43962 53418 
43839 43962 53418 426854 

2766.3 2766.3 2766.3 
- 1754 1758 2137 17074 

259807 
259807 
2859.6 
11691 

255557 
255557 
2766.3 
11500 

241750 
241750 
2766.3 
10879 

108901 
108901 
2766.3 
4901 

0 0 0 
0 0 0 

0 . 0  0.0 0 . 0  
0 0 0 

216038 207049 233780 
216038 207049 233780 1919414 
2766.3 2766.3 2766.3 
9722 9317 10520 86374 

211050 202690 205947 
211050 202690 205947 
2886.6 2766.3 2766.3 
10552 10135 10297 

89587 
89587 
2766.3 
4479 

0 
0 

0;o-- 
0 

0 
0 

0 . 0  
0 

0 107522 
0 107522 

0.0 276.6.3 
0 5376 

174976 
174976 
'2766.3 
' 8749 

164375 
164375 
2766.3 
8219 

184277 
184277 1559923 
2766.3 
.9214 77996 

0 ' 0  0 
0 0 0 

0.0 0 .0  0.0 
0 0 .  0 

20012 
20012 
2766.') 

901 

56643 
56643 
2766.3 
2549 

76306 
76306 
2766.3 
3434 

69459 21058 
69459 21058 . 
2766.3 2766.3 

3126 948 

0 
0 

0'. 0 
0 

0 
0 

0 . 0  
0 

0 

0 . 0  
' 0 243478 

' 0 logs? 

S W E R - S H O U L  USE: TIME-OF-USE 
METERED ENERGY: 0 0 0 0 109298 260423 269322 274394 110862 1 0  0 0 
B I L L I N G  ENERGY: 0 0 0 0 109298 260423 269322 274394 110862 0 - 0  0 1024299 

UWH/#w DEMAND: 0.0 0.0 0.0 0.0 2766.3 2812.5 3073.7 2883.4 2805.1 0.0 0.0 0.0 
ENERGY CHGS($)  : 0 0 0 0 6011 14323 14813 15092 6097 0 0 0 56336 

USE: TIME-OF-USE 

0. 
S W E R - O N - P  

METERED ENERGY: 0 0 0 0 121410 292234 305617. 312903 127469 0 0 0 
B I L L I N G  ENERGY: 0 0 0 0 121410 292234 305617 312903 127469 0 0 0 1159632 

#wH/KW DEMAND: 0.0 0.0 0.0 0.0 2798.0 2799.3 2929.2 2793.8 2791.9 0.0 0.0 0.0 
ENERGY CHGS ( $ ) : 0 0 0 0 7892 18995 19865 20339 8285 0 0 0 75376 

WIWTER-DWND USE: TIME-OF-USE 
, 

METERED DEMAND: 2918.2 2886.6 2420.5 2695.5 2249.6 0.0 0.0 0.0 2637.3 2368.1 2370.1 2275.4 
BILLING DPYUJD: 2918.2 2886.6 2766.3 2766.3 2798.0 0.0 0.0 0.0 2791.9 2766.3 2766.3 2766.3 ' 
PRORATE,FACl'OR: 1.0000 1.0000 1.0000 1.0000 0.4545 0.0000 0.0000 0.0000 0.4783 1.0000 1.0000 1.0000 
D W D  CHGS($.): 35018 34639 33196 33196 15262 0 0 0 16023 33196 33196 33196 266920 

SMER-DEMAND USE: TIME-OF-USE 
METERED DEWAND: 0.0 0.0 0.0 0.0 2798.0 2799.3 2929.2 2793.8 2791.9 0.0 0.0 0.0 
B I L L I N G  DGPIWJD: ' 0.0 0.0 0.0 0.0 2798.0 2799.3 2929.2 2793.8 2791.9 0.0 0.0 0.0 
PRORATE FACTOR: 0.0000 0,0000 0.0000 0.0000 0.5455 1.0000 1.0000 1.0000 0.5217 0.0000 0.0000 0.0000 
D W D  C H G S ( S ) :  0 0 0 ' 0 22892 41989 43938 41908 21850 . O  0 0 172577 

======= ------- ------- _---___ ------- =*==a== ===Ill= =====SI I====== ====IDS ====I== ==I==== =====I= ===5=.5 --- 

. .  I 

0 
2 .74 '  



TOTAL ENERGY: 562484 534482 514984 495903 471530 609299 651245 656755 515204 434853 415386 471475 6333600 
TOTAL CHARGES ( $ ) :  61073 59427 57100 56300 63230 77857 82050 80064 65134 53420 52490 55066 763611 



31-STORY OFFICE BLDCI, CHICAGO - LOAD1 RUN 3 VARIABLE AIR VOLWE SYSTBI 
OA RESEC BASEBOARDS 

DOE-2.1E-001 tied Nov 10 14:35:12 1993EDL,RON 3 

' I  

1 

2.76 



DrawBDL axonometric view of top floor and mid-floor (multiplier = 30) as input 
into BDL. The roof and interior walls are not shown. For daylighting simula- 
tion, each 25-ft-wide bay on the perimeter of all four exposures is input as a 
separate zone with a multiplier. There are eight bays per floor on the east and 
west, and four bays per floor on the north and south. 

791-8074AA 

c' 



L D L  P R O C ' E S S O R  I N P U T  D A T A  

Wed N o v  10 14:35:12 1993LDL RUN 2 

. .  

932 * TITLE 
* 933 * 
* 934 * 
* 935 

936 
931 

* 938 * 
* 939 

940 * 
941 

* 942 O -  

* 943 
* 944 

945 * 
946 
947 e 
948 

* 949 
950 s 

* 951 
* 952 * S 

953 * s 
* 954 * s 

955 * s 
* 956 * S 

951 S 
* 958 s 
* 959 * s 

960 * S 
* 961 * S 
* 962 * S 
I) 963 * S 

964 * s 
965 * s 

* 966 * S 
* 967 * s 
* 968 S 
* 969 s 
Q 910 * s 

971 S 
972 * 5 

* 973 s 
* 914 S 
* 915 S 

916 
971 $ . * 978 * s 
919 * S 

0 980 * s 
* 981 * S 
* 982 S 

983 * s 
* 984 s 
0 985 * s 
* 986 s 

LINE-1 *31-STORY OFFICE BLDG. CHICAGO - LOAD2 * 
LINE-2 * CUSTOM WEIGHTING FACTORS L DAYLIGHTING * 
LINE-3 * * .. 

ABORT ERRORS .. 
DIAGNOSTIC WARNINGS .. 
LOADS-REPORT V=(LV-#l SWY=(LS-C,LS-D,LS- I )  .. 
RUN- PERIOD JAN 1 1988 THRU DEC 31 1988 .. 
BUILDIEG-LGCATIOW LATITUDk42 LONGITUDb88 

TI#E-ZONE=6 ALTITUDk610 
A'IW-KDISTUW- (.36, .32, .40 , .  53, .76,1.11,1.21,1.12. .88. .66, 

A~-TURBIDITY~(.15,.18,.21,.18,.18,.19,.22,.16,.16..14..13. 
.43, .35) 

.15) .. 
S BUILDING DESCRIPTION 

THIS W P L E  HAS THREE SPECIAL FEATURES: 

1 IT USES CUSFOY WEIGHTING FACTORS FOR THE EXTERIOR ZONES. 
WHICH GNES A BETTER SIMULATION 
OF BUILDING MASS AND HVAC SYSTEM PERFOWCE. 
THE INTERIOR ZONES ARE INPW 
USING STANDARD ASHRAE WEIGHTING FACTORS WITH 
A FLOOR WEIGHT OF lSOLB/SQFT TO REPRESENT THE #ASS OF ELEVATOR 
SHAFT WALLS, WHICH ARE ASSUMED TO BE HEAVY REINFORCED 
CONSTRUCTION FOR WIND BRACING. 

2 IT DEMONSTRATES DAYLIGHTING AND ASSOCIATED ELECTRIC LIGHTING 
CONTROLS. EACH 25 FT WIDE BAY ON 
ALL FOUR EXPOSURES IS  TREATED AS A SEPARATE ZONE. 
THERE ARE 8 BAYS PER FLOOR ON THE EAST AND W E S T  EXPOSURES 
AND 4 BAYS PER FLOOR ON THE NORTH AND SOWH. 

3 IT DPIONSTRATES HOW ME-2 INPW CAN BE SHORTENED BY 
OMITTING U-NAMES FOR EVERY WALL AND FLOOR SURFACE. THIS 
WES THE VERIFICATION REPORTS LESS READABLE AS HOST SURFACES 
ARE NOT IDENTIFIED. 
I N  ADDITION, AS ANOTHER WAY OF SHORTENING THE IWPm. 
ABBREVIATIONS ARE USED EXTENSIVELY, 
BUT THE FIRST INPUT ENTRY IS  WRITTEN USING THE FULL KEYWORD 
FOR CLARIFICATION. 
CASES. 

EQUAL SIGNS ARE ALSO OPIIlTED I N  KOST 

NOTE THAT THE FOLWYING DESCRIPTION IS  IDENTICAL TO . 
"31-STORY OFFICE BLDG - IQADl" MCEPT THAT: 
(1) CEILING PLENUMS HAVE B E M  ADDED: 
( 2 )  DAYLIGHTING I S  SPECIFIED: AND 
(3) FOR THE DAYLIGHTING W U k A T I O W .  THE PERIMETER ZONES HAVE BEEN 

DIVIDED INTO INDIVIDUAL ROOMS, SO THAT RZ2. R Z 4 ,  TZ2. AND TZ4 
M O W  HAVE HULTIPLIER=B AND RZ3,RZ5,423, AND 225 HAVE HULTIPLIER.4 
(AS BEFORE, THE TZ ZONES ALSO HAVE FtC#)R-HULTIPLIER=30, SO THAT 
THERE ARE 8X30=240 TZ2 AND TZ4 ZONES AND 4X30=120 T23 TZS 
ZONES). 



" 987 " 
0 988 * $ STRUCTURE STEEL F W E  WITH 4' CONCREI'E FLOORS AND ROOF. 31 OCCUPIED 
" 989 " S STORIES, 13FT FLOOR TO FLOOR HEIGHT, 9FT CEILINGS. RETURN 
" 990 " s AIR CEILING PLEtiLlElS ARE DEFINED; ONE FOR THE TOP FLOOR AND ONE 
0 991 " s FOR THE TYPICAL FLOORS. 
" 992 " 
" 993 0 $ CURTAIN WALL USING CODE-HORDS PROH' DOE-2 LIBRARY (REFERENCE W A L .  PART 2 )  
" 994 " s 
0 995 " s 
" 996 " S 
" 997 " 5 
" 998 
" 999 " S ROOF 
"1000 " s 
"1001 ' 
"1002 " $ WINDOWS 
"1003 " S 
"1004 " S 
"1005 " S 
"1006 " S 
"1007 " S 
"1008 " 
"1009 " s IWERIORS 
"1010 " s 
"1011 " s 
"1012 " 
"1013 " S SPACE LOADS 
"1014 " S 
'1015 " S 
"1016 " S 
"1017 " $ 
"1018 S 
"1019 " 

ANLl STARTING WITH OUTSIDE WORKING INWARD: ]/BIN SPANDREL CLaSS 
(ROT I N  LIBRARY - SEE HATERIAL SPGL); 21N POLYSTRENE INSUL 
R-8 (IN35): STEEL Bi?CKPANEL (&Sol); 21N AIRSPACE (AL21): 
3/4IN GYPSW BOARD FINISH (GPO31 . 
ROOF GRAVEL (RG02); BUILT-UP ROOFIffi (BROI) ;  31N ROOF INSUL R-8 
(IN761 : 4IN CONCRETE (CC03) : INSIDE-FILM-RESISTANCE .76 . 
DOUBLE-GUZED TINTED, SOLAR TRANS#ITTANCCE=.53. GLASS TYPE CODE=5. 
W I W S  HAVE INSIDE BLINDS TH.4T ARE PULLED WHWEWER TRANSMITTED 
DIRECT SOLAR RADIATION EXCEEDS 40 BTUH PER SgFT AND I F  THE W I N D O W  
GLARE INDEX EXCEEDS A VALUE OF 22. THE BLINDS BRE CONSIDERED 
TO BE REOPENED WITH A PROWBILITY OF .4 WHEN SOLAR EFFEeP IS LESS 
THAN 40 BTUH. 

CEILINGS ARE SUSPENDED ACCOUSTIC TILE. 
PaRTITIONS S I W T E  COidWECTNE HEAT TRANSFER BE1WEB\J CORE AND 
PERIHETER SPACES USING A U-WUUE OF 1.5. 

LIGHTING RECESSED FLUORSCENT AT 1.5 WATTS/SQW. 
OFFICE EQUIPHENT 1 WATTS/SQFT. 
PEOPLE 100SQFTIPERSON FOR PERIHETER SPACES 

2OOSQFT/PERSON FOR CORE AREAS. 
INFILTRATION .3 AIR CHANGES/HR FOR PERDIETER AREAS WHEN FANS 
ARE OFF -.06 A I R  CHAMGES/HR WHEN FANS ARE ON. 

"1020 " $ WAC DESCRIPTIONS ARE TO BE FOUND W I T H  EACH INDNIDUAL SYSTW AND P U N T  INPUT. 
"1021 " 
"1022 $ HATERIALS MOT IN EQE-2 LIBRARY 
"1023 " 
"1024 " SPGS=HATERIAL THz.0208 CONDe.590 DENS=172. S-Hz.20 .. 

' 

"1025 " 
"1026 " 
"1027 * 
"1028 " ROOFER 

. "1029 " WALLER 
'1030 ' FLR-UP 
"1031 " FLR-DN' 
'1032 " PARTITION 
"1033 " 
"1034 " RF 
"1035 ' wL1 
"1036 " CEIL 
"1037 " FLOOR-ABOVE 
"1038 " FLOOR 
"1039 " PA2 
"1040 " BW 
'1041 " SB-U 
"1092 " 
"1093 " 
"1044 " 
"1045 " GT1 
"1046 * 
"1047 " 
"1048 " 
"1049 * OC1 

S WALL CONSTRUCTIONS 

=LAYERS HAT (RG02,BROl,IN76,CC03) I-F-R .76 .. 
=LAYERS HAT ~S~S,IN35,ASOl,BLZ1,GPO3~ .. 
=LAYERS PlAT (CPOl.CC03) . . 
=LAYERS HAT (CCO3,CPOl) .. 
=LAYERS HAT (GPOl.AL21.GP01) .. 
=CONSTRUCTION LAYERS=ROOFER . . 
=CONSTRUCTION LAYERS=WALLER . . 
=CONS k . 2 0  .. 
=CONS UYERSzFLR-UP .. 
=CONS UYERS=FLR-DN .. 
=CONS LAYERS =PARTITION .. 
=CONSTRUCTION k.05 .. 
=CONSTRUCTION Usl.5 .. 

S GLASS DESCRIPTION 

=GLBSS-TYPB GUSS-TYPE-CODE=5 PANES.2 WIS-TWS=.35 .. 
S SCHEDULES 

=DAY - SCHEDULE (1.8) (0.1 (9,101 (1.) 

u. 

c, 
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"1050 ' (11.13) (:E,.4..8) (14.24) (1..1..1.. 
'1051 " .3,.1,.1,.1,0.,0.,0.,0.) . 
"1052 " OC2 =DAY-SCHEDULE (1,24) (0.0) .. 
'1053 ' OCCUP SCHEDULE THRU DEC 31 (WD) OC1 (WW) OC2 .. 
'1054 " 

(1,6) ( . O S )  (7,241 (.1,.9, .9. "1055 " L1 =DAY-SCHEDULE 
'1056 " .95, .95, . 9 5 ,  .8. .E ,  .9. .9. .95. .8. .7. .6, 
"1057 " .4..3,.2,.2) .. 
'1058 " L2 =DAY-SCHEDULE (1.24) t.05) .. 
"1059 " LIGHTS SCHEDULE THRU DEC 31 IWD) L1 IWM) L2 .. 
"1060 ' 
'1061 " ESl =DAY-SCHEDULE (1,8) (0.1 (9.20) (.35, .SO. 
"1062 " 
"1063 " (21.24) (0.0) .. 
"1064 " ES2 =DAY-SCHEDULE (1.24) (0.0) .. 
"1065 " QUIP SCHEDULE THRU DEC 31 (WD) eSl (#EH) FS2 S .  

"1066 "' 
"1067 " I1 =DAY-SCHEDULE (1.7) (1.1 (8,181 (0.2) 
*lo68 " (19.24) (1.) .. 
'1069 " I2 =DAY-SCHEDULE (1.24) (1.) .. 
"1070 ' INFIL =SCHEDULE THRU DEC 31 (WD) I1 (WM) I2 * .  
O1071 " 
"1072 " SHADE-#VLT =SCHEDULE THRU DEC 31 (ALL) (1.24) 1.75) .* 
"1073 ' TRANS-#ULT . ='SCHEDULE THRU DEC 31 (AIL) (1.241 (-35) .- 
"1074 " COND-MILT =SCHEDULE THRU DH: 31 (ALL) (1.24) (-9) -. 
"1075 " CLOSE-SHADE =SCHEDULE THRU DEC 31 (ALL) (1,241 (40) -. 
"1076 ' REOPEN-PROB =SCHEDULE THRU DEC 31 (ALL) (1.24) ( - 5 )  e .  

'1077 " 
"1078 ', S SPACE DESCRIPTIONS 

.55, .9, .6, .E, .7. .75, .3. .3, .5. .05) 

"io79 " 
"1080 " OFFICE =SPACE-CONDITIONS 
"1081 " 
"1082 " 
'1083 ' 
"1084 " 
"1085 " 
"1086 " 
"1087 " 
"1088 
'1089 ' A-STORAGE =SPACE 
'1090 " 
"1091 " 

. "1092 " 
'1093 " UNDERGROUND-WALL 
"1094 " UNDERGROUND-FLOOR 
"1095 " 

I 

TWPERATURE=(75) FLOOR-WEIGHT-0 S FOR CWF 
LIGHTING-WISQFkl. 5 QUXPHENT-W/SQm=l 
PEOPLE-HE&T-GAIN=450 
QUIP-SCHEDULErEQUIP L-SCHzLIGHTS 
PEOPLE-SCHEDULEOCCUP AIR-CHANGES/HR=.5 
INF-SCHEDULEINFIL LIGlfI'-TO-SPACE=.EO 
INF-HETHOD=AIR-CHE 
LIGHTING-TYPbREC-FLUOR-RV .. 
TPIPERATURE: (75) FLOOR-WEIGHT=150 
VOLUHE=400000 AREA=20000 
LIGHTING-W/SQFT=1.5 
LIGHTING-SCHEDULEzLIGHTS .. 
AREA=12000 CONSTRUCTIONoBW . . ' 
AREA=20000 CONSTRUCTlONtBW .. 

'1096 ' 
"1097 " 
'1098 " 
"1099 " 
"1100 " 
'1101 ' 
'1102 " 
*1103 " 
'1104 ' ' 

'1105 " 
"1106 ' R21 
"1107 ' 
"1108 " 
"1109 ' 
"1110 " 
"1111 
"1112 " 

SEI'-DEFAULT FOR MTERIOR-WALL HEIGHT.9. AZI#VTH=180 .. 
SET-DEFAULT FOR WINDOW HEIGHT.6.5 GLASS-TYPEGT1 

#AX-SOLAR-SCH=CLOSE-SHADE 
WIN-SHADE-TYPE=#OVABLE-It?TERIOR 
SHADING-SCHEDULEsSHADE-#ULT 
CONDUCT-SCHEDULEzCOND-13ULT 
VIS-TRANS-SCH=TRANS-#VLT 
OPEN-SHADE-SCH=REI)PEN- PROB 
SUN-CTRL- PROB. .I  . . 

SPACE SPACE-CONDITIONS OFFICE VOLUIE 107100 ARE3 11900 
X 15 Y 15 2 390 N-0-P 60 AIR-CHANGES/HR 0.01 
F-W 150 .. 

IN1 I-W AREA 191 CONS SB-U' IMT-TO RZ2 .. 
IN2 I-W AREA 158 CONS SB-U M-T R23 a. 

I-W LIKE IN1 N-T R24 .. 
I-# LIKE IN2 N-T RZ5 e .  

- 

0 
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"1113 " CLl I - W  ARER 11900 CONS CEIL TILT 0 NEXT-TO PLENl .. 
"1114 ' 
"1115' " RZ2 SPACE S-C OFFICE A 346.8 V 3114 N-0-P 4 El 8 
'1116 " A2 -90 X 100 Y 87.5 Z 390 
"1117 " DAYLIGHTING YES LIGHT-REF-POINT1 (12.5.9.2.5)  
'1118 " LIGHT-SET-POIWTl 50 LIGHT-CTRL-TYPE1 CONTINUOUS 
"1119 ' W-GLARE 22 .. 
"1120 " CU1 E-W H 9 W 2 5  CONS WLl  .. $ EAST-FACING 
"1121 " 
"1122 ' S FOR CU1. NOTE THAT THE .SIX4 OF BUILDING AZPWVTH 1 0 )  + SPACE AZMJTH (-90)  
"1123 ' $ + W A U  AZIMUTH (180, F R a  SET-DEFAULT) = 90. SO THIS W& FACES EAST 
"1124 " 
"1125 " 
"1126 " 
'1127 " 
"1128 ' 
"1129 " 
"1130 " 
"1131 " RZ3 
"1132 " 
'1133 " 
"1134 * 
"1135 " 
"1136 ' RZ4 
"1137 * 
'1138 " 
'1139 * 
"11410 Q 

'1141 " RZ5 
"1142 " 

' "1143 " 
"1144 " 
"1145 * 
"1146 " PLENl 
'1147 ' 
"1148 " 
"1149 " 
"1150 ' 
'1151 " 
'1152 " 
"1153 * 
'1154 " TZ1 
"1155 " 

. "1156 " 
"1157 
"1158 ' 
"1159 * 
"1160 * 
"1161 ' TZ2 
"1162 " 
"1163 ' 
"1164 " 
'1165 
"1166 " 
"1167 " TZ3 
"1168 " 
"1169 ' 
"1170 " 
'1171 ' 
"1172 ' TZ4 
"1173 ' 
"1174 ' 
"1175 " 

w1 WI 
IN3 I - W  
IN4 I-W 
FLl I-w 
cL2 I-w 

. SPACE 
E-W 
I -w 

. I-w 

SPACE 
E-W 
I -w 
I-w 

SPACE 
E-W 
I-w 
I -w 

SPACE 

W 3  E-W 
EW2 E-W 
EM5 E-W 
EW4 E-W 

ROOF 

SPACE 
I-w 
I-w 
I-w 
I-w 
I-w 

SPACE 
E-W 
I-w 
I -w 

CL3 I -w  

SPACE 
E-W 
I-w 
I -w 

SPACE 
E-W 
I-w 
I-w 

W 25 Y 2.5 .. 
A 125 CONS PA2 I-W-TYPE ADIABATIC .. 
LIKE IN3 .. 
A 347 CONS FLOOR TILT 180 I-W-TYPE ADIABATIC .. 
A 387 CONS CEIL TILT 0 m - T O  PLENl .. 
LIKE RZ2 A 319 V 2869 A2 180 X 62.5 Y 200 W 4 .. 
LIKE C U I  .. WI LIKE W 1  .. S WRTH-FACIffi 
LIKE IN3 .. I-W LIKE IN3 .. 
LIKE FLl .. I-w LIKE cL2 .. 
LIKE RZ2 A2 90 X 0 Y 112.5 W 8 .. 
LIKE CUI .. WI LIKE W 1  .. S WEST-FACING 
LIKE IN3 .. I - W  LIKE IN3 .. 
LIKE FLl .. I-w LIKE CL2 .. 
LIKE RZ3 A2 0 X 37.5 Y 0 W 4 .. 
LIKE CUI .. WI LIKE W 1  .. S SOUTH-FACING 
LIKE IN3 .. I-W LIKE IN3 . . .  
LIKE FL1 .. I-W LIKE CL2 .. 
ZONE-TYPE PLENUW T=(75)  A 20000 V 60000 F-W 0 
2 399 .. 
H 4 W 100 A2 0 X 100 Y 200 CONS WLl .. 
LIKE EW3 W 200 AZ 90 X 100 Y 0 .. 
LI#E EM3 A2 180 X 0 Y 0 .. 
LIKE EW2 AZ 270 X 0 Y 200 .. 
H 200 W 100 A2 180 TILT 0 CONS RF G-R 0 .. 
LIKE R Z 1  FLOOR-MJLTIPLIER 30 2 195 .. 
LIKE IN1 N-T TZ2 .. 
LIKE IN2 N-T TZ3 .. 
LIKE I N 1  N-T TZ4 .. 
LIKE IN2 N-T TZ5 .. 
LIKE CLl N-T PLEN2 .. 
LIKE RZ2 F-W 30 2 195 .. 
LIKE CU1 .. W I  LIKE W 1  .. 
LIKE IN3 .. I-W LIKE IN3 .. 
LIKE FLl .. 
LIKE CL2 NMT-TO PLENZ .. 
LIKE RZ3 F-W 30 Z 195 '.. 
LIKE cu1 .. W I  LIKE w1 .. 
L I E  IN3 .. I - W  LIKE IN3 .. 
LIKE FL1 .. I-W LIKE CL3 .. 
LIKE RZ4 F-W 30 Z 195 .. 
LIKE cur .. W I  LIKE w1 .. ' 
LIKE IN3 .. I-W LIKE IN3 .. 
LIKE FL1 .. I-W LIKE CL3 .. 

ij 
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"1176 
"1177' T25 SPACE 
"1178 " E-W 
"1179 " I-w 
"1180 I-w 
01181 " 
"1182 " PLEti2 SPACE 
.I183 
"1184 0 

O1185 O 

"1186 " 
"1187 * 
"1188 " 
"1189 " END .. 

E-W 
E-W 
E-W 

I-w 
E-W 

I 

LIKE RZ5 F-# 30 2 195 .. 
LIKE IN3 .. I-W LIKE IN3 .. 
LIKE FLl .. I-W LIKE CL3 .. 
LIKE cu1 .. . W I  LIKE w 1  .. , 

LIKE PLENl F-# 30 2 204 
LIKE Ew3 .. 
LIKE Ew2 .. 
LIKE Ews .. 
LIKE Ew4 .. 
A 20000 CONS FLOOR-ABOVE 

> .  

.. 

I-W-TYPE ADIABATIC TILT .O . 

., 
/ 



A-STORAGE 

0.17292 
-0.11227 

0.00000 
0.93935 
0.00000 

0.51215 
-0.45150 

0.00000 
0.93935 
0.00000 

0.48093 
-0.42028 

0.00000 
0.93935 
0.00000 

0.67521 
-0.61455 

0.00000 
0.93935 
0.00000 

0.67521 
-0.61455 

0.00000 
0.93935 
0.00000 

R Z 1  

0.17292 
-0.11227 

0.00000 
0.93935 
0.00000 

0.57446 
-0.51380 

0.00000 
0.93935 
0.00000 

RZ2 

0 . 5 9 i i s  
-0.46877 
0.07832 
0.97737 

-0.2 1427 

0.79045 
-0.69610 
0.12995 
0.96337 

-0.20454 

RZ3 RZ4 
\ 

RZ5 u PLENl 

0.59119 
-0.46877 

0.07832 
0.97737 

-0.21427 

0.59119 
-0.46877 
0.07832 
0.97737 

-0.21427 

0.59119 
-0.46877 

0.07832 
0.97737 

-0.21427 

0.42502 
-0.47226 
0.09427 
1.22661 

-0.27852 

0.36633 
-0.38993 

0 .01  147 
1.21206 

-0.26546 

0.55009 
-0.62835 

0.12772 
1.21206 

-0.26546 

0.79045 
-0.69610 

0.12995 
0.96337 

-0.20454 

0.79045 
-0.69610 

0.12995 
0.96337 

-0.20454 

0.79045 
-0.69610 

0.12995 
0.96337 

-0.20454 

0.48093 
-0.42028 

0.00000 
0.93935 
0.00000 

0.74783 
-0.64174 
0.11478 
0.96337 

-0.20455 

0.74783 
-0.64174 

0.11478 
0.96337 

-0.20455 

0.74783 
-0.64174 

0.11478 
0.96337 

-0.20455 

0.74783 
-0.64174 

0.11478 . 
0.96337 

-0.20455 

-0.67521 0.75138 
-0.61455 -0.64627 

0.00000 0.11604 
0.93935 0.96337 
0.00000 -0.20454 

0.75138 

0.11604 
0.96337 

-0.20454 

-0.64627 
0.75138 

0.11604 
0.96337 

-0.20454 

-0.64627 
0.7 51 38 

0.11604 
0.96337 

'-0.20454 

'-0.64627 
0.55643 

-0.63657 
0.12966 
1.21206 

-0.26546 

0.67521 
-0.61455 

0.00000 
0.93935 
0.00000 

0.78261 
-0.68'610 
0.12716 
0.96337 

-0.20455 

0.78261 
-0.68610 

0.12716 
0.96337 

-0.20455 

0.78261 
-0.68610 

0.12716 
0.96337 

-0.20455 

0.78261 
-0.68610 

0.12716 
0.96337 

-0.20455 

0.59074 
-0.68 108 

0.14017 
1.21206 

-0.26546 

A I R  
TEMP (BTU/HR-SQFT-F 

GOv 1.84393 
G l V  -1.99232 
G2 0.14838 
G3 0.00000 
e1 . - 0.939 35 
P2 0.00000 

---- 
0.49458 0.45493 

-0.69540 -0.63965 
0.20022 0.18417 
0.00060 0.00055 

-0.93751 , -0.93751 
0.18959 0.18959 

0.52949 
-0.71934 

0.19022 
-0.00036 
-1.25344 

0.30344 

1.84393 0.45493 
-1.99232 -0.63965 
0.14838 0.18417 
0.00000 0.00055 

-0.93935 -0.93751 
0.00000 0.18959 

0.49458 
-0.69540 

0.20022 
0.00060 

-0.93751 
0.18959 

307 . 



TZ4 TZ5 SP WME-- TZ1 
tlF W E - -  

SOLAR 

vo 0.17292 
V l  -0.11227 
\I2 0.00000 
w1 0.93935 
w2 0.00000 

GENERAL 
LIGHT I NG 

vo 0.57446 
v1 -0.51380 
v? 0.00000 
w1 0.93935 
w2 0.00000 

TASK 
LIGHTING 

vo 0.48093 
v1 -0.42028 
v2 0.00000 
w 1  0.93935 
w2 0.00000 

----- 

-------- 

------*- 

PLEN2 TZ2 

0.59119 
-0.46877 

0.07832 
0.97737 

-0.21427 

TZ3 

0.59119 
-0.46877 
0.07832 
0.97737 

-0.21427 

/ 
0.79045 

-0.69610 
0.12995 
0.96337 

-0.20454 

o . i e783  
~ 0 . 6 4 1 7 4  

0.11478 
0.96337 

-0.20455 

0.75138 
-0.64627 

0.11604 
0.96337 

-0.20854 

0.78261 
-0.68610 
0.12716 
0.96337 

-0.20455 

0.49458 
-0.69540 
0.20022 
0.00060 

-0.93751 
0.18959 

0.59119 
-0.46877 

0.07832 
0.97737 

-0.21427 1 

0.59119 
-0.46877 

0.07832 
0.97737 

-0.21427 

0.43979 

0.08778 
1.19684 

-0.25739 

-0.46752 

0.79045 
-0.69610 
' 0.12995 
0.96337 

-0.20454 

0.79045 

0.12995 

-0.20454 

-0.69610 

0.96337 . 

0.38260 ' 

-0.38598 
'0.06530 
1.17820 

-0.24075 

0.79045 
-0.69610 

0.12995 
0.96337 

-0.20454 

0.74783 
-0.64174 

0.11418 
0.96337 

-0.20455 

0.74783 
-0.64174 

0.11478 
0.96337 

-0.20455 

0.74783 

0.11478 
0.96337 ' 

-0.64174 

-0,20455 

' 0.56165 
-0.61570 

0.11618 ' 

1.17820 
-0.24075 

0.75138 - 0.64627 
0.11604 

, O .  96337 
-0.20454 

0.75138 

0.11 60,4 
0.96337 

-0.20454 

-0.64627 
0.56782 

-0.62362 
0.11793 
1.17820 

-0.24075 

0.67521 
-0.61455 

0.00000 
0.93935 
0.00000 

0.75138 
-0.64627 ' 

0.11604 
. 0.96337 
-0.20451 

0.78261 
-0.68610 

0.12716 , 

0.96337 
-0.20455 

0.67521 
-0.61455 

0.00000 
0.93935 
0.00000 

0.78261 
-0.68610 
0.12716 
0.96337 . 

-0.20455 

0.78261 

0.12716 
0.96337 

-0.20455 

-0.68610 
0.62211 

-0.69328 
0.13336 , ~ 

1.17820 
-0.24075 

AIR 
TEMP (BTUIHR-SQFT-F 

GO 1.84393 
G l v  -1.99232 
G2 0.14838 
G3O 0.00000 I 

P1 -0.93935 
P2 0.00000 

---- 
0.45493 

-0.63965 
0.18417 
0.00055 

-0.93751 
0.18959 

0.45493 
-0.63965 

0.18417 
0.00055 

-0.93751 
0.18959 

0.49458 
-0.69540 
0.20022 
0.00060 

-0.93751 
0.19959 

0.73939 
-0.98453 

0.24567 
-0.00053 
- 1.22491 

0.28319 
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'1190 O COMPUTE LOADS .. 
O1191 * INPVT SYSTWS .. 



31-spORY OFFICE BLE, CHICAGo - LOAD2 

,REPORT- LS-C BUILDING PEAK LOAD COIPONmS 

C U s P a  WEIGHTING FACTORS 6 DAYLIGHTING DOE-2.1E-001 W e d  NOV 10 14:31:12 _ .  1993LDL RON 2 
. >  OA, RESEX' BASEBOARDS , 

WEATHER 'FILE- TRY- CHICAGO 

. I  

Oo0 BUILDING ooo 

u 

FLOOR AREA 640025 SQFT 59458 
VOLUME 7836156 CUFT 221920 C M  

DRY-BULB TWP 97F 36C 
WET-BULB TEHP 77F ' 25C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASS+FR# COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIWENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

TOTAL LOAD 

TOTAL LOAD / AREA 

129.241 
0.000 

1894.288 
4445 .044' 

0.000 
0.000 

-17.600 
.1116.352 
1457.277 
1344.543 

0 .ooo 
150.299 

10519.444 
-_------ 

37.868. 
0.000 

555-.026 
1302.398 

0.000 
0.000 

-5.157 
327.091 
426.982 
393.951 

0.000 
44.038 

3082.197 
------- 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

857.121 251.136 
0.000 0.000 
0.000 0.000 
0.000 0.000 

192.850 56.505 

1049.971 307.642 
___---- ------ 

-286.874 
0.000 

-4087.626 
3.298 
0.000 
0.000 

-56.000 
1.650 

81.580 
2.232 
0.000 

-2480.536 

-6822.276 
-------- 

-84.054 
0.000 

-1 197.674 
0.966 , 

0.000 
0.000 

-16.408 
0.483 

23.903 
0.654 
0.000 

-726.797 

-1998.927 
_------- 

-6822.276 #BTU/H -1998.927 Kw 11569.416 #BTU/H 3389.839 #w 

10.659BTU/H.SQF" 33.618 W /Sm lB.OBBTU/H.SQF" 57.010 kl l a m  

o0oto0o0o00o0ot00toooooooo*tootoooooootooooooottooooo~tootttoo~t 
t 

0 

* NOTE 1)THE ABOVE LOADS MCLUDE OWSIDE VENTILATION A I R  
t ---- LOADS 
t 

0 

0 

Z)TI#ES GIVEN I N  STANDARD TI#E FOR THE LOCATION t 

0 

t 
IN CONSIDERATION 

ooooooooooooo*ooooooooooooooooooooooo~o~oooo*tt~ooooootooottoooo 

\ 
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COOLING 
ENERGY 

EEDWH (HBTU) 

Jaw 

FEB 

APR 

M Y  

m 

m 

BUG 

SEP 

CCT 

KOV 

DEC 

808.21442 

834.27246 

1159.44556 

1638.80640 

1841.75269 

2304.76953 

2695.18799 

2396.09668 

1881.36218 

1372.15564 

962.80908 

782.75873 _-_-_---- 
TOTAL 18677.631 

ElAx 

TIEIE DRY- WET- 
O F U  BULB BULB 
DY HR TFHP T€HP 

25 15 47.F 42.F 

25 16 27.F 22.F 

3 '  15 76.F 65.F 

27 15 82.F 61.F 

20 14' 76.F 67.F 

4 15 85.F 67.F 

13 15 97.F 77.F 

19 15 90.F 71.F 

17 15 82.F 66.F 

22 15 70.F 55.F 

8 15 60.F 49.F 

10 15 41.F 35.F 

w m  
COOLIK 

LOAD 
l # B T U / H R l  

6028.511 

6864.054 

7450.762 

9119.307 

9513.387 

10225.854 

10519.444 

10285.552 

9826.906 

8202.183 

8115.301 

6606.250 ---------- 

10519.444 

wm 
HEATING TINE DRY- #ET- HEATING 
ENERGY O F U  BULB BULB WAD 
(MBTUI DY HR T M P  T W P  (#BTU/HR) 

-1819.494 12 3 l.F 0.F ' -6822.276 

-1661.532 

- 1311.005 
-764.648 

-522.187 

-236.597 

-88.570 

-130.676 

-421.772 

-697.232 

-1284.995 

-1720.530 -_------- 

4 6 7.F 6.F 

24 5 9.F 8.F 

8 6 32.F 29.8 

6 3 38.F 35.F 

22 23 54.F 48.F 

23 5 61.F 60.F 

5 5 55.F 54.F 

29 6 '46.F 44.f 

2 4 31.F 28.F 

15 3 26.F 25.F 

8 20 18.F 16.F 
/ 

-6257.168 

-6681.700 

-5164.872 

-3994.568 

-2229.502 

-1275.956 

-1372.005 

-3444.435 

-3799.418 

-5110.487 

-5292.845 ---------- 
-10659.238 

-6822.276 , 

REC- 
TRICAL 
ENERGY 
(KWH1 

300281. 

277062. 

324199. 

303483. 

276221. 

297458. 

286591. 

301370. 

294181. 

289995. 

296965. 

316174. -------- 
3563981. 

wu(m 
e1d2 
LOAD 
IW 

1349.438 

1333 .SO0 

1251.543 

1222.188 

1219.561 

1219.561 

1219.561 

1219.561 

1221.081 

1 

1289.510 

1325.629 

1362.779 

1362.779 
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I 

HOUR OF M Y  

JAN 0 0 0 0 0 0 0 1 9 , 1 6 1 8 1 8 1 8 1 8 1 6 1 1  1 0  0 0 0 0 0 0 9 

FEE 0 0 0 0 0 0 0 6 1 5 1 7 1 8 1 8 1 8 1 8 1 8 1 6  9 0 0 0 0 0 0 0 11 . 
MAR 0 0 0 0 0 0 4 1 4 1 9 1 9 1 9 1 9 1 9 1 8 1 9 1 8 1 5  3 0 0 0 0 0 0 13 

APR 0 0 0 0 0 2 14 18 18 19 19 19 19 19 18 18 18 10 0 0 0 0 0 0 14 

WIY 0 0 0 0 ,  0 10 18 18 19 19 19 19 19 19 19 19 19 15 4 0 0 0 0 0 15 

m 0 0 0 0 1 13 18 I9 19 19 19 19 19 19 19 19 18 18 10 0 0 0 0 0 16 

. J u L  0 0 0 0 0 11 18 19 19 19 19 19 19 19 19 18 18 18 10 0 0 0 0 0 16 

. BUG 0 0 0 0 0 4 16 19 18 19 19 19 19 19 19 19 19 15 3 0 0 0 0 0 15 

SEP 0 0 0 0 0 0 11 18 18 19 19 19 18 18 19 18 15 5 0 0 0 0 0 0 14 

OCT 0 0 0 0 0 0 4 1 4 1 8 1 8 1 8 1 8 1 8 1 7 1 8 1 5  6 0 0 0 0 0 0 0 12 

NOV 0 0 0 0 0 0 0 8 1 4 1 8 1 8 1 8 1 8 1 8 1 5  8 0 0 0 0 0 0 0 0 9 

DEC 0 0 0 0 0 0 0 1 9 1 5 1 8 1 8 1 8 1 8 1 3  6 0 0 0 0 0 0 0 0 8 --- --- --- --- --- --- --- --- --- _-- --- _ _ _  -_ -  --- --- --_ --_ -_- --- -__ _ - -  --- - - -  --- ----- 

ANNUAL 0 0 0 0 0 4 13 13 16 18 19 18 18 18 18 16 11 7 2 0 0 0 0 0 13 

NOTE- THE ENTRIES IN THIS REPORT ARE NOT 
SUKTECT TO THE DAYLIGHTING REPORT SCHEDULE 

' 3.12 



S D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 14:35:12 1993SDL RUN 4 

"1192 * TITLE LINE-2 RON 5 - FOUR PIPE FANCOIL PERIMETER ' 
*I193 * LINE-0 * VAR TEHP SINGLE ZONE INTERIOR .. 
"1195 * 
'1195 O S WAC SYSTW DESCRIPTION 
*1196 * 
*1197 ' S DESIGN TWPS COOLIffi 76F HEATING 70F 
*1198 ' $ SYSTW TYPE A TYPICAL FOUR PIPE FANCOIL SYSTW SERVES THE PERWEPER ZONES. 
*1199 s 
* n o 0  ' s 
* n o 1  * s 
"1202 ' s 
*1203 * $ 
'1204 O S 
*I205 * s 
*I206 O $ 
'1207 O $ 
*1208 O $ 
"1209 * 
"1210 ' 
"1211 ' SYSTEMS-REPORT S (SS-A,SS-D,SS-J) .. 
41212 ' 
O1213 ' FMSON SCH THRU DEC 31 (WD) ( 1 , 5 ) ( 0 )  ( 6 , 7 ) ( - 9 9 9 )  (8 ,181(1 )  (19,241 (0) 
41214 O (WM) (1 .241 ( 0 )  .. 
"1215 
"1216 * HEAT-SETPT SCH THRU D E  31 (WD) (1 .7 )  ( 5 5 )  (8 ,18 )  (70)  (19,24)  ( 5 5 )  
*1217 ' (WEHI (1.24)  ( 5 5 )  .. 
*I218 ' COOL-SETPT SCH THRU D E  3 1  (WD) (1,7) (99)  (8 .18)  (76)  (19.24) (99)  
'1219 O (WEH) (1.24) (99) .. 
*I220 ' 
*I221 ' HEATON SCH THRU D E  31 (ALL) (1.24) (65)  .. 
*1222 ' 
"1223 O OA-DAMP-POS SCH THRU DEC 31 (ALL) (1.8) ( .01)  (9.18) (-999) (19,241 ( .01)  .. 
*1224 
*I225 O Ew\I ZONE-CONTROL D-H-T 70 D-C-T 75 H-T-SCH HEAT-SGTPT C-T-SCH COOL-SETPT .. 
*1226 
*I227 * RZ1 2 2-C Ew\I OUTSIDE-AIR-CFF1 2500 SIZING-OPTION ADJUST-LOADS 
41228 ' CFWSQFT .9 .. 
*I229 ' RZ2 Z LIKE RZ1 0-A-CRI 28 .. 
O1230 RZ3 Z LIKE RZ2 0-A-CRI 28 .. 
'1231 * RZ4 2 LIKE RZ2 0-A-CRI 28 .. 
'1232 * RZ5 Z LIKE RZ2 0-A-Cm 28 .. 
'1233 * TZ1 Z 2-C 0-A-Cm 2500 CFF1/sBW .9 .. 
O1235 O TZ2 Z LIKE RZ2 .. 
O1235 * T23 Z LIKE RZ3 .. 
O1236 TZd 2 LIKE RZO .. 
O1237 425 Z LIKE RZS .. 
'1238 KEN1 2 2-TYPE PLENUN S-0 BRNST-LOADS D-H-T 50 D-C-T 90 .. 
'1239 ' PLW2 Z 2-TYPE P L E W  .. 
Of240 O A-SMPAGE 2 LIKE RZ1 AIR-CWESIHR 4 e .  

*1241 O 

"1242 
"1243 * COResYS SYSTm S-TYPE SZRH wu(-S-T 105 IIN-S-T 55 SUPPLY-STATIC 4.0 
*1244 * SUPPLY-EFF . 5 5  F-SCH FIUISON H-SCH HEATON 
QlZ45 #IN-AIR-SCH OA-DAMP-POS REHEAT-DELTA-T 30 
*I256 ECONO-LIMIT-T 68 ECOD-LOW-LI#IT 45 

THE INTERIOR IS SERVED BY A VARIABLE TEMPERATURE CONSTANT VOLUME 
A I R  HANDLING UNIT WHICH SUPPLIES OUTSIDE A I R  VENTILATION OF 
20 CF#/PERSON FOR THE ENTIRE BUILDING (IMCLUDINC PERIM7ER). 
THE INTERIOR SYSTW IS CONTROLLED TO SATISFY THE TYPICAL CORE 
AREa BUT THERE IS A REHEAT COIL ON THE TOP FLOOR TO HANDLE 
THE ROOF LOAD. THE M I N I M U M  OUTSIDE A I R  DA#PER IS HELD CLOSED 
UNTIL 8M WHICH IS THE POINT OF OCCUPANCY EVEN THOUGH FANS START 
AT 7 M .  FANS CAN START AS EARLY AS SAM WHEN NECESSARY TO PICK 
UP THE KORNING START-UP WADS. THE LOW-LIMIT SGTPOINT IS 55F 
MICHTS AND WEEKENDS BUT ONLY THE FAKOIL UNITS ARE OPERATIVE. 

i) 

3013 



O1247 O 

O1248 
O1249 
O1250 
"1251 I) 

'1252 c) O1253 
O1254 
O1255 O 

O1256 
"1257 
O1258 
O1259 
41260 
O1261 
O1262 
O1263 
*1264 O 

O1265 
'1266 
O1267 
41268 
O1269 
O1270 
O1271 
O1272 

/WWRN-AIR-PATH PLENUE1-ZONES REl'URN-STATIC 1.5 R-E .50 
PLENW-NMES (PLEN1. PLEN21 2-N (TZl.RZl.PLENl.PLEN2. 

A-STORAGE) .. 
FANCOIL SYSTW S-TYPE FPFC MAX-SUPPLY-T 105 #IN-SUPPLY-T 60 

N-C-C CYCLE-ON-ANY F-SCH FANSON H-SCH HEATON 
SUPPLY-STATIC .20  SUPPLY-EFF .20 
OA-FRO#-SYSTW = CORESYS 

2-W (RZ2,RZ3.RZ4.RZ5.TZ2,TZ3.TZ4.TZ5) .. 
SOWSIDE AIR OF CORESYS 
$MUST EXCEED FANCOIL UNITS 

PLAltT1 = PLANT-ASSIGWEW SYSTW-KWES = (CORESYS.FANCOIL) 
INT-ELEC-W E 100 S FOR ELEVATORS 

DHw-SIZE=O 
DHW-GAL/#IW = 2.22 
DHW-SCH 3 OCCUP .. 

. INT-ELEC-SCH = OCCUP 

OC1 =DAY-SCHEDlLE (1.81 (0.1 (9.10) (1.) 
(11,131 (.8,.4,.81 (14.24) (1.,1..1.. 

.3,.1,.1,.1,0.,0.,0.,0.) .. 
OC2 =DAY-SCHEDULE (1,24) (0 .0)  .. 
PEOPLE =WEEX-SCHEDULE (#ON,FRII OC1 (WEHI OC2 .. 
OCCUP =SCHEDULE THRU DEC 31 PEOFLE .. 
END .. 
COMPUTE SYSTWS .. 
INPUT PIANT .. 

3.14 



P D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nav 10 14:35:12 1993PDL RUN 4 

"1273 " PL4tiTl = PLBEST-ASSIGNHEW .. 
"1274 " 
"1275 " $ PLawT DESCRIPTION 
"1276 " 
"1277 " $ KB3P.NICAL C(EOL1NG IS AVAIUBLE YEAR-ROUND FRW A HEAT 
"1278 " $ RECOVERY PLANT USING A DOUBLE BUNDLE CHILLER BASE LOADED I N  WINTER. 
"1279 " S HEAT RECOVERED FRO2 THE DOUBLE BUNDLE CHILLER IS STORED I N  A HOT WATER TANK 
"1280 " S IWD USED FOR HOIWING START UP. 
"1281 .$ TW STANDARD CEWTRINW CHILLERS ARE BASE LOADED IN SUMHER W I T H  THE DOUBLE 
"1282 " S BUNDLE CHILLER OFF. THE GAS FIRED HOT WATER GENERAMR CAN SUPPLEMENT THE 
"1283 " S DOUBLE BUNDLE I F  NECESSARY BUT TT CANWX CHARGE THE STORAGE TANK. 
"1284 " 
"1285 " PLWT-REPORT S (PS-A.BEPS1 .. 
"1286 " 
"1287 " CHPC P-E TYPE HEW-CENT-CHLR SIZE 7.8 I-N 2 .. 
"1288 " HWG P-E TYPE HW-BOILER SIZE 17 I - N  1 .. 
"1289 " DHH P-E TYPE DHW-HEATER SIZE .1 .. 
"1290 " RCW P-E TYPE DBUN-CHLR SIZE 10 I-W 1 .. 
"1291 " STOR P-E TYPE HTm-STORAGE SIZE 20 I - N  1 .. 
"1292 " 
"1293 " HEAT-RECOVERY SUPPLY-1 (DBUN-CHLR.HTANK-STORAGE1 
"1294 " DEMAND-1 (SPACE-HEAT1 
"1295 " SUPPLY-2 (DBUN-CHLR) . 
"1296 " DEMAND-2 (HTW-STORBGEI .. 
"1297 " 
"1298 " ENERGY-STORAGE HEAT-STORE-RATE 10 HEAT-SUPPLY-RATE 12 
"1299 " HTANK-T-WE 10 HTANK-LOSS-COEF 400 
"1300 " HTW-ENV-T 65 HEBT-STORE-SCH ALWAYS .. 
O1301 
'1302 " ALWAYS'SCH THRU DEC 31 (ALL1 (1,241 (11 .. 
"1303 " 
"1304 " PLANT-PARAMETERS CCIRC-PUMP-TYPE VARIABLE-SPEED 
"1305 " HCIRC-PUMP-TYPE FIXED-SPEED DBUN-MIN-HEAT . 8  .. 
"1306 " 
"1307 " WIN-HEAT LOAD-ASSIGNMEW TYPE HEATING L-R 99 I 

"1308 " P-E STOR N 1 
'1309 ' P-E HWG N 1 .. 
"1310 " 
"1311 " FT2 DAY-ASSIGN-SCH (1,241 (WIN-HEAT1 .. 
"1312 " HEAT-CTRL SCHEDULE THRU DEC 31 (ALL1 HT2 . e  

"1313 " 
"1314 " WIWTER-OP LOAD-ASSIGWENT TYPE COOLING L-R 99 

"1316 " P-E CMPC N 1 .. 
"1317 " 
"1318 " S W R - O P  LOAD-ASSIGWRJT TYPE COOLING L-R 99 
q1319 " P-E CMPC N 2 .. 
"1320 " 

" 

"1315 " P-E RCW w 1 

"1321 " C1 DAY-ASSIGN-SCH (1.24) (WIWTER-OPI .. 
"1322 " C2 DAY-ASSIGN-SCH (1.24) (SMER-OPI 
"1323 " CHLR-CTRL SCHEDULE THRU M Y  15 (ALL) C1 
"1324 " THRU SEP 15 (ALL) C2 
"1325 " THRU DEC 31 (ALL) C1 .. 
"1326 " 
"1327 " LOAD-HANAGB&T PRED-LOAD-RANGE 999 

ij 

3015 



0 
'1328 ' ASSIGN-SCHEDULE (HEAT-CTRL, CHLR-CTRL, DEFAULT) . . 
'1329 * 
'1330 ' END .. 
'1331 * COMPUTE PLANT .. 
'1332 ' INPUT ECOMMICS .. 

. - 

I 
I 

0 i 

\ 

3.16 



' E D L  P R O C E S S O R  I N P U T  D A T A  

Wed NOV 10 14:35:12 1993EDL RUN 4 

"1333 " 
"1334 " $ ENERGY CHARGE DESCRIPTION 
"1335 " 
"1336 " S THE ELECTRIC UTILITY RATE CONSISTES OF A BLOCK CHARGE WITH A RATE CHANGE 
"1337 " $ BASED ON THE D W W D  BEING ABOVE OR BEL041 2400kW. PLUS A 
"1338 " S UNIFOW DEkPiND CHARGE. HOWEVER. BECAUSE THE BUILDING HAS A POOR POWER 
"1339 " S FACTOR. THE WILITY HAS LEVIED AN EXCESS WAR FRACTION OF .2 SINCE IT  
"1340 " S HAS BEEN DETEWINED THAT THE PClrJER FACTOR IS ONLY .79. W H E W  THIS TYPE OF 
"1341 " $ BUILDING SHOULD BE OPERATING AT W I T H  A POEJER FACTOR OF 0.9. THERE IS 
'1342 " S RATCHET OF .9 BASED OM THE AVERAGE OF THE THREE HIGHEST PUNS THAT OCCUR 
"1343 " S DURING THE YEAR. 
'1344 " 
"1345 " 
"1346 " $ KONTHLY DWaMD IS LESS THAN 110 THEWS/HR AND 70 CEmS WHEN IT IS OVER THAT. 
"1347 " 
"1348 " 
"1349 " ECOWMICS-REPORT S=(ES-D,ES-E,ES-F) .. 
"1350 " 
"1351 " (THAN-20OOKW = UTILITY-RATE RESOURCE = ELECTRICITY 
"1352 DWD-CHGS = (10) 
'1353 " RATE-LIMITATION = .10 
"1354 " DWD-QUALS = (0,2400) 
"1355 " QUALIFY-RATE = MONTH-BY-MONTH 
"1356 " BLOCK-CHARGES = (HIGH-COm) 
"1357 " DEMAND-RATCHETS = (3-MON-AVG) 
"1358 * POWER-FACTOR = .79 
"1359 " EXCESS-WAR-FRAC = .ll 
"1360 " EXCESS-WAR-CHG = 10 .. 
'1361 " 
"1362 " 3-WN-AVG = RATCHET NWM-MONTHS = 12 
"1363 * RATCHET-SCH = ALL-YEAR 
'1364 " SCH-FLAG = 1 
"1365 ' TYPE = AVERAGE 

S THE GAS UTILITY CHARGES ARE BASED ON A RATE OF 5 5  CENTS/THEW I F  THE 

"1366 " 
'1367 * 

"1369 " 
"1370 " 
"1371 " 
"1372 " HIGH-COST 
"1373 " 
"1374 " 
"1375 " 
"1376 " 
"1377 " 
"1378 * 
"1379 " 

. "1368 " ALL-YEAR 

"1380 * 
"1381 " 
"1382 * 
"1383 " 
"1384 " 
"1385 " 
"1386 " 
-"1387 * 

FRACTION = .9 

= SCHEDULE THRU HAY 30 (ALL) 
THRU SEP 30 (ALL) 
THRU DEC 31 (ALL) 

= BLOCK-CHARGE BLOCK1-TYPE = 
BLOCK1-DATA = 

BLOCK2-TYPE = 
BLOCK2-DATA = 

(1.24) (0) 
(1,24) (1) 
11,24) ( 0 )  ' . . 
ENERGY 
(4000, .065. 
6000, ,055 
10000, .045) 
m/uw 
(500, .035,0 

1..030,0) .. 
>THAN-2000#w = UTILITY-RATE RESOURCE = ELECTRICITY 

DWD-CHGS = (10) 
RATE-LIMITATION = .10 
DWD-QUALS = (2400,O) 
QUALIFY-RATE I MONTH-BY-MONTH 
BLOCK-CHARGES = (LOW-COST) 
DEMAND-RATCHETS ,= (3-ION-AVG) 
POWER-FACTOR = .79 



I 

EXCESS-WAR-FRAC = .ll 
EXCESS-WAR-CHG = 10 .. "1388 " 

"1389 " 
"1390 " 
'1391 WW-COST 
"1392 " 
"1393 " 
"1394 " 
"1395 " 
"1396 " 
"1397 " 

I BUCK-CHARGE BIXKl-TYPE = ENERGY 
BUCK1-DATA = (4000, - 0 5 5 .  

6000, .045 
10000, .035) 

,BIXK2-TYPE = ##HI##  
BUCK2-DATA = (500, .030,0 

1,.025,01 . 
"1398 " 
"1399 e. B W - 1 1 0  E UTILITY-RATE I RESOURCE I NATURAL-CAS 
"1400 " DWD-QUALS = (0 ,110)  
"1401 " QUALIFY-RATE = KOtiTH-BY-mtiTH 
"1402 " ENERGY-CHG = . 55  .. 
"1403 " 
"1404 " ABOVE-110 E UTILITY-RATE RESOURCE = NATURBL-CAS 
"1405 " D W D - Q W  = (110.0) 
"1406 " QUALIFY-RATE = KOtiTH-BY-KOtOWPH 
"1407 " ENERGY-CHG = .70 .. 
"1408 " 
O1409 " END .. 
"1410 COMPVTE ECONWICS .. 
"1411 " 
"1412 INPUT SYSTWS .. \ 

3.18 
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31-STORY OFFICE &I#;, CHICAGO - LQADZ RUN 4 - FOUR PIPE FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL R U N '  4 
VAR TEHP SINGLE ZONE INTERIOR 

REPORT- SV-A SYSTW DESIGN PAP.AH€TERS CORESYS WEATHER FILE- TRY CHICAGO 

SYSTm SYSTW ALTITUDE FUXIRAREA #Ax 
w TYPE MILTI PLIER (SQFT ) PEOPLE 

CORESYS SZRH 1.020 388900.0 . 1860. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUPPLY RETURN OWSIDE COOLIE1G HEaTIttC COOLING HEATING 
FAN ELM: DELTA-T FAN ELM: DELTA-T A I R  CAPACITY SDLSIBLE CAPACITY E I R  EIR 

(CFW ) ( W )  (F) (CFR ( W )  (F) RATIO L#BTU/HR) (SHR) (#BTU/HR) (BTU/BTU) (BTU/BTU) 

365850. 306.169 2.6 365850. 126.295 1.1 0.223 14765.264 0.672-19423.416 0 .00  0.37 

TZ1 

RZ 1 

PLENl 

PLEN2 

' . A-STORAGE 

SUPPLY M U S T  IINIHUM OUTSIDE COOLIffi EXTRACTION HUTING ADDITION 
ZONE FLOW u FAN' FLOW A I R  FLGA CAPACITY SENSIBLE RATE CAPACITY RATE 
WWE (Crn 1 (CFR 1 (##I RATIO . (CFH 1 (KBTWHR) (SHR) (#BTU/HR) ( K B T U / H R )  (#BTU/HR) MILTIPLIER 

10924. 0. 0.000 1.000 2550. 0.00 0.00 224.16 -353.94 -412.93 30.0 

10924. 0. 0.000 1.000 2550. 0.00 0.00 224.16 -353.94 -412.93 1.0 

0. 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 

0 .  0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0 .00  30.0 

27200. 0. 0.000 1.000 2550. 0.00 0.00 558.14 -881.28 -1028.16 1.0 

3.19 



OUTSIDE COOLING HEATING COOLING HEATING 
EIR 

SUPPLY 

(Crn ) (rn) (F) (CF# I (#Wl (F) RATIO (#BTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) 

m m  
EIR FAN EL52 DELTA-T FAN DELTA-T AIR CAPACITY SENSIBLE CAPACITY 

RZ2 

RZ 3 

811713. 0.000 0.4 0. 0.000 0.0 0.101 0.000 0.000 0.000 0.00 0.37 

I 

SUPPLY EXHAUST #INI#U# OUTSIDE COOLING MTRACTION HEATING ADDITION 
RATE ZONE F z l l W  m FAN FLOW AIR FL(T;I CAPACITY SENSIBLE RATE CAPACITY 

, w  (CF# I ,  (CF# 1 (##I RATIO (CF# ) (#BTU/HR) (SHR) (KBTU/HR) (#BTU/HR) !#BTU/HRl MULTIPLIER 

29. 23.57 0.92 17.i9 -44.78 -43.16 8.0 1166. 0. 0.134 1.000 

29. 14.44 0.89 10.01 -26.86 -25.05 4.0 615. 0. o.oi8 1.000 

29. 22.82 0.93 16.98 -44.03 -42.40 8.0 RZ4 1146. 0. 0.132 1.000 

RZ 5 4 . 0  1395. 0. . 0.161 1.000 29. 27.65 .0.94 20.68 -53.13 -51.60 

29. 23.32 0.92 17.12 -44.38 -42.75 240.0 TZ2 1155. 0. 0.133 1.000 

29. 13.11 0.88 8.99 -24.35 -22.51 120.0 TZ3 606. 0. 0.070 . 1.000 
0. 0.130 1.000 29. 22.94 0.92 16.74 -43.42 -41.79 240.0 TZ4 1129. 

TZ 5 29. 27.12 0.94 20.26 -52.10 -50.55 120.0 1367. 0. 0.157 1.000 

\ 

3 0 20 
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31-STORY OFFICE BLDG, CHICAU) - LOAD2 RUN 4 - FOUR P I P E  FANCOIL PERIMETER DOE-2.1E-001 Wed Nov 10 14:35:12 1993SDL RUN 4 
VAR TEC(IP SINGLE ZONE INTERIOR 

REPORT- SS-D PLANT MM'HLY LOADS S W Y  FOR PLANT1 WEATHER FILE- TRY CHICAGO 

F L I N G '  T E E  DRY- WET- 
ENERGY OF p38x BULB BULB 

WNTH (HBTU) DY HR TmP TWP 

Jaw 73.82199 25 1 5  Q7.F 42.F 

FF3 123.96275 

L3%R 284.04797 

APR 977.75800 

L3%Y 1096.08435 

JtRd 2195.45581 

JUL 3248.66187 

BUG . 2863.75269 

SEP 1360.46155 

OCT 656.14038 

W V  323.04776 

DEC 52.28515 -----__-- 
TOT& 13255.493 

m 

2 5  16 27.F 22.F 

3 15 76.F 65.F 

28 15 78.F 68.F 

21  18 85.F 75.F 

21  16 82.F 72.F 

1 3  16 97.F 77.F 

16 15 85.F 73.F 

10 15 82.F 70.F 

5 16 74.F 62.F 

2 15 75.F 61.F 

10 15 41.F 35.F 

m m  
COOLIKG 

LOAD 
(#BTU/HR) 

3236.050 

3810.732 

8127.443 

12680.301 

15747.660 

17644.016 

19616.564 

17484.006 

15266 A67  

10409.931 

10476.650 

3620.678 _--_-_---_ 

19616.568 

K4XIMJH DAILY INTEGRATED COOLING LOAD (DES DAY 1 
KAXIklW DAILY INTEGRATED COOLING LOAD WTH FILE) 

- - - - - - - -  H E A T I N G - - - - - - - -  

mxLm4 
HEaTING T W E  DRY- WET- HEATING 

ENERGY OF p38x BULB BULB WAD 
-(MBTU) DY HR TEHP TEMP (#BTU/HR) 

-1040.307 4 6 3.F 3.F -24148.729 

-725.996 8 7 .  5.F 5.F -12569.847 

-276.879 1 8 28.F 27.F -6905.583 

-31.678 8 8 31.F 28.F -3226.991 

-6.736 10 8 42.F 40.F -624.135 

-3.955 28 8 59.F 54.F -160.801 

-1.393 6 8 64.F 58.F -363.203 

-1.155 2 8 65.F 64.F - 129.461 

-2.458 22 8 34.F 31.F - 567.055 

-11.162 21 8 30.F 29.F -1159.818 

-225.421 29 8 29.F 27.F -9080.154 

-617.199 27 8 31.F 30.F -12491.229 -___----- _- -_____-_ 
-2944.338 

-24148.729 

'0.000 (KETU) 
198008.368 (KBTU) 

- - -  E L E C - - -  

ELEC- wu(m 

ENERGY LOAD 
(#rJH) (rnl 

TRICAL nEc 

450934. 1915.304 

419524. 1899.366 

484104. 1817.409 

449190. 1788.054 

407635. 1785.427 

448213. 1785.427 

436375. 1785.427 

455831. 1785.427 

435060. 1786.948 

421725. 1855.377 

436229. 1899.100 

471283. 1928.646 - -_-___- __---__ 
5316124. 

1928.646 

i) 

ij 

3.2% 



,is _ - _ - _ - - -  C O O L I N G - - - - - - - -  

COOLING 
ENERGY 

EEOWH W T U )  

JAM 0.00000 

FEB 0.00000 

WR 11.77368 

APR 163.65411 

MY 132.01375 

JUN 838.27191 

JvL 1683.74109 

BUG 1405.40552 

SEP 390.45990 

ocp 68.55700 

NoV 62.40891 

DEC 0.01624 --------- 
TOTAL 4756.305 

0- 

TIHE DRY- WET- 
OF #Ax BULB BULB 
DY HR TWP TWP 

3 15 16.F 65.F 

28 15 78.F 68.F 

21  13 .  87.F 16.F 

21  15 81.F 72.F 

19 14 90.F 75.F 

,16 15 85.F,  73.F 

10 16 82.F 70.F 

5 16 74.F 62.F 

2 16 77.F 62.F 

3 14 33.F 30.P 

#Axm 
COOLING 

LOAD 
IKBTUIHR) 

0.000 

0.000 

2072.431 

5806.282 

1707.107 

9252.763 

11010.372 

9836.833 

7082.210 

3661.517 

4557.225 

16.241 _--------- 

11010.372 

HEATING 
ENERGY 
(KETO) 

- i s s .  i o 1  

-588.209 

-218.051 

-14.619 

-5.493 

-3.955 

-1.393 

-1.155 

. -1.673 

-4.535 

-187.992 

-503.185 ___------ 
-2295.422 

FlAXm 
HEATING DRY- WET- 

LOAD BULB BULB 
TE#P TWP ( K B T U / H R )  

TIHE 
OF #Ax 
DY H R  

4 6 3.F 3.F -19472.742 

8 7 5.F 5.F -10725.037 

1 7 28.F 26.F -5921.586 

1 7 40.F 37.F -1308.509 

-265.324 10 9 46.F 43.F 

28 8 59.F 54.F . -160.801 

6 8 64.F 58.F -363.203 

2 8 65.F 64.F -129.461 

23 9 39.F 36.F ' -254.046 

-297 ;670 21 9 40:F .36.F 

29 7 28.F 21.F -7486.211 

27 7 31.F 30.F -10684.330 -_---_---- 

-19472.742 

ELEC- 
TRICAL 
ENERGY 
(m) 

304977. 

288713. 

344008. 

324820. 

296760. 

328280. 

319141. 

332872. 

310657. 

296327. 

299520. 

319141. ____-_--  
3765328. 

1318.656 

1318.656 

1318.656 

1318.656 

1318.656 

1318.656 

1318.656 

1318.656 

1318.656 

<, 

1318.656 . 

1318.656 

1318.656 . 

- ,  

3.22 
0 



\ 

H E A T I N G - - -  D A Y  C O O L I N G  P E A #  - - - - -  C O O L I N G - - - - -  - - -  

HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

HOURLY 
COOLING 

LOAD 
(KBTU) 

0.000 
0.000 
0.000 
0.000 
0.000 

8571.109 
9273.517 
10472.361 
10524.677 
10609.516 
10842.654 
10555.061 
11010.372 
10880.451 
10841.978 
10304.237 
9583.459 

0.000 
0.000 
0.000 
0.000 

' 0.000 
0.000 
0.000 __-----_ 

11010.372 

JUL 19 , JAN 4 JUL 19 

SENSIBLE 
HEAT 
RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.984 
0.986 
0.754 
0.770 
0.773 
0.782 
0.776 
0.758 
0.749 
0.755 
0.744 
0.755 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTW-TY PE 
COOLING PEAK 

HOURLY 
DRY- WET- HEATING DRY- WET- 
BULB BULB LOAD BULB BULB 
TR4P T W P  (KBTU) T W P  T W P  

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
71.F' 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72:F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

0.000 
0.000 
0.000 
0.000 
0.000 

-19472.742 
-16910.035 
-14897.768 
-15472.430 
-13767.545 
-12475.425 
-11288.944 
-10857 .do4 
-9858.023 
-9126.853 
-8569.791 
-8775.312 
-8933.562 

0 * 000 
0.000 
0.000 
0.000 
0.000 
0.000 

6.F 6.F 
5.F 5.F 
4.F 4.F 
4.F 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6.F 
ll.F 9.F 
16.F 13.F 
18.F ' 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.p 1S.F 
16.F 13.F 
13.F ll.F 
ll.F 9.F 
10.F 8.F 
ll.F 9.f 
7.F 6.F 
6.F 5.F 

-19472.742 

. SZRH SBFT/TOM 
'28.31 (BTU/HR- SQW) HEATING PEAK 

HOURLY 
COOLING SENSIBLE DRY- Wm- 

LOAD HEaT BULB BULB 
(KBTU) ' RATIO TBIP TFNP 

0.000 
0.000 
0.000 
0.000 
0.000 

8571.109 
9273.517 
10472.361 
10524.677 
10609.516 
10842.654 
10555.061 
11010.372 
10880.451 
10841.978 
10304.237 
9583.459 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

123469.391 
_ _ _ - - - _ _ _  

0.000 79.F 72.F 
0.000 79.F 72.F 
0.000 78.F 72.F 
0.000 78.F 72.F 
0.000 77.F 72.F 
0.984 78.F 72.F 
0.986 77.F 72.F 
0.754 79.F 72.F 
0.770 82.F 72.F 
0.773 85.F 73.F 
0.782 88.F 74.F 
0.776 89.F 74.F 
0.758 90.F 75.F 
0.749 89.F 75.F 
0.755 90.F 75.F 
0.744 91.F 76.F 
0.755 90.F 75.F 
0.000 86.F 74.F 
0.000 86.F 74.F 
0.000 80.F 72.F 
0.000 79.F 72.F 
0.000 77.F 71.F 
0.000 76.F 71.F 
0.000 74.F 70.F 

423.9 
-50.07 (BTU/HR- SQFT) 

SUPPLY AIR P W  FLOY 0.94 (CFWSQFT) #IN-OA/ PERSON 43.87 (CFM ) 
OA FRAC AT CLG PEAK 0.223 OA FRAC AT HTG PEA# 0.010 

* ASTERISK INDICATE HOURS LOADS MOT #ET 



COOLING 
!ENERGY 

KODWTH (MBTU) 

JAN 73.82199 

FEB .123.96275 

MAR 272.27432 

APR 814.10406 

HAY 964.07074 

JUN 1357.18384 

JUL 1564.92041 

AUG 1458.34961 

SEP 970.00165 

OCT 587.58350 

WV 260.63892 

DEC 52.26891 

TOTAL 8499.186 O k  

TI#E 
OF klAX 
DY HR 

25 15 

25 16 

3 15 

27 16 

20 15 

4 16 

1 3  16 

19 16 

17 16 

5 16 

8 15 

10 15 

DRY- WET- 
BULB BULB 
T B P  T6#P 

47.F 42.F 

27.F 22.F 

76.F 65.F 

82.F 61.F 

76.F 67.F 

85.F 67.F 

97.F 77.F 

90.F 71.F 

82.F 66.F 

74.F 62.F 

60.F 49.F 

41.F 35.F 

wu(m 
COOLING 

LOAD 
( K B T U / H R )  

I 

3236.050 

3810.732 

6055.012 

7605.653 

8187.685 

8849.107 

9326.570 

8825.367 

8328.922 

6742.3 54 

6391.240 

3620.678 -___--___-  

9326.570 
I .  

HEATING TIME 
ENERGY OF#AX 
(#BTU) DY HR 

-275.208 12 8 

-137.787 4 8 

-58.828 23 8 

-16.999 8 8 

-1.244 10 8 

0.000 10 8 

0.000 

0.000 4 9 

- 

-0.785 2 2 > ,  8 

-6.627 21 8 

-37.429 26 8 

-114.014 22 8 --------_ 
-648.920 

I 3.24 
I 

DRY- WET- 
BULB BULB 
TEHP TP1P 

-7.F -7.F 

7.F 6.F 

19.F 16.F 

31.F 28.F 

42.F 40.F 

64.F 59.F 

58.F 56.F 

34.F 31.F 

30.F 29.F 

25.F 22.F 

15.F 15.F 

MAxm 
HEATING 

LOAD 
(KBTU/HR) 

-5403.996 

-4646.200 

-3210.700 

-3108.617 

-598.937 , 
-0.004 

0.000 

-0.004 

-567.055 . 

-1157.051 

-2965.361 

-3912.441 ---------- 

-5403.996 

ELEC- 
TRICAL 
ENERGY 

(mm) 

130758. 

116372. 

122616>. 

107651. 

95676. 

103215. 

101276. 

106240. 

108445. 

110198. 

121510. 

136183. ------_- 
1360129. 

556.649 

540.711 

865.508 

449.295 

426.772 

426.772 

426.772 

427.699 

454.5^91 

496.722 I 

564.941 

581.154 . _ _ _ _ _ _ _  

581.154 

. .  
- - -  E L E C - - -  

I 



Horn 

1 
2 
3 
4 
5 
6 
7 
8 

. 9  
10 
11 
12  
13 
14 
15 
16 
17 
18 
19  

-20 
21 
22 
23 

' 24 

SUFI 
ElAx 

- - - -  - C O O L I N G - - - - -  

JUL 13  

HOURLY 
COOLING 

LOAD 
(UBTUI 

0.000 
0.000 
0.000 
0.000 

0.000 
4993.281 
6396.661 
7477.664 
7588.757 
7648.610 
7228.647 
7514.749 
8580.162 
9326.570 
7161.613 
6769.182 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

--_--_-_ 
9326.570 

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.865 
0.870 
0.889 
0.889 
0.889 
0.879 
0.882 
0.897 
0.907 
0.880 

. 0.876 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTBI-TYPE 
COOLING PEAK 

DRY- WET- 
BULB BULB 
TWP TWP 

76.F 66.F 
74.F 66.F 
74.F 65.F 
73.F 62.P 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 

96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F ' 75.F 
93.F 75.F 
90.F 74:F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

95.E 78.F 

FPFC 

- - -  H E A T I N G - - -  D A Y  C O O L ' I N G  P E A K  

JAN 12 ' m 9  

HOURLY HOURLY 
HEATING DRY- WET- COOLING SENSIBLE DRY- WET- 

LOAD BULB BULB LOAD HEAT BULB BULB 
(UBTUI TWP TWP ( UBTU 1 RATIO TBIP TMP 

0.000 
-2259.364 

0.000 
-2819.349 

0.000 
-2685.624 

0.000 
-5403.996 
-1970.560 
-1571.490 
-1095.962 

-767.344 
-503.561 
-185.834 
-193.734, 
-231.440 
-956.711 

-1327.278 
0.000 
0.000 
0.000 
0.000 
0.000 

-13.338 -------- 
-5403.996 

5.F 4.F 
3.F 2.F 
l . F  0.F 

-2.F -3.F 
-4.F -5.F 
-5.F -6.F 
-6.F -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 

0.F 0.F 
4.F 2.F 
6.F 4.F 
4.F 2.F 
3.F l . F  
l . F  0.F 

-2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
- l . F  -2.F 

SQFTlTON 323.1 
37.14 (BTU/HR- SQFTI HEATINC PEA# -21.52 (BTU/HR- SQFT) 

0.000 , 
0.000 
0.000 
0.000 
0.000 
0.000 

5301.946 
7128.604 
7541.470 
7641.616 
7673.164 
7133.871 
7899.081 
8522.173 
8653.564 
7200.829 
6959.842 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000- 
0.873 
0.882 
0.888 
0.888 
0.889 
0.878 
0.889 
0.901 
0.903 
0.889 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.887 

81656.164 

78.F 68.F 
76.F 68.F 
75.F 68.F 
73.F 67.F 
72.F 66.F 
71.F 65.F 
75.F 68.F .~ 
77.F 69.F 
82.F 72.F 
85.F 7Q.F 
88.F 75.F 
91.F 76.F 
92.F 75.F 
91.F 72.F 
94.F 74.F 
95.F 73.F 
97.F 73.F ' , 

96.F 73.F 
94.F 73.F 
84.F 70.F 
78.F 70.F 
76.F 71.F 
70.F 67.F 
70.F 67.F 

SUPPLY A I R  PEA# FLOW 0.01 (CFLUIISQFT) I I N - O A /  PERSON 0.05 (CW 1 
OA FRAC AT CLG PEAK 0.021 OA FRAC AT HTG PEA# 0.021 

ASTERISKS INDICATE HOURS WADS NOT IET 

3.25 



HESSAGE L I S T  FRO# PUNT P R O G F U  

f\ w 0 0 ~ ~ ~ ~ ~ ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 ~ 0 0 0 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

TOYER WILL BE DEFINED F'OR CHILLERS THAT NEED IT 

3,26 



31-STORY OFFICE BLK. CHICAGO --LOAD2 . RUN 4 - FOUR PIPE FANCOIL PERIHETER DOE-2.1E-001 Wed NOV 10 14:35:12 1993PDL RUN d 

BEpOP3- W-A EQUIPMENT SIZES WEATHER FILE- TRY CHICAGO 
VAR TWP SINGLE ZONE fNT&RIOR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E Q U I P M E N T  

------------------ 
Hw-BOILER 

DHW-H EATER 

HEW-CENT-CHLR 

DBUIi-CHLR 

c 0 o L I f f i - m  

HTBM#-STORAGE 

HEAT-STORE-RATE = 10.000 (#BTU/H) 
HEAT-SUPPLY-RATE= 12.000 (MBTWH) 



JAN 1123.4 

FEB 814.6 

WIR’ 364.3 

APR 84.1 

HAY 3212 

3 

TOTAL 
CCmLING 

LOAD 
(mu) --_---- 
89.9 

143.6 

308.7 

1010.2 

1128.8 

JUN 31.5 2246.8 

JUL 17.4 3318.5 

BUG 18.6 2925.3 

SEP 79.1 1399.4 

om 47.2 684.7 

NOV 266.1 346.9 

DEC 709.9 69.4 

------- __----_ _---___ _____-_ 
TOTAL 3588.5 13672.2 

, 

4 

TOTAL 
ELECTR 
LOAD 
umi) ---__-- 
503.2 

416.4 

556.4 

569.9 

509,8 

598.6 

654.8 

646.7 

560.3 

517.6 

506.7 

515.8 

------- ------- 

160.5 0.0 0.0 

234.3 11.1 0.0 

263.3 226.0 0.0 

66.3 1207.8 0.0 

17.2 581.8 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0  

0.0 0.0 0.0 

60.1 680.5 0.0 

33.5 906.6 0.0 

132.4 368.3 0.0 

6616.1 1096.8 3982.7 0.0 

t 

8 9 10 11 12 13 * ,  14 

ELK NEL ELK NEL TOTAL TOTAL TOTAL 
INPW INPUT INPUT INPW , FUEL SITE * SOURCE 

COOLING HEATING HEATING ELECT INPUT ENERGY * ENERGY 
(ma) 

0 

-__---- 
25.7 

36.2 

63.1 

117.2 

99.3, 

147.9 

217.9 

190.1 

123.1 

94.3 

62.3 

23.2 

- -- _--- -___--- 
1200.9 

(#BTU) (H) ---__-- __---__ 
1438.4 26.6 

900.1 20.7 

158.2 9.1 

25.0 3.5 

22.1 2.8 

49.5 2.5 

27.1 0.5 

28.9 0.7 

29.6 1.6 

20.9 1.6 

210.8 8.2 

908.4 21.3 

------- _------ _-----_ _------ 
3820.0 99.1 

( #BTU 1 _-__---  
0.0 

0.0, 

; 0.0 

0.0 

0.0 

0.0 

0.0 

0.0  

0.0 

0.0 

0.0 

0.0 

---_--- ----_-- 
0.0 

(MBTU) (MBTU) (MBTU) _----__ _-___-_ t ----_-- 
t 

1438.4 3155.9 6591.5 

900.1 2526.0 * 5778.3 

158.2 2057.1 5855.5 

25.4 1970.5 5861.1 

22.7 1162.5 5242.5 

49.5 2092.4 * 6178.8 

21.1 2262.0 * 6132.4 

28.9 2235.9 * 6650.7 

29.6 1942.0 5167.4 

20.9 1787.4 5321.0 

210.8 1940.1 5399.2 

908.4 2668.8 * 6189.9 

* 

0 \ 

0 

t 

0 

\ t 

0 

t 

------- -____-_ 0 ------- ------- ------- ------- 
3820.0 26400.5 e 11568.4 

i 
. .  

, 

3.28 , 



HEATING LOADS l E T U  SUPPLIED ------------- 
HW-BOILER ' 
DHW-HEBTER 
DBlltl-CHLR 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

ELEtTRICITY 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

HTANK-STORAGE 

13672.3 
136723 

100.0 

580.1 140.3 129.78 10.01 

TOWER ABOVE DESIGN TEMPERBTURE OF 85.F 0 HOURS 

3.29 



. -  . 

, S W R Y  OF LOADS #ET 

TOTAL LOAD TOTaL PEA# HOURS ' 
TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED 

-________-__-_____-- _____---__ _----____- ----_----- ---------- ---------- 
HEATING MADS 
COOLING LOADS 

( #BTU 1 (#BTU) (HBTU) (HBTU) 

3588.5 3583.2 9.110 3.910 527 
13672.3 13672.3 93.174 3.832 111 

ELECTRICAL LOADS 22580.5 22580.6 0.000 0.000 0 

/ 



ENERGY TYPE: ELECTRICITY NATURAL-GAS RECOVERED 
WITS: HBTU 

CATEGORY OF USE - - - - -__________ 
AREA LIGHTS 

MISC E Q U I M  

SPACE HEAT 

SPACE COOL 

HEBT REJECT 

mps & MISC 

VENT FANS 

DOEMOT WATER 

8817.5 

3997.2 

161.7 

3360.1 

422.7 

492.3 

5329.0 

0 .0  

0.0 

0.0 

3545.9 

0.0 

0.0 

0.0 

0.0 

214.0 

0.0 

0.0 

1085.2 

0.0 

0.0 

0.0 

0.0 

0.0 

vvNOTE*o ABOVE FIGURES DO WOT INCLUDE THE 10.01 MBTU RESIDUAL It4 THE HOT STORAGE TANK 

TOTAL SITE ENERGY 26400.55 HBTU 41.2 KBTU/SQFP-YR GROSS-AREA 41.2 KBTU/SQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 71568.46 MBTU 111.8 #BTU/SQFP-YR GROSS-AREA 111.8 KBTU/SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTEM ZONE OWSIDE OF THROTTLING M E  = 0.5 
PERCENT OF HOURS ANY P W  LOAD NOT SATISFIED I 1.3 . 

NOTE: ENERGY IS  APPORTIONED HOURLY TO ALL END-USE CATEGORIES. 

3.31 



L, 
VTILITY - RATE RESOURCE METERS ______-_______--  ---------------- ----------- 
&wAN-200O#w ELEerRICITY 1 2 3 4 5  

>TH&N-2OOO#w ELDX'RICITY 1 2 3 5 5  

BELOW-110 NATURAL-GAS 1 2 3 4 5  

ABOVE- 11 0 NATURAL-CAS 1 2 3 4 5  

992163. IWH 

5623940. IWH 

3622. THEW 

34578. THEW 

' VIRTUAL 
RATE 

($/UNIT) --------- 
0.0897 

0.0866 

0.5500 

0.7000 

0.94 ENERGY COSTICROSS BLffi AREA: 
ENERGY COST/NET BLffi AREA: 0.94 1 

PATE USED 
ALL YEAR? _-_------ 

No 

Mo 

No 

Mo 

i 

0 



31-STORY OFFICE BLK, CHICAGO - LQAD2 RUN 4 - FOUR PIPE FANCOIL PERIHETER DOE-2.1E-001 W e d  NOV 10 14:35:12 1993EDL RUN 4 

REPORT- ES-E SWHARY OF UTILITY-RATE: <THAN-20001(W 
VAR TWP SINGLE ZONE INTERIOR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WILITY-RATE: bHAN-2OOOKW , RESOURCE: ELD'XRICITY D W D - W I N D O W :  HOUR 

POWER-FACTOR: 0.79 EXCESS-WAR-FRAC: 0.11 
HETERS: 1 2 3 4 5  BILLING-DAY: 31 

3413. BTU/#WH 
RATE-LIMITATION: 0.1000 
EXCESS-WAR-CHG: 10.0000 

METERED BILLING METERED BILLIffi ENERGY D W D  FNERGY FIXED MINIklVH VIRTUAL TOTAL 
ENERGY ENERGY . D U D  DWAiUD CHARGE CHARGE CST BDJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE 

-____ -------- -------- -------- -------- ------- ------- ------- ------- ------- ------- _--_--- __-_--- - -_____ KODWTH #wH #wH KW #w (S 1 ( $ 1  (51  ( $ )  ( $ 1  ($1 ( $ 1  ($/UNIT) ( $ 1  

JAN 503235 0 2420.1 0.0 0 0 0 0 0 0 0 0.0000 0 

0 0 0 0 0 0.0916 43623 FIB 476386 476386 2302.2 2302.2 17014 23022 

MAR 556383 0 2458.8 0.0 0 0 0 0 0 0 0 0.0000 0 

APR 569896 0 2790.8 0.0 0 0 0 0 0 0 0 0.0000 0 

HAY 509752 0 2779.4 0.0 0 0 0 0 0 0 0 0.0000 0 

JUPJ 598567 0 2780.0 0.0 0 0 0 0 0 0 0 0.0000 0 

JUL 654825 0 2865.3 0.0, 0 0 0 0 0 0 0 0.0000 0 

BUG 646668 0 2844.7 0.0 0 0 0 0 0 0 0 0.0000 0 -  

SEP 560331 0 2881.8 0.0 0 0 0 0 0 0 0 0.0000 0 

0 0.0000 O U  -0CT 517601 0 2720:9 0.0 0 0 0 0 0 0 

WOW 506683 0 2781.2 0.0 0 0 0 0 0 0 0 0.0000 0 

DBC 515776 515776 2331.7 2331.7 18392 23317 0 0 0 0 0 0.0879 45343 ------- ------- ------- ------- ======= ======= ==I==== ==t==== =.===== .===.=I -------- -------- -------- -------- -------- -------- 
TOTAL 6616102 992163 2881.8 35406 46340 0 0 0 0 0.0134 88966 

30 33 



31-STORY OFFICE BLDG. CHICAGO - LOAD2 RUN 4 - FOUR PIPE FANCOIL PERIMETER WE-2.1E-001 W e d  NOV 10 14:35:12 1993EDL RUN 4 

BEPORT- ES-F BIDCK-CHARGE AND RATCHET S W Y  FOR: CPHAN-2OOOW 
VAR T B P  SINGLE ZONE INTERIOR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UTILITY-RATE: CPHAN-2000W 

ENERGY-UNITS: ##H 
DWD-UNITS: W 

DEHAND-WINDEI: HOUR 

RESOURCE: ELECTRICITY 

BLOCX-CHARGES JAN FEB HAR APR HAY . JUN JUL AUG .SEP OCT NOV DEC YERR ......................... ------- ------- ------- -______ _ _ _ _ _ _ _  _ _ _ _ _ _ _  ______-  ____-__ _--___- ____--_ __ -____  ------- ------- 
HIGH-COST USE: m y  

METERED ENERGY: 503235 476386 556383. 569896 -509752 598567 654825 646668 560331 517601 506683 ' 515776 
BILLING ENERGY: 0 476386 0 " 0 0 0 0 0 0 0 -  0 515776 992163 
W / W  D-: 0.0 2302.2 0.0 , 0.0 0.0 ' 0.0  0 .0  0 .0  0.0 0.0 0.0 2331.7 

0 0 . 0  0 .18392. , 35406 ----___ ==I==== ======= 1=1===5 

ENERGY CHGSCS) : 0 17014 0 . o  . 0 0 . o  . 
I==DDDI ------- 

TOTAL ENERGY: 0 476386 0 0 0 0 0 0 0 0 0 515176 992163 
TOTAL CHARGES ($1:  0 17014 0. 0 0 0 0 .  0 0 0 0 , 18392 35406 

3.34 



W I L I T Y - R A T E :  >THAN-20001W RESOURCE: ELECPRICITY DEMAND-WINDOW: HOUR 

POYER-FACTOR:, 0.79 EXCESS-WAR-FRAC: 0.11 
W T E R S :  1 2 3 4 5  BILLING-DAY: 31 

RATE-QUALIFICATIONS BLOCK-CHBRGES D W D - R A T C H E T S  
------------.-------------------- .................................... _---__-__-_----- 

MIN - ENERGY : 0.0 ~ - C O S T  3-KON-AVG 
W - E N E R G Y :  0.0 
WIN-D-: 2400.0 
WiX-DEPIAND: 0.0 

USE-WIN-QUAL: , NO 
QUALIFY-RATE: KOWl'H-BY-KODWTH 

mERED 
ENERGY 

#wH -------- 
503235 

476386 

556383 

569896 

509752 

598567 

654825 

646668 

560331 

517601 

506683 

515776 

B I L L I f f i  
ENERGY 

# w H '  -___-___ 
503235 

0 

556383 

569896 

509752 

598567 

654825 

646668 

560331 

517601 

506683 

0 

METERED BILLING 
D W D  DWlWD 

1W ______-_ 
2420.1 

2302.2 

2458.8 

2790.8 

2779.4 

2780.0 

2865.3 

2844.7 

2881.8 

2720.9 

2781.2 

2331.7 

#w -------- 
2420. I 

0.0 

2458:8 

2790.8 

2779.4 

2780.0 

2865.3 

2844.7 

2881.8 

2720.9 

2781.2 

0.0 

ENERGY, D W D  ENERGY FIXED 
CHBRGE CHARGE CST ART - T M S  SURCHRG CHARGE 
. ( S )  ------- 
15337 

0 

16931 

17337 

15533 

18197 

19885 

19640 

17050 

15768 

15441 

0 
====E.== 

( $ 1  -_--__- 
24201 

0 

24588 

27908 

27794 

27800 

28653 

28447 

28818 

27209 

27812 

0 - -- -- - - ------- 
171118 273230 0 0 0 0 

3413. BTU/WH 
RATE'-LMITATION: o.iooo 
EXCESS-WAR-CHG: 10.0000 

#IN-#ON-RATCH!iTS ---___----_----- 

#INIW.BI 
CHARGE 

(S) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0861 43309 

0.0000 0 

0.0815 45351 

. 0.0870 49594 

0.0935 47657 

0.0841 50329 

0.0809 53003 

0.0812 52519 . 

0.0736 486924 

3 . 3 5  



~ K - c n B R c E s  JAN FEB #AR APR HAY JUN JUL BUG S E P  0" NOV DEC YEAR ......................... ------- _ _ _ _ _ _ _  ------- ___-___ _ _ _ _ _ _ _  _____--  ------- ------- ------- ------- ------- ------- ------- 
1 

Low-COST USE: YEARLY 
METERED ENERGY: 503235 476386 556383 569896 509752 598567 654825 646668 560331 517601 506683 515776 
BILLING ENERGY: 503235 0 556383 569896 509752 598567 654825 646668 560331 517601 506683 0 5623940 

XWH/#W DPIAND: 2420.1 0.0 2458.8 2790.8 2779.5 2780.0 2865.3 2844.7 2881.8 2720.9 2781.2 0.0 
ENERGY C H G S l S ) :  15337 0 16931 17337 15533 18197 19885 19640 17050 15768 15441 0 171111) 

===35== ===SI== ====1.1 ======= ====1=1 ===os== ==.111= =055=== ======s ======: ======. =I===== =====I= 

TOTAL ENERGY: 503235 0 556383 569896 509752 598567 654825 656668 560331 517601 506683 0 5623940 
TOTAL CHARGES ($1:  15337 0 16931 17337 15533 18197 19885 19640 17050 15768 15441 0 171118 

3-KON-AVG AVERAGE 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 2055.6 
, 

. .  

3,36 . 



ElETERED 
ENERGY 

MWH THERN _ _ _ _ _  ------_- 
JAN 14384 

FEE 9001 

ElAR 1582 

APR ' 254 

M Y  227 

m 495 

BILLING METERED BILLING 
ENERGY D W D  DPY\WD 

THEW THEWS THERMS _______- ___--___ _------_ 
0 247.5 0.0 

0 164.1 0.0 

1582 91.0 91.0 

254 1.4 1.4 

227 1.4 1.4 

495 6.2 6.2 

JUL 271 271 

BUG 289 289 

SEP 296 296 

OCT 209 209 

wov 2108 0 

DB2 9084 , ' 0  
==2==115 =====31= 

TOTAL 38200 3622 

ENERGY 
CHARGE 

( $ 1  ___---_ 
0 

0 

870 

140 

125 

272 

0 

0 

0 

0 

0 

0 

0 

0 

0 

VIRTUAL 
RATE 

($/UNIT) -__-_-- 
0 .oooo 

0.0000 

0.5500 

0.5500 

0.5500 

0.5500 

0 0.5500 

0 0.5500 

0 0.5500 

0 0.5500 

0 0.0000 

0 0.0000 ----_-- --_---- 
0.0521 

0 

0 

870 

140 

125 

272 

149 

159 

i63 

3.37 



FEB 9001 9001 164.1 164.1 6301 0 0 0 0 0 0 0.7000 6301 

WR I 1582 0 91.0 0.0 0 0 0 0 0 0 0 0.0000 0 

0 0 0 .0000 APR . 254 0. 1.4 0.0 0 0 0 0 0 0 

HAY 227 . 0 1.4 0.0 0 0 0 0 0 0 0 0.0000 0 ,  

JUN 495 0 6.2 0.0 0 0 0 0 0 0 0 0.0000 0 

m 271 0 \> 8.6 0.0 0 0 0 0 0 0 0 0.0000 0 

BUG 289 0 5.9 

SEP 296 0 5.0 

OCT 209 0 1.3 '0 .NOV 2108 2108 127.7 

DR: 9084 9084 165.9 
=:====== I======= ======== 

TOTAL 38200 34578 247.5 

0.0 0 0 0 0 .  0 0 

, 0.0 0 0 0 0 0 0 

0.0 0 0 0 0 O ,  0 

127.7 1476 0 0 0 0 0 

0 0 0.0000 

0 0.0000 ' 0 

0 0.0000 0 

0 0.7000 1476 

0 0.7000 6359 ------- _-_____ ----_-- ------- 
- 0.6336 24204 

\ 

3,38 

\ 



S D L  P R O C E S S O R  I N P U T  D A T A  

Wed N w  10 14:35:12 1993SDL RUN 5 

"1413 " TITLE LINE-2 " RUN 5 POWERED INDUCTION UNITS " 
"1414 " LINE-Q " SINGLE-ZONE WIT I N  B & S W M '  " .. 
"1415 0 

'1416 " $ WAC SYSTEN DESCRIPTION 
"1417 " 
'1418 " $ DESIGN.TEHk COOLING 768 HEBTING 70F 
"1419 " $ SYSTW TYPE W E R E D  IEIDUefION UNITS SERVE THE PERIMETER SPACES WITH 
*I420 " $ PARALLEL-PIU ON THE EAST, SOWH, AND WEST MPOSURES AND 
"1421 " $ SERIES-PLU ON THE NORTH. THE INTERIOR IS SERVED BY STANDARD 
"1422 " $ 
"1423 " 
"1424 " $ 
"1425 " $ SPEED COSl'ROL, kND Bw ECONOXIZER WITH A LIMIT TWPERATURE 
"1426 " $ OF 688. THE W I N I M W  VEWILATION IS  20 CFWPERSON AND THE 
"1427 " $ FIWS OPERATE FGUW 7AH TO 6 W  WEEKDAYS. ON NIGHTS AND ON 
"1428 " $ 
"1429 8 OBI TO HOLD A IINXHLIH SEI'RJINT OF 55P. THE MINIMUM OUTSIDE 
"1430 " $ A I R  DMPERS ARE HELD CLOSED UNTIL 8W; HOWEVER, 
"1431 $ THE ECONOMIZER IS A m N E  FOR OA COOLING. 
"1432 " 
"1433 " SYSTW-REPORT S (SS-A.SS-D.SS-J) .. 
"1434 " 
"1435 " FANSON SCH THRU DEC 31 (WDI ( 1 . 5 )  (01 (6.71 (-9991 (8 .18 )  (1) (19,211 (0) 
*I436 " (WM) (1.24) (0) .. 
"1437 " 
"1438 " HEAT-SWFT SCH THRU DOC 31  (WD) (1 .7)  (551 (8 ,181 (70)  (19.24) ( 5 5 )  
"1439 " (WEH) (1,241 ( 5 5 )  ., 
"1440 " COOL-SWPT SOL THRU D E  31 (WD) 11.7) (99) 18.18) (76) (19.24) (99) 
"1441 " (WEH) (1.241 (99) .. 
"1442 " PIU-SmET SCH THRU DOC 31  (ALL) (1.241 (74) .. 
"1443 " 
"1448 " COOLON SCH THRU DBC 3 1  (ALL) (1,281 1 5 5 )  .. 
"1445 " HEATON SCH THRU DBC 31  ( U I  (1.241 (65 )  .. 
"1446 " 
"1447 " OA-DBMP-POS SCH THRU D E  31  (ALL) (1.81 (-011 (9 .18)  (-999) (19.24) (.01) .. 
"1448 " 
"1449 " @JV ZONE-COETROL D-#-T 7 0  D-C-T 78  H-T-SCH HEBT-SETPT C-T-SCH CCOL-SETPT .. 
"1450 " 
"1451 " 821 2 2-C &W 08-CFM/PER 15 S-0 ADJUST-LOADS TEWINBL-TYPE S A W  
"1452 " I-C-R . S  8-D-T 50 CFWSQFf .9 T-TYPE REVERSE-ACTION .. 
"1453 " 
"1454 " RZ2 2 2-C 08-CFWPER 15 S-0 ARNST-LOADS TERMINAL-TYPE PARALLEL-PILI 
"1455 " INDUCED-AIR-ZONE RZI REHEAT-DELTA-T 50 I-C-R .2 
"1454 " 'ZONE-FBW-RATIO .O ZONE-FAN-T-SCH PIU-SETFT .. 
"1857 
"1458 " RZ3 2 LIKE RZ2 TEIWIWBL-TYPE SERIES-PIU ZONE-FAN-PATIO 1.1 ,. 
"1459 " RZ4 2 LIKE RZ2 .. 

VAW BOXES WITH A IINIElIlcl STOP OF 200. 

THE H A I N  A I R  WDLIf f i  UNITS Ham SUPPLY IWD RETURN FANS WITH 

WEEKENDS THE WIN FIWS ARE OFF BUT THE P I U  FANS CAN CYCLE 

"1460 " RZ5 Z LIKE RZ2 .. 
"1461 " T21 2 2-C Ew\r OA-CFWPER 15 TERMINAL-TYPE SWAW W-C-R . 5  R-D-T 50 
"1462 " CFWSQFT .7 .. 
"1463 " 
"146Q " T22 2 2-C E W  08-CFWPER I5 TEWIWBL-TYPE PARALLEL-PIU W-C-R ;2 
"1465 " INDUCED-AIR-ZONB T21 R-D-T SO ZONE-FAN-RATIO . 8  .. 
"1466 " 
"1867 " T t 3  2 L I W  422 TEWIW-TYPE SERIES-PXU ZONE-FAN-RATIO 1.1 .. 

i) 

3., 39 



'1468 ' Ti4 2 LIKE T22 .. __. 

'1469 ' T25l 2 LIKE T22 ... 
'1470 ' PLENl 2 2-TYPE PLENuEl ' S-0 ADJUST-LOADS D-H-T 50 D-C-T 90 . . 
'1471 * PLENZ 2 2-TYPE PLENW .. 
"1472 ' A-STORAGE 2 2-C ENV AIR-CHANGES/HR 4 O A - C W E S  .5 .. _ _  - 
"1473 ' 
'1474 ' W\IN SYSTE# S-TYPE PIU #AX-S-T 105 #IN-S-T 55 OA-CONTROL T W P  
'1475 ' , COOL-SET-T 58 #AX-HUMIDITY 55 HEAT-SET-T 60 
'1476 ' SUPPLY-STATIC 5.5 S-E . 55  R-S 2 R-E .51 FAN-CONTROL SPEED 
'1477 ' . #IN-F-R .Z COOL-CONTROL CONSTANT F-SCH FANSON 
'1478 ' N-C-C ZONE-FANS-ONLY P-N (PLEN1, PLENZ) R-A-P PLENUM-ZONES 
'1479 ' 2-N ~R21,R22,RZ3.R24,R25,T21,TZ2,T23,T24,T25.PLENl,PLEN~l 
'1480 ' #IN-AIR-SCH OA-DWP-FQS C-SCH COOLON ECONO-LIMIT-T 68 .. 
'1481 ' 
'1483 ' 
'1484 ' ' 
"1482 ' BBSMT SYSTEpl S-TYPE SZRH W - S - T  105 #IN-S-T 55 SUPPLY-STATIC 2.5 S-E .50 

FAN-SCHEDULE FANSON HEATING-SCHEDULE HEATON C-SCH COOLON 
ECONO-LIMIT-T 68 2-N (A-STORAGE1 .. 

'1485 ' 
'1486 ' P M 1  = PLANT-ASSIGWm SYSTM-NRPIES = (W\IN.BASDa) 
'1487 ' INT-ELEC-W = 100 S FOR ELWATORS 
v i m a  0 INT-ELEC-SCH = OCtUP ---- 
'1489 ' 
'1490 ', 
'1491 ' 
'1492 
'1493 ' OC1 
'1494 ' 
'1495 ' 
'1496 ' OC2 
'1497 ' PEOPLE 
'1498 ' OCCUP 

DHW-SIZErO 
DHW-=/#IN = 2-22 
Dv-SCH 5 OCCUP .. 

(--J . \ '  

=DAY-SCHEDULE 

.. 
=DAY-SCHEDULE 

=SCHEDULE 
=WEEK-SCHEDULE' 

(1.8) (0.) (9.10) 1 1 . )  
(11,#31 (.8,.4..8) 114.24) [l.,l.,l.. 

(1.241 (0.01 .. 
lMON.FRI1 OC1 (WEHI OCZ .. 
THRU DEC 31 PEOPLE .. 

.3,.1,.1,.1,0.,0.,0..0.) 

'1499 ' END .. 
'1500 ' COMPUTE SYSTEBUIS .. 
'1501 ' INPW P W I T  .. 

0. 

/ .  

I 

3.40 



P D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 14:35:12 1993PDL RUN 5 

"1502 " P U W 1  = W-ASS€GNFIENT .. 
"1503 " 
"1504 " S P M  DESCRIFTION 
"1505 " 
"1507 " S BUYS IT  ON A SIMPLE BUY/SELL ARRANGEi4ENT. THE U T I L I T Y  PAYS 100000 DOLLBRS/YR 
"1508 " S TO THE BUILDING OWNER UNDER 
"1509 
"1510 O S FULL-OUT DURING THE ON PEAK HOURS OF 12NOON TILL 6P#. AN ABSORPTION CHILLER 

"1512 " S TO HELP W E  O F F  T H E W  WITH UWTRICAL LOADS. SPACE HEATING IS DONE BY 
"1513 " S RECOVERED HEAT, WITH A HOT WATER GENERATOR AS A SUPPLEHENTAL SOURCE. ONE 
"1514 
"1515 " S ON THE GENERATION SYSTW, AND THUS INSURE THAT TWO GENERATORS ARE AVAILABLE 

"1517 " $ THOUGH REFERRED TO As DIESEL. 
*1518 " 
"1519 " PW-REPORT S (PS-A.PS-B.BEPS) .. 
"1520 " 
"1521 " HWG P-E TYPE HW-BOILER I-N 1 SIZE 10. .. 
'1522 " CHL P-E TYPE HEM-CENT-CHLR I-M 1 SIZE 10. .. 
"1523 " ABS P-E TYPE ABSOR1-CHLR I - N  1 SIZE 10. .. 
"1524 " CTW P-E TYPE COOLING-TWR SIZE -999 .. 
"1525 " COG P-E TYPE DIESEL-GEN SIZE 2.56 I - N  3 MAX-NUMBER-AVAIL 2 
"1526 " FUEL-HEI'ER = 12 .. S SEE ENERGY-RESOURCE BELOW 
"1527 " 
"1528 " PW-PAPAMETERS HW-BOILER-HIR 1.33 
"1529 " COGEN-TRACK-SCH=DIESEL-CTRL 
"1530 " #IN-TRACK-LOAD 3 DIESEL-TRACK-HODE=TRAC\C#-BOTH 
"1531 " CCIRC-SIZE-OPT=INST-PLANT-EQUIP HCIRC-SIZE-OFT=SYSTE-PEAK 
"1532 * CCI RC - PMP-TY PEVAR IABLE-S PEED . . 

01506 0 s THIS IS a COGENERATION e m  THAT SELLS ELWTRICITY TO THE UTILITY ~ N D  

" S THE ACREWENT THAT THE BUILDING WILL RUN aX, 750W GENERATORS 

01511 0 s RECOVERS THE HEAT REJECTED BY THE GENERATORS. a CENTRIFUGAL CHILLER SERVES 

" S DIESEL GENERATOR IS HELD I N  RESERVE TO COVER THE DOWN TIME DUE TO WINTENANCE 

01516 0 s TO MEET THE caewcrpy AGREEHENT. THE EMCINES ARE NATURAL-GAS m CYCLE EVEN 

*1533 " 
"1534 " DIESEL-CTRL SCH THRU DEC 
"1535 " 
"1536." 
"1537 " 
"1538 " 
"1539 " HEAT-RECOVERY SUPPLY-1 
"1540 " DEMAND- 1 
"1541 " SUPPLY -2 
"1542 " DEMAND-2 
"1543 " 

31 (WD) 11,7) ( 0 )  (8.12) (3) 5 3 = TRACK-LESSER 
(13.18) ( 5 )  s 5 = w - O U T P U T  
(19.24) (0) S 0 = DONOT RUN 

(WM) (1.24) (0) .. 
(DIESEL-GEN,DIESEL-JAC#ET) 
(SPACE-HEAT, PROCESS-HEAT) 
(DIESEL-GEN.DIESEL-JAC#ET) 
(ABSOR1-CHLR) . . 

"1544 " PART-LOAD-RATIO 
"1545 " 
"1546 " ENERGY-RESOURCE 
"1547 O ENERGY-RESOURCE 
"1548 " ENERGY-RESOURCE 
O1549 " 
"1550 " 
"1551 " 
"1552 " 
"1553 " END .. 
"1554 " COMPUTE PLANT . 
"1555 " INPUT ECONOMICS 

TYPE HEM-CENT-CHLR E-I-R .235 .. 
RESOURCEtELKTRICITY .. 
RESOURCE=NATURBL-GAS NEL-EaTERS=(#l) .. 
RESOURCErOTHER-FUEL FUEL-MEl'ERS=(M2) 
ENERGY/UNIT = 90000 S LOW HEAT VALUE FOR A COXBUSTION ENGINE 
UNIT-NIWE = T H E W  
DEM-UNIT-NAME = THEW/HR 
OTHER-NEL-W = COGEN-GAS .. 

.. 

L) 

3.4% 
, 



c E D L  P R O C E , S S O R  I N P U T  D A T A  

"1556 " 
"1557 " 
"1558 
"1559 
"1560 
"1561 
"1562 
"1563 
"1564 
"1565 
"1566 
"1567 
"1568 

"1570 
vi569 

$ ENERGY CHARGE DESCRIPTION 

THIS IS A BECK RATE STR"TURE WITH ENERGY CHARGES .WITCHING TO ##H/#w CHARGES 
WITH INCREASING USAGE. THERE IS A UNIFOW D W D  CHARGE OF 8.00 DOLLARS/##. 
THERE IS A RATCHET BASED ON THE HIGHEST PEAK DURING THREE S W R  KOWFHS. 
THE ELECTRICITY THAT IS SOLD IS AT A FLAT RATE OF 8 CWTS/#wH. 'THERE IS 
A 100000 DOLLAR CAPACITY P A m W  BY THE UTILITY IN RETURN FOR THE OWNER'S 
AGREEMEWr TO OPERATE AT 1500KW CAPACITY (2 GENERA'fORS FULL-OUT) 5 DAYS A 
WEEK FRON 12NOON TILL 6W. 
CONVENTIONAL PLANT) OF HAVING MEDIATELY AVAILABLE DIESEL MAINTENANCE FOR 
THE ENGINE/GENERATORS. THE IMCOXE FROM THE CAPACITY PAWENT IS REDUCED FROM 
100000 I)oLLARS TO 76000 M U S .  NOTE THAT THIS ADJUSTMEW MAY BE HADE ' 
AS A WWTHLY CHARGE TO THE UTILITY IN DOE1.1E. THE NATURAL CAS USED BY 
THE CoCmRATORS IS CHARGED AT A LOWER COST THAlU THAT FOR HEATING GAS. 

TO ACCOUNT FOR THE ADDITIONAL COSTS (OVER A 

"1572 " ECONOHICS-REPORT S (ES-D,ES-E.ES-F) .. 
"1573 O 

"1574 " ELEC-COST I UTILITY-RATE RESOURCE = ELECTRICITY 
"1575 " #IN-WN-CHGS = (1200) 
"1576 " 
"1577 " 
"1578 " 
"1579 " 
"1580 " 
"1581 " 
"1582 " 
"1583 " 

' O1584 * 
"1585 " 
"1586 " 
"1587 " 
"1588 
"1589 " 
"1590 " 
"1592 " 
"1593 " 
"1594 " 
"1595 " 
"1596 " 
"1597 " 
"1598 " 
"1599 * 
"1600 " 
"1601 * 
*1602 * 
"1603 a 

"1604 " 
"1605 

. "1591 

Wed Nov 10 14:'35:12 1993EDL RUN 5 

, 
,- 

DWAND-CHGS I ( 8 )  
DWAND-RATCHETS I (SFR-PEAK) 
BLOCK-CHARGES I (PURCHASED-ELEC) - -  

PURCHASED-ELEC I BLGCK-CHARGE BLCCKl-TYPE = ENERGY 

SVMMER-PEA# = RATCHET . .  

JUN-SEP = SCHEDULE THRU HAY 
THRU SEP 
THRU DEC 

BLOCK1-DATA I (3000. -04. 
7000, .035. 

1..030) 
BLOCK2-TYPE = #wH/#w 
BLCCK2-DATA = (100. .035.0 

100. .025.0 
1..020.0) .. 

NU#-MONTHS = 12 
RATCHET-SCH I JUN-SEP 
SCH-FLAG = 1 
TYPE I HIGHEST-PEA# 
FRACTION = .9 .. 
31 (ALL) (1.24) (0 )  
30 (ALL) (1.24) (1) ~ 

31 (ALL) (1.241 ( 0 )  * .  

GENERATED-POWER = UTILITY-RATE RESOURCE I ELEC-BUYISELL 
MONTH-CHGS = (6333)- S76000/12 CAPACITY 
ENERGY-CHG o .08 .. 

GAS-COST1 = UTILITY-RATE RESOURCE OTHER-FUEL S NATURAL-GAS USING 
S LO3 HEAT VALUE 

ENERGY-CHG E .45 .. 
"1606 " GAS-COST2 I UTILITY-RATE RESOURCE I NATURAL-GPS 
"1607 " ENERGY-CHG = - 5 0  .. 
"1608 " 
"1609 " 
"1610 " EMD .. 

. 

m 

\ 

3 0 42 



O1611 * COMPUTE ECONOXICS '.. 
O1612 INPUT SYSTWS .. 

3.43 

\ 



SUPPLY RETORN OLPKIDE WLING HEATINC COOLING HEATINC 
nEc DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR EIR  

(CFW 1 (#w) IF) (CW 1 (rn) (F) RATIO . ( # B T U / H R )  (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) 

1.4 0.086 33750.098 0.674 -2514.050 0.00 0.37 

FAN nEc , DELTA-T FAN 

858293. 987.633 3.6 858293. 387.307 

R Z 1  

TZ 1 

PLR?l 

PLEN2 

RZ2 

RZ3 

RZ4 

RZ 5 

TZ2 

TZ3 

TZ4 

ZONE 
NAKE 

SUPPLY 
FLOW 

(CF# ) 

10924. 

8497. 

0 .  

0; 

859. 

498. 

844. 

1028. 

843. 

439. 

824. 

999. 

EXHAUST 
m 

(CFW ) 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0,. 

FAN 
cy 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

MINIMIN 
FLOW 

RATIO 

OUTSIDE COOLING MTRACTION HEATING ADDITION 
A I R  CAPACITY SENSIBLE RATE CAPACITY ' RATE 

(CW ) (#BTU/HR) (SHR) (KBTU/HR) (#BTU/HR) (#BTU/HR) #ULTIPLIER 

0.500 918. 0.00 0.00 224.16 0.00 -412.93 1.0 

0.500 918. 0.00 0.00 174.35 0.00 -160.59 30.0 

0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 

0.000 0. 0.00 0.00 0.00 0.00 0.00 30.0 

0.200 61. 0.00 0.00 17.63 -37.12 -38.76 8.0 

0.200 61. 0.00 0.00 10.64 -24.18 -25.45 . 4.0 

0.200 61. 0.00 0.00 17.32 -36.47 -38.07 8.0 
/ 

% .  

0 1200 61. 0.00 0.00 21.09 -44.40 , -46 .36  4.0 

0.200 61. 0.00 0.00 17.31 -36.44 -38.23 240.0 

0.200 61. 0.00 0.00 9.38 -21.32 -22.55 120.0 

0.200 61. 0.00 0.00 16.91 -35.60 -37.35 240.0 

0.200 61. 0.00 0.00 20.50 -43.16 -45.29 120.0' 

I 

3.44 



ZONE 
wA#E 

Bz1 

PZ1 

PLBl 

PLm2 

RZ2 

823 

RZ4 

RZ 5 

TZ2 

TZ3 

TZ4 

TZ5 

FAN 
FIQW 

(Crn ) 

0. 

0. 

0. 

0. 

687. 

547. 

675. 

822. 

675. 

483. 

659. 

799. 

SUPPLY 
FLm 

(Crn ) 

10924. 

8497. 

0. 

0. 

859. 

498. 

844. 

1028. 

843. 

439. 

824; 

999. 

#IN 
FLOW 
WTIO 

0.500 

0.500 

0.000 

0.000 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

0.200 

REHEAT 
DELTA-T 

(F) 

50 .0  

50.0 

0.0 

0.0  

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

FAN 
DELTA-T 

(F) 

0.00 

0.00 

0.00 

0.00 

,1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

FAN 
#w 

0.000 

0.000 

0.000 

0.000 

0.227 

0.181 

0.223 

0.271 

0.223 

0.159 

0.218 

0.264 



SYST& ALTITUDE 
TYPE WLTI PLIER 

BBSEMT SZRH 1.020 

SUPPLY RETURN 
FI\N ELEC DELTA-T FAN 

(CM 1 (#w) (Fl (CW ) 

27200. 15.649 1.8 0. 

, 

SUPPLY m u s T  
ZONE FLOW FLN 
MA#E (Crn ) (Crn I 

A-STORAGE 27200. 0. 

M O R  AREA #Ax 
(SQFT I PEOPLE 

' 20000.0 , 0 .  

OUTSIDE W L I f f i  
ELEC DELTA-4 A I R  CAPACITY 
(##I IF) U T I 0  (#BTU/HRl 

0.000 0.0 0.125 972.577 

#INIHWH OUTSIDE COOLING 
FAN FLOW A I R  FLN CAPACITY 

(##I RATIO (CW ) (#BTU/HR) 

0.000 1.000 ' 3400. 0.00 

, 

H ~ A T I N G  
SENSIBLE CAPACITY 

(SHR) (KBTU/HRl 

0.713 -1219.418 

MTRACT I ON 
SENSIBLE RATE 

(SHR) (KBTU/HR) 

0.00 .558.14 

COOLING. HEATING 
EIR EIR 

(BTU/BTU) ( BTUIBTU) 

0.00  0.37 

HEATING ADDITION 
CAPACITY RATE 

(#BTU/HRl (#BTU/HR) #VLTIPLIER 

0.00 -1028.16 1.0 
I 

... 

3.46 



JAN 

FEB 

#AR 

APR 

MAY 

JUM 

ja 

BUG 

SEP 

m 
PlOV 

DEC 

0.00000 

0.00000 

87.18318 

527.50043 

545.02783 

1862.96948 

3118.74927 

2654.75610 

956.96442 

333.26004 

135.69865 

0.00000 --------- 
TOTAL 10222.097 

.m 

3 15 76.F 65.F 

28 15 78.F 68.F 

21  14 85.F 75.F 

21  16 82.F 72.F 

1 3  16 97.F 77.F 

16 15 85.F 73.F 

10 15 82.F 70.F 

5 16 74.F 62.F 

2 15 75.F 61.F 

0.000 

0.000 

' 7958.514 

10980.509 

14689.465 

18002.160 

20802.381 

17721.020 

15093.584 

9128.977 

8814.735 

0.000 

- 12i7.4 5 0 

-847.431 

-518.056 

-107.753 

-19.518 

-0.491 

0.000 

0.000 

-9.076 

-65.393 

-458.315 

-908.252 --------- 
-4171.730 

20802.381 

4 9 4.F ' 3 . F  

8 9 13.F 1 l . F  

1 8 28.F 27.F 

5 8 34.F 30.F 

10 8 42.F 40.F 

25 8 55.F 49.F 

29 8 47.F 44.F 

21 8 30.F 29.F 

29 8 29.F 27.F 

13 8 34.F 34.F 

-16123.612 

-11107.875 

-9422.837 

-7725.423 

-2854.207 

-256.868 

0.000 

- 0.000 

-1737.429 

-4  827.5 50 

-11314.007 

-11349.360 -_-----__- 

382257. 

352186. 

406020. 

379815. 

350061. 

405111. 

426776. 

422054. 

374233. 

356729. 

373152. 

401484. - - - - -___ 

1686.829 

1633.864 

1567.994 

1653.295 

1688.006 

1953.609 

2054.042 

1943.081 

1751.166 

1561.852 , 

168 1.667 

1704.223 . ------- 
4629860. 

-16123.612 ' 2054.042 

WUIklIJk4 DAILY IMTEGRATED COOLIMC LOAD (DES DAY 1 0.000 (KBTU) 
WIHUM DAILY INTEGRATED COOLIMC MAD (WTH FILE) 189884.336 (KBTUI 

3047 



. -  C O O L I N G - - - - - - - -  _ _ - - _ _ _ _  

COOLING 
ENERGY 

.KOWH (MBTU) 

JAN 0.00000 

FEB 0.00000 

MAR 87.18318 

APR 527.50043 

M,Y 542.98151 

JUN 1850.04675 

JUL 3082.54346 

AUG 2621.60059 

SEP 947.20508 

CCT 331.25348 

WV 134.88367 

DEC 0.00000 --------_ 
TOTAL 10125.199 

#Rxm 
TI#E DRY- WET- CmLIffi 

O F W  BULB BULB LOAD 
DY HR TWP T5lP (KBTU/HR)  

0.000 

0.000 

3 '  15 76.F 65.F 7958.514 

28 15 78.F 68.F 10980.509 

2 1  14 85.F 75.F 14531.375 

21  16 82.F 72.F 17856.029 

1 3  16 97.F 77.F 20537.863 

16 15 85.F 73.F 17509.277 

10 15 82.F 70.F 14901.445 

5 16 74.F 62.F 9028.915 

2 15 75.F 61.F 8738.739 

20537.863 

- - - - - - - -  H E . A T 1 N . G - - - - - - - -  

w m  
HEATING TIHE DRY- WET- HEATING 

ENERGY O F M  BULB BULB LOAD 
(MBTU) DY HR TWP TEMP (KBTWHR) 

-i203.637 

-815.869 

-494.412 

-101.988 

-19.492 

-0.491 

0.000 

0.000 

-9.052 

-65.359 

-453.729 
. .  

4 9 4.F 3.F 

8 9 13.F 1 f . F  

1 8 28.F 27.F 

5 8 34.F 30.F 

10 8 42.F 4O.F 

25 8 55.F 49.F 

29 8 47.F 44.F 

2 1  8 30.F 29.F 

29 8 29.F 27.F 

-15632.481 

-10838.659 

-9200:246 

-7599.096 

-2838.157 

-256.868 

0.000 

0.000 

-1737.429 

-4827.550 

-11185.349 

-4053.044 

-15632.481 

3.48 

- - -  E L E C - - -  

ELEC- WLxDdUw 
TRICAL ELEC 
ENERGY LOAD 

(#r?lHI (mu 

355486.. 1602.679 

326781. 1549.715 

375395. 1483.845 

350642. 1510.646 

. 323463. 1603.857 

376000. ~ 1810.960 

398903. 1949.756 

392907. 1858.931 

346396. . 1630.014 

330130. 1470.691 

346573. 1588.405 

373533. 1620.074 . ____--__ ------- 
4296195. 

1949.756 ~ 



JUL 13 JAN 4 JUL 19 

HOURLY HOURLY HOURLY 
COOLING SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- W E T -  

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
HOUR (KETU) RATIO T W P  TEMP (KBTU) T W P  T W P  (UBTU) RATIO TEHP TEMP 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

SUM 
!4Ax 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

12058.387 
14764.851 
16525.201 
17119.006 
17599.635 
17486.299 
18198.188 
19386.039 
20537.863 
16532.377 
15300.540 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

20537.863 

0.000 
,o.ooo 
0.000 
0.000 
0.000 
0.000 
0.989 
0.844 
0.834 
0.835 
0.833 
0.806 
0.807 
0.834 
0.843 
0.833 
0.858 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSI'EM-TYPE 

76.F 66.F 
14.F 66.F 
74.F 65.F 
13.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.f 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

P I U  

-1670.524 
-3653.295 
-1687.074 - 3507.587 
-1657.369 
-3561.678 
- 1400.479 
-15244.163 
-15632.481 
-12360.225 
-11139.708 
-11122.410 
-9763.665 
-8776.635 
-8358.760 
-7853.238 
-8693.424 
-9477.547 

0.000 
0.000 
0.000 

-11.765 
-80.960 

-1094.934 ----_--- 
-15632.481 

6.F 6.F 
5.F 5.F 
4.F 4.F 
4.F, 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6.F 
1l.F 9.F 
16.F 13.F 
18.F 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F ll.F 
ll.F 9.F 
10.F 8.F 
ll.F 9.F 
7.F 6.F 
6.F 5.F 

SOFr/TON 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

12560.731 
16477.699 
16468.438 
18115.656 
17752.053 
17404.672 
18273.781 
19120.990 
19487.562 
16584.971 
15388.331 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

187634.906 
------_-- 

362.3 

0.000 79.F 72.F 
0.000 79.F 72.F 
0.000 78.F 72.F 
0.000 78.F 72.F 
0.000 77.F 72.F 
0.000 78.f 72.F 
0.969 77.F 72.F 
0.823 79.F 72.F 
0.836 82.F 72.F 
0.852 85.F 73.F 
0.863 88.F 74.F 
0.852 89.F 74.F 
0.836 90.F 75.F 
0.835 89.F 75.F 
0.841 90.F 75.F 
0.845 91.F 76.F 
0.854 90.F 75.F 
0.000 86.F 74.F 
0.000 86.f 74.F 
0.000 80.F 72.F 
0.000 79.F 72.F 
0.000 77.F 71.F 
0.000 76.F 71.F 
0.000 74.F 70.F 

COOLING PEAK 33.12 (BTU/HR- SQm) HEATING PEAK -25.21 (BTU/HR- SQFT) 
SUPPLY A I R  PEAX FLOY 1.38 (CFHISQFT) WIN-OA/ PERSON 15.30 ( C W  1 
OA FRAC AT CLG PEAK 0.113 OA FRAC AT HTG PEA# 0.288 

ij 

* A S T E R I S K  INDICATE HOURS LOADS NOT M E T  

3.49 



#Axm mIWw ELEC- #AxDlW 
COOLING TIM3 DRY- WET- COLI ea, HEATING TWE DRY- WET- HEATING TRICAL ELEC 

ENERGY OF HAX BULB BULB WAD ENERGY OF #Ax BULB BULB LOAD ENERGY LOAD 
PcOwTn &lBBTu) DY HR TENP TmP I#BMI/HR) (HBTU) DY HR TWP TWP (#BTU/HR) (mi) (W) 

J a w .  0.00000 0.000 -33.812 4 7 2.F 2.F -587.128 11571. 44.149 

FEB 0.00000 0.000 -31.562 8 7 5.F 5.F -355.601 10965. 44.149 

E28R 0.00000 0.000 -23.664 1 7 28.F 26.F -270.828 13145. 44.149 

APB 0.00000 0.000 * -5 .769  19 7 38.F 36.F -177.325 12854. 44.149 

WIY 2.04638 21  13 87.F 76.F 168.097 -0.025 10 8 62.F 4O.F -20.050 11399. 44.149 

JUN 12.92317 9 15 83.F 73.F 187.738 , 0.000 0.000 12391. 44.149 

JUL 36.20378 1 3  17 97.F 78.F 280.640 0.000 0.000 11913. 44.149 

BUG 33.15545 26 17 94.F 76.F 272.747 0.000 0.000 12427. 44.149 

SEP 9.75948 10 17 83.F 70.F 197.234 -0.023 22 8 34.F 31.F -13.567 11877. 44.149 

OCT 2.00658 5 17 74.F 62.F 102.455 -0.034 1 8 33.F 32.F -14.379 11399. 44.149 

PlOV 0.81498 2 16 77.F 62.F . 86.146 -4.586 29 7 28.F 27.F - 173.721 11379. 44.149 

DEC 0.00000 0.000 -19.232 27 7 31.F 30.F -245T970 11991. <44.149 . --------- ---------- --------- _-_-----_- -------- ------- 
TOTAL 96.910 -118.687 142910. 

280.640 - 587.128 44.149 

. .  

- 3,50 . .  



H E A T I N G - - -  D A Y  C O O L I N G  P E A . #  - _ - _ -  C O O L I N G - - - - -  - - -  
JUL 13 JAN 4 JUL 13  

HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

SUM 
#Ax 

HOURLY 
COOLING 

LOAD 
(KBTW 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

128.236 
165.358 
199.268 
222.894 
245.745 
264.139 
265.284 
261.238 
264.518 
280.640 
263.184 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

280.640 

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 
0.000, 
0.000 
0.000 
0.000 
0.813 
0.699 
0.692 
0.682 
0.664 
0.645 
0.668 
0.710 
0.717 
0.689 
0.734 
0.000 
0.000 
0.000 
0.000 
0.000 

, 0.000 
0.000 

SYSTB-TYPE . 
COOLING PEAK 

HOURLY HOURLY 
DRY- WeT- HEATING DRY- WET- COOLING SENSIBLE DRY- WET- 
BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
T’EE1P TE%P (KBTU) TWP TEWP ( KBTU 1 RATIO TENP TBIP 

76.F 66.F 
74.F 66.F 
74.F 65.F 
73.F 62.F 
72 .F ‘62 .F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F I 

86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-587.128 
-513.023 
-491.131 
-458.178 
-424.909 
-389; 149 
-372.783 
-349.642 
-330.329 
-316.411 
-304.422 
-310.118 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

-587.128 

6.F 6.F 
5.F 5.P 
4.F 4.F 
4.F 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6 .F  

l l . F  9.F 
16.F 13.F 
18.F 15.F 
20;F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F . 13.F 
13.F l l . F  
l l . F  9.F 
10.F 8.F 
l l . F  9 .F 
7.F 6.F 
6.F 5.F 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

128.236 
165.358 
199.268 
222.894 
245.745 
264.139 
265.284 
261.238 
264.518 
280.640 
263.184 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

2560.505 
---_---__ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.813 
0.699 
0.692 
0.682 
0.664 
0.645 
0.668 
0.710 
0.717 
0.689 
0.734 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SZRH SQW/TON 855.2 
14.03 (BTU/HR-  SQW) HEATING PEAK -29.36 (BTWHR- Sam) 

SUPPLY A I R  PEAK FL(r;l 
OA FRAC AT CLG PEAK 0.125 OA FRAC AT HTG PEAK 0.125 

1.36 (CFWSQFT) ~ 

ASTERISKS INDICATE HOURS LOADS NOT #ET 

76.F , 66.F 
74.F 66.F 
74.F 65.F 
73.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F.  78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 



10.000 1 

10.000 1 

10.000 1 

12.890 3 

2.560 . 3  

1 

1 

1 ’  

3 

2 

\ 

0 



2 

TOTAL 
HEAT 
LOAD 
lmm) -_---_- 
1302.1 

908.5 

672.6 

714.1 

669.5 

1387.1 

1901.7 

1634.5 

897.1 

553.3 

648.7 

969.5 

------- ------- 
TOTU 12258.5 

3 

TOTAL 
COOLING 

LOAD 
( m u )  -_---_- 

-0.0 

0.0 

90.4 

544.2 

565.3 

1907.9 

3182.5 

2710.9 

985.5 

347.4 

140.7 

0.0 

-- --- - - ----- -- 
10474.7 

4 

TOTAL 
ELECTR 
LOAD 
(rn) ------- 
398.7 

363.6 

419.6 

415.1 

384.8 

513.3 

610.5 

581.2 

432.4 

381.3 

389.1 

412.1 

------- ------- 
5301.6 

5 

RCVRED 
ENERGY 
(HBTU) ------- 
879.6 

723.0 

589.5 

681.2 

653.6 

1341.8 

1484.4 

1510.7 

880.5 

531.8 

574.2 

809.4 

_------ ------- 
10659.6 

S I T E  E N E R G Y  

6 7 

WASTED FUEL 
RCVRABL INPUT 

WERGY COOLING 
(FIBTO) ____---  
371.5 

440.4 

654.9 

450.0 

364.8 

65.2 

0.0 

0.9 

236.7 

426.3 

502.9 

464.2 

------- ----__- 
3977.8 

, ( IBTU) 

0.0 

------- 

0.0 

4.2 

16.2 

12.1 

72.3 

642.4 

201.7 

16.5 

11.3 

6.4 

0.0 

----_-- -_----- 
983.1 

8 9 10  11 

nu: Fun nu: Fun 
INPUT INPUT INPW INPW 

COOLING HEaTING HEATING ELECT 

0.0 

0.0 

6.1 

31.4 

33.3 

108.1 

183.7 

159.1 

57.5 

20.8 

9.4 

0.0 

=11==== 

609.4 

(HBTU) _-_-___ 
691.2 

309.5 

133.9 

40.5 

15.5 

2.9 

0.6 

0.6 

12.3 

26.1 

114.8’ 

263.7 

---- -- - - ----- - 
1611.7 

M T U )  ---__-- 
2916.3 

2720.1 

2904.8 

2631.1 

2363.7 

3267.1 

3436.7 

3506.6 

2592.5 

2223.3 

2510.5 

2976.7 

- - -- -- - - - -- -- - 
34049.3 

12 

TOTAL 

INPUT 
Fun 

(EZBTU) --_-_-_ 
3607.5 

3029.6 

3042.9 

2687.8 

2391.4 

3342.3 

4079.7 

3708.9 

2621.3 

2260.7 

2631.6 

3240.3 

------- - - - -- -- 
36644.1 

13  1 4  

TOTAL TOTAL 
SITE SOURCE 

ENERGY ENERGY 
(#BTU) (HBTU) 

0 

_---___ t ------- 
V 

3952.3 4642.0 

3326.4 3920.1 

3470.0 * 4324.2 

3189.1 * 4191.8 

2879.8 3856.8 

3952.0 * 5171.7 

4958.1 * 6715.2 

4465.2 5978.1 

3190.9 * 4330.1 

2787.4 3841.0 

3088.5 4002.4 

3613.8 4360.9 

* 

t 

0 

t 

t 

0 

* 

t 

* 

t 

------- t ---i--- ----_-- ------- 
42873.5 55334.2 

3,53 



I 

0 

f 

E3ORTH BTU/UNIT: 

JAN 
ENERGY CONSUMPTION (UNITSlKO) 
PEBK D W D  (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITS/mo) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/KO) 
P E W  D W D  IUNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/KOEo) 
@EA# D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION IUNITS/KO) 
PEAK DEMAND (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/#OI 
P E A K D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/#O) 
PEAK D W D  (UNITS/HR OR DAY) 

.PEAK DAY/HR 

ENERGY CONSUMPTION IUNITSIMO) 
PEAK DEMAND (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITSIKO) 
PEAK DBlAND (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITS/IWl 
PEAK D W D  (UNITWHR OR DAY1 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/MO) 
. PEAK D M D  (UNITS/HR OR DAY) 

PEA# DAY/HR 
DEC 
ENERGY CONSUMPTION (UNITS/W) 
PEAK DEMAND (UNITS/HR OR DAY) 

P E W  DAY/HR 

FEB 

Hm 

APR 

M Y  

JUM 

JUL 

AW; 

SEP 

OCT 

NOV 

------- 
TOTAL 

ENERGY CONSUMPTION (UNITS/YR) 
PEAK D W D  (UNITS/HR OR DAY1 

398716.6 
. 1704.3 

11/12 

363555.e 
1651.4 
12/12 

419612.6 
1892.3 
3/15 

415051.1 
2233.4 
27/16 

384806.7 
2573.8 
21/14 

513303.8 
2932.9 
21/16 

610511.3 
3071.3 
13/16 

581153.6 
2899.3 
9/12 

432415.8 
2672.5 
10/15 

381334.0 
2050.8 
5/16 

389083.6 
2020.1 
2/15 

4 12079.2 
1721.7 

5301623.5 
3071.3 

6912.1 
140.9 
4 /  8 

3095.4 
' 88.7 

16/ 8 

1381.3 
78.2 
I/ 8 

566.8 
52.5 
51 8 

276.4 
21.6 
11/10 

751.8 
84.3 

-21/16 

, 6430.0 
144.2 
13/16 

2023.1 
78.9 
16/15 

288.3 
24.3 
10/15 

374.4 
23.1 
28/18 

1211.9 
94.1 
29/ 8 

25948.2 
144.2 

32403.3 
169.8 
4/12 

30222.9 
169.8 
1/13 

32275.5 
169.8 
1/13 

29235.0 
169.8 
1/13 

26263.7 
169.8 
3/13 

36301.1 
I ,169.8 

1/11 

38185.4 
169.8 
1/10 

38961.9 
169.8 
2/11 

28805.6 
169.8 
1/13 

24703.2 
169.8 
1/13 

27894.0 
169.8 
1/13 

33073.9 
169.8 
1/13 

378325.5 
169.8 

. .  

297692.5 
1575.2 
4/12 

276595.3' 
1575;2' .I 

1/13 

294484 .O 
1575.2 
1/13 

268182.4 
1575.2 
.1/13 ' 

241697.6 
1575.2 
,3/13 

334652.3 
1575.2 

1/11 

353138.8 
1575.2 

1/10 

359546.7 
1575.2 
2/11 " 

265542.1 
1575.2 
1/13 

227007.2 
1575.2 
1/13 

255221.8 
1575.2 
1/13 . 

302646.1 
1575.2 
1/13 ---------------- 

3476406.8 
1575.2 

I '  

, 

3.54 



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUN 5 FWERED INDUCTION IMITS DOE-2.1E-001 Wed Nov 10 14:35:12 1993PDL RUN 5 
SINGLE-ZONE UNIT IN BASDlENT 

REPORT- BEPS BUILDIMG ENERGY PERFOWWCE Svw.uRY WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY TYPE: ELECTRICITY NATURAL-GAS COGEN-GAS ' RECOVERED 
UNITS: HBTU 

CATEGORY OF USE --------------- 
AREA LIGHTS 4142.6 0.0 13457.3 0.0 

MISC EgUIFWT 1259.5 0.0 7847.9 0.0 

SPACE HERT 40.0 1565.0 83.0 3477.7 

SPACE COOL 435.4 983.1 2773.1 7021.8 

HEaT REJD2T 127.2 0.0 1077.5 0.0 

PmPs & MISC 112.6 0.0 564.8 0.0 

V M  FANS . 779.2 0.0 6342.9 0.0 

DOPMOT WATER . 1.8 46.7 1.6 160.1 

COGEN SURPLS -669.1 0 .0  1901.2 0.0 
_____* - - - -  -__-_--_-- __*----___ _ _ _ _ _ _ _ _ _ _  

TOTAL 6229.4 2594.8 34049.3 10659.6 

TOTAL SITE ENERGY 42873.56 MBTU 67.0 #BTU/SQfT-YR GROSS-AREA 67.0 #BTU/SQFT-YR N!3-AREA 
TOTAL SOURCE ENERGY 55334.24 MBTU 86.5 KBTU/SQFT-YR GROSS-AREA 86.5 #BTU/SQFT-YR NET-AREA 

PERCENT OF HOURS M Y  SYSTEH ZONE OWSIDE OF THROTTLING RANGE = 2.6 
PERCENT OF HOURS AMY P W  LOAD NOT SATISFIED I 0.0 

. NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES. 

3,55 



WIL~TY-RBTE ___________----- 
=E -COST 

GENERBTED-FER 

GAS-COST1 

W - C o S T 2  

:35:12 1993EDL RUN 5 

12974. 0.  suuu 
1 3 4 5  25948. THEN 

t=tl.llltl 

267060. 

w.TW-GAS 



WILITY-RATE: ELEC-COST 

ENERGY-UNITS: #wH 
DWD-UNITS: IW 

D E N W D - W I W :  HOUR 

RESOURCE: ELECTRICITY 

BLOCK-CHARGES JAN FEB KAR APR FIAY JUN JUL AUG SEP OCT NOV DEC YEAR ......................... ------- ------- ------- ------- _-__-__ ------- _ -_____  __- -___ _ _ _ _ _ - _  --_---- -_---__ _ _ _ _ _ _ _  ------- 
PURCHASED-ELEC USE: YEaRLY 

METERED ENERGY: 398717 363555 819613 415051 388807 513308 610511 581154 432416 381334 389084 412079 
BLLLINC ENERGY: 398717 363555 419613 415051 384807 513304 610511 581154 432416 381334 389084 412079 5301624 

#rJH/#w DEMAND: 2768.1 2764.1 2764.1 2764.1 2768.1 2932.9 3071.3 2899.3 2764.1 2764.1 2764.1 2764.1 
ENERGY CHGS($):a 12847 11968 13369 13255 12899 15881 18449 17543 13690 12413 12606 13181 167702 

=tt==== ===I=== ====.== ==...== 1===111 .====I= ===1=1. =====EL =====.= ====1=5 ==E==== ======= ======: 

TOTAL ENERGY: 398717 363555 419613 415051 384807 513304 610511 581154 432416 381334 389084 412079 5301624 
TOTAL CHARGES ($1:  12847 11968 13369 13255 12499 15881 18489 17583 13690 12413 12606 13181 167702 

3.58 



UTILITY-RATE: GENERATED-POWER 

RATE-QUALIFICATIONS 

WIN-ENERGY: 0.0 
W-ENERGY: 0.0 
# I N - D m :  0.0 
W-DWhND: 0.0 

QUALIFY-UTE: W-EX)NWS 
USE-#IN-QUAL: NO 

METERED BIUING #mER€D 
ENERGY ENERGY D W D  

MNTH ##H #wH m ----- -------- -------- -------- 
JAN 297693 297693 1575.2 

FEB 276595 276595 1575.2 

.NAR 294484 294484 1575.2 

APR 268182 268182 1575.2 

HAY 241698 241698 1575.2 

JUM 334652 334652 1575.2 

JUL 353139 353139 1575.2 

AUG 359547 359547 1575.2 

SEP 265542 265542 1575.2 

OCT 227007 227007 1575.2 

'WOV 255222 255222 1575.2 

DEC 302646 302646 1575.2 
If====== 1======= =======o 

TOTAL 3476407 3476407 1575.2 

RESOURCE: ELK-BUYISELL DWD-WINDOW: HOUR 3413. BTU/#wH 
r n E R S :  BILLING-DAY: 3 1  RATE-LIMITATION: 0.0000 

BILLING 
DWAMD 

m -------- 
1575.2 

1575.2 

1575.2 

, 1575.2 

ENERGY 
CHaRGE 

(S) ------- 
23815 

22128 

23559 

21455 

FIXED 
.CHARGE 

( S )  ------- 
6333 

6333 

6333 

6333 

VIRTUAL 
RATE 

($/UNIT) ___-_--  
0.1013 

0.1029 

0.1015 

0.1036 

TOTAL 
CHARGE 

( S )  
------* 

30148 

28461 

29892 

27788 

1575.2 19336 0 0 0 0 6333 , O  0.1062 25669 

1575.2 26172 0 . o  0 ' 0 6333 0 0.0989 33105 

1575.2 , 28251 0 0 0 0 6333 0 0.0979 34584 

1575.2 28764 . 0 0 , o  0 6333 0 0.0976 35097 

1575.2 21243 0 0 0 0 6333 0 0.1038 27576 

1575.2 18161 0 0 0 0 6333 0 0.1079 24494 

1575.2 20418 0 0 0 0 6333 0 0.1048 26751 

278113 . .  0 0 0 ' 0 75996 -0.1019 -354108 

3.59 



JWW 32403 ' 

FEB 30223 

rn 32275 

APR 29235 

HAY 26264 

32403 

30223 

32275 

29235 

26264 

169.8 169.8 

169.8 169.8 

169.8 169.8 

169.8 169.8 

169.8 169.8 

JUN 36301 36301 169.8 

JUL 38185 38185 169.8 

BOG 38962 38962 169.8 

SEP 28806 28806 169.8 

OCT 24703, 24703 169.8 

.NOW 27894 27894 169.8 

DEC 33074 33074 169.8 
=E..==== =..=I=== ..=====I 

14581 

13600 

14524 

13156 

11819 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

FIXED 
CHARGE 

(SI 

169.8 16335 0 0 0 0 0 

169.8 17183 0 0 0 0 0 

169.8 17533 0 0 0 0 0 

169.8 12963 0 0 0 0 0 

169.8 11116 0 0 0 0 0 

169.8 12552 0 0 0 0 0 

169.8 14883 0 0 0 0 0 
=====.. ===I=== ==...== .E===== =.=IS.. ===.==I 

0 

0 

WIRTUAL 
RATE 

($/UNIT) ------- 
0.4500 

0.4500 

0.4500 

0.4500 

0.4500 

0 0.4500 

0 0.4500 

0 0.4500 

0 0.4500 

0 0.4500 

0 0.4500 

0 0.4500 ------- --____- 

TUTU 
CHARGE 

( S )  -_-__-- 
14581 

13600 

14524 

13156 

11819 

16335 

17183 

17533 . 
12963 

11116 

12552 

TOTAL 378325 378325 169.8 170246 0 0 0 0 0 0.4500 170246 

3.60 , 



JAN * 6912 6912. ,'140.9 140.9 3456 - 0  0 0 0 0 0 0.5000 3456 

FEB 3095 3095 88.7 88.7 1548 0 0 0 0 0 0 0.5000 1548 

1381 

567 

276 

752 

6430 

2023 

288 

374 

1212 

2637 
======== 

25948 

1381 

567 

276 

752 

6430, 

2023 

288 

374 

1212 

2637 - -_ -- -t = __--_- 
25948 

78.2 

52.5 

.21.6 

84.3 

144.2 

78.9 

24.3 

23.1 

94.7 

92.4 
======== 

144.2 

78.2 691 0 0 

52.5 283 , 0 0 

21.6 138 0 0 

84.3 376 . 0 0 

144.2 3215 0 0 

78.9 1012 0 0 

24.3 144 0 0 

23.1 187 0 0 

12974 0 0 

3.61 

0 0 0 0 0.5000 691 

0 0 0 0 0.5000 283 

0 0 0 ~ 0 0.5000 138 

0 0 0 0 0.5000 376 

0 0 0 0 0.5000 3215 

0 0 0 0 0.5000 1012 

0 0 0 0 0.5000 144 

0 0 0 0 0.5000 ' 187 

606 0 . o  . o  

0 0 0 o o . s o o o  i3ie 

0 0.5000 

.------- ======= ==E==== ====e== ------- ------ 
'0 . o  0 -  0.5000 12974 



S D L  P R O C E S S O R  I N P U T  D A T A  ' 

W e d  Norr 10 14:35:12 1993SDL RUN 6 

"1613 " TITLE LINE-2 " RUN 6 PACKAGED HEAT PUMPS ON PERBIETER 
"1614 " LINE-4 " PKG HEAT PWPS INTERIOR W I T H  H# COILS " .. 
'1615 
*1616 " S HVAC SYSTENS DESCRIPTION 
"1617 " 
"1618 " S DESIGN TWPS COOLING 768 HEATING 70F 
"1619 " S SYSTm TYPES PACKAGED SELF-CORTAINED A I R / A I R  HEAT PUPS SERVE ALL 
*1620 " S AREAS OF THE BUILDING. THE PERIHETER UNITS ARE NOT 
"1621 " S DEPENDED UPON FOR OUTSIDE A I R  SO THE IM'ERIOR UNITS 
"1622 " S SUPPLY ALL M I N I H W  VENTILATION EQUIVALWr TO 20 CFWPERSON. 
"1623 S THE IRTERIOB HEAT P W P  UNITS ARE MODELED AS ONE PER FLOOR 
"16241 " 0 AND ARE WUIPPED WITH ECONOMIZER DAEIPERS (LIMIT 55F) AND 
"1625 " S CONDWSEB HE4T IS AVAILABLE FOR REHEAT TO MAIRTAIN 5 5 %  RH. 
"1626 " 
"1628 " $ 
"1629 " S HOWEVER, THE FANS CAN START AS EARLY AS SAM TO LIMIT THE 
"1630 " $ ELRlTRIC DEMAND CAUSED BY THE ELECTRIC RESISTANCE COILS IN 
"1631 O S 
"1632 S PERIHETER UNITS ARE B L W E D  TO OPERATE. THE IWPERIOR UNITS 
"1633 S (PSZ) ARE ALSO HEAT PUMPS: HOWEVER, THEY HAVE HOT WATER 
"I6341 " S 
"1635 O S 
"1636 " 
"1637 " SYSTBLS-REPOf@ S (SS-A,SS-D.SS-J) .. 
O1638 " 
"1639 O FANSON SCH THRU DEC 31 (WD) ( 1 . 5 )  (0) ( 6 . 7 )  ( -999)  (8 .18)  (1) (19,241 (0) 
"1640 " (WM) (1 ,24 )  (0) .. 
"1641 " 
"1643 " (WEHI (1.24)  (60)  .. 
"1645 O (WEHI (1.243 (99)  .. 
'1646 " 
"1647 " OA-DMP-POS SCH THRU DEC 31 (ALL) (1 .8 )  ( .01)  (9 .18)  (-999) (19.24)  ( .01)  .. 
"1648 " 
"1669 " W MEW-COidTROL D-H-T 70 D-C-T 74 H-T-SCH HEAT-SETFT C-T-SCH COOL-SETFT . 
"1650 
"1651 " RZ1 Z 2-C R'dV OUTSIDE-AIR-ClW 2500 S-0 ADJUST-LOADS CFM/SQFT .9 .. 
O1652 " RZ2 Z LIKE RZ1 0-A-CW 0 .. 
"1653 " RZ3 2 LIKE RZ2 .. 
*1654 RZB 2 LIKE BZ2 .. 
"1655 " RZS 2 LIKE RZ2 .. 
"1656 " TZ1 Z 2-C R'dV 0-A-CFH 2500 Cf'N/SQ€T .9  .. 
"1657 " TZ2 2 L I W  TZ1 0-A-CfW 0 .. 
"1658 " TZ3 2 LIKE TZ2 .. 
"1659 " TZQ 2 LIKE TZ2 .. 
"1660 " TZ5 Z LIKE TZ2 .. 
"1661 " PLWl Z 2-TYPE PLENW S-0 wR7uST-LOADS D-H-T 50 D-C-T 90 .. 
"1662 " PLm Z 2-TYPE PLENW .. 
"1663 " A-STOPAGE Z LIKE R Z 1  AIR-CWES/HR 4 08-CHANCES . S  .. 
"1668 " 
"1665 " PERmS SYSTm S-TYPEsPTAC HA%-S-TmlOS MIN-S-T=55 S-Sz.20 S-Ez.35 
"1666 " 
"1667 " 

O1627 O S me PERIHEPER UNIT (FTAC) FANS ARE sm TO 
RUN FRO3 7M TO 6PH WEEKDAYS. 

THE UNITS. AT NIGHT THE SETBACK IS 60F AND ONLY THE 

COILS FOR SUPPLWNTAL HUT SINCE 08 VWrILATIOM IS 
THE WJOR HEATING LOAD ON THE BUILDING SYSTW. 

"1642 " HEAT-SETFT SCH THRU DEC 31 (a) (1 .6 )  (60)  ( 7 )  (65)  (8 .18 )  (70)  (19.24)  (60) 

"1644 " COOL-SEX'PT SCH THRU DEC 3 1  (WD) ( 1 , 7 )  (99)  (8 .18 )  (76)  (19.24) (99)  

N-c-c=cym-ow-BWy F-SCH-FANSON HIM-HP-T = 40 
2- N t  IRZ2, RZ3. RZb. RZS ,TZ2, TZ3, TZ4, TZ5 ] HEAT-SOURCErHEAT-PUP 4 

I 

3,62 



'1668 
O1669 O .  

01670 O CORESYl SYSTEM 
O1671 O 

\\ 01612 
Oi673 
O1674 -* 
"1675 
01676 
01677 O 

01678 CORESYZ SYSTBI 
O1679 O 

Ol680 BBSM SYSTW 
Old81 O 

O1682 O 

O1683 P W 1  
O1684 
O1685 O 

01686 O 

"1687 O 

Or688 
Ol689 

. .  
LOW-SPEED-~~T~OS=(.~, .6. . 5 .  . 5 5 )  . . 
S-TYPEsPSZ #AX-S-T= 105 MIN-S-Tz 5 5  S-Ss 2.5 S-E= . S O  
MIN- AI R- SCHsOA- DAMP- POS 
ECONO-LIWIT-T=55 HEAT-SOURCbHEAT-PU#P #AX-HP-SUPP-T=(O 
MIN-HP-T= 25 #IN-HGB-RATIOS .10 #IN-U?&OAD-RATIOr .33 
RETURN-AIR-PATH= PLENUM-ZONES PLWlH-NA#ES= (PLEN1) 
ZONE-NAMES= (RZ1, PLEN1) HP-SUPP-SOURCE= HOT-WATER 
FAN-SCHEDULE= FANSON MAX-HGIIDITY= 55 .. 

REHEAT- DELTA-% 10 #AX-COND- RCVRY. 

S-TYPE- PSZ #AX-S-T= 105 #IN-S-T: 55 S-S= 2.5 S-E= . S  
HEAT-SOURCE= HOT-WATER 2-WS (A-STORAGE) F-SCHz FANSON .. 

SYSTW-WNES = (PERSYS.CORESY1. 
CORESY2,BASM') 

INT-ELEC-#w I 100 
INT-ELEC-SCH OCCUP 

DHW-W\L/MIN = 2.22 

S FOR ELEVATORS 

DHW-SIZE=O 

DHW-SCH = OCCUP .. 

. 
.60 

(9.10) (1.) 
O1690 

O1692 
O1693 
O1694 OC2 O1695 PEOPLE =WEE#-SCHEDULE (MON,FRI) OC1 (wEH) OC2 .. 
O1696 OCCUP =SCHEDULE 

01691 OC1 =DAY -SCHEDULE (1.8) (0 .1  
(11.13) 1.8, - 4 ,  .E) (14.24) (1.. 1. ,I. * 

.3, .l, .l, .1.0.,0..0..0.) .. 
=DAY-SCHEDULE (1.24) (0.0) .. 

THRU DEC 31 PEOPLE - *  

O1697 
O1698 O END .. 
O1699 COMPUTE SYSTEM .. 
O1700 INPVT P W  .. 

3.63 



P D L  P R O C E S S O R  I N P U T  D A T A  

Wed N w  10 14:35:12 1993PDL RUN 6 

O1701 a 

"1702 a 

*1703 
O1704 
*1705 
*1706 O 

*1707 
*1708 a 
*1709 * 
*1710 * 
*1711 * 
*1712 * 
O1713 * 
*1714 * 
*1715 * 
*1716 * 
*1717 * 
*1718 O 

*1719 * 
*1720 * 
*1721 * 
*1722 O 

*1723 * 
*1724 * 
*1725 * 
*1726 
*1727 * 
'1728 * 
"1729 * 
O1730 * 
"1731 * 
*1732 " 
*1733 O 

"1734 * 
*1735 * 

. *1736 * 
*1737 * 
*1738 * 
*1739 * 

PLAWpl = PMNT-ASSIGNHXNT .. 
PW-REPOF3 S (PS-A,PS-B,PS-C,PS-D,BEPS) . . 
$ THIS PLlWT USES TI% 300KW TURBUCCHBBGED GAS EffiINE GENERATORS 
S FOR PEAK SHAVIKG - 2 WIWTER 8 1 SURMER. A CURVE FIT HAS BEEN EWTERED TO 
S CONVERT THE SIMULATION OF A DIESEL DRNEW GEWERaTOR TO GBS ENGINE DRIVEN. 
S THERE IS NO ATTWFT TO RECOVER HEAT FROX THE GAS ENGINE AS IT WILL ONLY 
S RUN DIJRIffi WEEKDAYS AND FOR VERY SHORT PERIODS. THERE IS ALSO A GAS FIRED HOT 
S WATER GENERATOR PROVIDE THE HEATIffi REQUIRED BY THE IWTERIOR AIR SYST€M 
S WHICH HAS HOT WATER HEBTING COILS TO SUPPLWDdT THE HEBT PWPS. 

S D E  THAT REPORT PS-C INDICATES THaT THE GENERATORS OPERATE 
S 315 HOURS TO REDUCE THE RATCHETED DEMND BY 600KW DURING WINTER. THIS REDUCTIO 
S IN DWAWD CAN BE ACCOMPLISHED I N  OTHER WAYS. SUCH AS STAGING SPARTUP TMES FOR 
$ BANKS OF PTAC UNITS, OR BY SHEDDINC UNITS THROUGH M ENERGY W A G E H E W  SYSTW. 
$ BUT MODELING IN THIS #ANNER SERVES AS PROXY FOR THESE OTHER STRATffiIES AND 
S ALLO3.5 ONE TO MPLCIRE THE BENEFITS, COST SAVINGS, AND MTENT OF THE EFFORT 
$ REQUIRED TO PERFOW FULLY AND RELIABLY THE ENERGY MANAGEMNT STRATEGY. 

GAS-ENG P-E TYPE DIESEL-GEN SIZE 1.02 I-N 2 

HWG P-E TYPE HW-BOILER SIZE 15.0 I-N 1 .. 
Dm P-E TYPE DHW-HEBTER SIZE .10 I - N  1 .. 
PIAW-PARBE?ETERS DIESEL-GEN-EFF .30 .. 
GAS-ENGINE CURVE-FIT TYPEkLINEAR COEF=(.2,.81 .. 
EQUIPMENT-QUAD DIESEL-I/O-FPLR= GAS-ENGINE .. 
PEAK-SHAVE LOAD-ASSIGt&lE" TYPE: ELECTRICAL L-R: 99 

FUEL-KETER : H2 .. S TO SEPARATE THIS GAS FRW OTHER USES 

P-E= GAS-ENG N= 2 
P-E- UTILITY N= 99 .. 

IYOBPW-OP LOAD-ASSIGtWWT TYPE= ELECTRICAL L-R= 99 
P-E= UTILITY N= 99 .. 

*174O O LOAD-WGENENT PRED-L-Rs 9 L-A= (DEFAULT. DEFAULT,NOW-OPI 
O1741 * PRED-L-Rs 100 L-A= (DEFAULT.DEFAULT,PEA#-SHAVE) .. 
*1742 * 
*1743 * ENERGY-RESOURCE RESOURCE ELECTRICITY .. 
*1744 * ENERGY-RESOURCE RESOURCE NATURAL-GAS ENERGY/UNIT = 100000 
*1745 * UNIT-NWE I T H E W  FUEL-METERS s (W1.12) .. 
*1746 * END .. 
*1747 * COMPUTE PLANT .. 
*1748 * INPW ECONOMICS .. 

3,641 



E D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 18:35:12 1993EDL RUN 6 

I ,  

"17419 
'1750 ' S ENERGY CHARGE DESCRIPTION 

0 

0 

.' 
0 

0 

0 

V 

0 

0 

ECONOIICS-REPORT S=.(ES-0 

EL=-COST = UTILITY-RATE - . . . - 
ENERGY-CHG E .OS 
MONTH-CHGS t (500,500,500,1000~ 1000,lOOOt 

inoo.iooo.iooo,~oo,~oo, 500) - - - - , -. 
BLOCK-CHARGES = ( s M R - D W A N D , W I W T E R - D ~ )  
DEMAND-RATCHETS = (WIN-RATCHET. SUM-RATCHET) 

O1751 ' 
'1752. O $ T H I S  IS A SIMPLE UNIFORM RATE FOR BOTH ENERGY AND DWAND I N  WHICH THE 
O1753 ' S WINTER AND S M R  CHARGES ARE DIFFERERT. THE 
'1758 ' S DEMAND CHARGE FOR S W R  CARRIES FOR THE WHOLE YEaR AT 15 DOLLARS/#w 
O1755 ' $ WITH A 1008 RATCHET. 
'1756 
'1757 ' S THE METHOD O F  CALCUXATIffi THE SUI4HJ3R RATCHET IS BY SEARCHING FOR THE HIGHEST 
'1758 
'1759 
O1760 
"1761 
O1762 
O1763 
'1768 
O1765 
'1766 
'1767 

S A 10 DOLLBRIW CHARGE WITH A 858 RATCHET IS L M I T E D  TO THE WINTER SEXSON. 

S MNTH, WHEREAS THE WINTER IS THE RUNNIffi AVERAGE OF 2 CONSECUTIVE WOWTHS. 

'1768 '1769 ' S M R - D E W A N D  = BLOCK-CHARGE BLOCK-SCH = SEASON 

'1770 ' 
'1771 ' BLOCK1-TYPE 5 DEMAND 
'1772 W K 1 - D A T A  (1.15) e .  

'1773 ' '1774 ' W I W T E R - D W D  I BLOCK-CHARGE BLOCK-SCH = SEASON 

'1775 0 
O1776 BLOCK1-TYPE = DEHAND 
'1777 BLCCK1-DATA = (1.10) -. 

SCH-FLRG E 2  

SCH-FkAG = l  

'1778 ' 

O1780 ' 
'1781 ' 
'1782 
O1783 ' 

01779 ' WIN-RATCHET = RATCHET Nu#-MOWTHS = 2 
TYPE = AVERAGE 
FRACTION E .85 
SCH-FkAG = 1 
RATCHET-SCH = SEASON .. 

O1784 ', 
O1785 SUM-RATCHET = RATCHET NUM-MOWTHS = 12 O1786 O TYPE E HIGHEST-PEAK 
"1787 ' FRACTION = 1.0 
O1788 ' SCH-FLAG = 2 
'1789 RATCHET-SCH = SEASON .. 

' .  

O1790 O 

O1791 ' SEASON I SCHEDULE 
O1792 THRU APR 12 (a) (1.28)(1) 
O1793 ' THRU OCT 18 (W) (1.24)(2) 
'1794 THRU DEC 31 (W) (1.24)(1) .. 
*1795 ' 
'1796 0 GAS-COST UTILITY-RATE RESOURCE = WATURU-GAS 
O1797 O ENERGY-CHG = .6 .. 
O1798 
O1799 ' END .. 
'1800 COMPUTE ECONOXICS .. 
01801 ' STOP, .. 

!. , 

3,65 



31-SPORY OFFICE BLffi, CHICAGO - LOAD2 RUN 6 PACKAGED HEAT PWPS ON PERIMETER DOE-2.1E-001 W e d  NOV 10 14:35;12 1993SDL RUN 6 

REPORT- SV-A SYSTEW DESIGN PARMETERS PERSYS WEATHER FILE- TRY CHICAGO 

SYmm SYSTEM ALTITUDE FIIX)RAREa #Ax 
NA#E TYPE MULTI PLIER (SQFT ) PEOPLE 

PERSYS PTAC 1.020 ' 251124.8 2976. 

PKG HEAT PUMPS IWPERIOR WITH HW COILS - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUPPLY RETURN OUTSIDE COOLING HEATING COOLING HEATING HEAT PUMP 
FAN ELEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SWSXBLE CAPACITY EIR EIR SUPP-HEAT 

Krn ) (W) (F)  (CFM 1 (mu (F)  RATIO ( K B T U / H R )  (SHR) (#BTU/HR) (BTU/BTU) (BTU/BTU) (#BTU/HR) 

592471. 0.000 0.2 0. 0.000 0.0 0.000 0.000 0.000 0.000 0.44 0.37 -37.691 

SUPPLY EXHAUST HINIHJkl OUTSIDE COOLING EXTRACTION HEATING ADDITION 
ZONE FLOW FLU3 FAN FLOW AIR FLCfiJ CAPACITY SENSIBLE RATE CAPACITY RATE 
WWE (CFH 1 (Crn ) (#w) RATIO (CFM ) (KBTWHR) (SHR) (KBTU/HR) (KBTU/HR) (#BTU/HR) MULTIPLIER 

RZ2 

RZ 3 

824 

RZ5 

TZ2 

TZ3 

TZ4 

TZ5 

859. 

498. 

844. 

1028. 

843. 

439. 

824. 

999. 

0. : 
0 .  

0. 

0. 

0. 

0. 

0 .  

0. 

0.057 

0.033 

0.056 

0.068 

0.055 

0.029 

0.054 

0.066 

1.000 

1.000 

1.000 

1.. 000 

1.000 

1.000 

1.000 

1.000 

0. 

0. 

0. 

0- I 

0. 

0. 

0. 

0. 

21.19 

12.92 

20.26 

24.79 

20.72 

11.48 

20.48 

24.11 

0.74 

0.11 

0.76 

0.76 

0.74 

0.71 

0.73 

0.75 

17.29 

10.01 

16.98 

20.68 

16.97 

8.83 

16.58 

20.10 

-25.08 

-15.30 

-23.98 

-29.34 

-24.52 

-13.59 

-24.24 

-28.54 

-31.71 

-18.36 

-31.15 

-37.93 

-31.12 

-16.19 

-30.41 

-36.87 

8.0 

4.0 

8.0 

41.0 

240.0 

120.0 

240.0 

120.0 

3.66 



CORESYl PSZ 

FAN ELK 
~CFW I (#WI 

10924. 6;285 

SUPPLY 

ZONE 
NME 

RZ 1 

PL5il 

1.020 

RETURN 
DELTA-T FAN 

(Fl  ( C m  I 

1 .8  0 .  

SUPPLY EXHAUST 
FLQW FLa 

(Cnl  1 (CFW .I  

10924. 0 .  

' 0 .  0 .  

11900.0 60.  

OWSIDE 
ELEC DELTA-T AIR 
(#W) (F1 RATIO 

0.000 0 .0  ' 0.233 

#INIMUH OUTSIDE 
FAN FLOW A I R  FLa 
( W )  RATIO (CFW ) 

0.000 1.000 2550. 

0.000 0.000 0. 

\ 

COOLING 
CAPACITY 

(#BTU/HRl 

HEATING COOLING HEATING HEAT Pzj#P 
EIR EIR SUPP-HEAT 

, (SHR) (KETU/HR) (BTUIBTUI (BTU/BTUl (KBTU/HR) 
SENSIBLE CAPACITY 

431.657 0.633 -419.990 0 .36  ' 0.37 -604.210 

CWLIffi MTRACTION HEATING 'ADDITION 
CAPACITY SENSIBLE RATE CAPACITY RATE 

(#BTU/HRl (SHR) (KETU/HR) (KBTU/HR) (#BTU/HR) MULTIPLIER 

I l . 0  0 .00  0 .00  224.16'  -117.98 -412.93 

0 .00  0.00  0.00 0 .00  0.00 1.0 

0. 
3.67 



SUPPLY RETURN OUTSIDE COOLIffi HEATING COOLING HEATING HEAT PWP 
FAN 5 e C  DELTA-T FAW UF DELTA-T A I R  CAPACITY ,SENSIBLE CAPACITY EIR E I R  SUPP-HEAT 

(CW 1 (#w) ( F )  ICFN ) (#w) (F)  RATIO (KBTU/HR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTUl (KBTU/HR) 

327726. 188.556 1.8 0. 0.000 0.0 0.233 13082.682 0.631-12729.096 0.36 0.37-17996.645 

SUPPLY EXHAUST H I W I W  OWSIDE COOLIKi EXTRACTION HEATING ADDITION 
mm FLOW FLcY FAN FLOW AIR W CAPACITY SENSIBLE RATE CAPACITY RATE 
w (CFM 1 (CFH 1 (#w) RATIO (CFi4 1 (KBTU/HR) (SHR) (#BTU/HR) (KEITU/HR) (#BTU/HR) MULTIPLIER 

TZ 1 10924. 0. 0.000 1.000 2550. 0.00 0.00 224.16 -117.98 -412.93 30.0 

PLm2 0.. 0. 0.000 0.000 0.  0.00 0.00 0.00 0 . 0 0  0 . 0 0  30.0 



I 

, 

WSWT PSZ , 1.020 20000.0 0.  

SUPPLY RETURN OGTSIDE COoLIffi HEATING COOLING HEATING 
FAN UU: DELTA-T FAN U E C  DELTA-T A I R  CAPACITY SWSIBLE CAPACITY EIR E1 R 

~ C W  1 (ma (F1 (CW 1 I##) (F)  RATIO (#BTU/HR) (SHR) I#BTU/HR) (BTO/BTU) (BTU/BTU) 

27200. 15.649 1.8 0. 0.000 0.0 0.096 834.338 0.699 -1151.763 0.36 0.37 

SUPPLY MHADST I I M I ~  OGTSIDE CWLIffi mTRACTION HEATING ADDITION 
ZONE FLOW FLU!j FAN Fll)w A I R  FLU!j CAPACITY SWSIBLE RATE CAPACITY RATE 
WAElE (CF# 1 (CW 1 (##I RATIO (CFPI 1 I#WU/HR) ISHR) (#BTU/HRI (#BTU/HRI (KBTU/HR) MULTIPLIER 

A-STORAGE 27200. 0. 0.000 1,000 2550. 0.00 0.00 558.14 0.00 -1028.16 1.0 

0. 

3.69 



I/ 
H E A T I N G - - - - - - - -  - ~ -  - E L E C  - - - - - - - - - - -  - C 0 0 L . 1  W G - - - - - - - - - - - - - - -  

XOETH 

m 

FEB 

ma 
APB 

#BY 

m 

JOL 

AUG 

SEP 

acT 

EEOW 

DEC 

COOLING TIHE 
' ENERGY O F W  

(E38TUl DY HR 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

.o. 00000 

0.00000 

0 * 00000 

0.00000 

0.00000 

0 

\ 

DRY- WET- 
BULB BULB 
TWP TEWP 

WmW 
COOLING HEATING 

LOAD ENERGY 
(XBTU/HR) (E38TUl 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ---------- 

0.000 

-560.404 

-353.349 

-98.999 

-2.870 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-1.909 

-79.629 --------_ 
, -1097.161 

wm 
TIME DRY- WET- HEATING 

O F M  BULB BULB MAD 
DY HR TWP TWP (KETU/HR) 

WiXIMJH DAILY IWTEGRATED COOLING LOAD (DES DAY ) 
WiXIHUH DAILY IWEGRATED COOLING LOAD /WH FILE) 

0.000 (KBTUI 
0.000 (KBTUI 

4 7 2.F 2.F -16832.686 

8 7 5.F 5.F -9447.347 

24 9 7.F 6.F -4634.541 

19 7 38.F 36.F - 135.569 

0.000 

0.000 

0.000 

0.000 

0.000 

4 8 49.F 41.F -0.001 

29 7 ' 2 8 . F  27.F -200.758 

20 7 23.F 22.F -7772.390 ---------- 

-16832.686 

606630. 

548446. 

560728. 

537194. 

515266. 

642143. 

711013. 

688815. 

565035. 

478891. 

512426. 

621687. -------- 

2649.032 

2741.655 

2511.064 

2772.286 

3056.260 

3263.217 

3805.724 

3342.623 

3016.656 ' 

2616.646 

2726.561 

3066.273 ------- 
6988178. 

3805.724 

3.7'0 



JAP] 

FEB 

RAR 

APR 

WY 

m 

JUL 

BUG 

SEP 

om 

Elow 

DEC 

3002. 71.101 

4890. 112.129 

10278. 235.424 

34341. 876.052 

42321. 1197.330 

60895. 2227.109 

74038. 3045.257 

66131. 2727.716 

41827. 1454.120 

23483. 634.922 

9840. 272.607 

2136. 50.620 ------- ---------- 
\ 

MNUL373182. 12904.387 

43.773 

65.522 

165.651 

452.409 

585.963 

927.511 

1203.019 

1068.362 

685.753 

384.438 

163.251 

29.866 ---------- 
577 5.517 

0.228 0.000 0.000 

0.206 0.000 0.000 

0.194 0.000 0.000 

0.103 0.000 0.000 

0.057 0.000 0.000 

0.002 0.000 0.000 

0.000 0.000 ' 0.000 

0.000 0.000 0.000 

0.029 0.000 . 0.000 

0.094 0.000 0.000 

0.181- 0.000 0.000 

CSPF (WITH PA&SITICS) = 1.84 IBTUIETU) 

CSPF (WITHOUT PBRBSITICS) I 2.23 (BTU/BTU) 

0.000 

0 . 0 0 0 '  

-16.891 

- 175.015 
-331.266 

-855.999 

-1299.914 

-1148.027 

-530.553 

-155.266 

-55.189 

-0.053 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000. 

0.000 

0.000 

0.000 

0 . 0 0 0  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

38.928 

39.994 

38.805 

93.752 

126.760 

184.579 

189.988 

194.969 

154.160 

102.097 

42.261 

14.612 

3.71 



Jaw 

WB 

WAR 

APR 

KAY 

m 

JUL 

AUG 

SEP 

rn 

WW 

DEC 

601. 

873. 

1263. 

912. 

141. 

0. 

0. 

0. 

44. 

801. 

1349. 

805. ------- 
ANNUAL 6788. 

TOTAL LOAD 
ON UNIT 
(HBTU) ___-_--_-- 

-229.743 

- 27 5.077 

-190.148 

-29.271 

-4.231 

0.000 

0.000 

0.000 

-1.223 

-14.516 

-232.605 

-493.906 ---------- 
-1470.721 

ENERGY I N  
To UNIT 
(HBTU) ---------- 

216.820 

229.612 

217.469 

73.197 

11.766 

0.427 

0.000 

0.000 

5.910 

37.153 

208.562 

410. 498 -_--_--_-- 
1411.415 

AUXILIARY 
. ENERGY 

(HBTU) ---------- 

0.105 

0.095 

0.097 

0.058 

0.031 

0.001 

0.000 

0.000 

0.016 

0.053 

0.090 

0.091 ------_--- 
0.637 

SUP W I T  
LOAD 
(HBTU) ---------- 

-1093.122 

-745.346 

-251.684 

-33.808 

-1.722 

0.000 

0.000 

0.000 

-1 .897 

-9.583 

-145.872 

-433.223 ---------- 
- 27 16.257 

1118.976 

835.283 

348.623 

75.602 

4.900 

0.000 

,o.ooo 

0.000 

0.000 

0,000 

o*ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.215 0.000 0.000 

26.725 0.000 0.000 

302.443 0.000 0.000 

733.929 ‘0.000 0.000 ---------- ---------- ----_----_ 
3450.696 0.000 0.000 

DEFROST 
LOAD 

’ ( I B T U )  --_---___- 

0.000 

. ’ 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 --------_- 
0.000 

INDOOR FAN 
ENERGY 
(HBTU) ---------- 

136.748 

126.690 

156.672 

87.262 

37.685 

6.821 

1.068 

1.950 

22.185 

59 .do1 

124.209 

168.024 -__--____-  
928.715 

.HSPF (WITH PARASITICS) E 0.88 (BTU/BTU) i) 
HSPF (WITHOVT PBRBSITICS) = 0.86 (BTUlBTU) 

3.72 



31-S1Y)RY OFFICE BLDG, CHICAGO - MAD2 RUN 6 PACKAGED HEAT PWPS ON pERT#mER DOE-2.1E-001 Wed NOV 10 14:35:12 1993SDL RUN 6 I 

REPORT- SS-A SYSTB4 HONTHLY LOADS SCBHARY FOR PERSYS 
PKG HEAT PUMPS INTERIOR WITH HW COILS - 

WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - -  E L E C - - -  

wI#uE1 wm ELEC- HAXIklCBl 

- - - - - - - - C O O L I N G - - - - - - - -  - _ _ _ _ _ _ -  H E A T I N G - - - - - - - -  
I 

COOLING TIM3 DRY- #ET- MOLIffi HEATING TIME DRY- HEATING ~ TRICAL EL= 
ENERGY O F W  BULB BULB MAD ENERGY O F W  BULB BULB LOAD ENERGY WAD 

Ex)RTH WTU) DY HR TWP TPlP (#BTU/HR) (#BTU) DY HR TBIP TE#P (KBTU/HR)  (mi) (W) 

JAN 7l.kO081 2 5  15 d7.F 42.F 2832.155 -561.895 12 7 -6.F -7.F -6938.614 278176. 2083.120 

FEB 112.12880 25 16 27.F 22.F 3870.714 -420.456 4 7 6.F 5.F -5891.91% 231497. 1773.323 

WR 217.68666 3 15 . 76.F 65.F 5229.958 -179.899 24 7 6.F 5.F -4523.889 195998. 1356.587 

APR 690.118712 27 16 82.F 61.F‘ 7096.853 -41.793 8 7 32.F 29.F -3850.892 201114. 1221.312 

t%Y 836.36127 20 15 76.F 67.F 7605.961 -3.178 6 8 37.F 33.F -808.234 193072. 1295.029 

JtlN 1178.62756 % 16 85.F 67.F 8359.129 0.000 0.000 238409. 1381.989 

JUL 1395.03625 1 3  16 97.F 77.F 8973.516 0.000 0.000 267659. 1605.157 

AUG 1263.06702 19 16 90.F 71.F 8460.173 0.000 0.000 254921. 1453.328 

SEP 836.97095 17 16 82.F 66.F 7991.283 -2:318 22 8 34.F 31.F -834.356 207279. 1314.868 

OCT %88.1%5%2 5 16 7a.F 62.F 6163.937 -17.142 21 7 30.F 29.F -1689.064 174905. 1069.788 

E#IV 210.97493 8 15 60.F 89.F 5984.566 -157.509 1 5  7 27.F 25.F -4795.658 183456. 1450.356 

DEC 50.57640 1 0  15 41.F, 35.F 3256.550 -369.000 9 7 13.F 12.F -4625.953 224671. 1449.199 - --------- ------_-_- -_ -______  ---------- -_----_- ------- 
TOTAL 7351.176 0, -1753.190 

8973.516 

2651130. 

-6938.614 ’ 2083.120 

! .  . 

\ 

3.73 



Kom 

1 
2 
3 
5 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

SUI4 
mx 

- - - -  - C O O L I N G - - - -  - ' - - - H E A T I N G - - -  D A Y  C O O L I N G  P E A #  

JUL 13 JAN 12 , J u L 7  

HOURLY HOURLY HOURLY 
COOLIWG SENSIBLE DRY- WET- HEATING DRY- WET- CWLING SENSIBLE DRY- W E T -  

LOAD HEAT BULB BULB IDAD BULB BULB W A D  HEAT BULB BULB 
(#ern) RATIO T'WP T m P  (UBTU) TPlP TENP ( UBTU ) RATIO TEMP T W P  

0.000 
0.000 
0 * 000 
0.000 
0.000 
0.000 

4026.084 
5852.839 
7047.918 
7022.809 
6920.187 
6555.083 
6930.823 
8185.547 
8973.516 
6405.962 
5865.767 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

8973.516 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.982 
0.894 
0.908 
0.926 
0.984 
0.916 
0.896 
0.918 
0.921 
0.941 
0.962 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

76.F 66.F 
74.F 66.F 
74.F 65.F 
73.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

- 3881.075 
0.000 

-4950.817 
0.000 

-4859.410 
0.000 

-6938.614 
- 5074.488 
-1759.835 
-1506.036 
-1100.898 
-814.904 
-589.505 
-309.692 
-376.811 
-518.841 
-1008.031 
-1451.036 

0.000 
0.000 

-513.733 
0.000 

-1029.106 
0.000 -------- 

-6938.614 

5.F 4.F 
3.F 2.F 
l.F 0.F 
-2.F -3.F 
-5.F -5.F 
-5.F -6.F 
-6.F -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 
0.F 0.F 
4.F 2.F 
6.F 4.F 
4.F 2.F 
3.F l.F 
l.F 0.F 
-2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
-l.F -2.F 

' 0.000 
0.000 
0.000 
0.000' 
0.000 
0.000 

4657.491 
6418.005 
7035.097 
1519.628 
6831.383 
6552.890 
6978.472 
7819.372. 
8065.037 
6072.042 
6865.285 

0.000 
75.958 
0.000 
0.000 
0.000 
0.000 
0.000 

74890.664 
___------ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.989 
0.905 
0.914 
0.930 
0.953 
0.922 
0.916 
0.924 
0.935 
0.953 
.0.971 
0.000 
1.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTW-TYPE FTAC SQFT/TON 335.8 

SUPPLY AIR P W  FLCE-4 2.36 (CFWSQFT) #IM-OA/ PERSON 0.00 (CFN I 
COOLING PEAK 35.73 (BTU/HR- SQFT) HEATIMC PEBK -27.63 (BTU/HR- SQFT) 

08 FRAC AT CLG PEAK 0.000 OA FRAC AT HTG PEA# 0.000. 

BSTERISS INDICATE HOURS LOADS NOT #ET 

69.F 62.F 
69.F 62.F 
69.F 63.F 
69.F 63.F 
68.F 63.F 
68.F 63.F 
70.F 66.F 
74.F 68.F 
78.F 71.F 
82.F 73.F 
85.F 73.F 
87.F 72.F 
88.F 72.F 
89.F 72.F 
90.F 72.F 
88.F 73.F 
87.F 72.F 
86.F . 72.F 
84.F 70.F 
81.F 69.F 
80.F 68.F 
77.F 67.F 
76.F 68.F 
75.F 67.F 



FZB 

CZAR 

APR 

KAY 

m 

JUL 

RUG 

SEP 

om 
mv 
DEC 

3002. 

8890. 

10272. 

34289. 

82230. 

60694. 

73744. 

65871. 

81689. 

23429. 

9822. 

2136. ------- 

71.101 43.773 

112.129 65.522 

217.687 155.236 

690.487 386.282 

836.361 392.750 

1178.628 535.701 

1395.036 641.517 

1263.067 580.27 1 

836.971 409.189 

488.145 270.375 

210.975 132.275 

50.576 29.822 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000'  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 , 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

/ 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 , 

0.000 

0.000 

0.000 

0.000 0 . 0 0 0  

0 .000  0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0 .000.  

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.534 

0.885 

1.358 

4.574 - 
5.693 

8.280 

11.142 

9.101 

5.813 

3.228 

1.432 

0.362 

. ,  7351.163 3602.714 0.000 0.000 0.000 0.000 0.000 0.000 52.401 

\lb CSPF (WITH PARASITICS) = 2.01 (BTU/BTU) 

CSPF (WITHOW PARASITICS) = 2.04 (BTU/BTU) 

3.75 



Jaw 

ma 
WiR 

APR 

MAY 

m 

JUL 

' AUG 

SEP 

om 
EEo\I 

DEC 

499. 

760. 

1173. 

893. 

138. 

0. 

0. 

0. 

44. 

792. 

1254. 

605. ------- 

-4.814 

-5.629 

-11.175 

-7.985 

-1.455 

0.000 

0.000 

0.000 

-0.421 

-7.559 

-12.574 

-4.072 ---------- 

6.572 

9.726 

14.659 

11.239 

2.676 

0.000 

0.000 

0.000 

1.379 

10.563 

17.337 

7.770 ---------- 

0.000 

0.000 

0.000 

0.000 

0.000 ' 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ---------- 

-557.081 

-414 .827 

-168.724 

-33.808 

-1.722 

0.000 

0.000 

0.000 

-1 .897 

-9.583 

-144,934 

-364.929 _-______-_  

1118.976 

835.283 

348.623 

75.602 

4.900 

0.000 

0.000 

0.000 

4.215 

26.725 

302.443 

I 733.929 ---------- . 

0.000 

0.000 

0.000 

.o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000' 
.--------- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ___-__-__- 

0.000 

0.000 

0.000 

, 0.000 

0.000 

0.000 

0 * 000 

0.000 

0.000 

0.000 

0.000. 

0.000 ---------- 

3.239 

2.378 

1.007 

0.229 

0.018 

0.000 

0.000 

0.000 

0.013 

0.095 

0.876 

2.093 - - _ _ _ _ _ _ _ _  
ANNUAL 6158. -55.685 81.920 0.000 -1697.505 3450.696 0.000 I 0.000 0.000 9.947 

HSPF (WITH PARASITICS) = 0.50 (BTWBTU) 

HSPF (WITHOUT PARASITICS) = 0.50 (BTU/BTU) 

ij 

. 



. 

JAN 

FEB 

NR 

APR 

RAY 

0.00000 0.000 

0.00000 0.000 

0.35130 3 14 74.F 64.F 177.610 

3.12756 28 1 5  78.F 68.F 128.748 

7.69900 21  13  87.F 76.F 214.365 

30.05409 2 1  16 82.F 72.F 271.985 

55.32556 19 14 90.F 75.F 342.844 

46.67692 16 16 86.F 73.F 290.667 

14.40371 1 0  16 82.F 70.F 200.241 

1.45965 12 10 63.F 61.F 170.105 

1.11517 2 16 77.F 62.F 94.408 

t 

m m  
HEATING T W E  DRY- #ET- HEATING 

ENERGY O F W  BULB BULB LOAD 
IKBTU) DY HR TEHP TWP IKBTWHR) 

-49.982. 4 6 3.F 3.F -630.566 ' 

-527.026 -41.290 8 7 5.F 5.F 

-26.101 1 7 28.F 26.F -350.827 

-5.252 8 7 32.F 29.F .-181.151 

-0.915 10 7 41.F 39.F -146.166 

0.000 

0.000 

.o. 000 

0.000 

0.000 0.000 

-0.253 23 9 39.F 36.F -32.541 

-2.828 2 1  7 30.F 29.F -159.663 

-20.489 29 7 28.F 27.F -824.236 

11204. 

lO8P9. 

12694. 

10455. 

9333. 

11912. 

13552. 

12998. 

10312. 

8972. 

11432. 

, -  

68.011 

72.539 

65.774 

50 .E41 

52.800 

58.112 

69.549 

62.229 

51.600 

47.615 

69.041 

342 .E44 -630.566 73.763 

3.77 



HOW 

1 
2 
3 

- 8  
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2u 

SUM 
E38x 

HOURLY 
COOLING 

LOAD 
(rnTu1 

0.000 
0.000 
0.000 
0.000 
0.000 

271.403 
289.034 
325.670 
329.249 
331.076 
338.617 
329.977 
342.844 
338.400 
337.602 
322.681 
301.943 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -----_-- 

342.844 

m 19 

SENSIBLE DRY- #ET- 
HEAT BULB BULB 
RATIO T W P  T F P  

0.000 79.F 72.F 
0.000 79.F 72.8 
0.000 78.F 72.8 
0.000 78!F 72.F 
0.000 ' 77.F 72.P 
0.981 
0.984 
0.735 
0.740 
0.743 
0.751 
0.746 
0.731 
0.726 
0.734 
0.726 
0.738 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTEM-TYPE 
COOLING PEAK 

78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

- - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

HOURLY 
HEATING 

LOAD 
(UBTU) 

0.000 
0.000 
0.000 
0.000 
0.000 

-630.566 
-515.655 
-484.139 
-622.435 
-574.187 
-561.365 
-518.553 
-507.017 
-473.255 
-442.998 
-420.390 
-420.539 
-428.133 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -_____- -  

-630.566 

JAN 4 

DRY- WET- 
BULB BULB 
T W P  TWP, 

6.F 6.F 
5.P 5.F 
4.F U.F 
U.F 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6.F 
ll.F 9.F 
16.F 13.F 
18.F 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F ll.F 
ll.F 9.F 
10.F 8.F 
11.F 9.F 
7.F 6.F 
6.F 5.F 

PSZ SBFT/TON 
28.81 (ETU/HR- SQFT) HEATIWC PEA# 

JUL 19 

HOURLY 
COOLING SENSIBLE DRY- W W -  

LOAD HEAT BULB BULB 
(KBTUI RATIO T B P  T B P  

0.000 0.000 79.F 72.F 
0.000 0.000 79.F 72.F 
0.000 0.000 78.F 72.F 
0.000 0.000 78.F 72.F 
0.000 0.000 77.F 72.F 

271.803 
289.034 
325.670 
329.249 
331.076 
338.617 
329.977 
342.844 
338.400 
337.602 
322.681 
301.943 
0.000 
0.000 
0.000 

. 0.000 
0.000 
0.000 
0.000 

3858.496 
--- - - -___ 

0.981 
0.984 
0.735 
0.740 
0.743 
0.751 
0.746 
0.731 
0.726 
0.734 
0.726 
0.738 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

416.5 
-52.99 (BTU/HR- SQFTI 

SUPPLY AIR .PEB# FLGd 0.92 (CFWSQFT) #IN-Oh/ PERSON 42.50 (CF# I 
OA FRAC AT CLG PEAK . 0.233 OA FRAC AT HTG PEA# 0.010, 

78.F 72.F 
77.F 72.8 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 0 

* ASTERISKS INDICATE HOURS IQaDS NOT #ET 

3.78 



CI 

. m  0. 0.000 

WB 0. 0.000 

WWOI 1. 0.351 

APR 20. 3.128 

HAY 40. 7.699 

m 89. 30.054 

m 127. 55.326 

BUG 109. 46.677 

‘SEP 60: 14.404 

m 14. 1.860 

PlOV 7.  1.115 

DEC 0. 1 0.000 ------- ---------- 
ANNUAL. 467. 160.213 

0 CSPF (WITH PARASITICS) 

CSPF (WITHOUT PARASITICS) 

0.000 

0.000 

. 0.109 

2.074 

% 4.387 

12.103 

18.621 

15.546 

1.448 

0.822 

0.799 

0.000 -___--__--  
61.908 

0.051 

0.046 

0.039 

0.021 

0.013 

0.001 

0.000 

0.000 

0.006 

0.019 

0.037 

0.044 ---------- 
0.276 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ---------- 
0.000 

0.000 0.000 

0.000 0.000 

- 0.000 -0.276 

0.000 -3.121 

0.000 -7.252 

0.000 -25.294 

0.000 -44.368 

0 .000 ,  -37.334 

0.000 -13.111 

0.000 -1.369 

0.000 -1.148 

0.000 , 0.000 -______-__ ---------- 
0.000 -133.273 

0.000 

, 0.000 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0 ,  

0.000 

0.000 

0.000 

0.000 

0 .000 _ _ _ _ - _ _ _ _ _  
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

, 0.000 

0.000 

0.000 

0.000 

0 .000 

0.000 

0.000 

I 

---_---_-- 
0.000 

1.040 

1.030 

0.472 

1.523 

2.842 

5.395 

5.406 

5.642 

4.119 

1:105 , 

0.579 

0.225 ---------- 
29.377 

1.75 (BTUIBTU) 

2.59 (BTU/BTU) I 
L Y  

J 

I .  3079 



m 75. -18.911 11.695 0.051 -31.026 0.000 0.000 0.000 0.000 4.129 

FEB 79. -19.717 11.806 0.046 -21.573 0.000 0.000 0.000 0.000 3.861 

WR 70. -20.461 13.111 0.041 -5.680 0.000 0.000 0.000 0.000 5.427 

APB 17. -5.252 5.054 0.026 0.000 0.000 0.000 0.000 0.000 3.883 

WY 2. -0.915 1.402 . 0.016 

m 0. 0.000 0.000 0.001 

JOL 0. 0.000 0.000 0.000 

AUG 0. 0.000 0.000 0.000 

S I P  1. -0.253 0.561 0.008 

rn 8. -2.828 3.633 0.025 

KOV 70. -19.552 11.898 0.042 

DEC 137. -33.847. 20.778 0.044 ------- ---------- ---------- ---------- 
ANNUAL 459. -121.735 79.938 0.299 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.937 

- 5  .827 -_ -___-___ 
-65.003 

0.000 

0.000 

0.000 

0.000 

0.. 000 

0.000 

0.000 

0.000 -_________  
0.000 

0.000, 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ___-_----_ 
0.000. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 _-_-______ - 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .ooo 

0.000 

1.920 

0.054 

0.000 

0.000 

0.901 

3.743 

4.462 

5.180 - -_-_____ 
33.560 

HSPF (WITH PARASITICSI = 1.94 (BTU/BTU) 

HSPF (WITHOW PARBSITICS) = 2.34 (BTWBTUI 

3.80 



LJ 
- - - - - - - -  C O O L I N G - - - - - - - -  

#Bxm 
COOLING TIHE DRY- #ET- CaOLlffi 

, ENERGY OF Ew( BULB BULB WAD 
K M T H  (RBTU) DY HR TWP TEMP (KBTU/HR) 

JAW' . 0.00000 0.000 

- - - - - - - -  H E A T I N G - - -  

HEATING TIHE DRY- WET-,' 
ENERGY OF #Ax BULB BULB 
(RBTU) DY HR TWP TEMP 

-711.032 4 7 2 . F .  2.F -15790.595 290457. 1634.263 

HEB 0.00000 0.000 -558.677 8 7 5.F 5.F -8624.273 , 280702. 1725.835 

WiB 17.38572 3 10 63.F 59.F 3154.287 -235.833 1 7 28.F 26.F -5492.975 321409. 1558.530 

APB 182.43706 28 15 78.F 68.F 4773.467 -16.035 1 7 40.F 37.F -2005.673 296435. ' 1424.265 

-1.861 1 3  9 47.F 43.F -316.810 286095. i644.071 EiaY 351.74741 2 1  13  87.F 76.P 6560.207 

JUN 1008.42896 2 1  16 82.F 72.F 8109.690 0.000 I7  8 54.F 48.F ' -0.003 361649. 1738.221 

JUL 1562.11914 

BUG 1389.13306 

SEP 595.80469 

CCT 143.77969 

PEOV 60.05118 

DEC 0.04403 

TOTAL 5310.937 0. m 

19 14 90.F 75.F ,9760.990 

16 1 5  85.F 73.F 8639.983 

1 0  16 82.F 70.F ' 6049.269 

29 16 64.F 62.F 3011.577 

2 16 77.F 62.F 3750 .d l4  

2 14 43.F 38.F 44.028 -___--__-_ 

0.000 

0.000 

-0.549 

-4.129 

-200.479 

-518.455 -__--_--- 
-2247.051 

0.000 

0.000 

23 9 39.F 36.F -178.341 

21  9 31.F 29.F -243.529 

29 7 28.F 27.F -6499.085 

27 7 31.F 30.F -8632.745 _____-___-  

398291. 

388669. 

318866. 

268247. 

290898. 

354817. -------- 
3856427. 

2035 .E13 

1867.276 

1562.074 . 

1419,950 

1706 .E42 

1880 .E44 * ------- 

9760.990 - 15790.5 9.5 

j 

2035.813 

\ 



- I  

Kom 

1 
2 
3 
U 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

HOURLY 
COOLING 

LOAD 
(KETU) 

0.000 
0.000 
0.000 
0.000 
0.000 

7122.529 
7830.493 
9172.132 
9321.367 
9392.708 
9634.715 
9367.346 
9760.990 
9588.977 
9522.103 
9024.058 
8359.319 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

9760.990 

JUL 19 

SENSIBLE 
HERT 
RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 ' 

0.979 
0.982 
0.724 
0.729 
0.733 
0.742 
0.736 
0.719 
0.712 
0.719 
0.708 
0.718 

. 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

DRY- WET- 
BULB BULB 
T W P  T W P  

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F .72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

SYSTEM-TYPE 
COOLING PERK 

L.J - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

' J W  4 m 19 

HOURLY HOURLY 
HERTING DRY- WET- COOLING SENSIBLE DRY- W E T -  

LOhD BULB BULB LOAD HEAT BULB BULB 
(KBTU) TE#P T W P  (KBTU) RATIO TEIP T m P  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-15790.595 
-11090.229 
-12985.613 
-11380.596 
-10448.363 
-9437.140 
-9234.56 1 
-8357.281 
-7801.985 
-7367.381 
-7592.999- 
-7868.269 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

-15790.595 

6.F 6.F 0.000 
5.F 5.F . 0.000 
4.F 4.F ' 0.000 
4.F 4.F 0.000 
3.F 3.F 0.000 
3.F 3.F 7122.529 
2.F 2.F ' 7830.493 
2.F 2.F 9172.132 
U.F 3.F 9321.367 
7.F 6.F 9392.708 
ll.F 9.F 9634.715 
16.F 1 3 . F  9367.346 
18.F 15.F 9760.990 
20.F 16.F 9588.977 
20.F 16.F 9522.103 
20.F 16.F 9024.058 
19.F 15.F 8359.319. 
16.F 13.F . 0.000 
13.F ll.F 0.000 
ll.F 9.F 0.000 
10.F 8.F 0.000 
1I.F 9.F 0.000 
7.F 6.F 0.000 
6.F 5.'F 0.000 

108096.742 
- - -____-_ 

SOFi'/TON 438.9 

0.000 
0.000 
0.000 
0.000 
0.000 
0.979 
0.982 
0.724 
0.729 
0.733 
0.742 
0.736 
0.719 
0.712 
0.719 
0.708 
0.718 
0 . O O P  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

.-- 

27.34 (BTU/HR- S Q A )  HEATING PEA# -44.23 (BTU/HR- SQFl') 
SUPPLY AIR PEA# FLU% 0.92 (CFWSQFT) IIN-OA/ PERSON 42.50 (CFM 1 
08 FRAC AT CLG PERK 0.233 OA FRAC AT HTG PEA# 0.010. 

* ASTERISKS INDICATE HOURS LOADS NOT M E T  

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 



Jaw 0 .  

FEB 0. 

WiR 5. 

APR 32. 

M Y  48. 

m 90. 

JUL 119. 

AUG 107. 

SEP 65. 

m 35. 

mv 10. 

DEC 0. ------- 
ANNUAL 512. 

1 

TOTAL LOAD ENERGY I N  AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT 

0.000 0.000 0.051 0.000 0.000 

0.000 0.000 0.046 0.000 0.000 

17.386 10.305 0.042 0.000 0.000 

182.437 104.052 0.024 0.000 0.000 

351.747 188.276 0.014 0.000 0.000 

1008.429 376.077 0.001 0.000 0.000 

1562.119 530.457 0.000 0.000 0.000 

1389.133 462.023 0.000 0.000 

595.805 266.599 0.007 0.000 

143.780 112.716 0.023 0.008 

60.051 30.016 0.040 0.000 

0.044 0.044 0.044 0.000 ---------- __----__-- ---------- ---------- 

0.000 

0.000 

0.000 

0.000 

0.000 

5310.931 2080.567 0.292 0.000 0.000 

\ 

INDOOR FAN 

0.000 

0.000 

. -16.615 

-171.894 

-324.014 

-830.704 

-1255.545 

-1110.694 

-517.442 

-153.898 

-54.040 

-0.053 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  
, .  

0 . 0 0 0 ,  

0.000 

0.000 

0.000 

0.000 ’ 

0.000 

0.000 

0.000 

0 . 0 0 0  

0 .000  

0.000 

0 .ooo 

0 . 0 0 0  

0.000 

0.000 

0 .000 

0 . 0 0 0  

31.212 

32.177 

29.924 \ 

81.086 

111.975 

162.171 

162.171 

169.250 

136.751 

91.382 

34.107 

7.722 

-4434.899 0.000 ’ 0.000 1049.930 , 

C S P F  (WITH P A R B S I T I C S )  = 1.70 /BTU/BTU) 

CSPF (WITHOW P B R A S I T I C S )  = 2.55 /BTU/BTU) 

I 

3.83 

\ 



31-SPORY OFFICE BLffi, ~ I C A G O  bAD2 .RUN 6 PACKAGE0 HEaT PWPS ON PERWETER DOE-2.IE-001 W e d  PloV 10 14:35:!2 1993SDL RUN 6 

MEPORT- SS-Q HEAT Pv#P HEATING SW4ARY FUR CORESY2 WEATHER F I L E -  TRY CHICAGO 
PKG HEAT PUMPS INTERIOR WITH HW COILS - 

m 27. -206.017 198.553 0.054 -505.015 0.000 0.000 0.000 0.000 123.237 

FEB 34. -249.730 208.081 0.050 -308.947 0.000 0.000 0.000 0.000 114.549 

HAR 19. -158.513 189.699 0.056 -77.320 0.000 0.000 0.000 0.000 143.187 

APR 2. -16.035 56.904 0.032 0.000 0.000 0.000 0.000 * 0.000 76.581 

M Y  0. -1.861 7.689 0.015 0.000 0.000 0.000 0.000 0.000 30.246 

m 0. 0.000 0.527 0.001 0.000 0.000 0.000 0.000 0.000 2.574 

m 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

AUG 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SEP 0. -0.549 3.970 0.008 0.000 

am 0. -4.129 22.957 0.028 0.000 

mv 25. -200.479 179.327 0.048 0.000 

DEC 62. -455.988 381.951 0.047 -62.467 ------- ---------- ---------- ---------- ---------- 
ANNUAL 171. -1293.301 1249.557 , 0.339 -953.749 

HSPF (WITH PARBSITICS)  = 1.48 (BTU/BTU) 

HSPF (WITHOUT PARBSITICS)  = 1.80 ( B T W B T U )  

0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 
.----- ---------- ---------- ---------- 
0.000 0.000 0.000 0.000 

16.410 

50.196 

113.262 

154.449 

824.692 . 

3084 



E L E C  - - - 
Wu(m ELEC- #AxIMW 

nEc HEATIffi TRICAL 
WAD ENERGY O F M  BULB BULB LOAD ENERGY 

(#wH) (W) (MBTU) DY HR TEMP TWP (KBTU/HR)  

- _ -  - - - - - - - -  C O O L I N G - - - - - - - -  - - - - - - - - H E A T I N G - - - - - - - -  
I 

w m  
COOLING TIHE DRY- WET- mOLIffi 

WNTH (MBTU) DY HR TEMP TWP (KBTU/HR) 

HEATING TIHE DRY- WET- 
ENERGY OF BULB BULB LOAD . 

0' 

0.00000 

0.00000 

0.00000 

0.00000 

1.52288 

9.99842 

32.77458 

28.83860 

6.94092 

1.53752 

0.46544 

0.00000 _-------- 
82.078 

'21  13  87.F 76.F 

9 15 83.F 73.F 

1 3  17 97.F 78.F 

26 17 94.F 76.F 

10 17 83.F 70.F 

28 17 73.F 60.F 

2 16 77.F 62.F 

0.000 ' 

0.000 

0.000 

0.000 

163.366 

174.230 

243.872 

244.056 ' 

190.271 

113.666 

93.764 

244.056 

-24.363 

-22.830 

-16.039 

-2.870 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.972 

-11.335 _____-_-_ 
-78.409 

4 7 2.F 2.F -526.436 11592. 

8 7 5.F 5.F -296.047 10998. 

1 7 28.F 26.F -232.407 13147. 

19 7 38.F 36.F -135.569 12471. 
I 

0.000 11569. ' 
0.000 13455. 

0.000 15553. 

0.000 . 15510. 

0.000 12619. 

4 8 49.F 41.F -0.001 11568. 

29 8 29.F 27.F -81.216 11440. 

27 7 31.F 30.F -215.421 12028. ---------- ___---_- 
15 1948 : 

-526.436' 

44.199 

44.199 

44.199 

44.199 

61.408 

62.530 

73 .885 

73.095 

- 65.415 

55.580 

53.254 

44.199 * ------- 

73.885 

3.85 



HOUR 

1 
2 
3 
4 
5 
6 
7 
8 

. .  9 
10 
11 
12  
13  
14 
15 
16 
17  
18 
19 
20 
21 
22 
23 
24 

SUFl 
Fax 

- - - _ -  

HOURLY 
COOLING 

LOAD 
(WTUI 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

180.820 
210.128 
218.015 
219.671 
218.920 
231.512 
223.673 
244.056 
227.821 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

244.056 

C Q O L I N G - - - - -  

Atlc 26 

SENSIBLE DRY- WET- 
HERT BULB BULB 

RATIO TWP TFAP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.742 
0.719 
0.726. 
0.733 
0.734 
0.724 
0.749 
0.737 
0.748 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

68.F 62.F 
68.F 62.F 
69.F 62.8 
69.F 63.F 
69.F 63.F 
68.F 62.F 
68 .1  63.F 
70.F 65.F 
76.F 69.F 
82.F 72.F 
85.F 73.F 
89.F 74.F 
89.F 74.F 
90.F 75.F 
90.F 74.F 
9B.F 76.F 
93.F 75.F 
91.F 74.F 
89.F 74.F 
85.F 73.F 
82.F 72.F I 

81.F 71.F 
79.F 71.F 
77.F 70.F 

- - -  H E A T I N G - - -  

JAN 4 

HOURLY ‘ 

HERTING DRY- WET- 
LOAD BULB BULB 

(K5TU) TWP TmP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-526.436 
-451.202 
-431.067 
-4100.797 
-371.18.6 
-339.994 
-325.370 
-304.169 
-284.785 
-270.812 
-257.851 
-260.725 

0 :ooo 
0.000 
0.000 
0.000 
0.000 
0.000 __--____ 

-526.436 

6.F 6.F 
5.F 5.F 
4.F 4.F 
8.F 4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F 
7.F 6.F 

1 l . F  9.F 
16.F 13.F 
18.F 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F l l . F  
l l . F  9.F 
1O.F 8.F 
l l . F  9.F 
7.F 6.F 
6.F 5.F 

D A Y  C O O L I N G  P E A K  

JUL 13  

HOURLY 
COOLING SENSIBLE DRY- WET- 

LOAD HEAT BULB BULB 
(WTU) RATIO TEHP TBIP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

,133.172 
163.993 
188.855 
205.045 
220.807 
230.983 
229.744 
227.120 
230.313 
213.872 
227.929 

0.000 
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 

2301.832 
-_---___- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.797 
0.703 
0.701 
0.695 
0.682 
0.666 
0.689 
0.730 
0.736 
0.710 
0.752 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSPEH-TYPE PS 2 SQFT/TON 983.4 

suwu AIR PEA# m 1.36 (cmrspm 
COOLING PEAK 12.20 (BTU/HR- SQFT) HEATING P W  -26.32 (BTU/HR- SgFT) 

08 FRAC AT CLG PEAK 0.094 08 FRAC AT HTG PER# 0.094’ 

* ASTERISKS INDICATE HOURS LOADS NOT kl€T 

76.F 66.F 
74.F 66.F 
74.F 65.F 
73.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F ’ 
96.F 77.F 
97.F 77.F 

99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

9 7 . ~  i a . ~  

3.86 



\ 

Hw-BOILER 15.000 1 1 

DHW-HEATER 0.100 1 1 

, DIESEL-CEN , 1.020 a 2 

3.87 



31-STORY OFFICE BLDG, CHICAGO - LOAD2 RUEJ 6 PACKAGED HEAT PWPS ON PERIMETER DOE-2.1E-001 W& NOV 10 14:35:12 1993PDL RUN 6 

~ P O K T -  PS-A PLANT ESEROY VTILIZATION SIM4AP.Y WEATHER FILE- TRY CHICAGO 
PKG HEAT PUMPS IWTERIOR W I T H  HW COILS - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

S I T E  E W E R G Y  * SOURCE 
0 

2 3 4 5 6 7 8 9 10 11 12 13 * 14 

TOTI& TOTAL TOTAL WASTED FUEL ELEC FUEL ELEC FUEL TOTAL TOTAL * TOTAL 
0 

HEAT COOLIE E L D X R  aCVRED RCWRABL INPUT INPUT INPUT INPUT INPUT FUEL SITE * SOURCE 
LOAD W A D  LOAD 5iEXGY ENERGY COOLING COOLING HEATING HEATING ELECT INPW ENERGY * ENERGY 

DWtI (HBTUI ( m u 1  (HW) (#6TU)  (#ET01 (HBTU) (M) (KBTU) (MI (HBTU) (HBTUI (p38TU) * (KBTU) ----- ------- ------- ------- _----_- _------ _-_---_ _------ ------- ------- ------- -_----- _-_--__ * ------- 
* 

JAN 603.5 0.0 620.6 0.0 0.0 0.0 12.8 883.6 240.7 14.1 897.7 3011.6 * 7239.9 

FEB 395.3 0.0 561.2 0.0 0.0 0.0 19.2 621.4 201.6 21.2 642.6 2551.5 * 6370.1 

W 145.3 0.0 568.3 0.0 0.0 0.0 48.5 231.6 120.7 0.0 231.6 2171.1 * 6050.7 

APR 30.0 0.0 539.0 0.0 0.0 0.0 132.6 05.3 33.2 35.4 80.7 1909.7 * 5568.2 

WLll 15.0 0.0 515.3 0.0 0.0 0.0 171.7 22.7 4.0 42.4 65.1 1810.9 * 5302.9 

Jow 15.2 0.0 642.1 0.0 0.0 0.0 271.8 22.9 0.1 318.2 341.1 2436.4 * 6627.4 

JVL 13.5 0.0 711.0 0.0 0.0 0.0 352.5 20.6 0.0 954.7 975.3 3112.8 * 7388.4 

AUG 13.7 0.0 688.8 0.0 0.0 0.0 313.0 20.9 0.0 678.9 699.9 2845.1 * 7136.3 

SEP 13.5 0.0 565.0 0.0 0.0 0.0 200.9 20.5 2.3 127.3 147.8 2037.7 * 5818.0 

OCT 13.8 0.0 478.9 0.0 0.0 0.0 112.6 21.0 13.7 0.0 21.0 1655.5 * 4925.1 

* 

* 

, 0 

e 

* 

* 

0 

* 

* 
mov 22.4 0.0 513.5 0.0 0.0 0.0 47.0 34.7 104.7 7.1 41.7 1792.3 * 5293.9 

D E  122.8 0.0 628.5 0.0 0.0 0.0 8.8 193.9 234.0 35.4 229.2 2363.6 * 6633.0 
* 

* 
======= ======= ======= ------- ------- ------- ------- ------- ------- * -______ 

TOTAL 1404.1 0.0 7032.4 0.0 0.0 0.0 1692.2 2139.0 955.0 2234.8 4373.8 27698.1 74353.8 
------- ------- ------- ------- -______ ------- ------- 

3088 
1 



ELEePRICITY ,, 
METER- 1 

3413./##H -------_-------- 
620614.2 
2675.4 
18/ 8 

561212.8 - 
. 2770.8 

16/ 8 

568276.0 
2511.1 

3/16 

539026.4 
2772.3 
27/16 

515265.8 
3056.3 
21/14 

642143.2 
3263.2 
21/16 

711012.9 
3805.7 
13/16 

688814.8 
3342.6 
19/16 

565035.1 
3016.7 
10/15 

478911.9 
2616.6 
5/16 

513534.6 
2751.8 
15/ 7 

NATURAL-GAS 
METER-1 
100000. /THEWS 

ELDXRICITY 
COGENERATION 

3413.lW MOONTH BTU/UNIT: 

JAN 
-_----- 

ENERGY CONSUMPTION (UNITS/KOl 
PEAK D W D  (UNITS/HR OR DAY1 

PEB# DAY/HR 

ENERGY CONSUMPTION (UNITS/KOl 
PEAK DEMAND (ONITS/HR OR DAY) 

PEW DAYIHR 

ENERGY CONSUMPTION IUNITSIKO) 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION KlNITS/KO) 
PEAK D W D  (UNITWHR OR DbY) 

PER# DAY/HR 

ENERGY CONSU#PTION (ONITWKOI 
PEAK D M D  (UNITS/HR OR DAY) 

PEB# DAY/HR 

ENERGY CONSUMPTION (UNTTS/HO) 
PEAK D U D  (IMITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSU#PTION (UNITS/KO) 
PEAK D M D  (UNITS/HR OR DAY) 

PEW DAYlHR 

ENERGY CONSUMPTION (UNITS/HO) 
PEAK DEMAND (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITS/HOoI 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSU#PTION (UNITS/KOl 
PEAK DEWLND IUNITSIHR OR DAY1 

PEA# DAY/HR 

ENERGY CONSUPlPTION (UNITS/MOl 
PEAK DEMAND (UNITSIHR OR DAY) 

PEA# DAYIHR 

ENERGY CONSUMPTION (U@lITS/M) 
PEAK DEMAND (UNITS/HR OR DAY) 

PEA# DAY/HR 

FEB 

w4R 

A PR 

KAY 

JUN 

JUL 

A N  

SEP 

oer 

NOV 

DEC 

--_---- 
TOTAL 
ENERGY CONSUMPTION (UNITS/YR) 
PEAK D M D  (UNITS/HR OR DAY1 

E 

' I  

8835.6 
207.7 

41 7 

6213.5 
128.6 
E/ 7 

2316.2 
74.5 
24/ 9 

453.3 
4.6 

5 /  9 

226.9 
1.4 

3/ 9 

228.9 
1.3 

I/ 9 

205.8 
1.2 

1/ 9 

209.4 
1.1 

21 9 

205.0 
1.2 

1/ 9 

210.4 
1.9 

4/  8 

346.7 

141.4 
70.7 
12/ 8 

212.2 
70.7 
11 8 

0 . 0  
0.0 

' o/  0 

353.6 
70.7 
20116 

428.3 
70.7 
20/15 

3182.4 
70.7 
1/16 

9547.2 
70.7 
1/11 

6789.1 
70.7 
2/12 

1273.0 
70.7 
7/14 

0.0 
0 . 0  

01 0 

70.7 
70.7 
15/ 7' 

353.6 
70.7 
13/ 8 

1255.2 
627.6 
12/ 8 

1882.8 
627.6 
1/ 8 

0 . 0  
0 .o 

o/ 0 

3138.0 
621.6 
20/16 

3765.6 
627.6 
'20/15 

28242.3 
627.6 
1/16 

84726.9 
621.6 
1/11 

60250.1 
621.6 
2/12 

11296.9 
621.6 
7/14 

0 . 0  
0.0  

01 0 

627.6 
627.6 
15/ 7 

3138.0 
627.6 
13/ 8 

' \  

i 

\ 

5.5 
. 29/ 9 

628507 -2 
3095.1 
27/ 8 

198323.5 
627.6 

7032355.5 
3805.7. 

22347.5 
70.7 

c 

, 3089 



31-SPORY OFFICE BLDG. CHICAGO - WAD2 

REPORT- PS-C EQUIHm PART LQAD OPERATION WEATHER FILE- TRY CHICAGO 

RUN 6 PACKAGED HEAT P M P S  ON PERIMETER ME-2.1E-001 W e d  NOV 10 14:35:12 1993PDL RUN 6 
PKG HEAT PUMPS INTERIOR WITH HW COILS - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL ANNUAL FALSE ELEC THERMAL 
HOURS AT PERCERT PART LOAD RATIO HOURS LOAD LOAD USED USED 

e g u I P m  W T U )  (HBTU) (#wH) (WBTUI _ _ _ _ _ _  _ _ _ _ _ _  0 -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -- 90 -- 100 - 1loa ----- _-____ -__-__ 
826 61 89 50 1 6  12 5 1 2 1 1 1068 1216.9 0.0 24548. 1865.0 
826 6 1  89 54 16 12 5 1 2 1 1 

H#-BOILER 

DHW-HEATER 6186 315 106 251 105 0 128 168 , 592 348 525 8760 182.0 0 .0  0. 274.0 
6186 315 146 251 . 105 0 128 164 592 348 525 

DIESa-GEN 0 0 0 0 0 0 0 0 0 0 3 1 6  316 676.9 0.0 0. 2234.8 
0 0 0 0 0 0 0 0 0 0 3 1 6  

HOT LOOP CIRCUUTIOR PWP EbX'RICAL USE I 19534. #wH 
COLD LOOP CIRCULATION PIMP ELECTRICAL US€ = 0. KWH 

TOWER OR CONDENSER PAN ELECTRICAL US€ = 0. #wn 
CONDENSER WATER PWP ELECTRICAL USE = 0. IUm 

MXES 'H) TABLE 
1) THE FIRST PART LOAD ENTRY FOR EaCH PIECE OF EQUIWWI' IS 

THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATING CAPACITY 

2 )  THE SECOND PART LOAD ENTRY FOR EACH PIECE OF EQUIPHENT IS 
THE HOURLY LOAD DIVIDED BY THE T(ITAL INSTALLED CAPACITY 

I 



0 
H#-BOILER 
DHW-HEATER 

' LOAD SATISFIED 
TOTAL LOAD ON PLANT 

* DIESEL-GEf4 
e L m p I c I T Y  . . 

LOAD SATISFIED 
TOTALLOADON PLANT 

#wH SUPPLIED __----------- 
,198324.8 
6834032.0 

tII5==tlDllt= 

7032356.0 
7032264.5 

100.0 

. 

0 



3.92 



I 

0. 

AREa LIGHTS 8672.8 477.8 

#Isc OaUIRn 3881.6 381.9 

SPACE HEAT , 2813.7 1911.1 

SPACE CpOL 5826.9 1151.1 

WClPS d #ISC 68.5 0.5 
< 

V m  FANS 2097.2 173.0 

S U P P M  HEAT 363.8 ' 4 . 0  

TOTAL 23328.3 4373.8 

1 

TOTAL SITE ENERGY 27698.14 #BTU 83.3 #BTU/SQFT-YR GROSS-MEA 43.3 #BTU/SQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 74353.80 HBTU 116.2 #BTU/SQFP-YR GROSS-AREA 116.2 #BTU/SQFT-YR NET-AREA 

PERCENT OF HOVRS ANY SYSTW ZONE OUTSIDE OF THROTTLING RANGE = 
PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED 

NOTE: 

0.2 
I 6.0 

'\ 

ENERGY I S  APPORTIONED HOURLY TO ALL PHD-USE CATEGORIES. 

3093 
/ 



31-SPORY OFFICE BLDG. CHICAGO - LOAD2 

REPORT- ES-D ENERGY COST SUWWY 

RUN 6 PACKAGED HUT PWPS OW PERIMETER DOE-2.lE-001 Wed NW 10 14:35:12 1993EDL RUN 6 
PKG HEAT PWPS IM'ERIOR WITH Hw COILS - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METERED TOTAL V I  RTUAL 

ENERGY CHARGE PATE RATE USED 
UTILITY-RATE RESOURCE METERS UNITS/YR I $ )  ($/UNIT) ALt YEAR? ---------------- ----_-------_--- -------__-- --_------_____---__ _-_____-__ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
mEC-cosT ELETRICITY 1 2 3 4 5  7032356. #wH 934914. 0.1329 YES 

GAS-COST NATURBL-GBS 1 2 3 4 5  43738. THEWS 26243. 0.6000 YES 

a==------- -_---_- 
961156. ' 

ENERGY COST/GROSS BLDG A m :  1.50 
ENERGY COST/NET BLDC AREA: 1.50 

Ooe0 WARNIffi Ooo0 UTILITY-RATES I#) W C T  ACCOW FOR ALL THE ENERGY REPORTED IN PLaWp Ooo0 



0 

0 

OSE-#IN-QUAL: 

METERED 
ENERGY 

UWH -------- 
620614 

561213 

568277 

539026 

515266 

642143 

.711013 

688815 

565035 

478912 

513535 

628507 -------- ---___-- 
7032356 

BILLING 
ENERGY 

m -------- 
620614 

561213 

568277 

539026 

515266 

642143 

711013 

688815 

565035 

478912 

513535 

628507 
===.==a= 

7032356 

-------- 
2675.4 

2770.8 

2511.1 

2772.3 

3056.3 

3263.2 

3805.7 

3342.6 

3016.7 

2616.6 

2751.8 

3095.1 

I 

===.===I 

3805.7 

-------- 
3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

3805.7 

ENERGY DEWAND WERGY FIXED MINIMUM VIRTUAL TOTAL 
CHARGE CHARGE CST ADJ TAXES SURCHRG CHARGE CHARGE RATE CHARGE 

I IS) ( $ 1  ($1  ( $ 1  ( $ 1  ' ( $ 1  ( S )  ( $ / U N I T )  ( $ 1  

31031 

28061 ' 

2 84 14 

26951 

25763 

32107 

35551 

34441 

28252 

23946 

25677 

31425 

38057 0 

38057 0 

38057 0 

49474 0 

57086 0 

57086 0 

57086 0 

57086 0 

57086 0 

49106 0 

38057 0 

38057 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

500 0 0.1121 0 

0 500 0 0.1187 

0 500 0 0.1178 

0 1000 0 0.1436 

0 1000 0 0.1627 

0 0.1405 0 1000 

0 1000 0 0.1317 

0 1000 0 0.1343 

0 1000 0 0.1528 

0 500 0 0.1536 

0 500 0 0.1251 

0 500 0 0.1113 

/ 

.------ 
69588 

66618 

66971 

77426 

83849 

90193 

93637 

92527 . * 

86338 

73552 

64234 

69983 

351618 574296, 0 0 0 9000 0.1329 934914 

. *  
3.95 



31-STORY OFFICE BLffi, CHICAGO LOAD2 RUN 6 PACKAGED HEAT PUMPS ON PERMETER DOE-2.1E-001 W e d  NOV 10 14:35:12 1993EDL RUN 6 

BEPORT- ES-F BIDCK-CHARGE AND RATCHET SUBNARY FOR: ELK-COST 
PKG HUT PUMPS I ~ E R I O R  WITH HW COILS - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IR'ILITY-RATE: mEC-COST 

ENERGY-UNITS: #wH 
DWD-UNITS: #w 

DPIBMD-WINDCY: HOUR 

RESOURCE: ELECTRICITY 

ELOCX-CHARGES JAN FEE U4R APR FUY JUN JVL AUG SBP OCT NOV DEC YEAR _-___---______-------__-- ---__-- -____-- _____--  --_____ __-_-_- ___---- __----- ------- _--_--- -__---- __-___- -______  ___---_ 
SUMW-DEMND USE: SEasOWAL 

METERED DPIIWD: 0.0 0.0 0.0 2772.3 3056.3 3263.2 3805.7 3342.6 3016.7 2616.6 0.0 0 .0  
BIUIffi DEMAND: 0.0 0.0 0.0 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 0.0 0.0 
PRORATE FACTOR: 0.0000 0.0000 0.0000 0.6000 1.0000 1.0000 1.0000 1.0000 1.0000 0.5806 0.0000 0.0000 
D W D  CHGSIS): 0 0 0 34252 57086 57086 57086 57086 57086 33147 0 0 352827 

WIWPEB-DBRND USE: SEASON& 
METERED DEMAND: , 2675.4 2770.8 2511.1 2429.4 0.0 0.0 0.0 0.0 0.0 2540.3 2751.8 3095.1 

PRORATE FACTOR: 1.0000 1.0000 1.0000 0.4000 0.0000 0.0000 0.0000 0.0000 0.0000 0.4194 1.0000 1.0000 
D W D  CHGS(S1: 38057 38057 38057 15223 0 0 0 0 0 15959 38057 38057 221469 

.BIUING DEWMI: 3805.7 3805.7 3805.7 3805.7 0.0 0.0 0 . 0  0.0 0.0 3805.7 3805.7 3805.7 

.====== ======= =I=.=== I====== --e---- ------- ---- ------- ------ ---____ -______ --e---- ------_ ----=I= -______ ------E ------- ------- - - - - - - ------- 
TUP& CHaRGES ( $ 1 :  38057 38057 38057 49474 57086 57086 57086 57086 57086 49106 38057 38057 574296 

SUH-RATCHET H I G H E S  3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.7 3805.'7 3805.7 3805.7 3805.7 3805.7 



GTILITY-PATE: GAS-COST 

RATE-QUALIFICATIONS _________-___-__-___------------ 
#IN-ENERGY: 0.0 
W - E N E R G Y :  0.0 
PIN-DWND: 0.0 
T - D E - W D :  0.0 

QUALIFY-RATE: BLLt-KW€'HS 
USE-PIN-QUAL': NO . 

WERED BILLIffi #E?ERED BILLIffi ENERGY D 5 W D  ENERCY 
ENERGY ENERGY D W D  D 5 M D  CHARGE CHARGE C W W  TAXES SURCHRC 

XZXFT'H THERMS THESIS THEWS THERWS ($1  (S)  ( $ 1  ( $ 1  ( $ 1  

JAW 8977 

FEB 6426 

rn 2316 

APR 8 07 

HAY 651 . 
Juw 3411 

JUL 9753 

A u c  6999 

SEP 1478 

om 210 

. NOV 4 17 

DEC 2292 

8977 207.7 

6426 128.6 

2316 74.5 

807 72.1 

651 72.1 

3411 72.0 

9753 71.9 

6999 71.9 

1478 71.9 

210 1.9 

4 17 75.1 

2292 109.6 

100000. BTWTHEWS 
RATE-LBITATION: 0.0000 

#IN-#ON-RATCHETS 

-------- ------- 
207.7 5386 

128.6 3855 

74.5 1390 

72.1 484 

72.1 391 

72.0 2047 

71.9 5852 

71.9 4199 

71.9 887 

1.9 126 

75.1 250 

109.6 1375 
======= 

26243 

3097 

VIRTUnL 
RATE 

($/UNIT) -_--___ 
0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

TOTAL 
CHARGE 

( $ 1  

5386 

3855 

1390 

484 

391 

2047 

5852 

4199 

887 

0 0 0.6000 126 

0 0 0.6000 250 



Plan and section of medical building with solar-heated atria. The overhangs 
allow penetration of direct solar into the atria only in the - winter. 

' >  
\ 

4.1 



DrawBDL axonometric wire frame view of surfaces as input into BDL. 
angular exterior walls of the atria are input as rectangles of equivalent area. 

The tri- ii 

4.2 



L D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 1 0  15:17:48 1993LDL RUN 1 

. .  * 2 * TITLE LINE-1 * MEDICAL OFFICE BUILDING, CHICAGO' 
* 3 -  LINE-2 * WATER LOOP HEAT PUMP WITH STORAGE * 
* 4 "  LINE-3 * SAMP3.INP RUN 1 * .. 
* 5 9  
* 6 "  ABORT ERRORS .. 
* 7 "  DIAGNOSTIC 
* 8 *  RUN-PERIOD JAN 1 1988 THRU DEC 31 1988 .. WARNINGS .. 
* 9 "  BUILDING-LOCATION LATITUDE.42 LONGITUDE=88 
* 10 * TIME-ZONEz6 ALTITUDE=610 .. 
* 11 * 
* 12 * LOADS-REPORT SUM#ARY=(LS-B,LS-C,LS-D) .. 
* 1 3  * 
* 14 * S BUILDING DESCRIPTION 
* 1 5  * 

* 1 7 ' s  lOpP FWOR TO F L W R  HEIGHT, TWO STORIES HIGH. R!TURN A I R  PLENUMS 
* l 8 . S  ARE NOT DEFINED. 
* 19 * 
* 20 * s WALLS 
* 2 1 . s  
* 2 2 " s  21N PRECAST CONCRETE PANEL (CC03); 21N POLYSTRENE INSULATION 
* 2 3 . S  R-8 (IN35):  3 1 N  AIRSPACE (AL21); 5/81N GYPSUM BOARD (GP04); 
Q 2 4 ' s  3/4IN FINISH PLASTER. 
* 25 * 
* 26 * S ATRIUM ROOF BUILT-UP ROOFING (BROI); 3 1 N  ROOF INSVLRTION R-8 (IN76):  
* 2 7 ' s  61N CONCRETE (CC04): INSIDE F I M  RESISTANCE .76 
* 28 * 
* 29 * S OFFICE ROOF BUILT-UP ROOFING (BRO1):  31N ROOF INSULATION R-8 (IN76);  
* 3 0 ' s  2 FT A I R  SPACE (AL33): 3/4IN LAY-IN ACCOUSTIC TILE (AC03); 
* 3 1 " s  INSIDE-FILM-RESISTANCE .76. 
* 32 * 
* 33 * S FLOORS FIRST FL I S  SLAB-ON-GRADE EFFECTIVE U-VALUE OF ENTIRE AREA - 0 5 .  
* 34 * 
* 35 * $ WINDOWS OFFICE AREA 4FT HIGH AND FULL WIDTH OF EACH WALL, EXCEPT SOUTH 
* 3 6 ' s  WALL WHERE THERE ARE NO WINDOWS. GLASS I S  DOUBLE PANE TINTED 
* 3 7 ' s  WITH A SOLAR TRANSMITTANCE OF .53. WINDOWS HAVE INSIDE DRAPES 
* 38's THAT HAVE A PROBABILITY OF.7 OF BEING PULLED WHEN TRANSMITTED 
* 3 9 * $  DIRECT RADIATION I S  GREATER THAN 40 BTUH. DRAPES ARE THEN REOPEN- 
* 4 0 ' s  ED WITH A PROBABILITY OF .2 WHENEVER SOLAR DROPS BELOW 40BTUH. 
* 4 1 " s  ATRIUM GLASS I S  THE SAME AS OFFICE GLASS MCEPT THAT IT DOES NOT 
* 4 2 Q $  HAVE DRAPES. THERE ARE TWO MAIN SECTIONS OF GLASS 29'  WIDE BY 
* 4 3 " s  30'  HIGH WITH OVERHANGS AND SIDE FINS. NOTICE THAT THE SKETCH 
* 4 4 4 s  OF THE BUILDING INDICATES A LARGE OVERHANG WHICH WOULD BE VERY 
* 4 5 ' s  DIFFICULT TO BUILD. THIS WAS THE WAY IT WAS SIMULATED AS THIS 
* 4 6 * $ ,  METHOD I S  EQUIVALENT TO MULTIPLE SURFACES THAT PROVIDE THE SAME 
e 4 1 ' s  SHADING GEOMETRY. 
* 48 * 
* 49 * .$ INTERIORS 
* S O * $  FLOOR. PARTITIONS SIENLATE A GLASS W A L L  BETWEEN ATRIUM AND 
* 5 1 * $  OFFICE SPACES, BUT WALLS BETWEEN INTERIOR AND MTERIOR OFFICES 
* 5 2 " s  ARE NOT DEFINED. WALLS BETWEEN THE EQUIPMENT ROON AND OFFICES 
* 5 3 ' s  HAVE A U-VALUE OF .28. 
* 54 * 
* 
* 5 6 ' s  THE OFFICES AND 1 WATT/SQFT I N  THE ATRIUM. 
* 5 7 ' s  
* 5 8 . S  

I * 16 * $ STRUCTURE REINFORCED CONCRETE CONSTROCTION WITH 41N CONCRETE FLOORS AND ROOF 

USING CODE WORDS FROM THE DOE-2 LIBRARY (REFERENCE MANUAL PART 2 )  
AND STARTING WITH THE OUTSIDE SURFACE AND MOVING INWARD: 

CEILINGS ARE SIWUTED AS PART OF THE ROOF STRUCTURE ON THE TOP 

55 * $ SPACE LOADS LIGHTING I S  RECESSED FLUORSCENT MON VENTED AT 1.5 WATTSlSQFT I N  

PEOPLE I N  OFFICES I S  CALCULATED BY DOE-2 AT 150SQFTIPERSON. 
INFILTRATION I S  SET AT .2 AIRCHANGESlHR WHEN FANS ARE OFF AND AT 

403 



* S 9 * $  
* 6 0 f f $  
* 61 * 
Q 62 
* 63 * 
* 64 
* 65 * ROOF-0 
Q 66 * ROOF-A 
* 67 * OFF-ROF 
0 68 * ATR-ROF 
* 69 WALL-1 
* 70 O W L 1  

* 71 * BW1 
* 72 * BW2 
* 73 OWL2 
Q 74 OWL3 
* 75 Q 

Q 76 (I 
* 77 * 
Q 78 om1 
0 79 o m 2  
* 80 * 
Q 81 * 
Q 82 Q 

* 83 Q O C 1  
Q 84 * 
* 85 Q O C 2  
* 86 Q OCCUPANCY 
Q 87 
Q 88 * OCCUP 
* 89 * 
Q 90 Q L1 
Q 91 Q 

Q 92 * L2 
* 93 * LIGHTS 
* 94 * 
* 95 * LT1 
Q 96 
Q 97 Q E s 1  
* 98 * ES2 
Q 99 Q EQUIPMENT 
* 100 * 
Q 101 0 EQ1 
Q 102 * 
103 .a I1 

* 104 * INFILTRAT 
Q 105 * INFl 
* 106 * 
* 107 SHADE-MULT 
* 108 COND-MULT 
* 109 * CLOSE-SHADE 
* 110 * REOPEN-PROB 
* 111 * 
* 112 * 

.1 AIRCHANGE WHEN FANS ARE ON. 
EQUIPMENT IN OFFICES IS SET AT 1 WATPS/SQFP 

S CONSTRUCTIONS 

=LAYERS 
=LAYERS 
=CONSTRUCTION 
=CONSTRUCTION 
=LAYERS 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 

WAT~(BRO1.IN76.CC03.AL33.AC03) I-F-Rz.76 .. 
~T=(BROl,IN76,CC04) I-F-R .76 ., 
LAYERS ROOF-0 .. 
LAYERS ROOF-A .. 
WAT= (CC33, IN35 ,AL21, GP04.GP04) 
LAYERS=WW-l .. 
U=.05 .. 
U=.OOOl .. 
U4.05 S ATRIUM GLASS PARTITIONS $ .. 
k.28 $ INTERIOR PARTITIONS $ .. 

. . 

$ GLASS DESCRIFTION 

=GLASS-TYPE GLASS-TYPE-CODE 5 PANES 2 .. 
=GLASS-TYPE G-T-C 5 PANES 2 ., 

S SCH!ZDULES 

=DAY-SCHEDULE 

=DAY-SCHEDULE 
=WEEK-SCHEDULE 

=SCHEDULE 

=DAY-SCHEDULE 

=DAY-SCHEDULE 
=WEEK-SCHEDULE 

=SCHEDULE 

=DAY-SCHEDULE 
=DAY-SCHEDULE 
=WEEK-SCHEDULE 

SCHEDULE , 
=DAY-SCHEDULE . 
=WEEK-SCHEDULE 
SCHEDULE 

SCHEDULE 
SCHEDULE 
SCHEDULE 
SCHEDULE 

(1.9) (0) (10.12) (1) (13.14) ( .8 , .4 )  
115.18) t.7) (19.21) (.4) (22,24) (.2) .. .~ . . 
(1.24) (.2) .. 
(#ON,TUE) OC1 (WED) OC2 
(THU,SAT) OC1 (SUN,HOL) OC2 .. 
THRU DEC 31 OCCUPANCY .. 
(1.6) (.2) (7.12) (.9) (13.14) (.8..4) 

(1.24) (.2) .. 
(MON,TUE) L1 (WED) L2 
(THU,SAT) L1 . (SUN.HOL) L2 .. 
THRU DEC 31 LIGHTS .. 
(1.9) (0) (10.21) (.9) (22.24) (-4) .. 
(MON,TUE) ES1 (WED) ES2 
(THU,SAT) ES1 (SUN,HOL) ES2 .. 
THRU DEC 31 EQUIPMENT .. 
(1,9) (1) (10.21) (.5) (22.24) (1) .. 
(ALL). I1 .. 
THRU DEC 31 INFILTRAT .. 
THRU DEC 31 (ALL) (1,241 (.6) .. 
THRU DEC 31 (ALL) (1,241 (.go) .. 
THRU DEC 31 (W) (1.24) (40) .. 
THRU DEC 31 (ALL) (1.24) (.2) .. 

(15 .18)  (.7) (19,211 (.4) (22,24) (-2) - *  

(1.9) (0) (10.24) (-4) * *  

$ BUILDING SHADE BY ANOTHER BUILDING 
113 * 

* 114 * .$ FOR PURPOSE OF DEMONSTRATION ASSUME THAT THERE IS ANOTHER BUILDING IN 
* 115 * $ ALIGNMEKT WITH THE MEDICAL BLDG BUT 150FT TO THE WEST. 

THE INPUT TO REPRESEWP THIS AS A SHADING SURFACE IS: 
IT IS 170pT T U '  

116 * $ AND l l O F T  WIDE. 
117 

* 119 Q 

Q 120 Q $ SET DEFAULTS 

118 BUILDING-SHADE H=170 W=110 AZ-90 TILT.90 X=-150 .. 

ii 

* 121 * 
Q 122 Q SET-DEFAULT FOR EXTERIOR-WALL HEIGHT.10 AZMJTHr180 
123 CONSTRUCTION=WLl .. 

4.4 



* 124 P 
* 125 * 
* 126 * 
* 127 * 
* 128 * 
* 129 * 

1 * 130 * 
* 131 * 
Q 132 * 
* 133 * OFFICE 

I * 134 * 
* 135 * 
* 136 * 
* 137 * 
* 139 * 
* 140 * 

* 142 * 
* 143 * 
* 144 * 
* 145 * 
* 146 * 
* 147 * 
* 148 * B21 
* 149 * 
* 150 * 
* 151 * El 
* 152 * W1 
* 153 * 
* 154 * E1S 
* 155 * 
* 156 * 
* 157 * 
* 158 * 822 
* 159 * 
* 160 * 
* 161 * E2 
* 162 * W2 
* 163 * 
* 164 * 
* 165 * 
* 166 * 823 
* 167 * 
* 168 * E3 
* 169 * W3 
* 170 * 
* 171 * E3S 
* 172 * 
* 173 * 
* 174 * 
* 175 * T21 
* 176 * 
* 177 * R 1  
* 178 * 
* 179 * 
* 180 * 
* 181 * 
* 182 * 
* 183 * 
* 184 * 
* 185 * T22 
* 186 * 
* 187 * 
* 188 * 

' * 138 * , 

141 * ATRIUM 

(3' 

SET-DEFAULT FOR WINDOW HEIGHIC-4 Y.4 GLASS-TYPEZGT1 
W-SOLAR-SCH:CIBSE-SHADE SUN-CTRL-PROB e 7  
WIN - SHADE- TY PEdlOVABLE- I Rl' ER IOR 
SHADING-SCHEDULE=SHADE-#ULT 

OPEN-SHADE-SCH=REOPEN-PROB .. CONDUCT-SCHEDULECOND-MULT 

S SPACE DESCRIPTION 

=SPACE 

=EXTERIOR-WALL 
=WINDOW 

=EXTERIOR-WALL 

UNDERGROUND-FU)OR 

=SPACE 

=EXTERIOR-WW 
=WINDOW, 

UNDERGROUND-FIBOR 

=SPACE 

=EXTERIOR-WW 
.WINDOW 

=EXTERIOR-WALL 

UNDERGROUND-FLOOR 

SPACE 

=ROOF 

EXTERIOR-WW 
WINDOW 

EXTERIOR4VLL . 
SPACE 

ROOF 

TEMPERATURE= (74) FLOOR-WEIGHTPP.~~ 
EqUIFNERl'-W/SQ!T=l EQUIP-SCHED(TLE=Wl 
LIGHTING-W/SQFT=l.S LIGHTING-SCHEDULE=LTl 
INF-M!ZTHOD=AIR-CWANCE AIR-CWES/HR=.2 
LIGHTING-TYPESUS-FLUOR 
PEOPLE-HG-LAT.200 PEOPLE-HG-SENS.250 
PEOPLE-SCHEDULE=OCCUP ARFA/PERSON=lSO - *  

TMPERATUREz(74) FLODR-WEIGHT=lOO 
LIGHTING-SCHEDULE.LT1 

' 4.5 



* 189 * 
* 190 * 
* 191 * 
* 192 * 
* 193 * TZ3 
* 194 * 
* 195 * 
* 196 * 
* 197 * 
* 198 * 
* 199 * I21 
* 200 * 
* 201 * 
* 202 * IN1 
* 203 * IN2 
* 204 * IN3 
* 205 * 
* 206 * 
* 207 * 
* 208 * 
* 209 * 
* 210 * I22 
* 211 * 
* 212 * 
* 213 * 
* 214 * 
* 215 * 
* 216 * 
* 217 * 
* 218 * 
* 219 * 
* 220 * AT21 
* 221 * 
* 222 * 
* 223 * 
* 224 * 
* 255 * 
* 226 * 
* 227 * ATROOF-1 
* 228 * 
* 229 * 
* 230 * E4 
* 231 * E5 
* 232 * F1 
* 233 * FRAME-A 
* 234 * WINDOW-A 
* 235 * 
* 236 * 
* 237 * 
* 238 * 
* 239 * 
* 240 * 
* 241 * 
* 242 * 
* 243 AT22 
* 244 * 

* 246 * 
* 247 * 
* 248 * 

* 245 * ATROOF-2 

* 249 * FRAME-E 
* 250 * WINMIW-B 
* 251 * 
* 252 * FQUIP-RM 
* 253 * 

EXTERIOR-WALL LIKE E2 
WINDOW LIKE w2 

=SPACE LIKE 823 E 1 0  .. 
ROOF LIKE R1 H.17 Wol80 .. 
EXTERIOR-WALL LIKE E3 .. 
WINDOW LIKE w3 .. 
EXTERIOR-WALL LIKE E3S. .. 
SPACE S-C=OFFICE AREL3540 VOLUME=70800 

8 2 ~ 9 0  X-17 Y-180 .. 
=INTERIOR-WALL ARW=1200 NEXT-TO AT21 CONS=WL2 .. 
=INTERIOR-WALL AREA-1200 NEXT-TO.AT22 CONSzWL2 .. 
=INTERIOR-WALL AREA.586 NMT-TO EQUIP-RM CONSzWL3 .. 
ROOF LIKE R1 H-18 W-180 2=20 .. 
ROOF LIKE R1 H.15 W.20 Y=18 2120 .. 
EXTERIOR-WALL H.20 W=18 AZ=90 X=180 .. 
UNDERGROUND-FLOOR AREAz3540 CONS-BWl .. 
=SPACE LIKE I21 AZ=-90 X183 Y=O .. 
IWTERIOR-WALL LIKE IN1 NMT-TO AT21 .. 
INTERIOR-WALL LIKE IN2 NMT-TO AT22 .. 
IWTERIOR-WALL LIKE IN3 .. 
EXTERIOR - WALL H=20 W=18 AZ=270 Y=19 .. 
ROOF LIKE R1 H=18 W=180 2=20 .. 
ROOF LIKE R1 H ~ 1 5  W-20 X:160 Y.18 2=20 .. 
UNDERGROUND-FLOOR AREAz3540 CONS.BW1 . . 
=SPACE S-CzATRIVM AREA11800 VOLUME=16200 

Xe35 Y=40 
SOURCE-TYPE I HOT-WATER 
SOURCE-BTU/HR = 30000 
SOURCE-SENSIBLE = 0.0 
SOURCE-SCHEDULE = WCUP .. 

=ROOF HEIGHT=66.6 WIDTH=30 
AZIMVTH=O TILT=26 X.30 Y-60 2-20 
CONS=ATR-ROF . . 

=EXTERIOR-WALL H.14.5 W:60 A2=270 Y-60 2=20 .. 
=EXTERIOR-WALL LIKE E4 AZ.90 X=30 Y=O .. 
=UNDERGROUND-FLOOR AREA-1800 CONS=EW2 . . 
=!$XTERIOR-WALL HEIGHT=29 WIDTH.30 2=20 .. 
=WINDOW 

EXTERIOR-WALL 
WINDOW 

=SPACE 

=ROOF 
EXTERIOR-WALL 

UNDERGROWND-FLOOR 
EXTERIOR-WALL 

=EXTERIOR-WALL 
=WINDOW 

=SPACE 

H=28.9 W-29.9 Xe.05 Yz.05 GLASS-TYPE=GTZ 
OVERHANG-Az6 OH-B=O OH-D.48.5 OH-W-42 
OVERHANG-ANGLE.116 LEFT-FIN-AZO L-F-E-0 
L-F-H-30 L-F-D:3 RIGHT-FIN-AzO R-F-B=O 
R-F-H:3O R-F-D=3 .. 
LIKE FRAME-A HEIGHT.10.7 W=30 219.3 .. 
LIKE WINDOW-A H-10.6 W=29.9 L-F-H=10.7 

R-F-H-10.7 .. 
LIKE AT21 SOURCE-BTU/HR=O.O Y=100 .. 
LIKE ATROOF-1 .. 
LIKE E4 .. 
LIKE E5 .. 
LIKE F1 .. 
LIKE FRAME-A .. 
L I E  WINDOW-A .. 
ZONE-TYPEdlNCONDITIONED 
AREA11200 VOLUME=17580 X=35 .: 
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* 254 * 
* 255 * , 
* 256 * 
* 251 * 
* 258 * 
* 259 * 
* 260 * 
* 261 * 
* 262 * 
* 263 * END .. 
* 264 * COMPUTE LOADS 

. * 265 * INPUT SYSTWS 

INTERIOR-WALL AREA.279 CONSzWL3 NMT-TO AT21 e .  

UNDERGROUND-FLOOR AREA.1200 CONS=BWl . 

.. .. 

, 

407 



S D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 1 0  15:17:48 1993SDL RUN 1 

* 266 * SYSPEPIS-REPORT SUMMARY (SS-A,SS-C,SS-J,SS-D) .. 
* 267 * 
* 268 * S WAC SYSTEMS DESCRIPTION 
* 269 * 
* 270 * 
* 271 * S DESIGN TEMPS ATRIUM COOLING EOF-SUIUIMER, 7OF-WINTER HEATING 65F 
* 272 * S OFFICE COOLING 76F HEATING 74F 
* 273 * S SYSTEM TYPE THE ENTIRE BUILDING I S  SERVED BY A WATER LOOP HEAT PUMP (HP) 
* 274 * S 
* 215 * $ 
* 276 * $ 
* 277 * $ 

* 279'* S 
* 280 * S 
* 281 * $ 
* 282 * S 
* 283 * $ 
* 284 * S 

* 286 * S 

* 278 * s 

* 285 * $ ' 

* 287 * s 
* 288 * s 
* 289 * $ 
* 290 * $ 
* 291 * S 
* 292 * 
* 293 * 
* 294 * S 
* 295 * S 
* 296 * S 
* 297 * $ 
* 298 * $ 
* 299 * 
* 300 * S 

301 * $ 
* 302 * $ 
* 303 * 
* 304 * 
* 305 
* 306 * DAYS 
* 307 * 
* 308 * AHU-SCHED 
* 309 * 
* 310 * 
* 311 * 
* 312 * AT-C-WIN-HRS 

SYSTEM. THE ATRIUM UNITS HAVE AN OUTSIDE A I R  ECONOMIZER AND 
PROVIDE M I N I M U M  VENTILATION A I R  FOR A I L  SPACES TO G I V E  .25 A I R -  
CHANGESlHOUR FOR THE ENTIRE BUILDING. IT IS ASSUMED THAT THE 
OFFICE UNITS PULL THEIR OUTSIDE A I R  FROM THE ATRIUM. THE 
PERlMGTER HP UNITS ARE FURNISHED WITH A WATER SIDE ECONOMIZER. 
THE MINIMUM OUTSIDE A I R  DAMPERS TO THE ATRIUM UNITS ARE HELD 
CLOSED BETWEEN 9FN WHEN FANS ARE TURNED OFF UNTIL 9AM AT N O W  
START. THE FANS OPERATE FROM 9AM TO 9RY MONDAY THRU SATURDAY, 
AND ARE OFF ON SUNDAYS AND HOLIDAYS. THE FANS ARE ALLOWED TO 
START AS EARLY AS 7AM TO PICK UP HEATING AND COOLING LOADS, 
BUT ARE DELAYED AS LONG AS POSSIBLE. THE NIGHT SETBACK 
TEMPERATURE IS  65F AND THE NIGHT SETUP TEMPERATURE IS  9OF. 
THE TEMPERATURE OF THE HP WATER LOOP I S  MAINTAINED BETWEEN 55F 
(BOILER SET POINT OF 60F) AND 9OF (TOWER SETPOIW OF 85F).  
BUT THE TOWER SETPOINT IS  ALLOWED TO FLOAT TO LOWER 
TEMPERATURES BASED UPON OUTDOOR WDBULB TEMPERATURE TO 
IMPROVE THE EFFICIENCY OF THE HP UNITS. TOTAL SYSTM VOLUME 
INCLUDING A 7500 GALLON STORAGE TANK IS 10000 GALLONS. 

FROM MAY 15 THRU OCT 1 5  A SEPARATE NIGHT VENTILATION SYSTEM 
CAN CYCLE ON TO PROVIDE FREE OA COOLING OF THE ATRIUM, BUT ONLY 
I F  ITS SPACE TEMPERATURE IS ABOVE 76F. THE A I R  SIDE CAPACITY 
OF THE NIGHT VENTILATION SYSTEM I S  TWICE AS LARGE AS THE HP 
UNITS. 

A SERVICE WATER HEAT PLMP IS  LOCATED I N  ATRIUM ATZl. IT 
' SUPPLBlENTS THE DOMESTIC HOT WATER HEATER I N  PLANT. THE 

CAPACITY OF THE HEAT PUMP IS  24000 BTH/HR. 

$ SCHEDULES 

= WEEK-SCHEDULE (MON,SAT) (1 ,7 )  (0) ( 8 , 9 )  (-999) (10.21) (1) (22.24) (0)  
(SUN,HOL) (1.24) (0) .. 

= SCHEDULE THRU DEC 31 DAYS .. 
$ ATRIUM COOLING SCHEDULE 

= DAY-SCHEDULE (1 ,24 )  (70) e .  

* 313 * AT-C-SUM-HRS = DAY-SCHEDULE (1.24) (80) .. 
* 314 * AT-C-WIN-DAYS I WEEK-SCHEDULE (ALL) AT-C-WIN-HRS .. 
* 315 * AT-C-SUM-DAYS = WEEK-SCHEDULE (ALL) AT-C-SUM-HRS .. 
* 316 * TCOOLl = SCHEDULE THRU MAR 31 AT-C-WIN-DAYS 
* 317 * THRU OCT 31 AT-C-SUM-DAYS 
* 318 * THRU DEC 31 AT-C-WIN-DAYS .. 
* 319 * 
* 320 * 5 ATRIUM HEATING SCHEDULE 
* 321 * 
* 322 AT-HEAT-HRS = DAY-SCHEDULE (1 ,24 )  (65)  e .  

\ 



323 THEATl 
I) 324 I) 

* 325 * 
* 326 
327 OFF-1 

Q 328 I) OFF-2 
* 329 TCDOL2 
330 I) 

331 
332 

0 
Q 333 OFF-3 
Q 334 I) OFF-4 
Q 335 THEAT2 
336 

Q 337 * 
Q 338 Q 
Q 339 VENT-T 
Q 340 VENT-ON-OFF 

. 341 
342 Or 

Q 343 li 
* 344 UIN-OA 
Q 345 
346 

* 347 * 
Q 348 ENV-ATR 
Q 349 Q 
Q 350 ENV-OFF 
I) 351 
Q 3g2 I) AT21 
Q 353 AT22 
Q 354 Q EQUIP-RM 
Q 355 * BZ1 
Q 356 822 
Q 357 BZ3 
358 T21 

* 359 TZ2 
360 TZ3 
361 121 

* 362 Or 122 
363 

365 
366 
367 
368 
369 
370 
371 
372 

Q 374 Q 
Q 375 Q 

* 377 0 

Q 378 Q 
319 

* 380 
.i 381 

382 

I) 364 HP-SYS-CORE 

Q 373 Q' , 

376 HP-SYS-PERM 

SCHEDULE THRU DEC 31 (ALL) AT-HEAT-HRS .. 
$ OFFICE COOLING SCHEDULE 

DAY-SCHEDULE (1.9) (90) (10,21) (76) (22.24) (90) 
DAY-SCHEDULE (1.24) (901 .. 
SCHEDULE THRU DEC 31 (UON,SAT) OFF-1 (SUN,HOL) OFF-2 e .  

$ OFFICE HEATING SCHEDULE 

DAY-SCHEDULE (1.9) (65) 110.21) (74) (22,24) (65) 
DAY-SCHEDULE (1,24) (65) 
SCHEDULE THRU DEC 31 (HON,SAT) OFF-3 (SUN.HOL) OFF-4 .A  

$ NIGHT VENTILATION SCHEDULES 

SCHEDULE THRU DEC 31 (ALL) (1.24) (76) .. 
SCHEDULE THRU HAY 15 (ALL) (1.24) (0) 

THRU OCT 15 (ALL) (1,241 (1) 
THRU DEC 31 (ALL) (1.24) ( 0 )  .. 

= SCHEDULE THRU DEC 31 (ALL) (1.9) (0) (10.21) (-999) (22.24) (0) . . 
$ ZONE DESCRIPTION 

I ZONE-COWTROL D-H-T 70 D-C-T 74 H-T-SCH THEATl C-T-SCH TCOOLI 

I ZONE-CONTROL D-H-T 74 D-C-T 74 H-T-SCH THEAT2 C-T-SCH TCOOL2 

= ZONE 2-C ENV-ATR OUTSIDE-AIR-CFM 1665 .. 
= ZONE ZONE-TYPEdJNCONDITIONED .. 
= ZONE 2-C ENV-OFF u)NE-REPORTS NO .. 
I ZONE LIKE BZ1 .. 
= ZONE LIKE BZ1 .. 
= ZONE LIKE BZ1 .. 
= ZONE LIKE BZ1 .. 
= ZONE LIKE BZ1 .. 
= ZONE LIKE BZ1 .. 
= ZONE LIKE BZ1 .. 

T-TYPE PROPORTIONAL .. 
T-TYPE PROPORTIONAL .. 

= ZONE LIKE AT21 .. 

= SYSTEM SYSTEM-TYPkHP #AX-S-T=100 MIN-S-T=55 
SUPPLY-SATIC-2.5 SUPPLY-EFFz.45 
OA-COWTROL = TFMP ECONO-LIMIT-T = 68 
FAN-SCHEDULEzAHU-SCHED , 
FLUID-VOLUME = 30 
#IN-AIR-SCH D #IN-OA 
SHW-HP-SIZk24000 SHW-HP-SOURCE=ZO)JE 
SHW-HP- ZONE=ATZl 
ZONE-NAMES=(ATZl.ATZ2,EQUIP-RM) 
SIZING-RATIO=1.5 .. 

= SYSTEM SYSTEM-TYPE = HP MAX-S-T=100 #IN-S-T.55 . SUPPLY-sTATIC=Z. 5 SUPPLY-EFF=.SS 
FLUID-VOLW=30 
FAN-SCHEDULEzAHU-SCHED 
ZONE-NAMES= (BZl,BZ2,BZ3.TZl,TZ2, 

TZ3.IZl.IZ2) .. 
* 383 WLHP = PLANT-ASSIGNMENT 
Q 384 Q SYSTpI-NAMES = (HP-SYS-CORE.HP-SYS-PERM) 
Q 385 Q HP,-LOOP-HEATING 5 FROM-SYSTEMS 
* 386 HP-LOOP-COOLING = FROM-SYSTPlS 
381 BOILER-TYPE = FUEL-BOILER 



388 BOILER-SET-POIR= 60 
Q 389 Q TWR-SETA-CTRL WEl'BULB-RESET 
(I 390 TWR-CAP-CTRL I TWO-SPEED-FAN 
(I 391 PIIN-TWR-WTR-T = 61 

Q 393 Q 
CIRC-PUMP-SCH = AHU-SCHED 

Q 394 Q CIRC-PUMP-TYPE VARIABLE-FLOW 

392 TWR-DESIGN-WETBULB 78  

Q 395 Q PLAKT-REPORTS = YES 
396 DHW-SIZE = o  
391 DHW-GAL/MIN = .222 

* 398 Q DHW-SCH = OCCUP .. 
Q 399 Q 

Q 400 TWR-FWAT = SCHEDULE THRU M Y  15 (ALL) (1 .24 )  (85)  
4 0 1  , THRU OCT 15 (ALL) ( 1 , 2 4 ) ( 7 5 )  
402 THRU DEC 31 (ALL) ( 1 , 2 4 ) ( 8 5 )  .. 
403 

405 (15,18) (.7) (19 .21 )  ( . 4 )  (22 ,24 )  ( . 2 )  
* 404 OC1 =DAY-SCHEDULE (1.9) ( 0 )  (10 .12 )  (1) (13.14) ( . 8 . . 4 )  

I) 406 OC2 =DAY-SCHEDULE (1 ,241 ( . 2 )  .. 
Q 407 OCCUPANCY =WEEK-SCHEDULE (#ON,TUE) OC1 (WED) OC2 
Q 408 (THU,SAT) OC1 (SUN,HOL) OC2 .. 
* 410 END .. 
409 .A OCCUP =SCHEDULE THRU DEC 31 OCCUPANCY .. 
411 I) COMPUTE SYSTEMS .. 
412 INPUT PLANT .. 
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0 
P D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 15:17:48 1993PDL RUN 1 

* 413 * WLHP E PLANT-ASSIGNMEW 
* 414 * PLANT-REPORT SUMMARY (PS-A,PS-D,BEPS) .. 
* 415 * 
* 416 * 
* 417 * 
* 418 0 DHW = PIAW-EQUIFMDJT TYPE=DHW-HEATER SIZE -999 I-N 1 . I  
* 419 
* 420 * END .. 
* 421 * COMPUTE PLANT .. 
* 422 * INPUT ECONOMICS .. 

. a  

$ PLAWT DESCRIPTION 

S' I 

4.11 



E D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  1 0  15:11:48 1993EDL RUN 1 

* 423 * DIAGNOSTIC WARNINGS .. 
* 425 * 
* 426 * $ ENERGY CHARGE DESCRIPTION 
* 4 2 1  * 
* 428 * $ THE ELECTRIC RATE IS  TIME-OF-USE WITH SEPARATE SUWER/WINTER MINIMIIN 
* 429 * $ D W D  CHARGES. I N  ADDITION I T  HAS S/W D W D  CHARGES THAT APPLY ONLY TO THE 
* 430 * $ ON-PEAK HOURS. THE TWO DEMANDS ARE ADDITIVE, APPLY TO THE HIGHEST PEAK, BW 
* 431  
* 432 * $ DOLlARS/#wH FOR THREE PERIODS ( I . E .  ON-PEAK, 
* 433 * $ THE FUEL FOR THE HOT WATER GENERATOR SIMULATED I N  SYSTFMS PLUS THE DOHESTIC 
* 434 * $ HOT-WATER HEATER IS NATURAL-GAS .. 
* 435 * 
* 436 * ELEC-COST = UTILITY-RATE RESOURCE = ELECTRICITY 
* 4 3 1  * YIN-PION-CHGS E (186)  
* 438 * DEMAND-CHGS E (2 .25 ,2 .25 ,2 .25 ,2 .25 ,  2 - 5 8 ,  
* 439 * 
* 440 * BLOCK-CHARGES E (SUM-P-DFM, WIN-P-DW)  
* 4 4 1  * ENERGY-CHG-SCH = TOU-SCH .. 
* 443 * TOU-SCH E SCHEDULE THRU APR 30 (WD) (1 .8)  ( .0324)  

* 424 * XONOMICS-REPORT SUMMARY (E.9-D.ES-E) 

* $ ONLY THE ON-PEAK CARRIES A RATCHET OF 90%. THE ENERGY CHARGES ARE 
INTERMEDIATE-PEAK, AND OFF-PEAK).  

2.58 ,2 .58 ,2 .58 ,2 .58 ,2 .58 ,2 .25)  
P 

* 442 * 
* 444 * (9 .12 )  ( .0354)  
* 445 * (13 .18 )  ( . 0394)  
* 446 * (19 .21 )  ( . 0354)  
* 4 4 1  * (22 .24 )  ( . 0354)  
* 448 * 
* 449 Q THRU OCT 31  (WD) ( 1 . 8 ) ( . 0 3 1 4 )  
* 450 It ( 9 . 1 2 )  ( .0394)  , 

* 4 5 1  * (13 .18 )  ( .0444)  
* 452 * (19 .21 )  ( .0394)  
* 453 * (22 .24 )  ( - 0 3 7 4 )  
* 454 * 
* 455 * THRU DEC 31  (WD) ( 1 . 8 ) ( . 0 3 2 4 )  

(WEH) (1 .24 )  ( .0354)  

( W M )  (1 .24 )  ( .0374)  

19.121 ( .0354)  * 456 * 
* 457 * 
* 458 * 
0 459 * 
* 460 * 
* 4 6 1  * 
* 462 * SUM-P-DW = BLOCK-CHARGE 
* 463 * 
* 464 * 
* 465 * 
* 466 * 
* 4 6 1  * 

* 469 * 
* 410 * 
* 4 1 1  * 
* 472 * 
* 413 

* 415 * 
* 416 * 
* 4 1 1  * 
* 418 * 
* 419 * 

* 468 * WIN-P-DFM I BLOCK-CHARGE 

* 414 * SUM-RATCH = RATCHET 

i 1 3 . 1 8 )  ( . 0394)  
(19 ,21 )  ( . 0354)  
(22 .24 )  ( .0354)  

(WEH) (1 ,24 )  ( .0354)  .. 
BLOCK-SCH E DFM-SCH 
SCH-FLAG = 2 
BLOCKl-TYPE I DEMAND 
BLOCK1-DATA I (1.7.00) 
DEMAND-RATCHETS E (SUM-RATCH) .. 
BLOCK-SCH = DW-SCH 
SCH-FLAG = 1 
BLOCKl-TYPE E DEMAND 
BLOCK1-DATA ( 1 . 6 . 5 0 )  
DP1AND-RATCHETS I (SUM-RATCH) e .  

NUM-MONTHS = 12 
RATCHET-SCH DW-SCH 
SCH-FLAG = 2 
TYPE = HIGHEST-PEAK 
FRACTION = .90 .. 

4-12 



Q 480 DEM-SCH 
481 I) 

482 
Q 483 
Q 484 Q.  
Q 485 
Q 486 
Q 487 
Q 488 * 
Q 489 

490 
Q 491 

I SCHEDULE THRU APR 30 

THRU OCT 31 

THRU DEC 31 

492 
Q 493 GAS-COST = UTILITY-RATE RESOURCE I NATURAL-GAS 
Q 494 Q ENERGY-CHC = -90 .. 

495 END .. 
496 COMPUTE ECONOMICS .. 
491 * 

(I 498 .a INPUT LOADS .. 

0 
4.13 



SPACE 821 

MULTIPLIER 1.0 FLOOR MULTIPLIER 1.0 

TIME 

FLOOR AREA 3230 SQFT 300 Ei2 
VOLUME 29070 CUfT 823 13 

DRY-BULB TEMP 9OF 32C 
WET-BULB TEMP 73F 22C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASS+FRM COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
ItTI’ERNRL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPAWTS TO SPACE 
LIGHT TO SPACE 
EQUIFMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 
-- 

2.424 0.710 

15.607. 4.573 
26.911 7.885 
0.000 0.000 
0.000 0.000 
-1.292 -0.319 
3.372 0.988 
10.866 3.184 
8.712 2.552 
0.000 0.000 
0.969 0.284 

67.569 19.798 

0.000 0.000 

.------ ------- - 

0.000 
0.000 
0.000 
0.000 
0.000 
0.00.0 
0.000 
3.015 
0.000 
0.000 
0.000 
0.848 

3.862 
------ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.883 
0.000 
0.000 
0.000 
0.248 

1.132 

SENSIBLE 
(#BTU/H) ( #w ) 

-7.499 -2.197 
0.000 0.000 

-26.674 -7.815 
2.086 0,.611 
0.000 0.000 
0.000 0.000 
-5.491 -1.609 
1.077 0.315 
3.307 0.969 
0.419 0.123 
0.000 0.000 
-5.251 -1.539 

-38.026 -11.142 
____----  -------- 

TOTAL LOAD 71.431 KBTUIH 20.929 KW -38.026 KBTUIH -11.142 KW . I  

TOTAL LOAD I AREA 22.11BTUIH.SQFT 69.746 W I M2 11.773BTUIH.SQFT 37.129 W 1 M2 



c , 

SPACE TZ1 

MULTIPLIER 1.0 FLOOR MULTIPLIER 

FLOOR AREA , 3230 %!m 300 E12 . . 
VOLUME 29070 CUFT 823 M3 

DRY-BULB TFMP 
WET-BULB TFMP 

. .  

92F 33C 
73F 23C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASS+FRM COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

2.990 
5.511 
11.064 
27.912 
0.000 
0.000 
0.000 
3.495 
11.210' 
9.094 
0.000 
2.840 

74.176 
- . 

0.876 
1.632 
3.242 
8.178 
0.000 
p.  000 
0.000 
1.024 
3.284 
2.664 
0.000 
0.832 

21.734 
.------ - 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
3.035 0.883 
0.000 0.000 
0.000 0.000 
0.000 0.000 . 
3.056 0.895 

6.070 1.779 
__---- ------ 

1.0 

-7.515 
-18.754 
-21.174 
2.092 
0.000 
0.000 
0.000 
1.077 
3.307 
0.419 
0.000 
-6.098 _____-- -  . 
-52.645 

-2.202 
-5.495 
-7.962 
0.613 
0.000 
0.000 

, 0.000 
0.315 
0.969 
0.123 
0.000 
-1.787 

-15.425 

80.246 KBTUIH 23.512 #w -52.645 KBTUIH -15.425 KW . 
TOTAL LOAD 

TOTAL LOAD / AREA 24.84BTU/H.SQlT 18.354 w 1 u2 16.299BTU/H.SQlT 51,.403 w / b Q  

Q ---- LOADS 
I) 

Q 

2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION 
IN CONSIDERATION 

Q 

* 

4.15 



SPACE IZ1 

MULTIPLIER 1.0 FLOOR MULTIPLIER 1.0 

FLUOR BREA 3540 SQFT 329 M 
. VOLUME 70800 CUFT 2005 13 

TIME 

DRY-BULB T W P  
. WET-BULBTWP 

WALL CONDUCPION 
ROOF CONDUCPION 

WINDOW GLASS SOLAR 
DOOR CONDUCTION 
IWERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

WINDOW GLASStFRM COND 

0.746 
5.831 
0.000 
0.000 
0.000 

-0.656 
-1.770 
3.830 
12.286 
9.966 
0.000 
6.988 

37.221 
- - - - - - - 

0.219 
1.708 
0.000 
0.000 
0.000 
-0.192 
-0.519 
1.122 
3.600 
2.920 
0.000 
2.047 

10.906 
------- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
3.304 
0.000 
0.000 
0.000 
7.519 

10.823 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.968 
0.000 
0.000 
0.000 
2.203 

3.171 
------ 

-1.797 
-19.304 
0.000 
0.000 
0.000 
-0.656 
-6.018 
1.180 
3.625 
0.922 
0.000 

-18.626 - - - - - - - - . 
-40.675 

-0.527 . 
-5.656 
0.000 
0.000 
0.000 
-0.192 
-1.763 
0.346 
1.062 
0.270 
0.000 
-5.458 

-11.918 
.--- ---- 

TOTAL LOAD 48.044 KBTU/H 14.077 KW -40.675 KBTUIH -11.918 XW 

TOTAL LOAD / AREA 13.57BTUIH.SQFT 42.803 W / 12 11.490BTUIH.SQFT 36.238 W / M 

QQ*Q*QQQQQQ*Q**lQQQIQQQQ*Q*QQQ*QQQQQQQQ*QQ*QQ*QQQ**QQQQQQQQQQ*** 

Q Q 

* NOTE 1)THE ABOVE tOADS MCLUDE OIITSIDE VENTILATION AIR 
* ---- Q LOADS 
* 2)TIMES GIVEN IN STANDARD TIME FOR THE LOCATION Q 

Q IN CONSIDERATION * 
Q Q 

Q Q Q Q V Q Q Q Q ~ * Q Q Q Q Q d Q V t Q Q Q Q * Q Q ~ ~ * * Q ~ ~ Q * Q ~ Q Q Q Q Q * * Q Q Q Q Q Q Q Q Q Q Q Q * Q Q Q Q Q *  



, 

MULTIPLIER 1.0 FLOOR FXJLTIPLIER 1.0 

FLUOR AREA 1800 SQFT 167 #2 
VOLUUE 16200 CUFT 459 #3 

TIME 

DRY-BULB TEMP 
WET-BULB TEMP 

0 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASSIFRM'COND 
W I N W  GLASS SOLAR 
DOOR CONDUCTION 
ItRERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

T h A L  

4.128 I 1.210 
4.606 1.350' 
13.043 3.822 
16.651 4.879 
0.000 0.000 
-0.312 -0.092 
-0.002 -0.001 
0.000 0.000 
3.976 1.165. 
0.000 0.000 
0.000 0.000 
0.338 0.099 

42.429 12.432 
-_----__ ------- 

LATENT 
(KBTUIH) ( #w 1 _ _ _ _ _ _ _ _  ------ 
. 0.000 0.000 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000. 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.351 0.103 

0.351 0.103 
------- ------ 

1F -17C 
1F -17C 

-9.090 -2.663 
-12.357 . -3.621 
-36.905 -10.813 
2.622 0.768 
0.000 0.000 
-0.312 -0.092 
-0'.006 -0.002 
0.000 0.000 
1.283 0.376 
0.000 0.000 
0.000 0.000 
-2.465 -0.722 

-57.230 -16.768 
_ _ _ _ _ _ _ -  -------- 

I , '  

-57.230 KBTU/H -16.768 #w TOTAL LOAD 42.780 KBTU/H 12.535 KW 

TDTAL LOAD I AREA , 23.77BTU/H.SQFT 74.956 W I'M2 31.795BTU/H.SQFl' 100.275 W / M2 

. .  

I 

4.17 
. ,  



MEDICAL OFFICE BUILDING. CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed NoV 10 15:17:48 1993LDL RUN 1 
SAMP3.INP RUN 1 

REPORT- LS-B SPACE PEAK LOAD C@4PONENTS EQUIP-RM WEATHER FILE- TRY CHICAGO 

SPACE EQUIP-R13 

MULTIPLIER 1.0 FLOOR MULTIPLIER 1.0 

FLODR AREA 1200 SQm 111 M 
VOLUME 17580 CUFT 498 1 3  

DRY-BULB TEMP 97F 36C 
WET-BULB TEMP * 73F 23C 

W A U  CONDUCTION 
ROOF CONDUCTION 
W I N W  GLASStFRM COND 
WINDCV GLASS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPNENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

1.781 
2.737 
0.000 
0.000 
0.000 
1.625 
-0.360 
0.000 
0.000 
0.000 
0.000 
0.000 

5.783 
-------- - 

0.522 
0.802 
0.000 
0.000 
0.000 
0.476 ' 

-0.105 
0.000 
0.000 
0.000 
0.000 
0.000 

1.695 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
------ - 

0.000 . 
0.0QO 
0.000 
0.000 
0.000 
0.000 . 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

4F -16C 
3F -16C 

-3.p45 
-6,950 
0.000 
0.000 
0.000 
1.625 

-1 .800 

0.000 
0.000 
0.000 
0.000 

-10.170 

'0.000 

_- -_____ 

-0.892 
-2.036 
0.000 
0.000 
0.000 
0.476 
-0.527 

0.000 
0 .000 
0.000 
0.000 
0.000 

-2.980 
- - - - - - - - 

TOTAL LOAD 5.783 KBTUIH 1.695 KW -10.170 KBTU/H -2.980 #w 

TOTAL LOAD / AREA 4.82BTUIH.SQFT 15.200 W / 12 8.475BTUIH.SQFT 26.729 W / W 

4.18 



oQQ BUILDING *** 

0, 

- 
I FLOOR AREA 26920 SQFT 2501 

320160 CUFT 9067 CUMT 
I VOLUME 

COOLING LOAD ______________-_----- _______________--__-- 
TIME JUL 3 4PM 

DRY-BULB T m P  '92F 33C 
WET-BULB T W P  * 74F 23C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASS+FRM COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
IWTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

TOTAL LOAD 

TOTAL LOAD / AREA 

21.908 6.419 
31.424 9.207 
72.469 21.233 
135.439 39.684 
0.000 0.000 
-1.625 -0.476 
-7.604 -2.228 
24.597 7.207 
88.073 25.805 
63.735 18.674 
0.000 0.000 
23.936 7.013 

452.353 132.539 

504.529 KBTUlH 

_ _ _ _ _ _ _ _  ------- 

18.74BTU/H.SQFT 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
21.765 
0.000 
0.000 
0.000 
30.411 

52.176 

147 .827 

59.108 

___-- - -  

0.000 
0.000 
0.000 
0.000 
o.ooo* 
0.000 ' 

0.000 
6.377 
0.000 
0.000 
0.000 
8.910 

15.288 

#w 

_ _ _ _ - -  

w /sQm 

-58.361 
-112.720 
-200.304 
23.828 
0.000 
-1.625 
-25.852 
7 .I73 
26.334 
4.000 
0.000 

-63.545 

-400.470 

-400.470 KBTU/H 

14.876hUIH.SQFT 

-17.100 
-33.027 
-58.689 
6.982 

- 0.000 
-0.476 
-7.575 
2.278 
7.716 
1.172 
0.000 

-18.619 

- 117.338 
__------ 

-117.338 Kw 

46.917 W / S W  

\ 
4.19- 

I 

' : 



CStTH 

JAN 

FEE 

mR 
APR 

MY 

JUN 

m 

BUG 

SEP 

OCT 

WV 

DEC 

TOTAL 

KAX 

COOLING 
ENERGY 
(FiBTU) 

3.86039 

4.48149 

14.83433 

50.48765 

76.53624 

118.25208 

166.29558 

143.22816 

19.67437 

42.50692 

17.05823 

3.27829 --------- 
720.494 

TIME 
OF pw( 
DY HR 

25 16 

16 15 

9 13  

27 1 5  

20 1 5  

4 15 

3 1 5  

20 15 

11 1 5  

5 1 5  

2 15 

1 0  15 

DRY- WET- 
BULB BULB 
TB4P TEMP 

48.F 42.F 

43.F 36.F 

68.F 62.F 

82.F 61.F 

77.F 68.F 

85.F 67.F 

92.F 74.F 

88.F 72.F 

86.F 72.F 

74.F 62.F 

75.F 61.F 

41.F 35.F 

wu(m 
COOLING 

LOAD 
(KBTUIHR) 

121.170 

97.163 

161.269 

347.464 

352.785 

413.603 

452.353 

426.324 

377.639 

266.334 

273.918 

106.720 ---------- 

452.353 

- - - - - - - -  H E A T I N G - - - - - - - -  

HEATING TME 
ENERGY OF MAX 
(FiBTU) DY 

-121.579 1 

-103.704 4 

-69.737 24 

- 2 7 ~ 8 6 1  8 

-10.836 6 

-1.292 25 

-0.006 23  

-0.103 5 

-6.961 22 

-22.933 21  

-65.820 1 5  

-108.653 9 --------- 
-539.484 

HR 

7 

6 

6 

5 

5 

5 

5 

5 

6 

5 

6 

6 

DRY- WET- 
BULB BULB 
TWP TEMP 

- l . F  - l . F  

7.F 6.F 

8.F 7.F 

33.F 30.F 

39.F 35.F 

52.F 47.F 

61.F 60.F 

55.F 54.F 

35.F 31.F 

30.F 29.F 

28.F 26.F 

14 .F  13.F 

KAXm 
HEATING 

WAD 
(KBTU/HR) 

-400.470 

-372.809 

-354.826 

-248.334 

-145.577 

-45.175 

-1.509 

-23.714 

-118.785 

-179.721 

-287.580 

-317.555 _ _ _ _ _ _ - _ _ _  

-400.470 

U 
- - -  E L E C - - -  

ELEC- 
TRICAL 

I ENERGY 
(#bJH) 

19174. 

17332. 

19607. 

19282. 

19174. 

18849. 

19607. 

19607. 

18416. 

19174. 

18416. 

18741. -------- 
227379. 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 

55.710 - - - - - - - . 

55.710 ij 

4.20 
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MESSAGE LIST FROM SYh'TEMS PROGRAM 

. -  

\ 
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SYSrE+l 
MA#E 

HP-SYS-CORE 

SUPPLY 
FAN 

( C W  1 

5773. 

ZONE 
NAME 

AT21 

ATZ2 

pu1p-w 

SYSTEM ALTITUDE FLOOR AREA wu( 

TYPE MULTIPLIER ' (SQFT ) PEOPLE 

HP 1.020 

RETURN 
ELEC DELTA-T FAN 
(W (F) (CW ) 

0.001 2.0  0.  

SUPPLY EXHAUST 
FLOW FLOW 

(CFM 1 (CW 1 

3164. 0. 

4800.0 0. 

OWSIDE COOLING HFATING COOLING HEATING 
ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR 
(W) (F) RATIO (KBTUIHR) (SHR) (KBTUIHR) (BTU/BTU) (BTUIBTU) 

0.000 0.0 0.588 0.000 0.000 0.000 0.38 0.36 

MINIMUM OWSIDE COOLING EXTRACTION HEATING aDDITION 
FAN FLOW AIR FLOW CAPACITY SENSIBLE RATE CAPACITY RATE 
(W) RATIO ( C W  1 (KBTUIHR) (SHR) (KBTUIHR) (KBTUIHR) (J(BTU/HR) MULTIPLIER 

2.022 1.000 1698. 149.25 0.62 63.64 -159.70 -107.43 1.0 

2609. 0. 1.668 1.000 1698. 131.85 0.63 52.49 -141.08 -90.08 1.0 

0. 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 
I 

i) 

4,22 



0 
MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HUT PUMP WITH STORAGE DOE-2.1E-001 Wed NOV 10 15:17:48 1993SDL RUN 1 
SAMP3.INP RUN 1 
REPORT- SV-A SYSTFM DESIGN PARAMETERS 

21267. 0.001 1.6 0. 0.000 0.0 0.000 0.000. 0.000 0.000 0.38 0.36 

SUPPLY EXHAUST #INI#U# OWSIDE  COOLING MTRACTION HEATING ADDITION 
ZONE FLOW FLOW FAN rmlW AIR CAPACITY SENSIBLE RATE CAPACITY RATE 
NAME (cm ) (CFM 1 ( W )  RATIO (CN ) (KBTUIHR) (SHR) (KBTUIHR) (KBTUIHR) (KETUIHR) MULTIPLIER 

BZ 1 3359. 0. 1.757 1.000 0. 92.39 0.75 67.57 -98.86 -91.14 1.0 

BZ2 1308. 0. 0.684 1.000 0. 36.84 0.74 26.31 -39.42 -35.48 1.0 

BZ 3 

TZ 1 

3926. 0. 2.054 1.000 0. 108.01 0.75 78.99 -115.57 -106.54 1.0 

3687. 0. 1.929 1.000 0. 103.43 0.74 74.18 -110.67 ’-100.05 I 1.0 

TZ2 . 1444. 0. 0.755 1.000 0. 40.52 0.74 29.06 -43.36 -39.19 1.0 

TZ3 3842. 0. 2.010 1.000 0. 106.21 0.75 77.30 -113.65 -104.27 1.0 

1850. 0. 0.968 1.000 0. 58.88 0.69 37.22 -63.00 -50.20 1.0 

122 1851. 0. 0.968 1.000 0. 58.90 0.69 37.23 -63.02 -50.22 1.0 

i 

! 121 



KOWTH 

JAN 

PEB 

MAR 

APR 

MAY 

JUN 

m 

BUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

#Ax 

COOLING 
ENERGY 
W T U )  

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0 . 0 0 0 0 0  

0.00000 

0.00000 ---- ----- 
0.000 

TIME DRY- WET- 
O F W  BULB BULB 
DY HR T M P  TEMP 

#AxmupI 
COOLING 

LOAD 
(KETU/HR)  

0.000 

0.000 

0.000 

0.000 

0.000 

0 .ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

HEATING 
ENERGY 
W T U )  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

' 0.000 

0.000 

0.000 

O.DOO 

0.000 

0.000 

0 :ooo 

0.000 

WIMUM DAILY IWTEGRATED COOLING LOAD (DES DAY ) 0.000 (KBTU) 
MAXIMUM DAILY IWTEGRATED COOLING LOAD (WPH FILE) 13273.906 (KBTU) 

WIMm 
TIME DRY- WET- HEATING 

O F W  BULB BULB LOAD 
DY H R  TE4P TEMP (KBTU/HR) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

' 0.000 

0.000 

'0.000 

0.000 ---------- 

0.000 

39330. 172.785 

34552. 155.008 

34397. 128.454 

31920. 116.889 

33112. 148.983 

40388. 164.007 

50369. 175.635 

46417.  171.665 

33322. 150 .471  

29403. 98.707 

31979. 139.168 

36696. 149.693 --- ----- ___ -___  . 
441880. 

175.635 

4 ,24  



JAN SUM 
PEAK 
DAYfHR 

FEB SUM 
PEAK 
DAY / HR 

HAR SUM 
PEAK 
DAYfHR 

APR Supl 

0 

f\ 

PEAK 
DAY / HR 

M Y  SUM 
PEAK 
DAYlHR 

JUN SUM 
I PEAK 

DAYIHR 

JUL SUM 
PEAK 

. DAYfHR 

AUG SUM 
PEAK 
DAYIHR 

SEP SUM 
PEAK 
DAYfHR 

CCT SUM 
PEAK 
DAY / HR 

NDV SUM 
PEAK 
DAYIHR 

DEC SUM 
PEAK 
DAYfHR 

YR SUM 
PEAK 
MON/DAY 

3.643 
10.935 
30121 

3.337 
10.935 
27/21 

3.867 
10.935 
31/21 

3.614 
10.935 
30/21 

3.448 
10.935 
29/21 

3.624 
10.935 
30121 

3.724 
10.935 
31/21 

3.676 
10.935 
31/21 

3.455 
10.935 
30/21 

3.463 
10.935 
30/21 

3.415 
10.935 
30/21 

3.627 
10.935 
'30121 

42.895 
10.935 
12/30 

1185.962 
3.560 
30121 

1086.284 
3.560 
27/21 

1258.993 
3.560 
31/21 

1176.510 
3.560 
30/21 

1122.506 
3.560 

' 29/21 

1179 .844 
3.560 
30121 

1212.264 
3.560 
31/21 

1196.832 
3.560 
31/21 

1124.839 
3.560 
30/21 

1127.448 
3.560 
30/21 

1111.808 
3.560 
,30/21 

1180.743 
3.560 
30/21 

13963.502 
3.560 
12/30 

1175.030 
3.560 
30/21 

1075.352 
3.560 
27/21 

1245.209 
3.560 
31/21 

1052.566 
3.560 
28/17 

848 .'640 
3.560 
29/18 

663.765 
3.560 
30/10 

631.051 
3.560 
31/10 

664.275 
3.560 
31/19 

688.745 
3.560 
30/21 

1003.065 
3.S60 
28/14 

1054.952 
3.560 
30/21 

1168 .E61 
3.560 
30/21 

11271.005 
3.560 
12/30 

POWER = 3.56 (KW) HEAT GAIN = 10946. (BTU/HR) or 0.1 ( D E  F) I I N  PLR = 0.50 
-------- Number of hours within each PART LOAD range --------- TOTAL 

10.931 
0.475 
301 8 

10.931 
0.475 
27/ 8 

13.783 
0.475 
31/ 8 

123.942 
1.780 
30/21 

273.866 
1.780 
29/21 

516.079 
1.780 
30/21 

581.212 
1.780 
31/21 

532.557 
1.780 
31/21 

436.094 
1.780 
28/21 

124.383 
1.780 
30/21 

56.856 
1.780 
2/21 

11.882 
0.475 
301 8 

2692.509 
1.780 
111 2 

00 
10 _--- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. o  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 '  

0 

0 

0 

0 

0 

0 

0 

0 

,O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 
60 ---- 
23 

23 

29 

38 

41 

29 

25 

26 

38 

37 

26 

25 

360 

60 
70 ---- 
' 0  

0 

6 

11 

9 

22 

. 10 

17 

12 

12 

9 

0 

108 

1 

0 

0' 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. o  

0 

0 

0 

0 0  

0 '  0 

0 0  

0 0  

0 0  

100 RON 
t HOURS ---- 
327 

299 

34 3 

315 

300 

313 

329 

321 

300 

301 

301 

325 

3774 

322 

378 

1 

364 

350 , 

364 

364 

364 

350 

350 

336 

350 

4242 

4.25 



MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE D O E - 2 . 1 E - 0 0 1  Wed N o v  10 15:17:48 1993SDL RUN 1 
SAMP3.INP RUN 1 
REPORT- S S - P  LOAD, ENERGY AND PART LOMI BOILER OPERATION FOR WLHP 'WEATHER F I L E -  TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BOILER S I Z E  is -0.6098 (MBTUIHR) E I R  = 0.0200 HIR = 1.250 

UNIT LOAD ENERGY USE FUEL USE AUX ENERGY -------- N u m b e r  of hours w i t h i n  each PART LOAD range --------- TOTAL 
SOX W T U )  (W) (MBTU) W H )  00 10 20 30 40 50 60 70 80 90 100 RUN 

MOWH PEAK' (KBTUIHR) WW) (KBTUtHR) ( W )  10 20 30 40 50 60 70 80 90 100 + HOURS ----- ---- ---------- ----------- ----------- ----------- ---- ---- ---- ---- ---- ---- ---- _--_ _ _ _ _  _ _ _ _  - ___  ---_ 
JAN SUEI -110.683 1055.125 144.363 1055.125 0 0 165 43 9 14 13 10 8 7 57 326 

PEAK -1359.261 3,573 1455.959 3.573 
DAYIHR 12/13 30111 12/13 30111 

PEB SUM -85.352 1006.353 117.867 1006.353 0 0 136 80 13 7 6 13 17 14 27 313 
PEAK -1319.901 3.573 1424.074 3.573 
DAYlHR 111 9 27/13 111 9 27/13 

U R  SUM -50.692 954.361 77.561 954.361 0 0 296 24 12 3 2 4 0 1 4 346 
PEAK -1280.542 3.573 1391.685 3 * 573 
DAY/HR 24/13 311 9 24/13 311 9 

APR su# -19.799 457.749 32.232 457.749 0 0 2 2 0  1 1  0 0 0 0 0 0 2 2 2  
PEA# -271.916 3.573 389.724 3.573 
DAY/HR 8/ 9 91 9 81 9 91 9 

K&Y SUEl -10.608 248.650 17.335 248.650 0 0 1 6 1  0 0 0 0 0 0 0 0 1 6 1  
PEAK -132.187 3.098 216.012 3.098 
DAYtHR lo/ 9 101 9 lo/ 9 lo/ 9 '\- 

m sui4 -0.652 15.280 1.065 15.280 0 0 2 0  0 0 0 0 0 0 0 0 2 0  
PEAK -65.622 3.538 107.235 1.538 
DAY/HR 24/ 9 2 4 /  9 24/ 9 24/ 9 

JUL SUM 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0  
PEAK 0.000 0.000 0.000 0.000 
DAYlHR 311 1 31/ 1 31/ 1 311 1 

AUG SUM 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0  

0 PEAK 0 . 0 0 0  0.000 0.000 0.000 
DAYIHR 311 1 31/ 1 31/ 1 31/ 1 

S E P  SUM -7.025 164.663 11.480. 164.663 0 0 1 1 3  0 0 0 0 0 0 0 0 1 1 3  
PEAK -105.678 2.477 172.693 2.477 
DAYlHR 23/ 9 23/ 9 231 9 231 9 

OCT SUM -17.745 413.945 28.960 413.945 0 0 2 3 7  2 0 0 0 0 0 0 0 2 3 9  
PEAK -192.320 3.573 296.562 3.573 
DAYlHR 211 9 211 9 21/ 9 211 9 

W V  SUM -42.219 833.155 65.852 833.155 0 0 2 6 2 2 2  3 6 6 4 1 1  0 3 0 5  
PEAK -557.426 3.573 706.934 3.573 
DAYIHR 26/11 30/21 26/11 30121 

DEC SUM -79.213 1116.614 113.840 1116.614 0 0 186 73 10 14 22 9 6 14 11 345 
PEAK -1214.943 3.573 1336.584 3.573 
DAYlHR 9/ 9 30113 91 9 30113 

yR SUM -423.986 6265.896 610.555 6265.896 0 0 1796 245 48 44 49 40 32 37 99 2390 
PEAK -1359.261 3.573 1455.959 3.573 
MDNIDAY 1/12 12/30 1/12 12/30 

, 

4.26 



JAN 

FEE 

BUG 0 
SEP 

OCT 

DEC 

YR 

m 2.243 
PEAK 378.301 
DAYIHR 8/ 8 

SUM 1.165 
PEAK 139.217 
DAYlHR 25/10 

SUM 10.975 
PEAK 394.537 
DAYlHR 251 8 

m 60.897 
PEAK 569.546 
DAYlHR 21/17 

SUM 98.644 
PEAK 852.670 
DAYlHR 21/13 

SUM 180.367 
PEAK 1041.354 
DAYIHR 21/16 

SUM 272.506 
PEAK 1115.039 
DAYlHR 19/12 

SUM 232.251 
PEAK 1062.108 
DAYIHR 16/12 

SUM 113.299 
PEAK 901.351 
DAY/HR 11/16 

SUM 47.454 
PEAK 352.851 
DAYIHR 30116 

SUM 20.475 
PEAK 602.232 
DAY/HR 1/12 

SUM 0.928 
PEAK 162.244 
DAYIHR 9/10 

SUM 1041.210 
PEAK 1115.039 
MODN/DAY 1/19 

63.916 
1.676 
30116 

64.872 
1.625 
27/21 

248.9131 
' 1.780 

2/14 

546.262 
2.165 
27/17 

. 616.264 
3.478 
21/13 

751.460 
3.373 
21/18 

972.118 
4.440 
13/13 

857.705 
3.689 
26/17 

637.064 
3.001 
11/16 

539.542 
1.897 
13/21 

210 .878 
2.244 
1/12 

44.368 
1.573 
151 8 

5613.422 
4.440 
7/13 

14.583 
0.472 
30116 

14.275 
0.420 
27/21 

62.255 
0.575 
2/14 

150.793 
0.960 
27 117 

201.684 
2.273 
21/13 

322.672 
2.168 
21/18 

537.429 
3.235 
13/13 

425.691 
2.484 
26/17 

220.041 
1.796 
11/16 

146.225 
0.692 
13/21 

77.862 
1.039 
1/12 

9.431 
0.368 
151 8 

2182.943 
3.235 
7/13 

49.393 
1.205 
30121 

50.597 
1.205 
27/21 

186.661 
1.205 
31/17 

395.472 
1.205 
30121 

414.582 
1.205 
29/21 

428.791 
1.205 
30121 

434.691 
1.205 
31/21 

h32.016 
1.205 
31/21 

417.025 
1.205 
30121 

393.319 
1.205 
30121 

193.016 
1.205 
301 8 

34.936 
1.205 
30116 

3430.384 
1.205 
12 I30 

-------- Plumber of hours within each PART LOAirange --------- TOTAL 
00 
10 ---- 
13 

21 

46 

12 

2 

2 

0 

0 

2 

16 

42 

15 

177 

10 
20 ---- 
21 

14 

46 

31 

18 

4 

0 

3 

16 

43 

44 

13 

253 

20 
30 ---- 

3 

0 

19 

32 

20 

12 

6 

6 

22 

23 

17 

0 

160 

. 30 
40 ---- 
3 

1 

17 

55 

34 

18 

16 

12 

24 

69 

13 

1 

263 

40 
50 _--- 
1 

0 

28 

179 

176 

85 

12 

37 

169 

178 

25 

0 

890 

50 60 

0 

0 

0 

21 

'8 9 

155 

81 

131 

98 

0 

21 

, o  

596 

0 

0 

0 

0 

5 

82 

169 

146 

19 

0 

0 

0 

421 

- 
70 
80 ---- 
0 

0 

0 

0 

3 

5 

56 

28 

0 

0 

0 

0 

92 

80 
90 ---- 

- 0  

0 

0 

0 

0 

0 

21 

1 

0 

0 

0 

0 

22 

90 100 RUN 
100 t HOURS 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

, o  

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

42 

156 
' i  

330 

347 

363 

364 

364 

350 

329 

162 

29 

2877 

4.27 



W 
H E A T I N G - - - - - - - -  - - -  E L E C - - -  - - - - - - - -  

WhTH 

JAN 

FEB 

LIAR 

APR 

HAY 

. .JuN 

JUL 

BUG 

SEP 

OCT 

WOV 

DEC 

TOTAL 

HAX 

COOLING 
ENERGY 
(HBTU) 

0.00521 

0.00039 

1.24768 

0.39189 

2.00826 

11.46037 

36.71872 

25.35133 

4.41718 

0.01405 

3.27964 

0.00048 ---- ----- 
84.935 

TIME 
OF WX 
DY HR 

25 16 

12 15 

3 15 

27 18 

21 13 

21 18 

13 13 

16 15 

11 15 

27 11 

2 16 

10 15 

DRY- WET- 
BULB BULB 
TEMP TEMP 

48.F 42.F 

45.F 39.F 

76.F 65.F 

85.F ;62.F 

87.F 76.F 

83.F 73.F 

93.F 78.F 

85.F 73.F 

87.F 72.F 

56.F 46.F 

77.F 62.F 

41.F 35.F 

w m 
CCOLIPW: 

LOAD 
(KBTU IHR)  

2.129 

0.392 

130.753 

55.219 

181.318 

179.012 

214.709 

188.274 

168.764 

4.128 

157.674 

0.480 ---------- 

214.709 

HEATING 
ENERGY 
(HBTU) 

-48.259 

-37.872 

-22.726 

-4.138 

-0.516 

-0.029 

-0.018 

-0.045 

-0.176 

-2.044 

-16.568 

-37.454 - - - - - - - - - 
-169.846 

HAXIMUM 
TIME DRY- WET- HEATING 

O F W  BULB BULB IQAD 
DY HR TBlP TEMP (#BTU/HR) 

2 11 6.F 5.F -351.600 

8 10 14.F 12.F -270.406 

24 10 7.F 5.F *-271.649 

8 10 32.F 28.F -120.393 

8 10 45.F 43.F -44.754 

22 10 61.F 56.F ' -5.409 

22 10 63.F 60.F -4.745 

3 10 62.F 58.F -4.955 

22 10 38.F 33.F -35.946 

20 21 37.F 33.F -85.709 

-185.607 15 10 30.F 27.F 

25 10 19.F 18.F -252.001 ---------- 

-351.600 

7246. 38.349 

6128. 31.991 

5387. 28.917 

3012. 20.278 

2631. 28.649 

3995. 28.427 

7268. 32.269 

5938. 29.353 

2882. 27.404 

2636. 16.541 

4789. 26.943 

6402. 30.857 - -______ ------- 
58312. 

38.349 



0 

MEDICAL O F F I C E  BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE D O E - 2 . 1 E - 0 0 1  Wed Nov 1 0  15:17:48 1993SDL RUN 1 
SAMP3.INP RUN 1 
REPORT- S S - C  SYSl'EM MONTHLY LOAD HOURS FOR HP-SYS-CORE WEATHER F I L E -  TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_ - - - - - - - - - - _ - - - - -  N U M B E R  O F  H O U R S - - - - - - - - - - - - - - - - -  --COINCIDENT LOADS-- I 

HOURS HOURS HEATING E L E T R I C  
HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT 

COOLING COOLING 
WONTH LOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANS ON CYCLE ON VEmING FANS ON' PERK PEAK 

(KBTU/HR) (KW 

COOLING HEATING COOL-HEAT HOURS HEATING CCOLING HOURS FANS NIGHT WHEN 

4 
JAN 5 325 3 417 144 144 327 0 0 0 0.000 9.989 

F E B  1 299 1 373 672 67 2 299 0 0 0 -14.614 10.166 

FlAR 30 311 5 408 144 744 343 0 0 7 0.000 21.900 

APR 28 112 10 590 720 720 315 0 0 185 0.000 15.873 

FlAY 36 33 5, 680 144 744 300 0 0 236 0.000 28.649 

JUN 154 31 14 549 720 120 31 3 0 0 142 0.000 28.353 

JUL 305 14 8 433 744 144 329 0 0 18 0.000 31.727 

AUG 267 36 14 ' 455 744 744 321 0 0 32 0.000 29.3,53 

S E P  57 24 6 64 5 720 720 ' 300 0 0 22 5 0.000 27.404 

OCT 21 87 7 643 744 744 301 0 0 200 0.000 8.393 

NOV 54 248 8 426 720 720 303 0 0 9 0.000 26.943 

DEC 1 325 1 419 744 144 32 5 0 0 0 -13.211 10.622 * -___-__ ___-__-  _____-__ _------_ --__--_ - -_____ _ _ _ _ _ _ _  ------..- ----_-- -------- 
ANNUAL 959 1845 82 6038 8760 8760 3776 0 0 1054 I 

4'. 29 



MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15:17:48 1993SDL RUN 1 
SAMP3.INP RUN 1 
REPORT- SS-J SYSTEY PERK HEATING AND COOLING DAYS FOR HP-SYS-CORE WEATHER FILE- TRY CHICAGO 

HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

. 21 
22 

. 23 
24 

SUM 
wu( 

HOURLY 
COOLING SENSIBLE 

LOAD HEAT 
( KBTU ) RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
59.240 
167.735 
189.983 
206.023 
214.709 
186.237 
172.435 
180.252 
194.852 
172.468 
157.162 
149.184 
156.628 
0.000 
0.000 
0.000 
0.000 - - -_____ 

214.709 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.968. 
0.328 
0.384 
0.418 
0.471 
0.550 
0.658 
Q.672 
0.617 
0.735 
0.717 
0.680 
0.575 
0.000 
0.000 
0.000 
0.000 

SYSTEM-TYPE 
COOLING PEAK 

DRY- 
BULB 
TEMP 

76.F 
74.F 
74.F 
73.F 
72.F 
72.F 
73.F 
76.F 
82.F 
86.F 
89.F 
93.F 
95.F 
96.F 
97.F 
97 .F 
99.F 
97.F 
95.F 
93.F 
90.F 
87.F 
86.F 
85.F 

HP 

WET- 
BULB 
TEMP 

66.F 
66.F 
65.F 
62.F 
62.F 
63.F 
65.F 
69.F 
72.F 
74.F 
76.F 
78.F 
78.F 
77.F 
77.F 
78.F 
77 .F 
76.F 
75.F 
75.F 
74.F 
73.F 
73.F 
73.F 

- - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

JAN 2 JUL 19 

HOURLY HOURLY 
HEATING DRY- WET- COOLING SENSIBLE DRY- W E T -  

LOAD BULB BULB LOAD HEAT BULB BULB 
(KBTU) TEMP TEMP (KBTU) RATIO TEYP TEYP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-283.386 
-271.184 
-344.805 
-351.600 
-332.819 
-346.146 
-329.527 
-341.221 
-325.145 
-336.470 
-325.347 
-332.477 
-323.992 
-320.822 

0.000 
0.000 
0.000 ---_---- 

-351.600 

l.F 0.F 
l.F 0.F 
l.F 0.F 
2.F l.F 
2.F l.F 
2.F l.F 
3.F 2.F 
4.F 3.F 
4.F 3:F 
5.F 4.F 
6.F 5.F 

. 8.F 7.F 
9.F 9.F 
ll.F 11.F; 
12.F 12.F 
14.F 13.F 
15.F 14.F 
15.F 15.F 
17.F 16.F , 

17.F 16.F 
18.F 18.F 
17.F 17.F 
17.F 17.F 
17.F 17.F 

0.000 
0.000 
0.000 
0.000 , 
0.000 
0.000 
0.000 

102.567 
194.227 
201.691 
210.766 
202.586 
207.209 
199.869 
197.413 
200.861 
179.456 
167.941 
172.427 
148.047 
0.000 
0.000 
0.000 
'0.000 - - - - - - - - - 

2385.060 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.967 
0.421 
0.465 
0.501 
0.532 
0.510 
0.521 
0.549 
0.526 
0.556 
0.483 
0.438 
0.330 
0.000 
0.000 
0.000 
0.000 

SQFT/TON 268.3 
44.73 ( B T U / H R -  SQPI') HEATING PEA# -73.25 (BTUIHR- SQFT) 

SUPPLY AIR PEAK FLOw 1.20 (CFM/SQFT) 
OA FRAC AT CLG PEAK 0.651 OA FRAC AT HTG PEAK 0.651 

* ASTERISKS INDICATE HOURS LOADS NOT MET 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F. 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F ci 

4.30 



- _ - - - -  

COOLING 
ENERGY 

' (MBTU) 

0:08837 

0.21546 

3.98033 

36.26588 

60.58792 

109.72047 

149.06900 

131.95897 

68.01752 

25.58720 

7.54162 

0.04925 ----- ---- 
593.083 

F33NTH 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP' 

OCT 

'NOV 

DEC 

- -  C O O L I N G - - - - - - - -  _ _ _ - _ - - -  H E A T I N G - - - - - - - -  

MAXIMUM #AxIMuM 
TIME DRY- WET- COLING HEATING TIME DRY- WET- , HEATING 

OFMAX BULB BULB WAD ENERGY OFMAX BULB BULB LOAD 
DY HR TFMP TEMP (KBTU/HR) (MBTU) DY HR TEMP TEMP (KBTU/HR) 

30 17 53.F 47.F 10.521 -79.832 2 9 4.F 3 . F  -630.035 

13 11 39.F 36.F . 27.318 -65.814 16 9 30.F 28.F -510.081 

9 13 68.F 62.F 107.331 -44.076 24 9 7.F 6.F -407.950 

27 17 84.F 61.F 333.590 -18.202 8 9 30.F 27.F -294.339 

24 10 58.F 50.F 415.281 -4.540 10 . 9 46.F 43.F -163.621 

21 12 73.F 67.F 560.897 , -0.071 23 21 56.F 48.F -12.111 

6 .lo 73.F 62.F 581.222 0.000 0.000 

16 10 75.F 70.F 565.371 0.000 0.000 

11 16 86.F 72.F 452.997 -1.817 23 9, 39.F 36.F -105.713 

5 16 74.F 62.F 234.558 -10.101 20 9 41.F 35.F -240.308 

1 12 69.F 61.F 271.229 -38.425 15 9 28.F 26.F -463:361 

10 15 41:F 35.F 12.888 -67.690 27 9 ' 31.F 30.F. -505.783 _ _ _ _ _ _ _ _ _ _  --------- __ -_____-_  
-326.567 

' 581.222 -630.035 

- - -  E.L E C  - - - %  

ELEC- MAXIMUM 
TRICAL ELM: 
ENERGY LOAD 
(W) (W 

29778. 128.059' 

' 26267. 116.615 

26547. 95.015 

26727. 96.578 

28494. 114.935 

34447. 134.171 

. 40916. 136.203 

30424. 136.223 

28513. 118.435 

24686. 85.354 

24974. 106.187 

357723. 

136.223 

4.31 



HOURS I HOURS HEXTING ELECTRIC 
HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT 

COOLING HEATING COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING 

(KBTU/HR) (KW) 
XONTH LOAD LOAD LOAD FU3ATING AVAIL. AVAIL. . FANS ON CYCLE ON VENTING FANS ON PEAK PEAK 

JAN 14 327 14 417 744 744 327 0 0 0 -74.998 62.384 

FEE 34 299 . 34 37 3 672 672 299 0 0 0 -120.132 16.857 

WLR 154 349 154 * 395 744 744 349 0 0 0 -34.931 73.835 

APR 302 264 240 394 720 720 326 0 0 0 0.000 96.118 

HAY 308 156 155 435 744 744 309 0 0 0 0.000 110.084 

JUN 335 11 11 385 720 720 335 0 0 0 0 . O O O  134.171 

JOL 339 0 0 40 5 744 744 339 0 0 0 0.000 132.871 

AUG 338 0 0 406 744 744 338 0 0 0 0.000 134.720 

SEP 311 62 61 408 720 720 312 0 0 0 0.000 114.082 

OCT 297 253 237 431 744 744 313 0 0 0 0.000 83.149 

NOV 118 285 93 410 720 720 310 0 0 0 0.000 94.869 

4,32 



I 

HOURLY HOURLY HOURLY 
COOLING 'SENSIBLE DRY- WET- HEATING DRY- WET- COOLING SENSIBLE DRY- WET- 

LOAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
Horn (KBTU) RATIO TEMP TEMP (KBTU) TEMP TEMP (KBTU) RATIO T B P  TEMP 

1 0.000 
2 0.000 
3 0.000 
4 0.000 
5 0.000 
6 0.000 
7 429.145 
8 535.864 
9 581.222 I) 

10 574.737 * 
11 570.144 I) 

12 556.404 
1 3  541.387 I) 

14 549.117 I) 

1 5  548.087 
16 547.182 
17 544.226 
18  526.631 * 
'19 515.167 * 
20 490.127 
21  0.000 
22 0.000 

0.000 
0.000 0 :: <- -------- 

SUM 
M u  581.222 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.000 
0.992 
0'. 935 
0.935 
0.936 
0.943 
0.951 
0.944 
0.936 
0.936 
0.934 
0.952 
0.951 
0.954 
0.000 
0.000 
0.000 
0.000 

62.F 54.F 
62.F 54.F 
61.F. 54.F 
60.F 54.F 
61.F 55.F 
61.F 55.F 
64.F 58.F 
69.F 61.F 
73.F 62.F 
76.F 64.F 
78.F 64.F 
79.F 65.F 
80,F 66.F 
80.F 65.F 
81.F 66.F 
81.F 66.F 
81.F 67.F 
81.F 66.F 
78.F 64.F 
75.F 63.F 
72.F 61.F 
71.F 61.F 
71.F 61.F 
69.F 61.F 

0.000 ' 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-611.701 
-630.035 
-594.115 
-618.331 
-576.913 
-599.291 
-572.238 
-586.647 
-558.866 
-573.352 
-543.045 
-554.547 
-525.450 
-519.040 

0.000 
0.000 
0.000 

l . F  0.F 
l . F  0.F 
l . F  0.F 
2.F l . F  
2.F l . F  
2.F l . F  
3.F 2.F 
4.F 3.F 
4.F 3 .F  
5.F 4 .F  
6 . F .  '5.F 
8.F 7.F 

' 9 . F  9.F 
11 .F.  l l . F  
12.F 12.F 
1 4 , F  13.F 
15.F 14.F 
15.F 15.F 
17.F 16.F 
17.F 16.F 
18.F 18.F 
17.F 17.F 
17.F 17.F 
17.F 17.F 

-630.035 

SYSTEM-TYPE HP SQFPITON 
COOLING PEAK 24.92 (BTU/HR- SQFT) HEATING PEAK 
SUPPLY A I R  PEAK FLOW 0.91 (CFMISQFP) #IN-OAIPERSON 
OA FRAC AT CLG PEAK 0.000 OA FRAC AT HTG PEAK 

e ASTERISKS INDICATE HOURS LOADS NOT M!iT 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

429.145 
535.864 e 
581.222 * 
574.737 Q 

570.144 
556.404 
541.387 I) 

549.117 
548.087 
547.182 * 
544.226 
526.631 I) 

515.167 
490.127 

0.000 , 

0.000 
0.000 
0.000 

7509.439 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.000 
0.992 
0.935 
0.935 
0.936 
0.943 
0.951 
0.944 
0.936 
0.936 
0.934 
0.952 
0.951 
0.954 
0.000 ' 

0 .ooo 

0.000 
0.000 

481.5 
-27.02 (BTU/HR- SQW) 

0.00 (CFM ) 
0.000 

62.F 54.F 
62.F 54.F 
61.F 54.F 
60.F 54.F 
61.F 55.F , 
61.F 55.F 
64.F 58.F 
69.F 61.F 
73.F 62.F 
76.F 64.F 
78.F 64.F 
79.F 65.F 
80.F 66.F 
80.F 65.F 
81.F 66.F 
81.F 66.F 
81.F 67.F 
81.F 66.F 
78.F 64.F 
75.F 63.F 
72.F 61.F 
71.F 61.F 
71.F 61.F 

"69.F 61.F 

4*33 



DHW-HEATER 0.026 1 1 

4,34 



S I T E  E N E R G Y  

JAN 4.8 0.0 39.9 

FEB 4.2 0.0 35.0 

MAR 4.8 0.0 34.9 

APR 4.9 0.0 32.4 

HAY 5.2 0.0 33.6 

JUN 5.4 0.0 40.8 

JUL 6.0 0.0 50.7 

AUG 6.1 0.0 46.8 

. SEP 5.7 0.0 33.7 

OCT 5.6 0.0 29.8 

NOV 5.1 0.0 32.4 

D E  4.4 0.0 37.2 

- 

5 

RCVRED 
ENERGY 
(WBTU) - - - - - - - 
. 0:o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

------- ------- 
0.0 

6 7 

WASTED FUEL 
RCVRABL INPVT 

ENERGY COOLING 
(MBTU) (MBTU) ------- 

0.0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

_--__-- 
0.0 

0.0 

0.0 

0 .0  

0.0 

0.0  

. o . o  

0.0 

0.0 

0.0 

0.0 

0.0 

8 9 

ELK FUEL 
INPUT INPVT 

COOLING HMTING 
(H) -___- -_  

0.1 

, 0;2 

' 1.6 

6.2 

9.4 

16.9 

25.3 

21.7 

10.8 

5.0 

2.1 

0 . 1  

- -- --- - ------- 
99.3 

(MBTU) ------- 
151.4 

124.1 

84.7 

39.5 

25.0 

9:O 

8.7 

8:9 

19.7 

37.2 

73.3 

121.1 

------ ------E 

702.7 

10 11 

ELK FUEL 
INPW INPUT 

HEATING ELECT 
(WWH) WTU)  ------- ------- 

15.6 0.0 

13.1 0.0 

9.4 0.0 

3.1 0.0 

1.2 0.0 

0.5 0.0 

0.4 0.0 

0.4 0.0 

0.7 0.0, 

2.3 0.0 

7 .9  0.0 

13.6 0.0 

151.5 

124.1 

84.7 

39.5 

25.0 

9.0 

8.7 

8,.9 

19.7 

37.2 

73.3 

121.1 

* 
* SOURCE 
* 

13  * 1 4  

TOTAL * TOTAL 
SITE 0 SOURCE 

ENERGY * ENERGY 
[MBTU) (MBTU) 

* 

___--__ * ------- 
* 

287.5 * .. 559.7 

243.8 483.0 

203.9 * 442.5 

150.1 * 371.3 

139.5 * 368.6 

148.1 * 426.4 

181.8 528.0 

168.5 * 487.6 

134.7 * 364.6 

138.9 342.5 

184.0 * 405.4 

248.0 502.0 

* 

* 
0 

0 

* 
* 

* 

t 

* 

* 

0 

* 
------- t ------- ------- _____-_ 
2228.8 * 5281.6 

4.35 



MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE D O E - 2 . 1 E - 0 0 1  Wed Nov 10 1 5 : 1 7 : 4 8  1 9 9 3 P D L  RUN 1 

HEATING LOADS ________________-___- - - - -  
DHW-HEATER 

LOAD S A T I S F I E D  
TOTAL LOAD ON PLANT 

ELECTRICITY 

LoaD S A T I S F I E D  
TOTAL LOAD ON PLANT 

UETU SUPPLIED 

4.36 



, 

MEDICAL OFFICE BUILDING, CHICAGO WATER LOOP HEAT PUMP WITH STORAGE DOE-2.1E-001 Wed Nov 10 15:17:48 1993PDL RUN 1 

TYPE OF LOAD 

HEATING WADS ' 
ELECTRICAL LOADS 

S W R Y  OF MADS MET 

TOTAL LOAD 
LOAD SATISFIED 
(UBTU) W T U )  _ _ _ _ _ _ _ _ _ _  _--------- 

62.7 62.7 
1526.1 1526.1 

TOTAL PEAK 
OVERLOAD OVERLOAD 
(#mu) . (#mu) ________--  ---------- 

0.000 0.000 
0.000 0.000 

HOURS 
OW' W A D E D  

. o  
0 -  

. .  

4.37 



ENERGY TYPE: 
UNITS: MBTU 

CATEGORY OF USE --------------- 
AREA LIGHTS 

YISC QUI€" 

SPACE HEAT 

SPACE COOL 

HEAT REJECT 

PUMPS h MISC 

VEWT FANS 

DOMHOT WATER 

TOTAL 

ELECTRICITY 

481.9 

294.2 

214.3 

319.8 

19.2 

69.0 

109.9 

18 .0  ---------- 
1526.1 

NATURAL-GAS 

0.0 

0.0 

610.6 

0.0 

0.0 

0.0 

0.0 

92 .1  ------_--- 
702.7 

.TOTAL SITE ENERGY 2228.85 MBTU 82.8 KBTU/SQW-YR GROSS-ARE4 82.8 KBTUISQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 5281.61 MBTU 196.2 #BTU/SQFT-YR GROSS-AREA 196.2 #BTU/SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTEM ZONE OWSIDE OF THROTTLING RANGE = 16.2 
PERCENT OF HOURS ANY PLANT IDAD NOT SATISFIED I 0.0 

NOTE: ENERGY I S  APPORTIONED HOURLY TO ALL END-USE CATEGORIES. 

4,38 



GAs-COn NATURAL-GAS 1 2 3 4 5  

HETERED TOTAL VIRTUAL 
ENERGY CHARGE .RATE RATE USED 

UNITSlYR ( S )  ($/UNIT) ALL YEAR? _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____----__ ----____-- ______--- 
I 

34256. 0.0766 YES 447159. #wH 

7027. THERM 6324. 0.9000 YES 

ENERGY COSTlCROSS BLDG AREA: 1.51 
ENERGY COSINFP BLDG AREA: 1.51 



UTILITY-RATE: ELEC-COST RESOURCE: 'EL!XTRICITY DEMAND-WINDOW: HOUR 

POWER-FACTOR: 0.80 EXCESS-WAR-FRAC: 0.30 
METERS: 1 2 3 4 5  BILLING-DAY: 31 

RATE-QUALIFICATIONS __________-__---__-_------------ 
MIN-ENERGY: 0.0 
HAX-ENERGY: 0.0 
MIN-DFMAND: 0.0 
HAX-DBNiD: 0.0 

QUALIFY-RATE: ALL-MONTHS 

EONTH ----- 
JAN 

FEB 

PJAR 

APR 

HAY 

JUN 

JUL 

BUG 

SEP 

OCT 

Paov 

DEC 

TOTAL 

METERED 
ENERGY 

#wH _-_-__-- 
39867 

35049 

34936 

32403 

33557 

40764 

50712 

46752 

33675 

29815 

32428 

37201 _-_-__-- -------- 
447159 

NO 

BILLING 
ENERGY 

#wH ---__-__ 
39867 

35049 

34936 

32403 

33557 

40764 

50712 

46752 

33675 

29815 

32428 

37201 -------- - -- ----- 
447159 

METERED 
D W D  

#w __---_-- 
174.8 

157.3 

130.5 

118.1 

150.2 

165.3 

176.8 

172.7 

151.6 

100.2 

140.9 

151.7 -------- -------- 
176.8 

BILLING 
DEMAND 

#w ----- --- 
174.8 

157.3 

130.5 

118.1 

150.2 

165.3 

176.8 

172.7 

151.6 

100.2 

140.9 

151.7 

ENERGY 
CHARGE 

( S )  ------- 
1432 

1279 

1274 

1183 

1350 

1656 

2055 

1902 

1361 

1197 

1182 

1357 ------- ------- 
17248 

1387 

1348 

1287 

1259 

1458 

1569 

1645 

1619 

1461 

1329 

. 1311 

1335 ------- - ---- - - 
17007 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
==s==i= 

,J 

0 

4 4.0 

3413. BTU/#wH 
RATE-LIMITATION: 0.0000 
EXCESS-WAR-CHG: 0.0000 

IIN-ION-RATCHETS ---------------- 

MINIHUM 
CHARGE 

( S )  ------- 
186 

186 

186 

186 

186 

186 

186 

186 

186 

186 

186 

186 

------- 
0.0712 

0.0749 

0.0733 

0.0754 

0.0837 

0.0791 

0.0730 

0.0753 

0.0838 

0.0847 

0.0769 

0.0724 ------- ------- 
0.0766 

2839 

2626 

2562 

2443 

2808 

3224 

3700 

3521 

2823 

2526 0 



1 1  

MEDICAL O F F I C E  BUILDING,  CHICAGO WATER LOOP HEAT PUMP WITH STORAGE W E - 2 . 1 E - 0 0 1  W e d  NOV 1 0  15:,17:48 1993EDL RUN 1 
SAMP3.INP RUN 1 

REPORT- ES-F BLOCK-CHARGE AND RATCHET S W Y  FOR: mEC-COsP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UTILITY-RATE: ELEC-COST 

ENERGY-UNITS: KWH 
D W D - U N I T S :  #w 

DENAND-WINDOW: HOUR 

RESOURCE: ELECTRICITY 

BLOCK-CHARGES JAN F E B  WiR APR MAY JWN JUL AUG S E P  OCT NOV DEC YEAR ......................... _-_--_- __-_-_- ------- ------- ___-_-_ ----___ _-_---- ___-_-_ -_-____ -_----_ _ _ _ _ _ _ _  _--_--- ------- 
SUM- P- DEI4 USE: TIME-OF-USE 

METERED DEMAND: 0.0 0.0 0.0 0.0 150.2 163.2 169.9 167.6 142.5 95.7 0.0 0.0 
B I L L I N G  DEMAND: 0.0 0.0 0.0 0.0 152.9 163.2 169.9 167.6 152.9 152.9 0.0 0.0 
D W D  CHGS ($1  : 0 0 0 0 1070 1142 1189 1173 1070 1070 0 0 6715 

WIN-P-DEM USE: TIME-OF-USE 
METERED DEMAND: 152.9 130.5 107.7 118.1 0.0 0.0 0.0 0.0 0.0 0.0 119.9 129.3 
B I L L I N G  DEMAND: 152.9 152.9 152.9 152.9 0.0 0.0 0.0 0.0 0.0 0.0 152.9 152.9 

'3- _ '  

4-0 41 

I .  



JAN 

FEB 

'rn 

APR 

HAY 

JUN 

JUL 

AM: 

1515  1515 

1241 1241 

847 847 

395 395 

250 250 

90 90 

a7 a7 

89 89 

14.8 14.8 

14.2 14.2 

14.0 14.0 

3 .9  3 .9  

2.2 2.2 

1.1 1.1 

0.4  0 .4  

0 . 4  0 . 4  

1363 

1117 

762 

355 

225 

81 

79 

80 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0~ 0 

0 0 

0 0 

0.9000 

0.9000 

0.9000 

0.9000 

0.9000 

0.9000 

0.9000 

0.9000 

TOTAL 
CHARGE 

($1  

1363 

1117 

762 

355 

225 

81 

79 

80 

4.42  



0 
0 

L D L  P R O C E S S O R  I N P U T  . D A T A  

Wed Nw 1 0  15:17:%8 1993LDL RUN 2 

* %99 * TITLE LINE-1 OFFICE BUILDIE 6 FLWER SHOP, CHICAGO* 
* 500 * -LINE-2 VAV SYSTB I N  OFFICE & SZRH I N  SHOP * 
Q 501 * . LINE-3 DIRECT FIRED ABSORPTION W/ HWG 
* 502 LINE-4 SMP3.INP RUN 2 * .. 
Q 503 
* 504 * 
* 505 * 
Q 506 * 
* 507." - 
* 508 * 

Q 510 Q 

* 511 * 
* 512 * 
* 513 * 
Q 514 S 
Q 515 * S 
Q 516 
Q 517 * S STRWTURE 
* 518 * S 
* 519 Q s 
Q 520 * 
* 521 * S WALLS 
(I 522 $ 
* 523 * S 
Q 524 .a S 

. Q 525 * S 
* 526 

* 528 S 
* 529 
I) 530 * S OFFICE ROOF 
.a 531 S 

532 $ 
Q 533 * 
* 534 * $ FLOORS 
Q 535 * 
Q 536 * $ WINWWS 
Q 537 Q s 
Q 538 * s 
Q 539 Q s 
e 540 * S 

541 * S 
Q 542 $ 
Q 543 * s 
Q 544 * $ 
* 545 * s 
* 546 $ 
Q 547 Q s 
* 548 * s 
* 549 * 
* 550 * $ INTERIORS 
* 551 * s 
* 552 $ 
Q 553 * s 
* 554 Q s 
* 555 * 

. 509 

527 S ATRIUM ROOF 

ABORT ERRORS .. 
DIAGKOSTIC WARNINGS .. 
RUN-PERIOD JAN 1 1988 THRU DEC 31  1988 .. 
BUILDING-WTION UTITUDQ4L2 LONGITUDE88 

TIME-ZONE=6 ALTITUDEr610 

LOADS-REPORT SW&IARY=(LS-D)  .. 
$ BUILDING DESCRIPTION 

THE MEDIC& OFFICE BUXLDIND REWE WAS BEEN RmODELED WITH 
DIFFEREM' USAGES TO DEWONSTRaTE NU! FEATURES OF DOE2.1D. 

REINFORCED CONCRETE CONSTRUCTION WITH B I N  CONCRETE FLOORS AND ROOF 
1OlT F K Q R  TO FLOOR HEIGHT, TWO STORIES HIGH. 
ARE NOT DEFINED. 

U S I E  CODE WORDS FRffl THE DOE-2 LIBRARY (REFERENCE W A L  PART 2) 

RETURN A I R  PLENUMS 

RND STARTING WITH THE OWSIDE SURFACE AHD XOVIffi INWARD: 
21N PRECaST CONCRJZTE PANEL (CC03): 2IN POLYSTRENE INSULATION 

3/4IN FINISH PLASTER. 
R-8 (IN35);  31N AIRSPACE (AL21): 5/8IN GYPSW BOARD (GP04); 

BUILT-UP ROOFING (BRO1):  31N ROOF INSULATION R-8 (IK16):  
61N CONCRETE (CCO4): INSIDE F I U  RESISTANCE .76 

BUILT-UP RCOFIRQ (BRO1): 31N ROOF INSULATION R-8 (Iw16):  
2 FT A I R  SPACE (&33): 3/4IN LAY-IN ACCOUSTIC TILE (ACO31: 
INSIDE-FIW-RESIST'BE .76. 

FIRST FL I S  SIAB-OM-GRADE EFFECTIVE U-VALUE OF ENTIRE AREA .OS. 

OFFICE ARFA 4FT HIGH IWD FULL WIDTH OF EaCH W U ,  EXCEPT SOUTH 
WALL WHERE THERE ARE NO W1-S. C U S S  IS DOUBLE PANE TINTED 
WITH A SOUR TRANSMITTWE OF .53. W1-S HAVE INSIDE DRAPES 
THAT HAVE A PROBABILITY OF.? OF BEIRX PULLED WHEN TRlWSMITTED 
D I R E "  RADIATION IS GREBTER THAN 40 BTUH. 
ED WITH A PROBABILITY OF - 2  WHENEVER SOUR DROPS BELOW 40BTUH. 
ATRIUM CLASS I S  THE SAME AS OFFICE GLASS MCEPT THAT IT DOES NOT 
HAVE DRAPES. THERE ARE Tt?O WIN SECZ'IONS OF CUSS 29' WIDE BY 
30'  H I G H  WITH OVERHANGS AND SIDE FINS. NOTICE THAT THE SKETCH 
OF THE BUILDING INDICATES A URGE OVERHANG WHICH WOULD BE VERY 
DIFFICULT TO BUILD. THIS WAS THE WAY I t  WAS SWULATED AS THIS 
m H O D  IS  EQUIVALEW TO HULTIPU SURFACES THAT PROVIDE THE SAME 
SHADING CEO#ETRY. 

DRAPES ARE THEN RMPEN- 

CEILINGS ARE SIHUIATED AS PAR" OF THE RCGF STRUCTURE ON THE TOP 
F L W R .  
OFFICE SPACES, BW WALLS B m E N  INTERIOR AND MTERIOR OFFICES 
ARE NOT DEFINED. W a u S  BETWEEN THE EQUIPHEW ROCX AND OFFICES 

PARTITIONS SIHUUTE A CUSS W W  BETWEEN ATRIW AND 

WVE A U-VALUE OF -28. 

I 

0 
5.1 



556 * S SPACE LOADS LIGHTING IS RECESSED FLUORSCENT NON VENTED AT 1 . 5  WATTS/SOFT IN 

1 
1 
1 
1 
1 
1 
1 
.I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

551 * S 
Q 558 Q $ 
559 0 s 

O 560 S 
561 I) $ 
562 $ 
563 (I $ 

O 564 
565 
566 
567 ROOF-0 

I) 568 ROOR-A 
569 OFF-ROF 
570 ATR-ROF 
511 W W - 1  

573 Q Bw1 
574 BW2 

0 572 Q mi 

Q 575 Q mz , 

Q 576 m 3  
577 
578 Q 

0 579 Q 

Q 580 Q erl 
581 m 2  
582 

Q 583 Q 

Q 584 Q 

Q 585 Q 

586 
587 

Q 588 Q 

Q 589 0 

Q 590 Q 

THE OFFICES AND 2.2 WATT/SQFC IN THE FLOWER SHOPIATRIM. 
PEOPLE IN OFFICES IS INPWT AT 150SQPTIPERSON. 
PEOPLE IN ATRIM ARE 6. 
INFILTRATION IS SET AT .2 AIRCWESIHR WHEN F M S  ARE OFF AND AT 
.1 A I R C W E  WHEN FANS ARE ON. 
EQUIPMENT IN OFFICES IS SET AT 1 WA'lTS/SQPT AND 1.5 WISQFT IN 
THE FLOWER SHOP/ATRIW. 

' S CONSTRKTIOWS 

=LaYERS 
=LAYERS 
=CONSTRUCTION 
=CONSTRUCTION 
=LAYERS 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 

MAT~(BRO1.IN76.CC03.AL33.AC03) I-F-Rz.76 .. 
MAT=(BRO1,IN76,CC04) I-F-R .76 .. I 

MYERS ROOF-0 .. 
LAYERS ROOF-A .. 
MAT- (CC33, IN35, U 1 ,  GP04, CP04) 

k.05 .. 
U=.OOOl .: 
U.1.05 $ ATRIUM GLASS PARTITIONS S .. 
U=.28 $ INTERIOR PARTITIONS S .. 

. . 
LAYERS=WBLL-l* .. 

S maSS DESCRIPTION 

=GLASS-TYPE GLASS-TYPE-CODE 5 PANES 2 .. 
=GLASS-TYPE G-T-C 5 PANES 2 .: I 

$ This command calls the file containing schedules 
S for offices that is on the sample run input 
$ taps. It WST reside in a directory on your 
S computer system so that this demonstration 
$ of a GENERALIZED LIBRARY can function. For users 
S with a large computer system the file name should 
$ include the full path name. or as an alternative 
S use the ODfileprefix command. 

# 591 # ##include /u3/doe2/2ld/dev/SB#PLES/officsch.inc 
Q 1 Q  

2 (I S This is a demonstration of how to use the GENERAL LIBRARY FEATURE. 
3 S We have created a file of the OFFICE LOADS SCHEDULES from the MEDICAL BLDG 
4 S BDL file and named it 0FFICSCH.INP We then called these same schedules 
5 $ using the term - ##include officsch.inp - in these two input files. 

* 6 9  
Q 7 0  S OFFICE SCHEDULES 
Q 8 Q  
0 9 Q O C l  =DAY-SCHEDULE (1.9) (0) (10.12) (1) (13.14) (.8..4) 
0 '10 Q (15.18) (.7) (19,211 (.4) (22.24) ( .2) .  .. 

11 (I OC2 =DAY-SCHEDULE (1,24) ( .2 )  .. 
12  .OCCUPANCY =WEE#-SCHEDULE (MON.TUE) OC1 (WED) OC2 

O 13 (THU,SAT) OC1 (SUN,HOL) OC2 .. 
O 14 OCCUP =SCHEDULE THRU DEC 31 OCCUPBWCY .. 
Q 15 Q 

16 L1 =DAY- SCHEDULE (1,6) ( . 2 )  (7,121 (.9) (13.14) ( . 8 , . 4 )  
Q 17 Q (15.18) ( . 7 )  (19.21) (.4) (22.24) (.2) .. 
(I 1 8 Q U  =DAY-SCHEDULE (1.24) ( . 2 )  .. 
Q 20 Q (THU,SAT) L1 (SUM,HOL) L2 .. 19 LIGHTS =WEE#-SCHEDULE (#ON.TUE) L1 (WED) L2 

21 LT1 =SCHEDULE THRU DEC 31 LIGHTS .. 
Q 22 Q 

O 24 ES2 =DAY-SCHEDULE (1.9) (0) (10,241 (.4) .. 23 ES1 =DAY-SCHEDULE (1,9) (0) (10.21) ( . 9 )  (22,241 

25 EBUIPMENT =WEE#-SCHEDULE (#ON,TUE) ES1 (WED) ESZ 
26 (THU,SAT) ES1 (SUN,HOL) ESZ 
27 EQ1 =SCHEDULE THRU DEC 31 EQUIPNENT .. 

Q 28 Q 

Q 29 Q I1 =DAY-SCHEDULE (1,9) (1) (10.21) (.5) (22.24) 

. 4 )  .. 

.. 

1) .. 



1 Q 30 Q INFILTBAT =WEEK-SCHEDULE (ALL) I1 .. 
1 Q 31 INFl =SCHEDULE THRU DEC 31 INFILTRAT .. 
1 Q 3 2 Q  
f i l e  : INPUT2.TIP 

592 
0 593 * 
Q 594 
0 595 Q oC4 = D-SCH (1,7) (0) (8.11) (.1,.2,.5,.S) (12.15) 
Q 596 I) (16.21) (.8,.7,.5..5..3,.3) (22.24) (01 .. 
Q 597 Q OC5 = D-SCH (1.7) (0)  (8.11) (.1,.2,.5,.6) (12.17) ( .8)  
Q 598 (18.22) (.6. -2. .2, -2, -1) (23.21) (01 * - 
Q 599 OC6 = D-SCH (1,241 ( 0 )  .. 
Q 600 OCCUP2 = SCH THRU D E  31 (WD) GC4 (SAT) OCS (SUN.HOL) OC6 .. 

$ FLtfijER SHOP SCHEDULE S 

601 
Q 602 LA = D-SCH (1.7) ( 0 )  (8.9) (.2,.5) (10.18) ( - 9 )  

Q 604 * LS I D-SCH (1.7) (0) (8,lO) (.1,.3,.6) (11.18) (-9) 
Q 603 (19.24) (.6..6,.5,.2,0.0) .. 
* 605 Q 119.241 (.5..3..3..1.0.0) .. - _ _  
Q 606 L6 ='D-SCH il,24)'(0) .. 
Q 607 LIGHTS2 = SCH THRU DEC 31 (WD) L4 (SAT) LS (SUNaHOL) L6 * .  
Q 608 
* 609 IF4 I D-SCW (1.6) (1) (7,21) (0) (22.24) (1) .. 
610 IF5 = D-SCH (1.6) (1) (7.221 ( 0 )  (23.24) (1) e .  

611 IF6 = D-SCH (1.24) (1) .. I .  

Q 612 INFIL I SCH THRU DEC 31 (WD) IF4 (SAT) IF5 (SUN,HOL) IF6 .. 
613 
614 Eg2 = SCH THRU DEC 31 (ALL) (1.24) (1) .. S REFRIGERATOR ONPRESSOR HEAT 
615 $ REJECTED TO SPACE 
616 (I 

617 ' SHADE-PNLT SCHEDULE THRU DEC 31 (ALL) (1.24) (.6) .. 
Q 618 COND-PNLT =SCHEDULE - ' ' THRU DEC 31 (ALL) (1.24) ( . 9 0 )  .. 
Q 619 * CLOSE-SHADE =SCHEDULE . THRU DEC 31 (ALL) (1.24) (40) .. 
Q 620 REOPEN-PRO6 =SCHEDULE THRU DEC 31 (ALL) (1.24) (.2) a. 

621 
* 622 .a 
623 * 
624 
625tQ 
626 
627 * 
628 
629 I) 

630 
631 

* 632 
Q 633 
634 

Q 635 Q OFFICE 
636 * 
637 
638 (I 

639 
640 

I) 641 
642 

* 643 * ATRIUM 
644 
645 

* 646 
647 

Q 648 
649 
650 
651 f 
652. ' 

S S f i  DEFAULTS 

SEI'-DEFAULT FOR EXTERIOR-WALL HEIGKk10 AZIWVTH=180 

SET-DEFAULT FOR WINDOW HEIGHk4 Yz4 GLASS-TYPECT1 
CONSTRUCT IONzWLl . . 

W-SOLAR-SCH=CLOSE-SHADE SUN-CTRL-PRO6 -7 
WIN-SHADE-TYPE=KOVABLE-IVl'ERIOR 
SHADING-SCHEDULEoSHADE-PNLT 
CONDUCT- SCHEDULECOND-#ULT 
OPEN-SHADE-SCH.REOPEN-PRO6 .. . 

S SPACE DESCRIPTION 

=SPACE-CONDITIONS 

SPACE-CONDXTTIONS 

TPIPERATURE: (741)* Ft00R-#EICHT=70 
QUIPXENT-W/SQlT=l EQUIP-SCHEDULE=Pl 
LIGHTING-WISQFTz1.5 LIGHTING-SCHEDULELTl 
INF-t4ETHODtAIR-CHE AIR-CHANCES/HR=- 2 
LIGHTING-TYPESUS-FLOOR 
PEOPLE-HG-LAT=200 PDDPLE-HG-SmS=250 
PEOPLE-SCHEDWLEOCCUP 

TEPIPERATUREt(74) FLW)R-WEICm=100 
LIGHTING-SCHEDULE=LICHTS2 
LIGHTING-TYPGINCAND 
LIGHTING-W/SQFT=2.2 
EQUI P-SCHEDULE-EQ2 

NWBER-OF-PEOPLb6 
PEOPLE-HEAT -GAIN= 55 0 
PEOPLE-SCHEDULE = OCCUP2 
INF-SCH&DULE=IWIL AIR-CNANCES/WR=.2 

~UIPXEWT-W/SQFT=l .5 
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O 653 
O-654 O 

0 655 BZ1 
0 656 

657 O 

658 (I 

0 659 El  
0 660 W 1  
O 661 

662 O ElS 
663 

0 664 
665 

0 666 BZ2 
667 
668 O 

O 669 (I E2 
670 O W2 

O 671 - 
0 672 (I 

673 

0 675 
0 676 O E3 
Q 677 * W3 
0 678 
0 679 E3S 
I) 680 O 

681 I) 

O 682 
683 1 2 1  
684 I) 

685 R 1  
686 O 

687 O 

0 688 Q 

689 
I) 690 O 

691 
O 692 O 

(I 693 O TZ2 
O 694 
O 695 - (I 696 

0 678 0 B Z ~  

697 O 

698 (I 

699 O '  

701 
702 O 

703 (I 

O 704 
705 
706 O I 2 1  
707 * 
708 

O 700 TZ3 

O 709 I N 1  
Q 710 IN2 

711 IN3 
I) 712 O 

(I 713 
714 

0 715 
0 716 O 

717 122 

=SPACE 

=EXTERIOR-WW 
= W I W  

=EXTERIOR-WALL 

UNDERGROUND-FLOOR 

=SPACE 

=EXTERIOR-WALL 
= w 1 m  

UNDERGROUND-FLOOR 

'=SPACE 

= E X T E R I O R - W W  
=w1m 

=EXTERIOR-WALL 

UNDERGROUND- FLOOR 

=SPACE 

=ROOF 

EXTERIOR-WW 
WINDOW 

EXTERIOR-WALL 

=SPACE 

ROOF 

EXTERIOR-WALL 
WINDOW 

=SPACE 
ROOF 
E X T E R I O R - W W  
W I N W W  
E X T E R I O R - W W  

=SPACE 

=IEPTERIOR-WALL 
=INTERIOR-WALL 
=INTERIOR-WALL 

ROOF 
ROF 
EXTERIOR-WALL 
UNDERGROUND-FLOOR 

SPACE 

INF-H"HOD=AIR-CHE . . 
S-CzOFFICE WER-OF-PD)PLE=IO 
AREA.3230 VOLWC-29070 A k 9 0  Y-200 .. 
WIDTHm2OO .. 
WIDTH-ZOO .. 
W.17 Azo90 X-200 .. 
AREB=3230 CONS=BWl .. 
S-C=OFFICE AREA-1660 WOLMhl4940 
~ E R - O F - P W P L E = l O  AZr180 XrlOO Yr2OO .. 
WIIYi 'HrlOO .. 
WIDTH=100 .. 
AREA.1660 CONS=BWl .. 
LIKE BZ1 82.-90 X-100 Y=O e .  

LIKE El .. 
LIKE w1 .. 
Wr17 8 2 ~ 2 7 0  Y.17 .. 
AREk3230 CONSsBW1 .. 
LIKE B21 2-10 .. 
H=17 W-200 AZ:180 TILTsO 2-10 
CONS:OFF-ROF . . 
LIKE E l  .. 
LIKE w1 .. 
LIKE E1S .. 
LIKEtB22 2-10 . 
LIKE R 1  H=20 W-83 .. 
LIKE E2 .. 
LIKE w2 .. 
LIKE B23 Zr10 .. 
LIKE R 1  H.17 W=180 .. 
LIKE E3 .. 
LIKE w3 .. 
LIKE E3S .. , 

S-C=OFFICE AREA-3540 WOL~E=70800 
NUPIBER-OF-PEOPLE=40 AZz90 X=17 Y-180 .. 
AREBs1200 m T - T O  AT21 CONSdL2 .. 
AREAr1200 NMT-TO AT22 CONS.WL2 .. 
AREA=800 NMT-TO EQUIP-RI3 CONSs.WL3 .. 
L I E  R1 H=18 Wml8O 2.20 .. 
LIKE R 1  H=15 W=20 Y.18 2 ~ 2 0  .. 
H.20 W.18 AZ-90 X=180 .. 
AREA-3540 CONSrBW1 .. 
LIKE 121 AZ=-90 Xr83 Y-0 .. 
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0 718 * 
O 719 .O 

0 720 
0 721 
0 722 

723 
O 724 
0 725 
0 726 
0 727 AT21 
0 728 
O 729 O 

0 730 ATROOF-1 
0 731 
0 732 O 

0 733 E4 
0 734 O E5 
0 735 * F1 - 
0 736 FRAI4E-A 
0 737 0 WINDOW-A 
0 730 
0 739 0 

0 740 
0 741 
0 742 . 
0 743 0 

0 744 

0 

I W P E R I O R - W W  LIKE I N 1  NMT-TO AT21 e .  

IWTERIOR-WALL LIKE IN2 NMT-TO AT22 .. 
IWPERIOR-WW LIKE IN3 .. 
EXTERIOR-WALL H120 W.18 8 2 ~ 2 7 0  Ye18 .. 
ROOF LIKE R 1  H.18 W.180 Z=20 -. 
ROOF LIKE R 1  HmlS W-20 Xr160 Ys18 2120 e. 

UNDERGROUND-FIBOR AREAs3540 CONSZ'BWl -. 
=SPACE 

=ROOF 

=EXTERIOR-WAX& 
=EXTERIOR-WALL 

=EXTERIOR-WALL 
= w 1 m  

~NDERGROUND-FIBOR 

EXTERIOR-WW 
W I W  

S-C=ATRIU# AREArl8OO VOLUt4E16200 
X=35 Y 4 0  .. 
HEICHT=66.6 WIDTH=3O 
AZI&WTH=O TILTs26 X=30 Y=60 2120 
COIUS=ATR-ROF .. 
Hzl4.5 Wt60 A2=270 Y=60 2120 .. 
LIKE E4 AZ=90 X=30 Y=O .. 
AREA=1800 CONS=BW2 .. 
HEIGHT=29 WIDTH=30 2t20 a .  

Ht28.9 Wt29.9 X1.05 Y=.O5 CLASS-TYPEkCT2 
OVERHANC-A=6 OH-BtO OH-D--48.5 OW-W=42 
OVERHANG-MCLE=116 LEFT-FIN-As0 L-F-BzO 
L-F-H=30 L - F - b 3  R1CWX'-FIN-As0 R-F-B=O 
FI-F-H=30 R-F-D.3 -. 
LIKE F W E - A  HEICWT=l0.7 W=30 2 ~ 9 . 3  a .  

LIKE W I W - A  H=10.6 W.29.9 L-F-H.10.7 
R-F-H.10.7 

LIKE AT21 Y=100 .. 0 745 0 

0 746 AT22 =SPACE 
0 747 
0 748 ATROOF-2 =ROOF LIKE ATROOF-1 e. 

0 749 0 E X T E R I O R - W W  
0 750 EXTERIOR-WW LIKE E5 .. . 
(I 751 UNDERGROUND-FLOOR LIKE F1 .. 
0 752 F W - B  =EXTERIOR-WW LIKE F W E - A  .. 
0 753 0 W1NEOW-B =w1m LIKE W I W - A  .. 

LIKE E4 .. 

ZONE-TYPE=UNCONDITIONED 
0 754 
0 755 0 EQUIP-Rw =SPACE 
0 756 ARW=1200 VOLWEk17580 X135 

0 750 EXTERIOR-WALL HEICHT=IO WIDTHs30 a .  

757 Q 

0 759 O 

0 760 O 

761 
ROOF Hs41.2 W=30 CONS=OFF-ROF. 

TILTS15 2-9.3 X-30 Y=40 A Z m H s O  .. 
' 0 762 O 

763 I W P E R I O R - W W  AREA=279 CONS-WL3 NEXT-TO AT21 .. 
764 UNDERGROUND-FLOOR AREAs1200 CONS:BM 

O 765 (I 

0 766 
767 END .. 
768 0 COMPUTE LOADS .. 

0 769 0 INPW SYSTBlS .. 
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Wed N w  1 0  15:17:48 1993SDL R U N '  2 

Q 770 0 SYSTPIS-REPORT 
Q 771 SUBR-FUNCTIONS 
Q 772 
Q 773 Q 

0 774 0 

0 775 O $ DESIGN TWPS 
Q 776 S 
Q 171 S SYSTDl  TYPE 

778 
Q 779 S 

780 S 
781 S 
782 S 

Q 783 Q s 
Q 784 0 s 
Q 785 0 $ 
0 786 
Q 787 Q s 
Q 788 Q s 
Q 789 Q 

Q 190  Q 

791 (I 

192 DAYS 
1 9 3  

Q 794 Q aHu-SCHED 
Q 795 0 

796 
Q 797 0 

798 THEATl 
Q 799 Q 

Q 800 Q 

0 801  Q 

0 802 0 

803 TCOOLl 
804 
805 
806 MIN-OA 

0 807 
808 I) HEAT-OFF-SUM 

Q 809 Q 

Q 810 Q 

Q 811 
Q 812 Q 

813 
Q 814 ENV-ATR 

815 
(I 816 ENV-OFF 
Q 817 Q 

818 OAT21 
Q 819 AT22 
Q 820 Q QUIP-Rkl 

821 821  
822 BZ2 

Q 823 BZ3 
824 TZ1 
825 TZ2 

Q 826 TZ3 

S W R Y  (SS-D,SS-A,SS-J) . . 
DKTP1P-3=Qdkt~pFQ . . 

S HWAC SYSTEMS DESCRIPTION 

ATRIUM COOLING 76F-SIMlER. 72F-WIWTER HEATIKC SETBACK 65F 
OFFICE COOLING 76F HEATING 72F 
THE OFFICE I S  SERVED BY A WAVS SYSTW. 

THE ATRIUMIFLOWER SHOP IS SERVED BY a REHEAT CONVERTED 
TO A CONSTM WOLDXE-VARIABLE TEYPERATURE SYSTW. THE FUNCTION 
FEaTURE IS USED TO SIHUUTE THE CONTROL OF THIS UNIT BY USING A 
RETURN A I R  STAT RATHER THAN HOLDIW THE SUPPLY TDlPERATURE 
CONSTANT. THIS IS A VERY C O ~ O N  KODELIW REQUIRWEKT AS ElANy 
M E A T  SYSTWS HAD BOILERS TURNED OFF I N  THE S W E R  AND OVER- 
COOLED WITHOZST SOXE WAY TO HODULBTE THE SUPPLY A I R  TDlPERATURE. 

BOTH SYSTBlS HAVE DRY BULB ECOKGIIZERS WITH A 68F LIMIT ON THE 
VAV SYSTW AND ON THE RMEAT SYSTDI. 

$ A I R  HANDLING UNIT SCHEDULES 

WEEK-SCHEDULE (MON,SAT) (1 .7)  ( 0 )  ( 8 , 9 )  (-999) (10.21)  (1) (22.24)  (0) 
(SUN.HOL) (1,241 (0) .. 

= SCHEDULE THRU DEC 31 DAYS .. 
S HEATING THEMSTAT SCHEDULE 

= SCHEDULE THRU DEC 31 (HON,SAT) (1 .7)  ( 6 5 )  (8 .21 )  (72)  ( 2 2 . 2 4 )  ( 6 5 )  
(SUN.HOL) (1,241 (65)  .. 

$ COOLING THERMOSTAT SCHEDULE 

= SCHEDULE THRU DEC 31 (FlON.SAT) ( 1 , 7 )  (90)  (8 ,21)  (76)  (22,241 (90 )  
(SUN-HOL) (1.24)  (90 )  . . 

I SCHEDULE THRU D E  31 (W) (1 .9)  (0) (10.21) (-999) (22.24)  (0) .. 
= SCHEDULE THRU #BY 15 (W)  (1 .24)  (1) 

THRU OCT 15 (W)  (1,241 (0) 
THRU DEX 31 (W)  (1,241 (1 )  .. 

S ZONE DESCRIPTION 

= 'ZONE-COKTROL D-H-T 72  D-C-T 74 H-T-SCH THEATl C-T-SCH TCOOLl 

= ZONE-COKTROL D-H-T 74  D-C-T 74 H-T-SCH THEAT1 C-T-SCH TCOOLI 
T-TYPE PROPORTIOW .. 

= ZONE 
= ZONE 
= ZONE 
= ZONE 
= 'ZONE LIKE 
= ZONE LIKE 
= ZONE LIKE 
= ZONE LIKE 
= ZONE LIKE 

T-TYPE REVERSE-ACTION .. 
2-C ENW-ATR OUTSIDE-AIR-CW 665 .. 
LIKE AT21 .. 
ZONE-TYPE=~MCONDITIO~ED . . 

' 2-C EW-OFF OA-CFF1IPERrlS .. 
BZ1 .. 
821 .. 
BZ1 .. 
BZ1 .. 
621 .. 

0 
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0 827 I Z 1  = ZONE ,LIKE BZ1 .. 
028 O 122 E ZONE LIKE 821 .. 1 

829 
0 830 FS-SYS = SYSTW 
I) 831 

832 (I 

0 833 0 

0 834 0 

0 835 
0 836 

I 0 837 0 

0 838 O OFF-SYS = SYSTW 
0 839 0 

840 
841 

0 842 (I 
0 843 Q 

0 844 0 

0 045 0 

O 846 PLANT1 E PM-ASSICNHEHT 
0 847 , 

0 848 0 

0 849 0 

0 850 0 

0 851 D 1  = D-SCH (.1.7) ' ( 0 )  
0 852 O 

0 853 0 D2 = D-SCH (1.7)  (0) 
0 854 0 

0 855 O D3 = D-SCH (1 .9 )  (0) 
0 856 0 

0 857 0 mkIHW I SCH THRU DEC 

0 859 0 

858 0 END .. 

SYflWTYPGRHFS #RX-S-T=100 #IN-S-T=55 
SUPPLY-sPATIC=3 SUPPLY-EFF=.45 ECONO-LMIT-T 68 
FAN-SCHEDULEzAHU-SHED RMEAT-DmTA-T 50 
HEATING-SCHEDULErHE-OFF-SM 
NICW-CYCLE-ffRL=CYCLE-ON-FIRST 
u)NE-NApIEs= (AT21 ,ATZ2, EQUIP-W) 
~ I O M = ( o s f n O o , o s f n l o ~  .. 
SYSTD+TYPE=VAVS HAX-S-T.120 #IN-S-T.60 
SUPPLY-STATIC=5 SUPPLY-EFF=.SS ECONO-LBIT-T=68 
FAN-SCHEDULE=AHU-SCHED #IN-CF#-RATIOs.3 
FAN-CONTROLSPEED HEAT-SFT-T=100 
RETURN-AIR-PATH=DUCT OA-CONTROL=TWP 
NIGHT-CYCLE-ff RLdYCLE-ON-ANY 
#IN-AIR-SCHz#IN-OA RMFAT-DELTA-T=55 
ZONE-NA#ES~(BZ1,B22,BZ3.T21,TZ2,TZ3~1Zf~IZ~~ - .  

SYSTPI-NAMES = (FS-SYS,OFF-SYS) 
DIM-SIZE 0 
DIM-CALIHIN = 2.22 
DHW-SCH = M M  .. 

(8.21) (.1..2..3,.Q..55..6..6,.Q5,.4..45,.45..4..3,.3~ 
(22.24)  (0) .. 
(8.22) ( . 15 , . 2 ,  .25,.4. .5..55, .55; .45. .45,  .45. .45. -4 .  .35. 

(10.19) (.1..25..3,.35..35,.3,.3,.35,.3..2l . 
(20.24) ( 0 )  .. 

.25. .2) (23.24) ( 0 )  .. 

31 (WD) D 1  (SAT) D2 (SUN.HOL) 03 .. ' 

8sO 
861 
862 (I 
863 FUNCTION W E r d k t e m p F  .. 
864 ASSIGN I H R s I H R  IDAYIIDAY IHO=IKO INILZEINILZE .. 

O 865 O ASSIGN TR=TR S return air temp S 
0 866 0 TC=TC S suppy temp S 
0 867 0 TH=TH S h o t - d e k  temp S .. 
O 868 O ASSIGN TCTRiTABLE (70.70) (80.50)  .. 5 pWl f u n c t i o n  Of t C  VS tr $ 

869 ASSIGN TRLAST = F-SYS-VAR1 .. 
870 CALCULATE .. 

. O 871 (I I F  ( ( IDAY .EQ. 7 )  .AND. (M .EQ. 7 )  1 
872 1 PRINT 1, TWO, IDAY. IHR, TC, TH, TRLAST 

S THE F O U I N C  I S  THE FUNCTION INPUT TO COPROL THE SUPPLY AIR TBlPERATURE OF 
5 THE REHEAT UNIT WITH A FSTURN A I R  THERMOSTAT. 

873 1 FORMAT( ' dktmpF--  TWO, IDAY, IHRo',3f3.0, '  TC='f7.2,' T k ' f 7 . 2  
0 814 (I 1 ' TRLAST='f7.2 1 
0 875 0 I F (  TRLAST .EQ. 0 .  ) REI'URN 
0 876 0 TC = PWL( TCTR, TRUST 

877 I F  ( ( IDAY .EQ. 7 )  .AND. (IFXI .EQ. 7 )  1 
878 O ' 1 PRINT 2. TC 

O 879 2 FORMAT( ' new K = ' f 7 . 2  ) 
0 880 0 END 

--_______-__--__________________________--_-- S y #'B 0 L T A B L E ............................................. 
IDAY (CLQ88L) I H R  (GLOB&) It40 (GLOBAL) TC (GLOBAL) TCTR (TABLE) 
TH (GLQBAL) TRLAST (GLOBAL) 

507 



0 884 O 

0 885 0 

Q 886 0 

0 887 0 

0 888 Q 

Q 889 0 

0 891 O 

892 O 

0 893 0 

0 894 0 

0 895 0 

0 ago  

ASSIGN TR=TR $ return air tell@ $ 
TCrTC S SUppy temp $ 
TH=TH $ hot-deck tm $ .. 

CALCVLaTE .. 
I F (  INILZE .LT. 4 ) RETURN 
I F (  [ I D A Y  .WE. 7 )  .OR. ( M O  .NE. 7 )  RETURN 
PRIW 9 

PRIW 1, IN, IDAY, I H R .  TC. TH. TR 
9 FOWT(1X) 

1 FOR#AT( ’ sfnO -- IMO, IDAY, IHR=’,3f3.0,‘  TC=’.f7.2. 
1 ’ TH=’,f7.2,’ TR=’,f7.2 ) 

END 

0 

IDAY (GLOBAL) I H R  ’ (GLOBAL) MO (GLOBAL) INILZE (GLOBAL) Tc (GLOBAL) 
TH (GLOBAL) TR (GLOBAL) 

0 896 (I END-FUNCTION .. 
0 897 FUNCTION W k s f n l  LEVEL=BUILDIffi .. 
0 898 ASSIGN I H R i I H R  IDAY=IDAY IMO=IEEo INILZE=INILZE .. 
0 899 ASSIGN TR-TR S r e t u r n  air temp $ 
0 900 * TCtTC $ suppy tew S 
0 901 O TH=TH S hot-deck tm S .. 
0 902 ASSIGN TRLAST = F-SYS-VAR1 .. 
0 903 O CALCULATE .. 
0 904 0 C--- store TR f o r  use by ‘dktempF’ 
0 905 T W  = TR 

906. I F (  INILZE .LT. 4 ) RETURN 
907 I F  ( ( IDAY .NE. 7 )  .OR. (IN .WE. 7 )  ) RETURN 

Q 908 0 PRIWT 1 ,  I N ,  IDAY, I H R ,  TC, TH, TR 
0 909 0 1 FOFWT( ’ s f n l  -- IMO, IDAY, IHR=‘,3f3.0,’  TC=’.f7.2. 
0 910 0 1 ’ TH:’,f7.2,’ TR=’,f7.2 ) 
0 911 END 

............................................. S y M B  0 L T 8, B L E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . - - -  

. O 912 END-FUNCTION .. 
913 

3 914 COMPUTE SYSTWS .. 
Q 915 O INPW PLANT .. 
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P D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 15:17:48 1993PDL RUPl 2 0 

916 PLANT-REWRT S M R Y  (PS-A,PS-D,BEPS) .. 
(I 917 (I P M 1  = PW-ASSICWEIT 
(I 918 (I 

* 919 0 

* 920 * 
921 S THIS PLANT I S  SERVED BY A D I W - F I R E D  ABSORFTION CHILLERlWG COXBINATION 

(I 922 * S UNIT WHERE THE CAPACITY OF THE HWC I S  SET TO THE CAPACITY OF THE CHILLER, 
(I 923 (I $ WHICH I S  THE GREATER OF THE WO RCQUIREHWPS. OTHERWISE A HWG WULD HAVE 
(I 924 (I $ BEEN REQUIRED TO SUPP- THE CHLRIWR. A DOMESTIC HOT WBTER HUTER I S  
(I 925 (I S ALSO REQUIRED. 

.. 
$ PIANT DESCRIPTION 

926 * 
0 * 927 CHL 5 PLAHT-EQUIE4WT TYPEzABSOffi-CHLR SIZE -999 I - N  1 .- 

(I 928 * DHW = PLANT-EQUIRIONT TYPE=DHW-HEI\TER SIZE -999 I - N  1 .. 
(I 929 (I CTR I PM-EQUIPXENT TYPE=CCOLING-’IWR SIZE -999 .. 
(I 930 (I 

(I 931 (I END .. 
(I 932 * COMPVTE P W  .. 
0 933 * 
* 934 * INPUT ECOWICS .. 

. 

0 
l 
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E D L '  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 15:17:48 1993EDL.RUN 2 

. 
0 935 0 DIAGNOSTIC WARNINGS .. 
Q 936 0 ECOROHICS-REPORT S W R Y  (ES-D,ES-E) .. 
Q 937 Q 

0 938 0 S ENERGY CHARGE DESCRIWIOW 
0 939 
0 940 
Q 941 Q $ INVERTED RATE. 
Q 942 
0 943 
0 944 
Q 945 S NATURAL CAS IS  A €UT RATE OF 60 CENTS PER THEW. 
Q 946 
0 947 O ELEC-COST E GTILITY-RATE RESOURCE = ELECT'RICITY 
0 948 0 KOWPH-CHGS (200) 
Q 949 0 BLOCK-CHARGES E (WIN-OFF-P, WIN-ON-Pt 
O 950 SUH-OFF-P. SW-ON-P) 

I 

S THIS RATE STRUCTURE I S  A TYPICAL SMALL CMERCIAL TIME OF DAY TYPE WITH AND 

$ THERE I S  A BASE CHARGE OF 2 CEWPS/#WH PLUS A FIXED KOWHLY CHARGE OF 200 
S DOLLARS. ON TOP OF THESE CHARGES FALL THE #WH/#w ENERGY CHARGE FOR EACH 
S SEBSON. 

I N  OTHER WORDS ENERGY COSTS INCREASE AS CONSUMPTION RISES. 

THERE I S  A LIMITATION OF 15000 ##HS FOR THE FIRST BLOCK. 

951 EHERGY-CHG = .02 e .  

Q 953 Q WIN-OFF-P E BLOCK-CHARGE BLOCK-SCH TOU-CHGS 
Q 954 O SCH-FLBG E 1.1 
Q 955 0 BLOCKI-TYPE E m/#w 
0 956 Q BLOCK1-DATA (200, .025.15000, 
Q 957 
Q 958 WIN-ON-P = BLOCK-CHARGE BLOCK-SCH TOU-CHCS 
Q 959 Q SCH-FLRG = 1.2 

960 O BLOCK1-TYPE M/#w 
961 BLOCKl-DATA (200,.040,15000, 

952 O 

1. .035.0)  .. 

962 O 1..050.0) .. 
0 963 Q SUM-OFF-P = BLOCK-CHARGE BLOCK-SCH E TOW-CHGS 

0 965 * BLOCK1-TYPE E ##w/#w 
Q 966 0 BLOCK1-DATA = (200. .025,15000, 

1 , . 035 ,0 )  .. 
Q 968 O SW-ON-P = BLOCK-CHARGE BLOCK-SCH E TOU-CHGS 
Q 969 Q SCH-FLAG = 2.2 

970 BLOCKl-TYPE = WH/W 
971 BLOCKl-DATA (150,.045,15000, 

964 SCH-FLBG 2.1 

967 

1 , . 055 .0 )  .. 972 
Q 973 (I TOU-CHGS E SCHEDULE THRU MAY 15 (ALL) (1 .12)  (1.1) 
Q 974 Q 

(13.17) (1 .2)  
0 975 Q . (18.24) (1.1) 
O 976 THRU OCT 20 (ALL) (1.12)  (2 .1 )  
0 977 0 (13.18) (2 .2)  
Q 978 (19.20) (2 .1)  
Q 979 Q THRU DEC 31 (ALL) (1.12)  (1.1) 
Q 980 Q 

(13.17) (1 .2)  
981 O (18,241 (1.1) .. 
982 O 

983 * CAS-COST = UTILITY-RATE RESOURCE 5 NATURAL-CAS 
0 984< Q ENERGY-CHG E .60 .. 

985 END .. 
986 COMPUTE ECONOXICS .. 
987 INPW LOADS .. 

5,fO 



K N T H  

Jaw 
F E B  

FJAR 

APR 

Fl4Y 

m 

JUL 

I BUG 

SEP 

m 

p?DV 

DEC 

sf nO 
s f n l  

' sfnO 
s f n l  

sfnO 
sf n l  

sfnO 
sfnl 

COOLING 
ENERGY 
( KBTU 1 

6.53487 

8.31394 

22. 44304 

65.98293 

95.57850 

141.09129 

190.04869 

166.02115 

99.29288 

57.07592 

22.53262 

5.56734 --------- 
880.483 

wm 
TIHE DRY- WET- MoLIffi 

O F M  BULB BULB LOA0 
DY H R '  T W P  TEMP (KBTUIHR) 

25 16 48.P 42.P 160.330 

9 16 23.F 19.F 156.275 

2 17 71.F 60.F 199.429 

27 1 6  84.P 61.F 392.264 

20 1 5  77.F 68.F 400.208 

4 15 85.F 67.F 461.995 

9 17 97.F 73.F 500.535 

20 1 5  88.F 72.F 473.787 

11 16 86.F 72.F 826.397 

5 1 5  74.F 62.F 328.327 

.2 1 5  75.F 61.F 315.734 

1 0  15 41.F 35.F 146.075 

, 

---------- 

-- IM, IDAY, IHR= 7. 7. 1. TC- -- IHO,  IDAY, I H R n  7.  7. 1. TC: 

-- IM, IDBY. I H R -  7 .  7. 2. TC= -- IKO, IDAY, I H R n  7. 7. 2. TC= 

-- IW, IDAY, I H R -  7 .  7. 3 .  TC= -- IHO,  IDAY. IHRn 7 .  7. 3. T C s  

-- IMI, IDAY. IHRI 7.  7. 4. TC= -- IKO, IDAY, IHR= 7 .  7 .  4. TC= 

500.535 

HEATING 
ENERGY 
W T U )  

-104.325 

-87.265 

-54.049 

-20.141 

-6.552 

-0.405 

0.000 , 

-0.017 

-3.526 

-15.240 

-52.045 

-90.844 
, 

--------- 
-434.409 

0.00 .TH= 
0.00 TH= 

0.00 TH= 
0.00 TH= 

0.00 .TH= 
0.00 TH= 

0.00 TH= 
0.00  TH= 

0.00 TR= 0.00 
0 . 0 0  TR: 0.00 

0.00 TR= 0.00 
0.00 TR= 0.00 

0.00 TR= 0.00 
0.00 TR= 0.00 

0.00 TR: 0.00 
0.00 TR= 0 . 0 0  

TE4E 
OF M 
DY HR 

1 7  

4 6  

24 6 

8 5  

9 5  

24 4 

6 4  

5 5  

22 6 

2 1  5 

1 5  6 

9 6  

. .  

SfnO -- IMI, IDAY, I H R r  7. 7. 5 .  TC= 0.00 TH= 0.00 TR= 0.00 
S f n l  -- IKO. I M Y .  IHR= 7 .  7. 5. T C r  0.00 TH= 0.00 TR= 0.00 

Sfno -- IkD, IDAY, IHRI 7 .  7. 6. TC= 0.00 THI 0.00 TR- 0.00 
S f n l  -- I%, IDAY, IHR- 7.  7. 6. TC= 0.00 TH= 0.00 TR= 0.00 

SfnO -- IKO, IDAY, IHR= 7 .  7. 7. TC= 0.00 TH= 0.00 TR= 0.00 
dktempF-- IW, IDAY. IHR. 7. 7. 7. TC= 57.18 TH= 57.18 TRLAST= 0.00 

DRY- WET- 
BULB BULB 
T B l P  TmP 

- l . P  -1.F 

7.F 6 .8  

8.F 7.F 

33.F 30.F 

4O.P 38.F 

55.F 49.F 

60.F 54.F 

55.F ' 54.F 

35.F 31.F 

30.F 29.F 

28.F 26.F 

14.F 13.F 

-384.918 24148. 64.998 

-352.845 2i865. 64.998 

-334.236 24134. , 64.998 

-227.469 24212. 64.998 

-122.989~ 24148; 64.998 

-22.741 23806. 64.998 

-0.274 24639. 64.998 

-10.250 24649. 64.998 

-384.918 

23316. 

24148. 

23231. 

64.998 

64.998 

64.998 

64.998 

1 

- - - - - - - 

-96.994 

-158.468 

-271.512 

-298.005 
-_ - -_ - -_ - ^  

64.998 



s f n l  -- IKO, IDAY. IHR= 7 .  7 .  7 .  TC= 54.66 TH= 57.18 TR= 78.65 
d k t m F - -  E O ,  IDAY, IHR. 7 .  7 .  7 .  TC= 62.00 TH= 62.00 TRLASTs 0.00 

sfnO -- IFD, IDAY. IHR= 7 .  7. 8. TC= 0.00 TH= 0.00 TRr 0.00 
s f n l  -- IFD, IDAY. IHR= 7 .  7. 8. TC= 0.00 TH= 0.00 TR= 0.00 

sfnO -- IM, IDAY, IHR. 7 .  7 .  9. TC= 0.00 TH= 0.00 TR= 0.00 
dkt@tiQF-- IM, IDAY, I H R =  7 .  7. 9. TC= 57.90 TH; 57.90 TRUST. 0.00 
Sfnl -- IKO, IDAY, IHRE 7. 7. 9.  TC= 55.37 TH= 57.90 TR= 78.60 
d k t m F - -  IKO, IDAY. IHk 7. 7. 9. TC= 62.00 TH= 62.00 T W T =  0.00 

sfnO -- IKO, IDAY, I H R =  7. 7.10. TCt 0.00 TH= 0.00 TRt 0.00 
d k t q F - -  IKO, IDAY. I H R =  7 .  7.10. TCt 57.22 TH= 57.22 TRUST. 78.60 

S f n l  -- IKO, IDAY, I H R =  7. 7.10. TC= 50.26 TH= 57.22 TRr 70.63 
d[kt-F-- IKO, IDAY. IHk 7 .  7.10. TC= 60.73 TH= 60.73 TRUST= 0.00 

sfnO -- IKO, IDAY, IHR-  7. 7.11. TC= 0.00 TH= 0.00 TR= 0.00 
& t W F - -  IN, IDAY, IHR. 7. 7.11. TC= 57.78 TH- 57.78 TRUST. 74.63 

S f n l  -- IKO. IDAY. IHR- 7 .  7.11. TC= 58.22 TH= 57.78 TR= 75.58 
dkteEQi'-- ID, IDAY. IHR= 7 .  7.11. TC= 60.83 TH= 60.83 TRUST- 0.00 

EfnO -- IKO, IDAY. I H b  7. 7.12. TC= 0.00 THE 0.00 TR= 0.00 
d k t q P - -  IKO, IDAY. I H R t  7 .  7.12. TC= 56.90 TH= 56.94 TRUST= 75.58 

5 f n l  -- IFD, IDAY, I H R =  7 .  7.12. TC= 56.30 TH= 56.94 TRm 76.69 
dktemgF-- IFD, IDAY. IHR= 7. 7.12. TC: 60.73 TH: 60.73 TRLBST: 0.00 

s f n 0  -- I N ,  IDAY, I H R =  7. 7.13. TC= 0.00 TH= 0.00 TR= 0.00 
d k t e q f - -  IKO, IDAY, I H R t  7. 7.13. TC= 56.64 TH= 56.64 TRUST- 76.69 

new TC= 52.79 

new TC= 60.74 

new TC= 58.84 

new TC= 56.61 
s f n l  -- IKO, IDAY, IHR= 7. 7.13. TC= 54.07 TH= 56.64 TR= 76.19 
d k t m F - -  IKO, IDAY. I H R =  7. 7.13. TC= 60.68 TH= 60.68 TRUST. 0.00 

efnO -- IM, IDAY. I H R =  7. 7.14. TC= 0.00 TH= 0.00 TR= 0.00 

S f n l  -- IW,'IDAY, IHR= 7 .  7.14. TC: 55.06 TH= 56.95 TRt 76.33 

d l r t e F - -  I M ,  I D A Y ,  IHR= 7. 7.14. TC= 56.95 TH= 56.95 TRUST= 76.19 
nqw TC= 57.61 

dkt@WF-- IKO, IDAY, IHR- 7 .  7.14. TCr 60.66 TH= 60.66 T W =  0.00 

sfnO -- EO, IDAY, fHR= 7. 7.15. TCt 0.00 THt 0.00 TR= 0.00 
d k t e ~ F - -  IKO, IDAY, IHR= 7 .  7.15. TC= 56.80 TH= 56.80 T W T t  76.33 

nw TC= 57.34 
s f n l  -- I W ,  IDAY, IHR= 7 .  7.15. TC= 54.78 TH= 56.80 TR= 76.60 
d k t q F - -  IKO, IDAY, I H R =  7. 7.15. TC= 60.71 TH= 60.71 T W T I  0.00 

sfnO -- IKO. IDAY, IHR-  7 .  7.16. TC= 
dktempF-- IFD, IDAY, I H R =  7. 7.16. TC= 

nw TC= 
s f n l  -- IKO, IDAY, I H R t  7 .  7.16. TC= 
dk t@wF--  IFD, IDAY, I H R r  7 .  7.16. TC= 

sfnO -- IW, IDAY. IHR= 7 .  7.17. TC= 
d k t e q F - -  I W ,  IDAY, IHR= 7 .  7.17. TC=. 

s f n l  -- I W ,  IDAY, IHR= 7 .  7.17. TC= 
new TC= 

d k t a w F - -  IW, IDAY, IHR= 7. 7.17. TCt 

sfnO -- I M ,  IDAY, I H R =  7. 7.18. TC= 

new TC= 
s f n l  -- IFD, IDAY, I H R =  7 .  7.18. TC= 

d k t m F - -  IF%, IDAY, I H R =  7 .  7.18. TCr 

&tempF-- I M ,  IDAY, IHR= 7 .  7.18. TC= 

0.00 TH= 
56.83 THt 
56.80 
54.24 TH= 
60.73 THs 

0.00 TH= 
56.97 TH= 
57.63 
55.08 TH= 
60.63 TH= 

0.00 TH= 
56.81 TH: 
57.92 
55.37 TH= 
60.65 TH= 

0.00 TR= 0.00 
56.83 TRUST= 76.60 

56.83 TR= 76.19 
60.73 T W T =  0.00 

0.00 TR= 0.00 
56.97 T W T -  76.19 

56.97 TR= 76.04 
60.63 T W T =  0.00 

0.00 TR= 0.00 
56.81 TBLBSPs 76.04 

56.81 TR= 76.09 
60.65 TRLASI'I 0.00 

, 



sfnO -- I W ,  IDAY, IHRs 7 .  7.19. TC: 
&tempF-- IN, IDAY, I H R =  7 .  7.19. TC= 

new TC= 
sen1 -- I M ,  IDAY, I H R =  7 .  7.19. TC= 
& t e q F - -  IW, IDAY, I H R =  7 .  7-19.  TCs 

sfnO -- I M ,  IDAY, I H R s  7 .  7.20. TC= 
dlttempF-- IM, IDAY. IHR-  7 .  7.20. TC: 

new TC= 
s f n l  -- I W ,  IDAY, IHR= 7 .  7.20. TC= 
d k t q F - -  IW, IDAY, I H R =  7. 7 -70 .  TC= 

sfnO 
s f n l  

s f n 0  
s f n l  

sf nO 
s f n l  

sfnO 
s f n l  

0.00 TH= 0.00 TR= 0.00 . 
56.77 TH= 56.77 TRUST= 76.09 

55.27 TH= 56.77 TR= 75.68 
60.60 TH= 60.60  TRLASTs 0.00 

57 .E2 . ’ . 

-- I W ,  IDAY, IHR= 7 .  7.21. TC:: -- IW, IDAY, I H R =  7. 7.21. TCI 

-- INx). IDAY, IHR= 7 .  7.22. TCs -- IW, IDAY, IHR= 7 .  7.22. TC= 

-- IKO, IDBY, IHRI  7 .  7.23. TCs -- IKO, IDAY, I H R s  7 .  7.23. TC= 

0.00 TH-, 0.00 TRI 0.00 
56.71 TH= 56.71 TRUST= 75.68 

.60.39 m. 60.39 TRUST= 0.00 

58.63 
56.09 TH= 56.71 TR= 75.40 

-- IM, IDAY, I H R =  7 .  7.24. TCs -- IW, IMY, IHR= 7 .  7.24. TCs 

0.00 THs 0.00 TR= 0.00 
0.00 THn 0.00 TR=. 0.00 

0.00 mis 0.00 TR+ 0.00 
0.00 THs 0.00 TR= 0.00 

0.00 TH= 0.00 TRs 0.00 
0.00 TH= 0.00 TRr 0.00 

0.00 TH= 0.00 TRI 0.00 
0.00 TH= 0.00 TRr 0.00 

5013 



sYsTB4 
WaEiE 

FS-SYS 

SUPPLY 
FAN 

(CFW ) 

5446. 

ZONE 
w 

AT21 

AT22 

p u 1 P - w  

SYSTW 
TYPE 

RHFS 

ELEC DELTA-T 
(rn) ( F )  

4.178 2.4 

SUPPLY 
F W W  

(cm ) 

2903. 

2543. 

0 .  

ALTITUDE FLOORARE4 MAX 
klULTI PLIER (SQFT PEOPLE 

1.020 4800.0 .12. 
W 

EXHAUST 
m FAN 

mM 1 ( W )  

0. 0.000 

0. 0.000 

0. 0.000 

OUTSIDE COOLING HEATING CCOLIkZC HEaTING 
DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR E1 R 

( F )  RATIO (KBTU/HR) (SHR) (KBTUIHR) (BTUIBTU) (BTUIBTU) 

0.0 0.249 206.240 0.687 0.000 -0.00 0.37 

C3INIWJM OUTSIDE COOLIffi I MTRACTIOW HEATIffi, ADDITION 
FLOW A I R  FLEfiJ CAPACITY SENSIBLE RATE CAPACITY RATE 

RATIO (CFW (KBTUIHR) (SHR) (KBTUIHR) (KBTOIHR) (KBTUIHR) MULTIPLIER 

1.000 678. 0.00 0.00 ' 59.57 -156.76 -87.78 1.0 

1.000 678. 0.00 0.00 52.19 -137.35 -76.91 1.0 

0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 

. .  

5.14 



I 
OFFICE BWILDING L FLOWER SHOP. CHICAGO VAV SYSTW IN OFFICE & SZRH IN SHOP DOE-2.1E-001 W e d  NOV 10 15:17:48 1993SDL RUN 2 
D I R m  FIRED ABSORPTION W! HWG SAHP3.INP RON 2 

OFF-SYS WEATHER FILE- TRY CHICAGO REPORT- SV-A SYSW DESIGN PARA#PPERS _-_--__--_-______-__------------------------------------------------------------------------------------------------------------- 
SYSTE# ALTITUDE FLOOR AREA #Ax 
TYPE HULTIPLIER (SQW 1 PEOPLE 

OFF-SYS VAVS 1.020 23320.0 180. 

0 SYmm 
IWlE 

HWTING COOLINC HEATING SVPPLY RETURN OUTSIDE COOLING 
FAN a E c  DELTA-T FAN ELK DELTA-T AIR CAPACITY SENSIBLE CAPACITY EIR EIR 

(CW 1 (W) (F) (CZW 1 (W) (F) RATIO (#BTU/HR) (SHR) (KBTUIHR) (BTUIBTU) (BTU/BTU) 

30014. 31.397 3.3 0. 0.000 0.0 0.092 808.055 0.837 -941.658 0.00 0.37 

SUPPLY EXHAUST IINI#U# OVTSIDE COOLIEEC MTRACTION HEATING ADDITION 
ZONE FIQW FLOY FAN F L O W  AIR FLU3 CAPACITY SENSIBLE RATE CAPACITY RATE 
m5 (Crn 1 (CfM 1 (W) RATIO ('3% ) (KBTUIHR) (SHR) (KBTU/HR) (#BTU/HR) (#BTU/HR) MULTIPLIER 

82 1 5163. 0. 0.000 0.300 306. 0.00 0.00 78.06 -306.65 -256.41 1.0 

BZ2 1763, 0. 0.000 0.300 153. 0.00 0.00 26.66 -104.74 -87.60 1.0 

BZ3 4903. 0. 0.000 0.300 306. 0.00 0.00 78.14 -291.26 -243.60 1.0 
( 

TZ 1 5135.  0. 0.000 0.300 306. 0.00 0.00 86.71 -340.65 -284.91 1.0 

' TZ2 1949. 0. 0.000 0.300 153. 0.00 0.00 29.46 -115.75 -96.81 1.0 

TZ3 5147. ' 0. 0.000 0.300 306. 0.00 0.00 77.82 -305.73 -255.70 1.0 

121 2677. 0. 0.000 0.300 612. 0.00 0.00 40.48 -159.03 -133.01 1.0 
I 

I22 

0 

2677. 0. 0.000 0.300 612. 0.00 0.00 40.48 -159.03 -133.01 1.0 

/ 

I '  

5.15 



1 

1 

COOLING 
ENERGY 
(mm) 

6.47297 

5.88716 

7.28078 

27.41310 

35.59666 

125.21108 

Z16.83882 

179.60645 

59.81257 

18.27893 

10.53828 

5.15307 
._---____ 

698.087 

TlHE 
OF KAX 
DY HR 

1 8  8 

0 8  

3 .15 

27 17 

2 1  13  

21  16 

19 12 

16 11 

11 16 

30 15 

1 16 

6 8  

DRY- WET- 
BULB BULB 
TWP TEMP 

34.F 34.F 

7.F 6.F 

76.F 65.F 

84.F 61.8 

87.F 76.F 

82.F 72.F 

88.F 75.F 

79.F 72.F 

86.F 72.F 

76.F 67.F 

72.F 59.F 

36.F 33.F 

wu(Xm4 
COOLING 

IQAD 
(KBTU/HR) 

135.727 

154.133 

247.892 

451 .o22 

694.810 

827.989 

917.409 

893.769 

687.119 

321.031 

364.575 

134.400 _-____--_ 

917.409 

DAILY INTEGRATED COOLING LOAD (DES,DAY ) 
DAILY IRTEGRBTED COOLING LOAD (WH FILE) 

HEATING TIHE'  
ENERGY OF MAX 
WTU) DY HR 

-158.150 2 8 

-128.487 8 8 

-08.475 24 8 

-24.973 8 8 

-5.386 10 8 

-0.044 23 21 

0.000 

0.000 

-2.724 23 8 

-19.526 21  8 

-78.558 26 8 

-131.351 25 8 - - - - - - - - - 

DRY- WET- 
BULB BULB 
TWP TWP 

4.F 3.F 

7.F 6.F 

6:F 5.F 

31.F 28.F 

42.F 40.F 

56.F 48.F 

36.F 34.F 

30.F 29.F 

25.F 22.F . 

20.F 19.F 

wu(m 
HEATING 

LOAD 
(KBTUIHR) 

-1010.874 

-955.868 

-808.530 

-581.795 

-307.682 

-17.801 

0.000 

0.000 

- 168.696 

-457.006 

-771 .E63 

-858.312 -_------- 
-637.675 

-1010.874 

0.000 (KBTU) 
11798.153 (KBTU) 

27112. 73.337 

24498. 73.207 

27395. 72.836 

26815. 75.146 

27141. 83.354 

29037. 96.402 

32221. 98.037 

31000. 98.293 

26608. 85.501 

26484. 73.532 

25760. 76.410 

26483. 72.996 ------- ------- 
330556. 

98.293 

5.16 



0- 

KODPITH 

JAW 

FEB 

WR 

BPR 

MY 

m 

JUL 

BUG 

SEP 

m 

mv 
DEC 

COOLING 
ENERGY 
WTU)  

0.00000 

0.00000 

1.09500 

7.60837 

9.05042 

28.67369 

49.28604 

42.89882 

15.29998 

5.03324 

2.03662 

0.0w00 _--__--__ 
160.982 

TIHE 
OF W 
DY HR 

# A x m  
DRY- WET- CDOLIffi 
BULB BULB MAD 
TBlP' TWP (KBTU/HR)  

0.000 

0.000 

3 15 76.F 65.F 92.816 

28 10, 67.F 62.F 135.049 

21  13  07.F 76.F 176.434 

HEATING TIME DRY- WET- 
ENERGY O F W  BULB BULB 
(#BTv) DY HR TBlP TE#P 

-38.399 4 8 2.F 2.F 

-29.289 8 8 7.F 6.F 

-20.745 24 8 6.F 5.F 

-7.760 8 8 31.F 28.F 

-2.021 1 0  8 42.F 40.F 

wm 
HEATING 

LOAD 
(KBTUIHR) 

-268.052 

-243.951 

-214.600 

-163.310 

-133.122 

ELEC- wm 
TRICAL ELK 
ENERGY LOAD 

(#w) 

7735. 16.706 

6991. 16.706 

7760. 16.706 

7433. 16.706 

7401. 16.706 

2 1  18  83.F 73.F 179.473 0.000 0.000 7475. 16.706 

1 9  9 79.F 72.F 211.875 0.000 0,000 7594. 16.706 

0.000 0.000 7613. 16.706 

7286. 16.706 

-3.025 21 8 30.F 29.F -152.072 7409. 16.706 

9 8 67.F 66.F 207.568 

11 16 86.F 72.F- 168.241 0.000 0.000 

30 10 63.F 62.F 120.714 

7251. 16.706 

0.000 -30.388 25 8 20.F 19.F -217.818 7599. 16.706 

2 13  74.F 61.F. 114.174 -17.735 26 8 25.F 22.F -190.184 

-__------ ---------- -__--_-- ------- ---------- 
-149.362 

241.875 

89541. 

-268.052 16.706 



HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
1 5  
16 
17 
18 
39 
20 
21 
22 
23 
24 

sm 
wu( 

- _ -  - - C O O L I N G - - - - -  

HOURLY 
. COOLING 

LOAD 
(XBTU) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

185.909 
241.875 
150.501 
171.847 
204.175 
193.439 
198.534 
201.486 
198 .E87 
202.992 
195.315 
186.200 
182.536 
166.842 
0.000 
0.000 
0.000 
0.000 -------- 

241.875 

JVL 19 

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 

0.000 
0.000 
0.000 
0.782 
0.837 
0.791 
0.780 
0.803 
0.806 
0.788 
0.784 
0.788 
0.775 
0.787 
0.775 
0.773 
0.763 
0.000 
0.000 
0.000 

~ 0 . 0 0 0  

o.oao 

SYSTEN-TYPE 

DRY- 
BULB 
TWP 

79.F 
79.F 
78.F 
70.F 
77.F ' 
78.F 
77.F 
79.F 
82.F 
85.F 
88 . F  
89.F 
90.F 
89.F 
90.F 
91.F 
90.F 
86.F 
86.F 
80.F 
79.F 
77.F 
76.F 
74.F 

RHFS 

m- 
BULB 
TWP 

72.F 
72.F 
72.F 
72.F 
72.8 
72.8 
72.F 
72.F 
72.F 
73.F 
74.F 
74.F 
75.F 
75.F 
75.F 
76.F 
75.F 
74.F 
74.F 
72.F 
72.F 
71.F 
71.F 
70.F 

- - -  H E A T I N G - - -  

JAN Q 

HOURLY 
HEATING DRY- WET- 

WAD BULB BULB 
(KBTU) TWP TWP 

-165.847 
0.000 

-168.792 
0.000 

-171.086 
0.000 

-169.125 
-268.052 

0.000 
-189.989 
-115.248 

-86.085 
-58.999 
-49.158 
-42.409 
-49.308 
-71.201 
-81.570 
-94.455 

-100.243 
-106.730 

0.000 
0.000 
0.000 -------- 

-268.052 

6.F 6.F 
5.F 5 .F  
Q.F 4 . F  
Q . F  4.F 
3.F 3.F 
3.F 3.F 
2.F 2.F 
2.F 2.F 
4.F 3.F , 
7.F 6.F 
ll.F 9.F 
16.F 13.F 
18.F 15.F 
20.F 16.F 
20.F 16.F 
20.F 16.F 
19.F 15.F 
16.F 13.F 
13.F ll.F 
l l . F  9.F 
10.F 8.F 
l l . F  9.F 
7.F 6.F 
6.F 5.F 

SQFTITON 

D A Y  C O O L I N G  P E A K  

JUL 19 

HOURLY 
COOLING SENSIBLE DRY- WET- 

LOAD HEAT BULB BULB 
(KBTUI RATIO TEYP TENP 

0:000 
0.000 
0.000 
0.000 
0.000 
0.000 

185.909 
241.875 
150.501 
171.847 
204.175 
193.439 
198.534 
201.486 
198.887 
202.992 
195.315 
186.240 
182.536 
166.842 
0.000 
0.000 
0.000 
0.000 

2680.579 
------_-- 

238.1 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.782 
0.837 
0.791 
0.780 
0.803 
0.806 
0.788 
0.784 
0.788 
0.775 
0.787 
0.775 
0.773 
0.763 
0.000 
0.000 
0.000 
0.000 

COOLING PEAK 50.39 (BTU/HR- SQPP) HEATING PEAK -55.84 (BTU/HR- SQFT) 
SUPPLY A I R  PEAK mnW 1.13 (CFPIISQFT) #IN-OA/PERSON 113.05 (CFW ) 
OA FRAC AT CLG PEAK 0.249 08 FRAC AT HTG PEAK 0.249 

* ASTERISKS INDICATE HOURS WADS NOT I!ZT 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F ~ 

77.F' 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 3 5 . F  
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 



_ - - - _ _ - -  H E A T I N G - - - - - - - -  - - - E L E C - - -  C O O L I N G - - - - - - - -  - - - - - - - -  

COOLING 
ENERGY 

WMTH (MBTU) 

Jaw 6.47297 

FEB 5.88716 

6.18578 

APR 19.80473 

W Y  26.54624 

JUN 96.53735 

JUL 167.55283 

BUG 136.70761 

SEP 44.51254 

Oep 13.24568 

P R  

E#IV 8.49765 

DEC 5.15307 --------- 
TOTAL 537.104 

m 

TIHE 
OF #Ax 
DY HR 

18 8 

8 8  

3 16 

27 17' 

21 13 

21 16 

19 12 

16 11 

11 16 

5 16 

1 16 

6 8  

DRY- WET- 
BULB BULB ' 
T W P  TBIP 

TIHE 
OF- #Ax 
DY HR 

# A x m  ELEC- WXMW 
DRY- WET- HEATING TRICAL ELK 
BULB BULB WAD ENERGY WAD 
TBIP T W P  (KBTU/HR) w w  (W 

3Q.F 3d.F' 

7.F 6.F 

79.F 62.F 

84.F 61.F 

87.F 76.F 

82.F 72.F 

88.F 74.F 

79.F 72.p 

86.F 72.F 

74.F 62.F 

72.F 59;F 

36.F 33.F 

135i727. 

154.133 

156.691 

336.526 

518.376 

648.717 

713.234 

688.198 . 

518 .878 

211.073 

257.496 

134.400 ___----_-- 

-119.751 

-99.198 

-67.731 

-17.213 

-3.365 

-0.044 

0.000 

0.000 

-2.724 

-16.501 

-60.823 

-100.963 
.____- - -_  

-488.313 

713.234 

2 8 4.F 3.F -744.864 19377. 57.071 

8 8 7.F 6.F -711.911 17507. 56.501 

19635. 56.130 

8 8 31.F 28.F -418.485 19382. 58.440 

10 8 Q2.F 40.F -174.560 19740. 66.648 

24 8 6.F 5.F -593.929 

23 21 56.F 48.F -17.801 21562. 79.696 

0.000 24633. 81.331 

0.000 23387. 81.587 , 

23 8 36.F 34.F -168.696 19323. 68.795 

20 8 42.F 36.F -307.042 19075. 56.825 

15 8 27.F 26.F -588.034 18509. 59.704 

25 8 20.F 19.F -640.494 18884. 56.328 _____-- - -_  _____- - -  ------- - 
241016. 

-744.864 81.587 

I 

I 



HOUR 

1 
' 2  

3 
4 
5 
6 
7 
8 
9 

1 0  
I1 
12  
13  
14 
I5 
16  
17  
18 
19 
20 
21 
22 
23 
24 

S W  
mx 

- - - - - C O O L I N G - - - - -  - - -  H E A T I N G - - -  D 8 . Y  C O O L I N G  P E A K  

JUL 1 9  J A N 2  JTJL 19  

HOURLY HOURLY HOURLY 
COOLING SENSIBLE DRY- WET- HEATIWG DRY- WE3- COOLING SENSIBLE DRY- WET- 

LOAD HEAT BLlLB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
(#BTUI RATIO TEMP ,TEMP (XBTU) TWP TWP (XBTU) RATIO TWP TWP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

627.730 
593.586 
694.163 
704.871 
713.234 (I 

681.856 O 

655.162 
691.558 (I 

697.374 
681.689 
679.383 
610.759 
577.011 
509.164 
0.000 
0.000 
0.000 
0.000 __--_--- 

713.234 

0.oao 
0.000 
0.000 
0.000 
0.000 

0.975 
0.967 
0.861 
0.863 
0.858 
0.872 
0.868 
0.850 
0.856 
0.849 
0.855 
0.856 
0.849 
0.840 
0.000 
0.000 
0.000 
0.000 

0.800 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F . 77.8 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

0.000 
-385.911 

0.000 
-393.807 

0.000 
-600.085 

0.000 
-744.864 

0.000 
-687.756 
-603.659 
-517.248 
-480.878 
-468.658 
-432.760 
-409.055 
-380.839 
-363.214 
-371.009 
-365.707 
-346.082 

0.000 
0.000 
0.000 --__--_- 

-744.864 

l.F 0.F 
l . F  0.F 
l . F  0.F 
2.F l . F  
2.F l . F  ' 

2.F l . F  
3.F 2.F 

' 4 . F  3.F 
4.F 3.F 
5.F 4.F 
6.F 5.F 
8.F 7.F 
9 .F  9.F 

l l . F  ll.F 
12.F 12.F 
14.F 13.F 
15.F 14.F 
lS.F 15.F 
17.F 16.F 
17.F 16.F 
18.F 18.F 
17.F 17.F 
17.F 17.F 
17.F 17.F 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

627.730 0 

593.586 Q 

694.163 I) 

704.871 
713.234 O 

681.856 
655.162 
691.558 O 

697.374 
681.689 
679.383 
610.759 
577.011 
509.164 

0.0,oo 
0.000 
0.000 
0.000 

9117.540 
_____----  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.975 
0.967 
0.861 
0.863 
0.858 
0,872 
0.868 
0,.850 
0.856 
0.849 
0.855 
0.856 
0.849 
0.840 
0.000 
0.000 
0.000 
0.000 

SYSTW-TYPE WRVS SQFTlTON 392.4 
COOLING PEBK 30.58 (BTU/HR- SQPP) HEATIWG PEW -31.94 (BTUIHR- SQFT) 
SUPPLY A I R  PEAK FLOY 1.29 (CFWSQFT) #IN-OBIPERSON 15130 (CM 
OA FRAC AT CLG PEBK 0.096 OA FRAC AT HTC P W  0.000 

ASTERISKS INDICATE HOURS LOADS NOT #ET 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74 .F  
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

1 

5.20 



DHW-HEATER 0 . 0 6 9  1 1 

ABSORG-CHLR 0 . 9 3 6  1 1 

COoLIffi-TWR 1.892 1 1 

I 

5-0 21 



. 

JAN 178.4 

FEB 147.2 

W 109.0 

BPR 43.1 

HAY 21.5 

m 14.2 

JUL 13.3 

A N  12.9 

SEP 16.0 

Om 35.3 

. NOV 95.4 

DEC 150.4 

------- ------- 
TOTAL 836.7 

S I T E  E N E R G Y  

3 4 5 6 7 8 9 10 11 12 

TOTAL TOTAL WASTED FUEL ELE FUEL ELEC FUEL TOTAL 
CWLIkZ ELmR mED RCVRaBL I N r n  IMPIFF INPW INPUT INPUT FUEL 

IdJAD LOAD WERCY ENERGY COOLING COOLING HEATING HEATING ELECT INPUT 
(MB"U) (MI (HBTUI (HBTUI (HBTUI (HW) (HBTUI (MI (HBTU) (HBTU) ------- 

8.0 

7.2 

8.5 

30.7 

39.5 

131.6 

223.6 

186.1 

64.7 

21.3 

12.1 

6.3 

..I.=== 

739.7 

_------ 
28.4 

25.6 

28.5 

28.8 

29.4 

32.8 

36.7 

35.1 

29.4 

28.4 

27.0 

27.5 

------- ------- 
357.8 

___---- 
0.0 

0.0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0  

0.0 

0.0 

0.0 

.51=3.. 

0 . 0  

----_-- 
0.0 

0.0 

0 .0  

0.0 

0.0 

0 . 0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

..===== 
0.0 

--_---- _-_-___ 
lU.2 1.6 

12.6 1.4 

13.0 1.3 

38.4 2.1 

48.4 2.4 

133.9 3.8 

212.4 4.5 

178.6 4.1 

72.8 2.8 

29.9 2.0 

16.7 1.4 

11.0 1.3 

==:----- ----- 
781.9 28.7 

------- 
204.0 

169.0 

127.1 

53.5 

29.2 

20.7 

19.6 

19.1 

22.4 

44.3 

111.1 

172.7 

------- ---___- 
992.8 

------- ------- 
0.0 218.3 

0.0 181.6 

0.0 140.1 

0.0 91.9 

0.0 77.6 

0 . 0  154.6 

0.0 232.0 

0.0 197.7 

0.0 95.3 

0.0 74.2 

0 . 0  127.8 

0.0 183.7 

------- -_____- .=. a0-t 
0.0 1774.8 

Q 

13 14 

TOTAL, TOTAL 
SITE * SOURCE 

ENERGY ENERGY 
(METU) (KBTUI 

Q 

____-_-  Q __-_-_- 
0 

317.9 517.1 

2.71.3 450.7 

239.5 438.2 

191.7 391.2 

178.7 381.1 

266.6 U90.8 

357.4 608.2 

317.6 557.5 

196.0 397.5 

172.4 368.8 

221.7 409.7 

279.9 472.5 * 

0 

0 

0 

Q 

Q 

t 

0 

0 

Q 

Q 

0 .  

------- 0 ------- ------- ------_ 
3010.8 5483.2 



LOAD SATISFIED 836.7 100.0 
. .  TOTAL LQAD op1 PLANT 836.7 

WAD SATISFIED 
TOTAL LOAD ON PIANT 

739.7 
739.7 

100.0 

TWER ABOVE DESIGN TWPERATORE OF 85.F 0 HOURS 

5.23 



S W R Y  OF LOADS M E T  



ENERGY TYPE: ELECTRICITY NATURAL-CAS 
UNITS: HBTU . 

AREA LIGHTS 

WISC mu1m 
SPACE HEAT 

SPACE COOL 

HEAT RWEC" 

PUElPS & WISC 

VEWT FANS 

WEMOT WATER 

TOTAL 

522.7 

455.6 

0.0 

28.7 

, 46.0 

33.1 

149.9 

0.0 
.--------- - 

1236.0 

0.0 

0.0  

720.4 

781'.9 
.. 

0.0 

0.0 ' 

0.0  

264.4 .-_------- 
1774.8 

TOT& SITE ENERGY 3010.77 WTU 111.8 KBTUISQR-YR GROSS-AREA 111.8 #BTU/SQff-YR NET-AREA 
TOT& SOURCE ENERGY 5483.16 HBTU 203.7 KBTUISQFT-YR GROSS-AREA 203.7 KBTU/SQW-YR NET-AREA 

PERCFNT OF HOURS ANY SYSTW ZONE OUTSIDE OF THROTTLING RANCf I 1.1 PERCENT OF HOURS ANY PLANT IQAD NOT SATISFIED = 0.3 

NOTE: ENERGY I S  APPOFIONED HOURLY TO W END-USE CATECORIES. 

I .  

5 . 2 5 ,  



ENERGY COSTICROSS BLDG Am: 1.19 
ENERGY COST/WET BLDG AREA: 1.19 

5.26 



I 

0 
OFFICE BUILDING 6 RaWER SHOP, CHICAGO VAV SYSTEM I N  OFFICE h SZRH I N  SHOP 
DIRECT FIRED ABSORPTION W /  WWC SMP3.INP RUN 2 

DOE-2.1E-001 W e d  NOV 10 15:17:48 1993EDL 'RUN 2 

REFORT- ES-E S-Y OF UTILITY-RATE: ELEC-COST ____________________- -~ - - - - - - - - - -~ - -~ - - - - - -~ - -~~ - -~ - - - - - - - -~ - - -~ - -~ - - - - -~~ - - -~~ -~ - - -~ -~ - -~ - - - - - -~ - -~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
UTILITY-RATE: --COST RESOURCE: ELECTRICITY D W D - W I N D O W :  HOUR 3413. BTU/#wH 

BIUING-DAY: 3 1  RATE-LIHITATION: 0.0000 
PWER-FACTOR: 0.80 E)(CESS-WAR-FRAC: 0.30 EXCESS-WAR-CHG: 0.0000 

METERS:. 1 2  3 4 5 

CX)WH ----- 
JAN 

PEB 

ElAR 

APR 

HAY 

JUM' 

Ja 

Am 

SEP 

OCT 

. MOV 

Du: 

29186 

26281 

29116 

29222 

29637 

32831 

36735 

35129 

29520 

28768 

27530 

28201 

- 

29186 

26281 

29116 

29222 

29637 

32831 

36735 

35129 

29520 

28768 

27530 

28201 

. . .  

TOTAL 362157 362157 

METERED B I L L I E  
D W D  DE4AND 

KW ## _------_ -------- 
16.4 76.4 

76.3 76.3 

85.3 85.3 

85.8 85.8 

96.1 96.1 

108.7 108.7 

112.2 112.2 

112.1 ' 112.1 

97.1 97.1 

EMERCY D W D  
CHARGE CHARGE 

IS  1 ( 5 )  ------- ------- 
1498 0 

1334 0 

1496 0 

1503 0 

1785 I 0 

1519 0 

2016 0 

1921 0 

1588 0 

FIXED 
CWARGE 

( $ 1  ------- 
200 

200 

200 

200 

200 

200 

200 

200 

200 

VIRI'UAL TOTAL 
RATE CHARGE 

(S/ONITI , ( $ 1  -_-__-- ------- 
0.0582 1698 

0.0584 1534 

0.0582 1696 

0.0583 1703 

0.0580 1719 

0.0604 1985 

0.0603 2216 

0.0604 2121 

0.0606 1788 

84.8 84;8 1482 0 0 0 200 0 0.0585 1682 , 

86.8 86.8 1406 0 . o  0 0 200 0 0.0583 1606 

0 0' 0 0 200 0 0.0583 1643 76.0 76.0 1443 

0 

I 

. ======: ====E== 
; *. -- --===as= ==3===0 ======I El===*= fCS===s I====== 1511Sfl 

112.2 18989 0 0 0 0 ' 2400. 0.0591 21389 

/- 

5 2.7 



WIN-OFF-P USE: TIHE-OF-USE 
HETERED ENERGY: 20636 18535 20233 20020 9864 , 0 0 0 0 7241 19174 19843 
B I L L I N G  ENERGY: 20636 18535 20233 20020 9864 0 0 0 0 7241 19174 19843 135516 

#wH/IW DEWAND: 76.4 76.3 85.3 85.8 86.8 0.0 0.0 0.0 0.0 84.8 86.8 76.0 
ENERGY CHGS ($1 : ,572 499 558 551 267 0 0 0 0 181 521 544 3673 

WIN-ON-P USE: TIHE-OF-USE 
METERED ENERGY: 8549 7746 8883 9202 Q577 0 0 0 0 3422 8356 8359 
B I L L I N G  ENERGY: 8549 7746 8883 9202 4577 0 0 0 0 3422 8356 8359 59095 

#wH/IW DEWAND: 72.0 71.9 80.5 83.7 82.2 0.0 0.0 0.0 0.0 81.7 83.7 71.9 
ENERGY CHGSCS) : 342 310 355 368 183 0 0 0 0 137 334 334 2364 

SUM-OFF-P USE: TIHE-OF-USE 
METERED ENERGY: 0 0 0 0 9368 19945 22203 21279 18086 11313 0 0 
B I L L J N G  ENERGY: 0 0 0 0 9368 19945 22203 21279 18086 11313 0 0 102194 

#wH/KW DEWAND: 0.0 0.0 0.0 0.0 96.1 108.7 112.2 112.1 97.1 84.7 0.0 0.0 
0 2770 ENERGY C H G S ( S ) :  0 0 0 0 234 548 627 595 483 283 0 

METERED ENERGY: 0 0 0 0 5829 12886 14532 13850 11433 6792 0 0 
B I L L I N G  ENERGY: 0 0 0 0 5829 12886 14532 13850 11433 6792 0 0 65322 

ENERGY CHGS ( S 1 : 0 0 0 0 262 580 654 623 514 306 0 0 2940 

s m - O N - P  USE: TIME-OF-USE 

#wx/KW DEMAND: 0 . 0  0.0 0.0 0.0 94.1 105.2 101.5 107.5 95.4 80.7 0.0 0.0 

_____-- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- _____-- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
TOTAL ENERGY: 29186 26281 29116 29222 29637 32831 36735 35129 29520 28768 27530 28201 362157 

TOTAL CHARGES ( $ 1 :  914 809 913 919 926 1128 1281 1218 998 906 855 879 11746 



VTILITY-RATE: Cps-COST 

JAN 2183 2183 10.8 

FEB 1816 1816 10.5 

. m  1401 1401 10.2 

APR 

HAY 

JUN 

JLlL 

Aw; 

SEP 

OCT 

. NOV 

919 919 , 

776 716 

1546 1546 

2320 2320 

1977 1977 

953 953 

-742 742 

1278 1278 

' 8.7 

7.5 

8.5 

9.5 

9.0 

7.1 

' 7.3 

10.5 

, 

0 0 0 0 0 0 0.6000 1310 10.8 1310 

0 0 0 0 0 0 0.6000 1090 

841 

10.5 1090 

10.2 841 0 0 0 0 0 0 0.6000 

8.7 552 

7 .5 466 

8.5 928 

9.5 , 1392 

9.0 1186 

7 . 1  572 

7.3 445 

10.5 ' 767 

0 '  

0 

0 

0 

0 

0 

0 

0 

0 .  0 

0 0 

0 0 

0 -  0 

0 , o  

0 0 

0 0 

0 0 

552 0 0.6000 0 

0 0 0.6000 466 

928 0 0.6000 0 

0 0 0.6000 1392 

0 0 0.6000 1186 

0 0 0.6000 572 

0 0 0.6000 445 

0 0 0.6000 767 



L D L  P R O C E S S O R  I N P U T  D A T A  

W@d Nav 1 0  15:17:48 1993LDL RUN 3 

988 TITLE LINE-1 " OFFICE BUILDIRG 6 DELIIRESTAURANP 
0 989 0 LINE-2 ELECTRCCHROXIC CLBZIKC IN ATRIUM " 

990 0 LINE-3 " WAW SYSTW I N  OFFICE 6 PSZ I N  ATRIM " 
" 991 LINE4  " GAS EWGINE DRIVEN CHILLER 6 HEaT ROCYO 
Q 992 " LINE-5 " SWP3.IWP RUW 3 ' .. 
0 993 0 

0 99% 0 ABORT ERRORS .. 
" 995 " DUGWWIC WARNINGS .. 

996 " RUN-PERIOD JAN 1 1988 THRU DEC 3 1  1988 .. 
0 997 0 BUILDIffi-LOCATION LBTITUDC-42 LONGITUDE88 
0 998 " TIklE-20hTE=6 ALTITUDk610 . . 
Q 999 " 
~ 1 0 0 0  " LOALS-REPORT SWWARY=(LS-D) .. 
01001 " 
"1002 " S BUILDIW DESCRIPTION 
"1003 " 
Q1004 " s THE MEDICAL OFFICE BUILDIffi ABOVE HAS BEEN RBIODELED WITH 
01005 0 $ DIFFERENT USAGES TO DWONSTRATE NE8 FEaTURES OF DOE-2.1D a d  E. 
01006 0 

01007 Q $ STRUCTURE REINFORCED CONCRETE CONSTRUCTION WITH B I N  CONCRETE FLOORS AND ROOF 
*loo8 * $ 1OW FLOOR TO FLOOR HEIGHT, TWO STORIES HIGH.  RETURN A I R  PLENUMS 
O1009 S ARq NOT DEFINED. 
01010 0 

"1011 " s W A L L S  
01012 0 $ AND STARTING WITH THE OWSIDE SURFACE IWD MVING INWARD: 
O1013 " S 21N PRECAST CONCRETE PANEL (CC03); 21N POLYSPRENE INSULATION 
"1014 Q .$ R-8 (IN35);  31N AIRSPACE (AL21); 5/81M.GYPSUM BOARD (GPO4): 
"1015 " $ 3/4IN FINISH PLASTER. 
"1016 " 
"1017 " S ATRIUM ROOF BUILT-UP ROOFIRG (BRO1): 31N ROOF INSULATION R-8 (IN76):  
"1018 Q s 61N CONCRETE (CCO4); INSIDE FILM RESISTANCE .76 
0'1019 " 

USING CODE WXDS FROX THE DOE-2 LIBRARY (REFERENCE W A L  PART 2) 

"1020 " S OFFICE ROOF BUILT-UP ROOFING ( B R O l ) ;  31N ROOF INSULATION R-8 (IN76);  
01021 " s 
01022 " s 
"'1023 
"102% $ FLOORS 
"1025 " 
"1026 " S WINDOWS 
O1027 " S 
"1028 " s 
"1029 S 
01030 0 .$ 
41031 * S 
"1032 S 
"1033 " $ 
"1034 " S 
"1035 
O1036 " S IWPERIORS 
*lo37 " S 
"1038 " S 
"1039 0 $ 
"1040 " S 

2 fT A I R  SPACE (AL33): 3/4IN MY-IN ACOUSTIC TILE (AC03); 
INSIDE-FILM-RESISTAE .76. 

FIRST FL I S  SLAB-ON-GRADE EFFECTIWE U-VALUE OF ENTIRE AREa .OS. 

OFFICE AREA QPT HIGH AND FULL WIDTH OF EaCH WALL, EXCEPT SOUTH 
WALL WHERE THERE ARE W WINDOWS. EXCER FOR ATRIUM, G W S  I S  
DOUBLE-PANE TINTED WITH A SOLAR TRBMSIITTAE OF 0.53. 

ATRIUM GLAZIffi I S  ELECTROCHROXIC, Sh'CHING FRW CLEaR TO 
COLORED [TO REDUCE SOLAR GAIN) WHEN ATRIUM HAS A COOLING LOAD 
(AS DETERMINED BY THE LOADS PROGRAM) THE PREVIOUS HOUR. 
THERE ARE TCO MIN SECTIONS OF GLASS 29' WIDE BY 
30' HIGH WITH NO OWERHMGS OR SIDE FINS. 

CEILIffiS ARE SMJIATED AS PART OF THE ROOF STRUCTURE ON THE TOP 
FLOOR. PARTITIONS SIMUMTE A G W S  W A I L  BETWEEN ATRIUM k N D  
OFFICE SPACES. BW WALLS BETWEEN IWTERIOR AND MTERIOR OFFICES 
ARE NOT DEFINED. W W  BETWEEN THE EQUIPHEW RKM AND OFFICES 
HAVE A U - W U U E  OF .28. 

Q1041 
O1042 * S SPACE LOADS LIGHTING IS  RECESSED FLUORSCEXT WN WENTED AT 1 . 5  WATTS/SQFT 
"1043 " $ I N  THE OFFICES IWD 2.2 WATT/SQFT IN THE ATRIUM. 
"1044 S PEOPLE I N  OFFICES I S  INWT AT 15OSQfTIPERSON. 

6.1 



"1045 0 s PEOPLE IN ATRIUM ARE ZERO. 
"1046 S 
"1047 S .1 AIRCHANCE WHEN FANS ARE ON. 
"1048 $ 1  

"1049 ' s IN THE ATRIUM. 
01050 0 

01051 0 $ CONSTRUCTIONS 

INFILTRATION IS SET AT . 2  AIRCWES/HR WHW FANS ART OFF AND AT 

EQUIP#ENT IN OFFICES IS SET AT 1 WA'RSISQPF AND 1.5 WATTS/SQm 

"1052 . 
01053 ROOF-0 =LaYERS # A T I ( B R O ~ , I K ~ ~ , C C ~ ~ , A L ~ ~ , A C O ~ )  I-F-Rz.76 .. 
'1054 " ROOF-A =LAYERS #AT~(BROl,IK16,CCO4) I-F-R .76 
'1055 " OFF-ROF =CONSTRUCTION MYERS ROOF-0 .. 
"1056 ' ATR-ROF =CONSTRUCTION LAYERS ROOF-A .. 
01057 " WAIL-1 =LAYERS klAT=(CC33,IN35,AL21,GPO4.GP04) .. 
O1059 " BW1 =CONSTRUCTXON Uz.05 .. 
"1061 WL2 =CONSTRUCTION 0=1.05 5 ATRIUM CUSS PARTITIONS $ .. 
"1062 ' WL3 =CONSTRUCTION Uz.28 S IWERIOR PARTITIONS S .. 
O1063 " 
'1064 " S CLASS DESCRIPTION 
'1065 O 

'1067 " 
'1068 
O1069 

O1058 0 WL1 =CONSTRUCTION MYERS.WAIL-1 .. 
"1060 0 BW2 =CONSTRUCTION u=.0001 .. 

O1066 " CTl *CLASS-TYPE CUSS-TYPE-CODb5 PAHES-2 . 
S C U S S  TYPES MR .WITCHABLE GMZIffi IN ATRIW WINDO3S 

'1070 " ELECI'RO-CLEAR &LASS-TYPE CLRSS-TYPE-CODE2800 .. S ELWl'ROCHROHIC ABSORBIN, 
CLAZINC SELECTED FRW WINDOW LIBRARY-- 
TYPE: DOUBLE ELECXTROCHROXIC ABSORBING IO BLEACHED AIR 6.3 

G-T-C MYERS U-SI 0-IP SC SHCG TSOL TVIS CBP(m) CAS-FILL 
2800 2 2.43 0.43 0.85 0.73 0.63 0.75 6.3 Air 

'1071 ' S BLEACHED STATE 
"1072 ' S SHADING COEF = .85 
01073 " 
"1074 " ELECTRO-COLOR =CUSS-TYPE CLBSSiTYPE-CODB2801 .. S ELECTRCCHROHIC ABSORBING, 

GLAZING SELECTED FROX WINDOW LIBRARY-- 
TYPE: DOUBLE ELECTRGCHROXIC ABSORBING IC COLORED AIR 6.3 

G-T-C LAYERS U-SI U-IP SC SHCG TSOL TVIS CBP(m) CBS-FILL 
2 8 0 1  2 2 .43  0.43 0 .21  0.18 0.09 0.12 6.3 Air f7, 

ii 

1 
1 
1 
1 

, ' 1  
1 
1 
1 
1 

"1075 O S COLORED STATE ' 
"1076 
"1077 
O1078 
"1079 O 

0'1080 0 

01081 " 
01082 " 
O1083 " 
'1084 ' 
"1085 0 

01086 0 DOinclude /u3/doe2/2ld/dev/SBtlPLES/officsch.inc 
' 1 "  
' 2 

3 O S W@ have created a file of the OFFICE L4lADs SCHEDULES from the HEDICAL BLDG i- 

* 4 ' S EDL file and named It 0FFICSCH.INP We then called these same schedules 
' 5 $ using the term - 0Oinclude officsch.inp - in these two input files. 

6 O  
0 7' $ OFFICE SCHEDULES 
* 8 9  
0 9 " O c l  =DAY-SCHEDULE (1,9) (0) (10.12) (1) (13.14) ( . 8 . . 4 )  

S SHADING COEF = - 2 1  

S The following command calls the'file containing schedu 
S for offices that is on the sample run input 
S t a p .  It #VW reside in a directory on your 
S computer systm so that this demonstration 
S of a GENERALIZED LIBRARY can function. For users 
S with a large computer system the file name should 
S include the full path name, or as an alternative 
S use the Dofileprefix command. 

S This is a demonstration of hcw to use the GENERAL LIBRARY FEATURE. 

- .  

.. . 
. .  

i 

I .  



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 10 0 

0 11 .o OC2 
12 OCCUPANCY 
13 

O 14 O O C C U P  
0 1s 0 

(I 16 L1 
17 (I 

0 1 8 0 U  
* 19 LIGHTS 
0 20 0 

21 O LTl 
0 2 2 0  
0 23 0 Es1 

24 O ES2 
25 O EQUIPElEWr 

O 26 
0 27 OEgl 
0 28 0 

O 29 (I I1 

I) 31 INFl 
30 INFILTRAT 

32 

=DAY-SCHEDULE 
=WEE#-SCHEDULE 

SCHEDULE 

=DAY-SCHEDULE 

=DAY-SCHEDULE 
=WEE#-SCHEDULE 

=SCHEDULE 

=DAY-SCHEDULE 
=DAY-SCHEDULE 
=WEE#-SCHEDULE 

=SCHEDULE 

=DAY-SCHEDULE 
=WEE#-SCHEDULE 
SCHEDULE 

(15.18) ( . 7 )  (19,21) (.4) (22.24) (.2) .. 
(1,241 (.2) .. 
(WON.TUE) OC1 (WED) OC2 
ITHU.SAT) OC1 (SUN,HOL) OC2 .. 
THRU DEC 31 OCCUPANCY .. 
(1.6) (.2) (7.12) (-9) (13.14) (.8,.4) 
(15 ,18)  (.7) (19.21) (.4) (22,24) (.2) .. 
(1.24) (.2) .. 
(WON.TUE) L1 (WED) L2 
(THIJ.SAT) L1 (SQJ,HOL) L2 .. 
THRU DEC 31 LIGHTS .. 
(1.9) (0) (10.21) l.9) (22.24) ( . a )  .. 
(1.9) (0) (10.24) (.4) .. 
(#OIJ.TUE) ES1 ' (WED) ES2 
(THU.SAT) ES1 (SUN,HOL) ES2 .. 
THRU DEC 31 EgUIPXRiT .. 
(1.9) (1) (10.21) (.SI (22.24) (1) .. 
(AIL) I1 .. 
THRU DEC 31 INFILTWT .. , 

Pile : INPUT2.TMP 
O1087 
01088 0 $ DELI/RESTAVRAWT SCHEDULES $ 
01089 0 

O1090 I) OC4 D-SCH (1.7) (0) (8.11) (.1,.2,.5,.5) (12.15) (.7) 
01091 0 (16,211 (.8,.7,.5,.5,.3,.3) (22,20) (0) .. 
'1092 I) OCS = D-SCH (1.7) (0) (8.11) (.1,.2,.5,.6) (12.17) (.E) 
"1093 (18.22) (.6,.2,.2,.2,.1) (23.24) ( 0 )  .. 
O1094 OC6 I D-SCH (1,24) ( 0 )  .. 
O1095 OCCUP2 = SCH THRU D E  31 (WD) OCCB (SAT) OCS (SvN.HOL) OC6 .. 
01096 O 

O1097 O L4 = D-SCH (1,7) (0) (8.9) (.2,.5) (10,18) 1.9) 
"1098 (19,241 (.6, .6,.5,.2.0,0) ,. 
O1099 L5 = D-SCH (1.7) ( 0 )  (8,lO) (.1,.3,.6) (11.18) (.9) 
*1100 0 (19,241) (.5,.3,.3,.1,0,0) ,. 
O1101 L6 D-SCH (1,24) (0) .. 
"1102 LIGHTS2 = SCH THRU DEC 31 (WD) L4 (SAT) L5 (SUN,HOL) L6 .. 
O1103 
O1104 IF4 = D-SCH (1,6) (1) (7.21) (0) (22,241 (1) .. 
O1105 IF5 = D-SCH (1.6) (1) (7,221 ( 0 )  (23,241 (1) .. 
O1107 INFIL = SCH THRU DEC 31 (WD) IF0 (SAT) IF5 (SUN.HOL) IF6 .. 
'1108 0 

O1109 Eg2 
01110 0 

01111 
01112 0 S SET DEFAULTS 
O1113 
01110 SET-DEFAULT FOR EXTERIOR-WALL HEIGHTolO AZIMUTH=180 
O1115 I) CONSTRUCT IONrWLl . . 
O1116 SET-DEFAULT FOR WINDOW HEIGHT.4 Y.4 GLASS-TYPE=CTl .. 
O1117 
01118 0 S SPACE DESCRIPTION 
01119 
Oll20 OFFICE SPACE-CONDITIONS TEWPEWTURE= (74) FLOOR-WEIGHT=70 
01121 EQUIPHEWr-W/SQFT=l EQUIP-SCHEDULE=EQl 
01122 O LIGHTING-WISQFT=1.5 LIGHTING-SCHEDULELTl 
O1123 INF-HETHO[hAIR-CXE AIR-CHPSZGES/HR=.2 
"1124 O LIGHTING-TYPE=SUS-FLUOR 
O1125 PEOPL€-HG-LBT=200 PEOPLE-HG-SWSs250 
O1126 PEOPLE-SCHEDULkOCCUP . . 
O1127 

. O1106 * IF6 D-SCH (1,24) (1) .. 
= SCH THRU DEC 31 (ALL) (1.24) (1) .. S WFRIGERaTOR COMPRESSOR HEAT 

S REJECTED TO SPACE 

d 

cj 

603 



01128 ATRIUM 
'1129 
"1130 
O1131 (> '1132 
01133 
01134 
01135 .a 
01136 
01137 
O1138 
*1139 
01140 * 821 
O1141 
01142 
O1143 * 
O1144 El 
01145 W 1  
O114.6 
01147 O E1S 
"1148 
OllQ9 
01150 0 

01151 O BZ2 
"1152 
*1153 " 
'1154 E2 
0'1155 w2 
O 1 1 5 6  
"1157 (I 

*1158 
O1159 BZ3 
O1160 " 
'1161 E3 
O1162 W3 
O1163 
O l I . 6 4  E3S 
O1165 
O1166 
"1167 
"1168 TZ1 
O1169 
01170 O R1 

*1172 
"1173 
O1174 
O1175 
O1176 
'1177 
'1178 TZ2 
O1179 
01180 
01181 " 
01182 
'1183 * 
O1184 O 

01185 TZ3 
O 1 1 8 6  
O 1 1 8 7  
"1188 0 

01189 
O1190 O 

01191 121 
O1192 1 

. "1171 O 

=SPACE- COND IT1 ONS 

=SPACE 

TWPERATURE=(74) FLOOR-WEIGHT=lOO 
LICHTINC-SCHEDULE=LIC~S2 
LIGHTING-TYPbINCAND 
LICHTINC'-W/SBFT=2.2 
EgUIP-SCHEDULE=EQZ 

I NIJtBER-OF-PDPLEr6 
EgUIP#ENT-W/SQFP=1.5 

PEOPLE-HUT-GAIN: 550 
PEOPLE-SCHEDULE I OCCUP2 ' 

INF-SCHEDULbIWn AIR-CHJWGESIHR:.~ 
' IMP-#ETHOD=AIR-CHE e. 

S-C=OFPICE W E R - O F - P D P L ~ 2 0  
AREA.3230 VOLWE=29070 A2s90 Y.200 .. 

=EXTERIOR-WALL 
= w 1 m  

. =EXTERIOR-WALL 

' UNDERGROVP1D-FUX)R 

=SPACE 

=EXTERIOR-WALL 
=WINDOW 

UNDERGROUND-FLOOR 

=SPACE LIKE BZ1 AZr-90 X s l O O  Y=O 

=EXTERIOR-WALL LI#E El .. 
= W I N D O W  LIKE w 1  .. 
=EXTERIOR-WALL W=17 AZ=270 Y.17 .. 

UNDERGROUND-FLOOR AREA.3230 CONSmBW1 

=SPACE 'LIKE BZ1 2:lO .. 
=ROOF H.17 W=200 AZ.180 TILTtO 2=10 

CONSOFF-ROF .. 
EXTERIOR-WALL LIKE El  .. 
WINDOW LIKE w1 .. ' 

EXTERIOR-WALL .LIKE E1S .. 
=SPACE LIKE 622 z=10 .. , 

ROOF LIKE R1 H.20 Wr83 .. 
EXTERIOR-WALL LIKE E2 .. 
WINDOW LIKE w2 .. 

=SPACE LIKE BZ3 Z=lO .. 
ROOF LIKE R1 Ht17 W=180 .. 
EXTERIOR-WALL LIKE E3 .. 
EXTERIOR-WALL LIKE E3S .. w1um LIKE w3 .. 

=SPACE ' S-C-OFFICE AREA:3540 VOLWE=70800 . 
NU#BER-OF-PEDPLE=QO A2190 X.17 Yr180 .. 

I 

I 

> I  . 

. .  
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"1193 
"1194 IN1 
"1195 IN2 
O1196 " IN3 
Q1197 
Q1198 " 
01199 Q 

Q12OO 0 

"1201 " 
Q1202 Q 122 
O1203 " 
"1208 " 
"1205 
"1206 " 
"1207 " 
Q1208 " 
O1209 
* l a l o  Q 

*l2ll " 
Q1212 " AT21 
"1213 " 
"1214 " 
"1215 ATROOF-1 
"1216 " 
Q1217 " 
"1218," E4 
"1219 " E5 
Q1220 F1 
"1221 FRAME-A 
01222 " WINDOW-A 
"1223 " 
Q1224 * 
"1225 
Q1226 
O1227 
Ot228 
Q1229 
Q1230 
Q1231 
"1232 * AT22 
"1233 

"1235 " 
. "1236 " 

Q1231 " 

Q1234 ATROOF-2 

*1238 " FRAME-B 
'1239 * WINDOW-B 
Q1240 
"1241 EQUIP-RFl 
"1242 
Q1243 " 
"1244 (I 

"1245 
"1246 " 
Q1247 
Q1248 
Q1249 " 
Q1250 " 
"1251 " 
"1252 
"1253 END .. 

=INTERIOR-WALL 
=INTERIOR-WALL 
=INTERIOR-WW 
ROOF 
ROOF 
EXTERIOR-WALL 
UNDERGROUND-FLOOR 

=SPACE 

INTERIOR-WWLL 
INTERIOR-WAIL 
IRTERIOR-WALL 
EXTERIOR-WALL 
ROOF 
ROOF 
UNDERGROUND-FLOOR 

=SPACE 

=ROOF 

=EXTERIOR-WALL 
=EXTERIOR-WALL 
dJNDERGROUND-FLOOR 
zEYTERIOR-WALL 
= W I W  

EXTERIOR-WALL 
WINDW 

=SPACE 

=ROOF 
EXTERIOR-WALL 
EXTERIOR-WALL 
UNDERGROUND- FLOOR 
=EXTERIOR-WALL 
=WINDOW 

=SPACE 

EXTERIOR-WALL 

ROOF 

INTERIOR-WW 
UNDERGROUND-FLOOR 

AREA.1200 NMT-TO AT21 CONSzWL2 .. 
AREA=lZOO NMT-TO AT22 CONS.WL2 .. 
AREA=800 NMT-TO QUIP-RFl CONSzWL3 .. 
LIKE R 1  H.18 W-180 2.20 .. 
LIKE R1 Hr15 W-20 Yo18 2.20 .. 
H.20 15.18 AZ=90 X-180 .. 
AREk3540 cOpIS=BWl .. 
LIKE I21 A2.-90 X.83 YrO .. 
LIKE IN1 WMT-TO AT21 .. 
LIKE IN2 WMT-TO AT22 .. 
LIKE IN3 .. 
H=20 kk18 82~270 Y=18 .. 
LIKE R1 H.18 #:la0 2.20 .. 
LIKE R1 H.15 a120 X=l60 Y=18 2120 .. 
ABEA=3560 CQNS=BWl .. 
S-C=ATRIUfl AREA=1800 VOLUHE16200 
x=35 Y.40 .. 
HE1cHT166.6 WIDTH-30 
AZWVTH=O TILT=26 X=30 Y.60 2=20 
CONSzATR-ROF . 
LIKE E4 A2=90 X=30 YrO .. 
wREA=1800 CONS.BW2 .. 
HEIGWk29 WIDTH=30 2=20 .. 
Hi28.9 Wr29.9 X=.05 Y=.05 
GLASS-TYPE = ELECTRO-CLEW 
CLASS-TYPE-SW = ELECTRO-COLOR 
SWITCH-CONTROL 5 SPACE-LOAD 
SWITCH-SGP-LO I 0 
SWITCH-SET-HI r 0 .. 
LIKE F W E - A  HEICHT.10.7 W=30 2.9.3 .. 
LIKE WINDW-A H~10.6 W.29.9 .. 
LIKE AT21 Y.100 .. 
LIKE ATROOF-1 . . 

H=M.S w.60 Y = ~ O  2 4 0  .. 

LIKE E4 .. 
LIKE E5 .. 
L I E  F1 .. 
LIKE FRAME-A .. 
LIKE W I W - A  .. 
ZONE-TY PE=UWONDIT IONED 
BREB=l200 WOL~E=17580 X.35 .. 
HEIGHT.20 WIDTH.30 .. 
H.41.2 W=30 CONSrOFF-ROF 
TILT.15 2~9.3 X=30 Y.40 AZIMUTH-0 .. 
BREAz279 COHSrWL3 NMT-TO AT21 .. 
wRER.1200 CONS.BW1 .. 

*1254 COMPUTE LOADS .. 
"1255 * INPVT SYSTBIS .. 

- 



0 
"1256 " 
"1257 * 
"1258 * 
"1259 
"1260 " 
*1261 * 
.Or262 * 
"1263 " 
"1264 " 
"1265 " 
"1266 * 
"1267 " 
"1268 * 
"1269 " 
*l270 * 
"1271 " 
"1272 " 
"1273 
*1274'" 
"1275 " 
"1276 * 
"1277 * 
"1278 
"1279 * 

. "1280 " 
"1281 
"1282 " 
"1283 " 
"1284 " 
"1285 " 

, "1286 * 
"1287 " 
"1288 * 
*1289 * 
"1290 " 
"1291 " 

. "1292 " 
"1293 " 
"1294 " 
"1295 * 
'1296 " 
"1297 " 
"1298 " 
"1299 " 
'1300 " 
"1301 " 
"1302 " 
*1303 
*1304 * 
"1305 " 
"1306 " 
"1307 * 
"1308 " 
"1309 " 
"1310 * 
*1311 " 
"1312 " 

S D L  P R O C E S S O R  I N P U T  D A T A  
\ 

Wed N o v  10 15:17:48 1993SDL RUN 3 

S Y S T B S - R E F O R T  

$ DESIGN TWPS 
s 
S SYSTEM T Y P E  
s 
s 
s s s s s s 
s s s s 

DAYS 

AHU- SCH ED 
MU- SCH ED2 

T H E a T l  

TcCOLl 

TcCOL2 

S M R Y  ( S S - D , S S - A , S S - J )  . . 
\ 

S HVAC S Y S T p l s  DESCRIPTION 

ATRIUM CCOLING 7 6 F - S m .  72F-WIKTER HEATIKG SFPBACK 65F 
O F F I C E  CODLING 76F HEATING 72F 
THE O F F I C E  IS SERVED BY A VAVS S Y S T W  WITH T H E  BASEBOARD RESET 
BY THE'OUTSIDE A I R  TEMPERATUFE. 

THE RESTAURBWP/DELI IS SERVED BY 2 PKC VARIABLE TWPERATURE - 
C O N S T m  WOLWE S Y S T p l s  (PSZ). THE UNIT SERVING T H E  D E L I  WHICH 
HAS OPEN C M W O R K  FOR DISPLAY OF FOOD AND BEVERAGES RECOVERS 
REJECTED HEAT. T H I S  SI#VLATION CAN ALSO B E  USED FOR GROCERY 
STORES. 
BOTH S Y S T E S  HAVE DRY BULB ECONOXIZERS WITH A 68F L I M I T  ON THE 
VAV S Y S T W  AND A 25 BTUH/ODRY A I R  ENTHALPY L I M I T  AND A 74F 

CONTROLLERS. 
WHICH PROTECTS THE COMPRESSOR FRO# BURNOUT ON W EVAPORATOR 
IQADIKG. 

'DRYBULB L D I I T  ON T H E  PKC DX UNITS REPRESENTATIVE OF PKC'D 
T H E  U N I T S  ARE Atso FI'ITED WITH AN ECOlvo LCCKOVT 

S A I R  HANDLIKG UlUIT SCHEDULES 

: WEEK-SCHEDULE (MON.SAT) ( 1 , 7 )  (0) (8 .21 )  ( 1 )  (22 .24 )  (0) 
(SUN,HOL) (1 .24 )  (0) .. 

SCHEDULE THRU DEC 31 DAYS .. 
SCHEDULE THRU DEC 31 (ALL) (1 .24 )  ( 1 )  .. 

S HEATIKC THEWOSTAT SCHEDULE 

I SCHEDULE THRU DEC 31 (MON,SAT) ( 1 . 7 )  (65)  (8 .21 )  (72)  (22 .24 )  (65)  
(SUN,HOL) (1,241 (65)  . . 

S COOLING T H E W S T A T  SCHEDULES 

SCHEDULE THRU DEC 31 (MON,SAT) ( 1 . 7 )  (90)  ( 8 . 2 1 )  (76)  (22 .24 )  (90 )  

SCHEDULE THRU DEC 31 (AIL) (1,241 (76)  .. 
S h E B O A R D  RESET SCHEDDULE 

(SUN,HOL) ( 1 . 2 4 )  (90)  .. 

R 1  DAY-RESET-SCH SUPPLY-HI = 1 SUPPLY-IQ = 0 
OUTSIDE-LO = 0 OUTSIDE-HI = 50 .. 

BBSD-RESET = RESET-SCHEDULE THRU DEC 31 (ALL) R 1  .. 
S REFRIGERATED CASIXORK SCHEDULES 

FDOD-S-S = SCHEDULE THRU DEC 31 (#ON,SAT) ( 1 . 9 )  1.4) (10.21)  ( 1 )  (22 .24 )  ( . 4 )  

I SCHEDULE THRU DEC 31 (#ON,SAT) (1.91 t . 7 )  (10.21)  (1 )  (22 .24 )  ( . 7 )  FOOD-L-S 

FOOD-AUX-S I SCHEDULE THRU DEC 31 (MON,SAT) ( 1 . 9 )  ( - 2 )  (10 .21 )  ( 1 )  (22 .24 )  ( - 2 )  

(SUN.HOL) ( 1 . 2 4 )  1.4) .. 
(SUN.HOLl (1 .24 )  ( . 7 )  .. 
(SUN.HOL) (1 .24 )  c.2) .. 

MIN-OA = SCHEDULE THRU DEC 31 (Ab) ( 1 . 9 )  (0) (10.21)  (-999) (22.28)  (0) .. 
$ ZONE DESCRIPTION 



O1313 
01314 EMI-ATR 
01315 O 

"1316 " WV-OFF 
O1317 O 

O1318 " 
01319 AT21 
O1320 " 
"1321 
"1322 
01323 
"1324 " 
01325 O 

O1326 " 
01327 O 

O1328 O ,  

"1329 " 
O1330 
"1331 AT22 
"1332 EQUIP-RM 
"1333 O BZ1 
O1334 BZ2 
"1335 I) E23 
01336 O TZl 
"1337 " TZ2 
O1338 " TZ3 
O1339 * I21 
"1340 122 
O1341 " 
"1343 
"1344 " 
Or345 
O1346 (I 

O1347 
O1348 O 

O1359 * 
O1350 
"1351 " 
O1353 
"1354 
"1355 " 
O1356 " 
O1358 OFF-SYS 
O1359 " 
O1360 I) 

"1361 ", 
O1362 " 
O1363 " 

O1302 O FS-SYS1 

. O1352 " FS-SYS2 

. "1357 

' "1360 

= ZONE-CONTROL D-H-T 70 D-C-T 74 H-T-SCH THERTl C-T-SCH TCCOLZ 

= ZONE-CONTROL D-H-T 74 D-C-T 74 H-T-SCH THERTl C-T-SCH TCOOLl 
T-TYPE PROPORTIOMAL .. 
T-TYPE REVERSE-ACTION .. 

= ZONE 2-C Em-ATR OUTSIDE-AIR-CFW 665 
REFG-ZONE-WAD =(-10000, -5000,-6000) 
REFG-ZONE-SHR E (.9, .8, .9) 
RE=-DISCHARGE-T =(-10,23,30) 
REFG-EVAP-T = (-25,20,25) 
REFC-SENS-SCH I (FUOD-S-S, FUOD-S-S, FCOD-S-S) 
REFG-UT-SCH = (FOOD-L-S,FUOD-L-S,FCOD-L-S) 
RE=-Am-SCH = (FOOD-AVX-S,FCOD-AVX-S,FOOD-AUX-S) 
RE=-DEF-MECH = (RESISTANCE.FREON,FREON) 
REFG-DEF-EFF = (.95, .80, .85) 
REFO-DEF-CTG (THEP&OSTATIC,TDIER,TIHER) a .  

= ZONE 
= ZONE 
= ZONE 
= ZONE 
= ZONE 
= ZONE 
= ZONE 
= ZONE 
= ZONE 
= ZONE 

2-C Em-ATR OUTSIDE-AIR-CFi4 665 .. 
ZONE-TYPE=UNCONDITIONED .. 
2-C ENV-OFF OA-CFHIPERrlS B-R=-90000 

LIKE BZ1 B-R=-37000 .. 
LIKE 821 B-R=-100000 .. 
LIKE BZ1 B-R=-94000 .., 
LIKE BZ1 B-R=-40000 .. 
LIKE BZl~B-R=-104000 .. 
LIKE 821 B-R=-50000 .. 
LIKE BZ1 B-Rn-54000 .. 

\ 
= SYSTEM SYSTW-TYPE=PSZ MAX-S-T.100 IIN-S-T.55 

SUPPLY-STATIC=3 SUPPLY-EFF=.45 DRYBULB-LDIIT=74 
ENTHALPY-LMITt2S ECONO-LocKOUT=YES 
HEAT-SOURCE=HOT-WATER 
REFC-SIZINC-PAT ~1.3 
REFC-COIP-CROUP (SEPARATE,COWON,CO~ON) 
REFC-MAX-HTREC = 30000 
REFC-HTR!X-UNITS = (NO, YES) 
ZONE-NMES = (ATZI) .. 

= SYSTW SYSTEM-TYPEzPSZ M&X-S-T=100 MIN-S-T=55 
SUPPLY-STATIC=3 SUPPLY-EFF=.dS 
FAN-SCHEDULEIAHU-SCHED HUT-SOURCE=HOT-WATER 
NIGHT-CYCLE-CTRL=CYCLE-ON-FIRST 
Z O N E - ~ St(ATZ2,EQUIP-~) - a  

I SYSTW SYSTW-TYPE=VAVS W-S-T=120 WIN-S-T=60 
SUPPLY-STATIC=5 SUPPLY-EFFr.55 ECONO-LIMIT-T*68 
FAN-SCHEDULErAHU-SCHED IIN-CF#-PATIO=.3 
FAN-CONTROLSPEED HEAT-SET-T=100 
RETURN-AIR-PATH=DUCT OA-CONTROLITEHP 
N-C-CXYCLE-ON-ANY RMEBT-DELTA-T=55 ' 
IIMTAIR-SCH:#IN-OA BASEBOARD-SCH=BASD-RET 
ZONE-NAE1ES~iB21.B22,B23,TZ1,TZ2~TZ3~121,IZ2) -. O1365 I) 

"1366 " P M 1  = PLWl'-ASSICNHEWT SYSTEH-NMES = (FS-SYS1,FS-SYS2,OFf-SYS) 
O1367 DHW-SIZE 0 
"1368 O DHW-G&/#IN = 4.44 
O1369 DHW-SCH =Dam .. 
O1370 
O'l371 D1 = D-SCH (1.7) (0) (8.21) (.1~.2,.3,.4,.55~.6~.6~.4~,.4~.~5,.4~~.4~.3~~3~ 
O1372 (I (22.24) (0) .. 
01373 D2 = D-SCH'(1.7) (0) (8.22) (.15,.2,.25,.4,.5,.55,.55,.45,.45,.45..45..4,.35, 
"1374 " .25,.2) (23,241 (0) .. 
"1375 D3 = D-SCH (1.9) (0) (10.19) (.1,.25..3,.35,.35,.3..3..35,.3..2) 
O1376 (20.24) (01 .. 
"1377 " IIOm = SCH THRU DEC 31 (WD) D1 (SAT) D2 (SUW.HOL) 03 .. 

i, 



I 
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P D L  P R O C E S S O R  I N P U ' T  D A T A  

Wed Nov 10  15::7:48 1993PDL RUM 3 

"1381 " P M 1  = PLAW-ASSIGNHEt+T .. 
"1382 " PM-REPORT S W R Y  (PS-A,PS-D,BEPS) .. 
"1383 " 
"1384 " S P W  DESCRIPTION 
"1385 " 
"1386 " $ THIS PLAElT IS SERVED BY A SINGLE 68s W I N E  DRIVEN PACKAGED CHILLER WITH 
"1387 " S HEAT RECOVERY FROM THE FNGINE THAT HEATS DOXESTIC HUT WATER (PRKFSS) AND 
"1388 " S THE BUILDIN.  A HOT WATER GENERATOR SERVES TO HEAT THE BUILDING WHEWEVER 
"1389 " S THE CHILLER IS NOT I N  USE. THE DOH!3TIC HOT WATER IS ALSO HEATED BY THE 
"1390 " S W G  WHENEVER THE CHILLER I N  ROT I N  USE. 
"1391 " 
"1392 " HWG = PLANT-EQUIWEWP TYPE=H!+BOILER SIZE -999 I - N  1 .. 
"1393 " CHLR = PLAWI'-EQUIWENT TYPEEPIC-CHLR SIZE -999 I-W 1 .. 
"1394 " 
"1395 " HEAT-aECOVERY SUPPLY-1 (EKC-CHLR) 
"1396 " D W D - 1  (SPACE-HEAT, PROCBS-HEBT) . . 
"1397 " 
"1398 " P L M F T - P M E R S  W-CH-COP=l.l .. 
"1399 " WD .. 
"1400 " COMPUTE P M  .. 
"1401 " INPUT ECOMICS .. I 

ij 



L 

E D L  P R O C E S S O R  I N P U T  D A T A  

Wed Nov 10 15:17:48 1993EDL RUN 3 

, 

"1402 " DIAGNOSTIC WAFNINCS .. 
"1404 " 
01405 " ENERGY CHARGE DESCRIWION 

01403 " ECO~#ICS-REPORp S W R Y  (ES-D,ES-E) - I 

"1406 " 
"1407 
"1408 >" S INVERTED RATE. 
"1409 
"1410 
"1411 " $ SEASON. 
"1412 
"1413 " 

S THIS RATE STRUCTURE IS A TYPICAL SHALL COXMERCIU TIME OF DAY TYPE WITH AND 

$ THERE IS A BASE CHARGE OF 2 CEWS/##H PLUS A FIXED KOWHLY CHARGE OF 200 
S DOLLRRS. ON TOP OF THESE CHARGES FALL THE #wH/#w ENERGY CHARGE FOR UCH 

S NATURAL GAS IS A FLAT RATE OF 60 CENTS PER THEW. 

I N  OTHER WORDS ENERGY COSTS INCREASE Bs CONSWPTION RISES. 

THERE IS A LIMITATION OF 15000 #wHS FOR THE FIRST BLOCK. 

"1414 " ELEC-COST = UTILITY-RATE RESOURCE ELECTRICITY 
*1415 KOWH-CHGS (200) 
"1416 * WK-CHARGES I (WIN-OFF-P, WIN-ON-P, "1417 " SW-OFF-P. SW-ON-P) 
"1418 " BW.GY-CHG = .02 .. 
"1419 " 
01420 *'WIW-OFF-P = B ~ K - C H A R G E  BLOCK-SCH = TOU-CHGS "1421 " SCH-FLRG = 1.1 
"1422 " BLOCKI-TYPE #wH/#w 

"1423 " ~ 
BLOCKI-DATA = (~00..025.15000. *1424 1,.035,0) .. 

"1425 0 WIN-ON-P = BLOCK-CHARGE BLOCK-SCH TOU-CHGS 
"1426 (I SCH-FLRC = 1.2 
"1427 " W K 1 - T Y P E  = #wH/#w 
"1428 " WKl-DATA = (200,.040.15000. 
"1429 * 1,.050,0) .. 
01430 0 SUM-0FF-P = BIDS-CHARGE BLOCK-SCH TOU-CHGS 
Old31 " SCH-FLRG = 2.1 
01432 " BLOCK1-TYPE #wH/#w 
"1433 " BLOCIU-DATA = (200,.025,15000, 
Q1434 " 1..035.0) .. 
"1435 " SUM-ON-P I BLOCK-CHARGE BLOCK-SCH = TOU-CHGS "1436 SCH-FLAG . = 2.2 
O1437 " W K I - T Y P E  = ##H/#w 

"1438 " *1439 * 1,.055,0) .. 
01440 0 TOU-CHGS SCHEDLnE THRU HAY 15 (ALL) (1.12) (1.1) 
'1441 

"1443 " O1444 " (13,181 (2.2) 
"1445 .a (19,24) (2.1) 
O1446 " 01447 " (13.17) (1.2) 

BLOCKI-DATA = (150. .045.15000, 

(13.17) (1.2) "1442 (I (18.24) (1.1) 
THRU 0" 20 (W) (1.12) (2.1) 

THRU DEC 31 (ALL) (1.12) (1.1) 
"1448 " (18,241 (1.1) e. 

0 

"1449 0 

"1450 " GAS-COST = UTILITY-RATE RESOURCE = NATURAL-GAS '1451 " ENERGY-CHG = . S O  .. 
"1452 0 END .. 
"1453 COMPUTE ECONOPlICS .. 
"1454 " INPUT LOADS .. 

, 

6.10 
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m h H  

JBW 

FEB 

CaaR 

APR 

RAY 

m 

JUL 

BUG 

SEP 

om 
FZOV 

DEC 

TOTAL 

M 

_ - - - - - - -  C O O L I N G - - - - - - - -  

COOLING 
ENERGY 
WTU)  

7.20999 

9.80719 

23.84211 

69.42180 

95.43662 

141.87355 

196.30819 

167.03616 

106.53899 

60:16368 

23.76648 

5.71840 -----_--- 
907.123 

T N  
OF c1Iv( 
DY HR 

25 16 

9 16 

5 17 

26 17 

21  12 

29 17 

9 17 

1 9  17 

11 14 

5 15 

2 15 

10 15 

DRY- WET- 
BULB BULB 
TWP TWP 

48.F 42.F 

23.F 19.F 

57.F 46.F 

74.F 60.F 

87.F 76.F 

85.F 67.F 

97.F 73.F 

90.F 71.F 

87.F 72.F 

74.F 62.F 

7 5 . F  6 1 . F  

41,F 35.F 

wm 
C O L I N C  

LOAD 
(XBTU/HR) 

143.827 

184.981 

212.019 

387.010 

412.119 

450.962 

532.357 

505.317 

422.753 

320.579 

305.734 

139.875 _------_-- 

532.357 

- - - - - - - -  H E A T I N G - - - - - - - -  - - -  E L E C -  - - 

HEATING 
ENERGY 
W T U )  

-101.398 

-84.358 

-52.77 5 

-19.922 

-6.564 

-0.391 

0.000 

-0.016 

-3.346 

-14.977 

-50 .568  

-87.514 - - - - - - - - - 
-421.830 

DY 

1 

4 

24 

8 

9 

1 

6 

5 

23 

21 

1 5  

9 

WItml ELEC- H A X ~  
TWE DRY- WET- HEATINC T R I C A L  ELEC 

O F W  BULB BULB LOAD ENERGY LOAD 
HR T B l P  TEMP (XBTUIHR) (W 

7 - l . F  - l . F  -379.043 

6 7.F 6 .F  -345.886 

6 8.F 7.F -328.271 

5 33.F 30.F -227.278 

-123.827 5 40.F 38.F 

5 48.F 47.F -25.491 

4 60.F 54.F -0.108 

5 55.F 54.F -10.219 

5 36.F 33.F -95.200 

5 30.F 29.F -159.590 

6 28.’F 2 6 . F  - 2 6 3 . 1 1 1  

6 14.F 13.F -291.999 ---------- 

-379.043 

24148. 

21865. 

24734. 

24212. 

24148. 

23806. 

24639. 

24649. 

23316. 

24148. 

23231.  

23753. -------- 
286650. 

64.998 

64.998 

64.998 

64.998 

64.998 

64.998 

64.998 

64.998 

64.998 

64.998 

6 4 . 9 9 8  

64.998 - - - - - - - . 

ij 64.998 

I 

6,. 11 
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OFFICE BUILDING & D U J I R E S T A W  
VAV SYSTEH I N  OFFICE 6 PSZ I N  ATRIUM 

ELECTROCHROHIC GLAZING I N  ATRIW 
CAS E I N E  DRIVEN CHILLER 6 HEAT RECY 

DOE-2.1E-001 
SMP3.INP RUN 3 

FS-SYS1 WEATHER FILE- TRY CHICAGO 

Wed NOV 10 15:17:48 1993SDL 3 

____________________-----_---.-----_------------------------------- BE~oP~'- SV-A SYSTW DESIGN PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SYSTB4 ALTITUDE F I Q O R A R E A  Ew[ 
TYPE WJLTIPLIER (SQFI' ) PEI)PLE 

6. 

OVTSIDE COOLIffi HEATIE COOLIE HEATING 
E I R  EIR  

(W) (F)  (CW 1 IKW) (F)  RATIO (KETUIHR) (SHR) (KBTUIHR) (BTUIETU) (BTUIBTU) 

0.37 

\ 
FS-SYS1 PSZ 1.020 1800.0 

SUPPLY RETURN 
FAN ELEC DELTA-T FAN ELEC DELTA-T A I R  CAPACITY SMSIELE CAPACITY 

(CW t 
2037. 1.562 2.4  0. 0.000 0.0 0.333 82.133 0.624 -115.188 0.36 

MTRACTION HEATINC ADDITION 
ZONE PLOW rn PAW PLOW A I R  FXDl CAPACITY SENSIBLE RATE ,CAPACITY RATE 
Ela#E ( C r n  ) (CW 1 (KW) RATIO (CFW ) (KETUIHR) (SHR) (KBTUIHR) (KBTUIHR) ( W U I H R )  MLTIPLIER 

M I N I H U H  OOTSIDE COOLIE 
1 

SUPPLY m u w  

2037. 0. 8 0.000 1.000 678. 0.00 0.00 41.79 0.00 -65.98 1.0 

AT21 

REFRIGERATED EQUIP I N  AT21 _ _ _ _ - _ _ _ _ _ -  Z O N E - - - - - - - - - - -  - C O M P R E S S O R -  - - - C O N D E N S E R  - - -  

DESIGN FAN POMP 
CAPACITY EFFICIENCY HEAT R E I  ENERGY ENERGY 

51.693 0.271 0.064 

DISCHARGE SENSIBLE SENSIBLE SENSIBLE CCXPRESSOR CCXPRESSOR - 
(KBTUIHR) ( ETU/WATT ) (XBTUIHR) (#w) (#w) TWP LOADSTWP . HERTTWP COOLTWP 

W I T  (F)  (KBTUIHR) (KBTUIHR) (KBTUIHR) 

3.8 

7 .O 

-8.471 -8.894 14.547 

-3.615 -3.923 16.390 

1 -10.0 -8.894 

2 23.0 -3.923 

3 30.0  -5.280 -4.800 -5.280 0.000 7.3 I 

, 
6.12' 



OFFICE BUILDING & DELI/RESTAWW ELETROCHROXIC CIAZING I N  ATRIW DOE-2.1E-001 Wed WOV 10 15:17:48 1993SDL XUW 3 
VAV SYSTM IN OFFICE & PS2 IN ATRIUM CAS m I N E  DRIVEN CHILLER & HEAT RECY SMP3.INP RUN 3 
REPORT- SV-A S Y S M  DESIGN PARAMETERS FS-SYS2 WEATHER FILE- TRY CHICAGO 

SYSTM SYSTW ALTITUDE FLOORAREA w 
NAm TYPE MULTI PLIER (SQFT 1 PEOPLE 

FS-SYS2 PSZ 1.020 3000.0 6 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUPPLY WTURN OWSIDE CoOLIi'Y2 HEaTIW COOLING HEATING 
FAN k E C  DELTA-T PAN ELEC DELTA-T AIX CAPACITY SBHSIELE CAPACITY EIR EIR 

(CM I (W (F l  (CM I (ml (Fl  RATIO ( K B T U I H R I  (SHR) (KBTUIHR) (BTUIBTU) (BTUIBTU) 

2357. 1 .808 2.4 0. 0.000 0.0 0.288 91.688 0 .630  -124.146 0.36 0 .37  

AT22 

PUIP-IW 

SUPPLY EXHAUST p 3 I W I ~  OWSIDE COOLIFk MTRBCTION HEATING ADDITION 
ZONE FKlW FLW FAN PLOW A I X  FWY CAPACITY SEWSIBLE RATE CAPACITY RATE 
w ( C M  1 (CW 1 (XWI RATIO (CFM (KBTWHR) (SHRI !#BTU/HRl (KBTUIHR)  (KETUIHR) MULTIPLIER 

2357. 0. 0.000 1.000 678. 0.00 0.00 48.36 0.00 -76.35 1.0 

0. 0. 0.000 0.000 0. 0.00 0.00 0.00 0.00 0.00 1.0 



RETURN OWSIDE COOLIKG HEATING COOLIKG HEATING 
SUPPLY EIR EIR 
K F W  1 (W) (F) (CFW 1 (m) (F) RATIO (KBTUIHR) [ S H R )  (MBTUIHR) (BTUIBTU) (BTUIBTU) 

FAN ELEC DELTA-T FAN ELEC DELTA-T A I R  CAPACITY SENSIBLE CAPACITY 

0.00 0.37 34360. 35.944 3.3 0. 0.000 0.0 0.080 914.790 0.842 -1044.564 

SUPPLY DMAOST ' PIWIHUkl OUTSIDE COOLIKC MTRACT ION HEATING ADDITION 
ZONE FulW FLm FAN FLOW AIR FLCB CAPACITY SENSIBLE RATE CAPACITY RATE - 
MB#E (Crn 1 I (Crn 1 (#w) RATIO (CFW ) [KBTUIHR) ( S H R )  (KBTUIHR) (KBTU/HR) (KBTUIHR) MULTIPLIER 

BZ1 

BZ2 

BZ3 

TZ1 

' T22 

TZ3 

,121 ~ 

, I22 

1.0 6244. 0. 0.000 0.300 306. 0.00 0.00 94.41 -370.88 -400.19 

1.0 1163. 0. 0.000 0.300 153. 0.00 0.00 26.66 -104.74 -124.60 

1.0 6066. 0. 0.000 0.300 306. 0.00 0.00 91.41 -359.13 -400.36 

1.0 6570. 0. 0.000 0.300 306. 0.00 0.00 99.34 -390.26 -420.40 

1949. 0. 0.000 0.300 153. 0.00 I 0.00 29.46 -115.75 -136.81 ~ 1.0 

1.0 6434. 0. 0.000 0.300 306. 0.00 0.00 97.28 -382.18 -423.64 

1.0 2677. 0. 0.000 0.300 612. 0.00 0.00 40.48 -159.03 -187.01 

1.0 2677. 0. 0.000 0.300 612. 0.00 0.00 40.48 -159.03 -187.01 

0 
: - 

I .  



_ _ _ - - - - -  C O O L I N G - - - - - - - -  _ - - _ _ - - -  H E A T I N G - - - - - - - -  _ - _  E L E C - - -  a) 
mxm wm ELEC- HAXIMJkl 

COOLIWG TIHE DRY- WET- COLIffi  HEATING TD4E DRY- WET- HEATIffi TRICAL EL02 
ENERGY O F M  BULB BULB LOAD ENERGY O F W  BULB BULB LOAD ENERGY LOAD 

K W T W  (HBTU) DY HR TEXP TWP (KBTU/HR) (HBTU) DY H R  T W P  T p l P  (KBTU/HR) (M) (mu 

JAN 

FEB 

EtaR 

APR 

m 

JUL 

Auc 

SEP 

om 
ROW 

DEC 

TOTAL 

m 

28.06300 

20.32421 

15.78579 

30.51579 

3Q. 14484 

103.27728 

116.32637 

140.24101 

54.14698 

22.50027 

15.80578 

14.23257 --_------ 
655.364 

2 8 Q.F 3.F 

8 8 7.F 6.F 

24 8 6.8 5.F 

27 17 84.F 61.F 

21 13 87.F 76.F 

21 16 82.F 72.F 

19 12 88.F 74.F 

16 12 82.F 72.F 

11 16 86.F 72.F 

4 17 78.F 61.F 

26 8 25.F 22.F 

20 8 24.F 23.F 

904.137 

650.254 

552.128 

367.863 

526.504 

607.239 

733.177 

653.365 

509.824 

284.225 

532.624 

451.363 ---------- 

904.737 

-246.882 

-202.815 

-135.528 

45.265 

-1Q.146 

-0.330 

0.000 

-0.007 

-7. ad8 

-36.683 

-112.525 

-190.934 --------- 
-992.565 

12 8 -7.F -7.F -760.626 

8 8 7.F 6.F -676.419 

-658.918 

8 8 31.F 28.F -390.138 

6 8 37.F 33.F -231.873 

1 7 47.F 46.F -34.380 

0.000 

4 21 67.F 62.F -7.361 

23 8 36.F 34.F -216.228 

21 8 30.F 29.F -332.214 

15 8 27.F 26.F -444.431 

9 8 13.F 12.F -573.202 

2Q 8 6.8 5.F 

---_---_-- 

-760.626 

klUIHUI4 DAILY INTEGRATED COOLIffi LOAD (DES DBY ) 0.000 (KBTU) 
klUIHW DAILY INTEGRATED COOLING LOAD (WH FILE) 9115.102 (KBTU) 

- 31535. 

28321. 

31184. 

30517. 

30959. 

33937. 

40423. 

37726. 

. 31041. 

30045. 

29004. 

29858. _------_ 
384550. 

101.535 

102.189 

94.100 

87.418 

99.177 

102.649 

117.664 

110.076 

97.821 

81 226 

90.030 

89.273 ------- 

117.664 



JAN 

FEB 

€L4R 

APR , 

M Y  

m 

JUL 

AUG 

SEP 

m 

PlDV 

DEC 

COOLING TIHE DRY- WET- 
ENERGY OF WU BULB BULB 
(HBTU) DY HR TWP TWP 

0.00000 

0.00012 2 1  11 44.P 37.8 

0.00045 3 17 78.F 61.P 

0.53489 28 1 5  78.P 68.8 

1.70829 2 1  13 87.F 76.F 

8.27777 20 16 90.F 77.F 

23.14514 14 14 96.F 77.F 

17.48693 22 13  85.F 71.F 

4.76325 11 1 5  87.P 72.F 

0.41688 31 14 76.F 66.P 

0.31899 2 12 72.F 60.F 

0.00000 --------_ 

0.000 

0.124 

0.550 

22.995 

54.505 

72.588 

70.569 

60.623 

55.144 

24.270 ' 

30.227 

0.000 ---------- I 

56.653 

72.588 . 

HEATIWC TIME 
ENERGY O F W  
(MBTU) DY HR 

-27.075 12 8 

-21.999 5 8 

-16.390 24 8 

-5.507 8 8 

-2.497 1 0  8 

-0.098 24 8 

0.000 22 10 

0.000 28 1 0  

-0.925 23 8 

-4.350 21  8 

-13.475 26 8 

-23.177 25 8 --------- 
-115.492 

DRY- WET- 
BULB BULB 
TWP TE#P 

-7.F -7.P 

7.F 6 .F  

6.F 5.F 

31.F 28.F 

42.F 40.F 

55.F 50.F 

63.F 60.F 

67.F 57.F 

36.F 34.F 

30.F 29.F 

25.F 22.F 

20.F 19.F 

wu(I#u# 
HEATING 

Lorn 
(KBTUIHR) 

-104.956 

-89.946 

-83.091 

-61.313 

-45.790 

-10.712 

-0.169 

-0 .081 

ELEC- #AXMR4 
TRICAL ELEC 
ENERGY LOAD 

(W) 

6497. 

5868. 

6771. 

6657. 

6918. 

7594. ' 

9372. 

8752. 

13.011 

13.013 

13.649 

15.933 

19.582 

18.450 

21 .825 

20.459 

-40.551 7072. 19.413 

-55.855 6137. 15.704 

-10.497 6439. 15.852 

-104.956 21 .825 



HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

m 
#Ax 

HOURLY 
COOLING 

LOAD 
(#BTU) 

18.838 
16.845 
13.430 
11.366 
10.633 
10.977 
15.778 
21.321 
27.627 
46.646 
52.703 
60.836 
64.374 
66.430 
72.588 
66:081 
70.534 
62.084 
68.650 
48.722 
34.966 
30.040 
29.703 
26.112 - -_-___ 
72. 58'8 

SENSIBLE 
HEAT 

RATIO 

0.653 
0.648 
0.678 
0.678 
0.660 
0.658 
0.633 
0.683 
0.676 
0.646 
0.662 
0.637 
0.661 
0.665 
0.639 
0.604 
0.628 
0.629 
0.604 
0.567 
0.635 
0.634 
0.675 
0.722 

S Y S T m - T Y P E  
COOLING PEAK 

DRY- WET- 
BULB BULB 
TEHP TEHP 

68.F 64.F 
68.F 64.F 
66.F 62.F 
66.F 62.F 
65.8 * 62.F 
65.F 62.F 
67.F 64.F 
73.F 65.F 
76.F 67.F 
80.F 71.F 
,83.F 72.F 
84.F 74.F 
85.F 74.F 
88.F 75.F 
90.F 77.F 
90.F 78.F 
91.F 78.F 
90.F 77.F 
89.F 78.F 
79.F 74.F 
70.F 67.F 
69.F 66.F 
70.F 65.F 
71.F 64.F 

_ - -  H E A T  I N C - - -. D A Y  C O O L I N G  P E A K  

HOURLY 
HEATING 

LOAD 
( #BTU I 

-39.978 
-46.363 
-51.193 
-58.452 
-59.337 
-63.595 
-62.290 
-104.956 
-81.039 
-59.529 
-49.512 
-35.106 
-35.167 
-36.851 
-41.328 
-51.659 
-67.385 
-14.130 
-76.864 
-80.681 
-82.165 
0.000 

-26.672 
-30.368 -------- 
-104.956 

PSZ 
40.33 (BTUIHR- SQFTI 

SUPPLY A I R  PEAK FLW 
OA FRAC AT CLG PEAK 0 .333  

* ASTERISKS INDICATE HOURS LOADS NOT HR' 

1.1! ( C F W S Q F T -  

JAN 12 

DRY- WET- 
BULB BULB 
T W P  T W P  

5.8 4.F 
3.8 2.F 
1.9 0.F 
-2.F -3.F 
-4.F -5.F 
-5.8 -6.F 
-6.F -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 
0.F 0.F 
4.F . 2.F 
6.F 4.F 
4.F 2.F 
3.F l.F 
l.F 0.F 
-2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
-l.F -2.F 

JUL 14 

HOU PLY 
COOLING SENSIBLE DRY- W E T -  

LOAD HEAT BULB BULB 
W T U )  RATIO TWP T W P  

53. 800 
50.519 
48.529 
44.955 
03.271 
43.811 
88.364 
46.829 
44.817 
51.295 
62.013 
65.000 
70.569 
56.277 
51.033 
47.923 
45.617 
52.692 
49.233 
43.054 
51.427 
54.179 
50.060 
47.530 

1222.796 
___-_---_ 

0.675 
0.644 
0.658 
0.629 
0.642 
0.626 
0.647 
0.643 
0.624 
0.672 
0.661 
0.702 
0.703 
0.676 
0.628 
0.607 
0.604 
0.648 
0.626 
0.612 
0.629 
0.615 
0.640 
0.605 

SQF=TIMN 297.6 

#IN-OA/ PERSON 113.05 ( C f N  ) 
OA FRAC AT HTG P E W  0 . 3 3 3  

HEATING PEAK -58.31 (BTUIHR- SQFT) 

83.F 
81.F 
80.F 
78.F 
77.F 
78.F 
79.F 
82.F 
'86.F 
88.F 
91.F 
94.F 
96.F 
87.F 
76.F 
78.F 
78.F 
89.F 
87.F 
84.F 
84.F 
82.F 
80.F 

' 78.F 

72.F 
72.F 
71.F 
71.F 
70.F 
71.F ' 
71.F 
72.F 
74.F 
74.F 
76.F 
76.F 
77.F 
74.F 
71.F 
72.F 
72.F 
75.F 
75.F 
74.F 
74.F 
74.F 
72.F , 

72.F 

6.17 



W 

HOWH 

JaW 

FEB 

rn 
APR 

WIY 

JUM 

JVL. 
AUG 

S E P  

OCT 

wov 
DEC 

TOTAL 

<- 

/ - - -  Z O N A L  - - -  - C O N D E N S E R  - 
SENSIBLE 

ENERGY 
(Hem I 

-8.051 

-7.339 

-0.394 

-8.323 , 

-8.504 

-8.743 

-9.064 

-9.029 

-8.498 

78.413 

-7 .883  

-8;053 

L B T W  
ENERGY 
(mm) 

-0.203 

-0.180 

-0.384 

- 0 , 6 0 8  

-0.894 

-1.098 

-1.264 

-1.287 

-0.886 

-0 .701  

-0; 458 

-0.262 

RECOVERED 
ENERGY 
(MEW 

' 6.859 

6.089 

6.333 

2.903 

1.824 

0.094 

0.000 ' 

0.000 

0.654 

. 2.680 

5.307 

6.923 

\ 

REJECT'ED 
mRCY 
IHeTU) 

8.477 

7.797 

9.881 

13.327 

15.136 

17.618 

18.889 

18.744 

16.179 

13..814 

10.014 

8.522 --------- 
158.397 

COXPRESSOR 
ENERGY 
(M) 

1794i660 

1623.904 

1877.289 

1836.799 

1903.686 

1980.551 

2171.995 

,' 2131.731 

1874.172 

1859.778 

1763.652 

DEFROST 
ENERGY 

(#tJH) 

35.590 

28.054 

I 58.976 

84.056 

114.921 

136.158 

154.283 

156.716 

113.553 

94.442 

67.656 

46.460 --------- 
1090.864 

AUXILIARY 
ENERGY 
(ml 

424.873 

363.958 

307.071 

315.206 

521.514 

516:831 

528.234 

528.234 

510.110 

520.973 

481.192 

467.373 __--_____ 
5885.571 

TOTAL 
ENERGY 

2255.114 

2015.910 

2443.329 

2436.051 

2540.107 

2633.526 

2854,497 

2816.669 

2497 .823 

2475.178 

2312.487 

2321.008 ----------- 
29601.697 



DSTH 

m 

FEE 

#AB 

APR 

MAY 

Jllw 

m 

AUG 

SEP 

rn 

W V  

DEC 

TOTAL 

w 

_ - - - - - -  - C O O L I N G - - -  

COOLING TDIE DRY- tn"p- 
ENERGY OF wu( BULB BULB 
(IIBTU) DY HR TENP TEMP 

0.00000 

0.00000 

0.11991 

1.87567 

2.81333 

11.61781 

25.78890 

20.56810 

7.04253 

1.46020 

0.60799 

0.00000 _----___- 
71.894 

3 1 5  76.8 65.F 

28 15 78.F 68.F 

21 13 87.8 76.F 

20 17 90.F 78.F 

18  14 96.F 77.F 

26 17 94.F 76.F 

11 1 5  87.F 72.F 

30 14 74.F 66.F 

2 12 72.F 60.F 

. - - - - -  

MBxm 
COoLIffi 

LOAD 
( KETU / H R ) 

0.000 

0.000 

25.692 

44.295 

74.494 

72.857 

88.337 

77.483 

71.332 

44.003 

42.775 

0.000 ------__-- 

88.337 

_ _ _ _ _ _ - _  H E A T I N G - - - - - - - -  

wm 
HEATING TIME DRY- WET- HEATING 

ENERGY O F W U  BULB BULB LOAD 
(HBTU) DY HR TWP TD4P W " U / H R )  

-11.293 12 8 -7.F -7.F -88.727 

-8.909 8 8 7.F 6.F -74.332 

-6.079 24 8 6.F 5.F -65.801 

-1.443 8 8 31.F 28.F -44.049 

-0.250 10 8 42.F 40.F -26.371 

-0.002 23 8 53.F 49.F -0.908 

0.000 

0.000 

0.000 

0.000 

-0.073 23 8 36.F 34.F -21.685 

-0.762 21  8 30.F 29.F -37.147 

-4.558 1 5  8 27.F 26.F -53.540 

-9.773 25 8 20.F 19.F -66.732 _-_--_--- _-----_--- 
-43.141 

-88.727 

- - -  E L E C - - -  

3721. 8.122 

3384. 8.122 

3861. 10.644 

3900. 12.244 

4051. .  15.756 

5015. 14.894 

6598. 17.637 

6022. 16.621 

4460. 15.511 

3870. 12.032 

3647. 11.922 

3717. 8.122 - -__-_-_ -____--  * 

52245. 

17.637 

CI 

' \  

6.19 



U 

HOUR 

1 
2 
3 
4 
5 
6 
7 
8, 
9 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

10 

- 2 ” :  
SUM 
wix 

HOURLY 
COOLING 

LOAD 
( KBTU 1 

0.000 
59.162 
0.000 
55.581 
0.000 
54.616 
60.885 
59.554 
68.720 
73.169 
82.488 
84.127 
I88. 337 
75.458 
70.399 
68.095 
66.924 
73.395 
‘70.625 
65.091 
0.000 
61.891 
0.000 

56.025 -------- 
88.337 

- - - - - C O O L I N G -  - - ‘ - -  - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

JVL 14 . JAN 12 JVL 19 

HOURLY HOURLY 

HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
RATIO T W P  T W P  (KBTU) T W P  T W P  ( UBTU 1 RATIO TEMP T W P  

SENSIBLE DRY- WET- HERTIPID DRY- WET- COOLING SENSIBLE DRY- WET- 

0.000 83.F 72.F 0.000 
0.701 81.F 72.F 0.000 
0.000 80.F 71.F 0.000 
0.686 78.F 71.F 0.000 
0.000 * 77.F 70.F 0.000 
0.687 78.F 71.F 0.000 
0.689 79.F 71.F 0.000 
0.675 82.F 72.F -88.727 

. 0.709 88.F 74.F -45.139 
0.697 91.F 76.F - 36.470 
0.730 94.F 76.F -24.549 
0.729 96.F 77.F -23.550 
0.717 87.F 74.F -24.4 38 
0.677 76.F 71.F -28.098 
0.663 78.F 12.F -35.547 
0.658 78.F 72.F -47.496 
0.687 89.F 75.F -53.029 
0.671 87.F 75.F -56.050 
0.661 84.F 74.F -58.963 
0.000 84.F 74.F -60.315 
0.660 82.F 74.F 0.000 
0.000 80.F 72.F 0.000 
0.661 78.F 72.F 0.000 

0.676 86.F 74.F -70.374 

-------- 
-88.727 

5.F 4.F 0.000 
3.F 2.F 57.605 
l.F 0.F 0.000 
-2.F -3.F 55.877 
- a . ~  -5.e 0.000 
-5.8 -6.F 55.334 
-6.F -7.F 62.785 
-7:F -7.F 57.064 
-8.F -8.F 60.637 
-7.F -7.F 72.009 
-4.F -5.F 79.021 
0.F 0.F 83.623 
4.F 2.F ,86.265 
6.F 4.F 84.224 
4.F 2.F 83.744 
3.F l.F 81.588 
l.F 0.F 77.269 
-2.F -3.F 73.102 
-4.F -5.F 71.357 
-4.F -5.F 63.081 
-3.F -4.F 0.000 
-3.F -4.F 58.751 
-2.F -3.F 0.000 
-l.F -2.F 54.053 

1317.392 
____--_--  

0.000 
0.679 
0.000 
0.667 
0.000 
0.664 
0.651 
0.646 
0.680 
0.703 
0.717 
0.734 
0.720 
0.712 
0.718 
0.699 
0.713 
0.698 
0.692 
0.675 
0.000 
0.676 
0.000 
0.665 

S Y S T B l - T Y P E  PSZ SQFTITON 407.5 

SUPPLY A I R  PEA# FLGl 0.79 (CFWSQFT) #IN-OAIPERSON 113.05 (CFH ) 
OA FRAC AT CLG PEAK 0.288 OA FRAC AT HTG PEA# 0.288 

* ASTERISKS INDICATE HOURS IDADS NOT M E T  

COOLING PEAK 29.45 (BTUIHR- SQFT) HEATINC PERK -29.58 (BTUIHR- SQFT) 

, 

79.F 72.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

. .  

6,20 



M Y  

m 

JUL 

AUG 

' SEP 

m 
p#)V 

DEC 

&LING 
ENERGY 
(m) 

28.06300 

20.32421 

15.78579 

30.51579 

34.14484 

103.27728 

176.32637 

140:24lOl 

54.14698 

22.50027 

15.80578 

14.23257 ---_----- 
655.364 

TWE 
OF WIX 
DY HR 

2 8  

8 8  

24 8 

27 17 

21 1 3  

21  16 

1 9  12 

1 6  12 

11 16 

4 17 

26 8 

20 8 

DRY- WET- 
BULB BULB 
T B P  TEElP 

4.F 3.F 

7.F 6.F 

6.F 5.F 

84.F 61.F 

87.F 76.F 

82.F 72.F 

88.F 74.F 

82.F 72.F 

86.F 72.F 

78.F 61.F 

25.F 22.F 

24.F 23.F 

# A x m  
COOLINC 

LOAD 
(#BTU/HR) 

904.737 

650.254 

552.128 

367.863 

526.504 

607.239 

733.177 

653.365 

509.824 

284.225 

432.624 

451.363 - -______--  

904.737 

HEATING 
ENERGY 
~ m m )  

-215.374 

-177.996 

-119.392 

-41.217 

-13,223 

-0.324 

0.000 

-0.007 

-7.105 

-34.251 

-99.798 

-164.908 _----____ 
-873.595 

T R E  
OF wu( 
DY HR 

12 21 

9 7  

24 8 

8 8  

7 7  

1 7  

4 21 

22 8 

2 7  

1 5  8 

22 7 

DRY- WET- 
BULB BULB 
T B P  TENP 

-3.F -4.F 

2.F 2.F 

6.F 5.F 

31.F 28.F 

33.F .30.F 

47.P 46.F 

67.F 62.F 

34.F 31.F 

28.F 25.F 

27.F 26.F 

l l . F  l l . F  

wu(w 
HEATING 

LOAD 
(#BTU/HR) 

-573.000 

-550.080 

-516.134 

-290.941 

-194.820 

-34.380 

0.000 

-7.361 

-183.360 

-252.120 

-329.422 

-446.940 _ _ _ _ _ _ - _ _ _  

-573.000 

- _ -  E L E C - - -  

ELEC- 
TRICAL 
ENERGY 

I r n )  

21317. 

19070. 

20552. 

19960. 

19989. 

21329. 

24454. 

22952. 

19509. 

19438. 

18918. 

19572. -------_ 
247062. 

82.906 

81.677 

73.602 

66.560 

67.848 

76.179 

82.149 

78.992 

66.187 

60.286 

69.186 

69.642 . ------- 

3 82.906 



OFFICE BUILDING 6 D E L I I R E S T A W  ELEfX’ROCHROPIIC CLRZINC I N  ATRIUM ‘ DOE-2.1E-001 W e d  NOV 10 15:17!48 1993SDL R U N  3 
WAV SYSTEH I N  OFFICE C PSZ I N  ATRIUM CAS ENCINE DRIVEN CHILLER 6 HU\T RECY SAPIP3.INP RUN 3 

REPORT- SS-J SYSTm PEA# HEATING AND COOLIE#: DAYS FOR OFF-SYS WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - C O O L I N G - - - - -  - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

JAN 2 LAN 12 , JVL‘ 19 

I HOURLY HOURLY HOURLY 
COOLING SENSIBLE DRY- WET- HEATING DRY- W?T- COOLING SENSIBLE DRY- WET- 

MAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
nom ( WITU 1 RATIO TWP TEHP (KBTU) TWP TE#P (WITU) RATIO TElP T W P  

1 0.000 
2 465.383 
3 0.000 
4 453.277 
5 0.000 
6 447.559 
7 0.000 
8 904.731 
9 687.237 

10 0.000 
11 . 0.000 
12 0.000 
13 0.000 
18  0.000 

‘ 15 0.000 
16 0.000 
17 0.000 
18 , 0.000 
19 0.000 
20 O r O O O  
21 0.000 
22 0.000 
23 0.000 0 24 ‘ 0.000 -------- 

SUM 
Ew( 904.737 

0.000 
1.000 

1.000 
0.000 
1.000 
0.000 
1.000 
1.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

‘0.000 

0.000 

O.OOO\ 

l . F  0.F 
1.6 0.F 
l . F  0.F 
2.F 1.F 
2.F l . F  
2.F l . F  
3.F 2.F 
Q.F 3.F 
4.F 3.F 
5.F 4.F 
6.F 5.F 
8.F 7.F 
9.F 9.F 

l l . F  l l . F  
12.F 12.F 
14.F 13.F 
15.F 14.F 
15.F 15.F 

17.F 16.F 
18.F, 18.F 
17.F 17.F 
17.F 17.F 
17.F 17.P 

17. F .16. F 

-515.700 
-538.620 
-561.540 
-573.000 
-573.000 
-573.000 
-573.000 
-573.000 
-573.000 
-573 .OOO 
-573.000 
-573.000 
-527.160 
-504.240 
-527.160 
-538.620 
-561.540 
-573.000 
-573.000 
-573.000 
-573.000 
-573.000 
-573.000 
-573.000 -___---_ 
-573.000 

5.F Q.F 
3.F 2.F 
l . F  0 . F  

-2.F -3.F 
-4.F -5.F 
-5.F -6.F 
-6.F -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 

0.F 0.F 
4.F 2.F 
6.F 4.F 
4.F 2:F 
3.F l . F  
l . F  0.F 

:2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
- l . F  -2.F 

SYSTm-TYPE VAWS SQFTITQN 
COOLING PEAK 38.80 (BTUIHR- SQFTi HEATING PEA# 

OA PRAC AT CLG PEAK 0.000 OA FRAC AT HTG PEA# 

* ASTERISKS INDICATE HOURS LOADS NOT #ET 

SUPPLY A I R  PEAK FLLW 1.47 (CFHISQFT) #IN-OAfPERSON 

/ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

571.887 
552.179 
713.220 
728.420 
733.177 
683.416 
641.530 

703.927 
700.279 
694.358 
621.562 
578.564 
506.435 
0.000 
0.000 I 

0.000 
0.000 

9115.097 

686.-142 

--------- 

0.000. 
0.000 
0.000 - 
0.000 
0.000 

0.974 
0.965 
0.863 
0 .E67 
0.863 
0.874 
0.868 
0.850 
0.858 
0.854 
0.859 
0.860 
0.853 
0.883 
0.000 
0.000 
0.000 
0.000 

0.000 

. .  

309.3 
-24.57 (BTU/HR- SQPT) 

15.30 (CFW 1 ~ 

0.259 

‘79.F 73.F 
79.F 72.F 
78.F 72.F 
78.F 72.F 
77.F 72.F 
78.F 72.F 
77.F 72.F 
79.F 72.F 
82.F 72.F 
85.F 73.F 
88.F 74.F 
89.F- 74.F 
90.F 75.F 
89.F 75.F 
90.F 75.F 
91.F 76.F 
90.F 75.F 
86.F 74.F 
86.F 74.F 
80.F 72.F 
79.F 72.F 
77.F 71.F 
76.F 71.F 
74.F 70.F 

6.22 



FESSffiE L I S T  FROM P W  P R f f i W  

O O ~ ~ ~ ~ ~ O O O O O O O O O O O O O O O O O O O O O ~ O O O O O O O O O O ~ Q O O O O O O O Q O O O O O Q O O O O O O O O O ~ O O O O O O O O O O O O  

T m E R  WILL BE DEFINED FOR CHILLERS THAT NEED I T  

6.23 



0.903 1 1 

0.923 1 1 

1.778 1 1 

J 

'. , 

, 

6,24 ' 



\ 

2 

TOTAL 
HEAT 
LOAD 
(KETU) ------- 
285.0 

238.4 

175.1 

80.4 

46.0 

28.6 

26.6 

25.9 

33.8 

66.9 

145.0 

227.4 

------- ------- 
TOTAL 1379.1 

3 

TOTAL 
COOLINC 

LOAD 

-_----- 
29.6 

21.4 

17.2 

. 34.1 

38.4 

110.0 

183.3 

146.9 

59.4 

26.0 

17.5 

15.3 

------- -___--- 
699.2 

4 

TOTAL 

LOAD 
(MI 

nmR 

------- 
37.0 

33.1 

35.9 

34.1 

34.0 

37.4 

44.2 

. 41.3 

34.1 

33.4 

33.3 

35.1 

_____-- ------- 
432.9 

5 

mED 
WERGY 
(WBTU) ------- 
12.5 

8.8 

8.3 

15.3 

14.9 

24.4 

24.6 

23.5 

18.0 

13.2 

7.9 

6.9 

------- _------ 
178.2 

S I T E  E N E R G Y  

6 7 8 9 10 

WASTED FUEL ELEC FUEL ELEC 
RCVRABL INm INm INPUT INPUT 

WERGY COOLING COOLING HEATING HEATING 
(#mu) WJH) ------- ------- 
13.9 0.7 

16.8 0.5 

15.9 0.7 

33.6 1.9 

38.3 2.4 

89.3 5.2 

138.8 8.6 

111.8 7.1 

54.7 3.6 

28.7 1.8 

16.5 0.9 

13.0 0.5 

(KETO) (M) _------ ------- 
392.7 4.7 

335.2 4.2 

257.0 4.0 

104.9 1.9 

50.8 1.0 

6.9 0.1 

3.2 0.1 

3.9 0.1 

25.9 0.5 

87.4 1.7 

215.2 ' 3.6 

332.5 4.7 

11 

FUEL 
INPUT 
ELECT 
( KETU 1 -----_- 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

,o.o 

0.0  

0.0 

0.0 

12 

TOT& 
FUEL 

INPW 
( KETU ) ------_ 
416.6 

352.1 

273.0 

138.5 

89.1 

96.2 

142.0 

115.7 

80.6 

116.1 

231.7 

345.5 

SOURCE 
t 

13 * 14 

TOTAL TOTAL 
SITE SOURCE 

ENERGYO ENERGY 
(MBTU) * (KETIJ) 

t 

-----_- 0 ------- 
* 

542.9 

465.0 

395.4 * 

255.1 

205.0 

223.8 

293.0 

256.5 * 

196.9 

230.1 

0 

* 

* 

t 

t 

0 

* 

t 

* 

345.4 Q 

0 

465.2 
0 

795.7 

690.9 

640.4 

488.2 

436.9 

479.1 

595.0 

538.2 

429.6 

458.1 

573.0 

704.7 - 

, 

6.25 
, 



0 .  

u)BD SATISFIED 1379.1 100.0 
TOTAL LOAD ON PLAeR 1379.1 

LOAD SATISFIED 699.2 
TOTAL LOAD ON PLANT 699.2 

ELECTRICITY ' 432901.9 100.0 
a=====.====== II=I011==LIIIIE=0 

LOAD SATISFIED 432901.9 . 100.0 
TOTAL UXID ON P U N T  43290 1.2 . .  

TOYER ABOVE DESIGN TBlPERATURE OF 85.F 0 HOURS 

I 

I 

6 2.6 ' 



SUNARY OF LOADS #ET 

HEATING LOADS 
COOLING LOADS 
ELECTRICAL LOaDs 

1379.1 1379.1 0 . 0 0 0  0 . 0 0 0  0 
699.2 699.2 0 .000  0 . 0 0 0  0 

1477.5 1477.. 5 0.000 0.000 0 '  

6.27 



ENERGY TYPE: ELECTRICITY NATVRAL-CAS RECOVERED 
UNITS: #BTU . 

. .  

0 

CATDGORY OF USE --------------- 
ARER LICI(TS 

H I S C  mu1m 
SPACE HEAT 

SPACE COOL 

, HEAT REJECT 

mps 6 H I S C  

VENT FANS 

REFRIGERATI' 

Do#HOT WATER 

TOTAL 

522.7 

655.6 

60.7 . 

53.7 

37.9 

39.6 

189.5 

101.0 

17.1 _--------- 
1477.5 

0 . 0  

0.0  

1642.8 - 

581.3 

0.0 

0.0 

0.0 

0.0 

373.0 . ___------- - 
2397.1 

0.0 

0.0 

57.6 

0.0 

0.0 

0.0 

0.0 

0.0 

120.6 
,_-------- 

178.2 

TOTAL S I T E  ENERGY 3874.52 MBTU 143.9 WTUISQFT-YR CROSS-ARFA 
TOTAL SOURCE ENERGY 6829.89 -TU 253.7 WTUISQPT-YR GROSS-AREA. 

PERCENT OF HOURS ANY S Y S T W  ZONE OUTSIDE OF THROTTLIff i  RANCE = 
PERCENT OF HOURS ANY P U N T  LOAD NOT S A T I S F I E D  

NOTE: 

0.7 
= 0.0 

ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATDGORIES. 

143.9 KBTUISQFT-YR F - A R E A  
253.7 KBTUISQW-YR NET-AREA 

. .  



EL=-COST ELECTRICITY 1 2 3 4 5  432902. BWH 25362. 0.0586 YES 

W-COST wATUR4L-GAS 1 2 3 4 5  23971. THEW 14382. 0.6000 YES 

ENERGY COSTICROSS BLDG A m :  1.48 
ENERGY COST/NFp BLDC Am: 1.48 



OFFICE BUILDING C DELIlRESTAURAWP ELECTROCHROklIC GLAZING I N  ATRIW DOE-2.1E-001 Wed NoV 10 15:17:48 1993EDL RUN 3 
VAV SYSTBI IN OFFICE C PSZ I N  ATRIU# CAS W I N E  DRIVEN CHILLER C HEAT RECY SAMP3.INP RUN 3 
REPORT- ES-E S W Y  OF UTILITY-RATE: ELEC-COST / \ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ZTTILITY-RATE: . ELEC-COST RESOURCE:, ELECrRICITY DWD-WINDDW: HOUR 

METERS: 1 2 3 4 5  BILLING-DAY: 31 
WER-FACTOR:, 0.80 EXCESS-WAR-FRAC: 0.30 

3413. BTU/#wH 
RATE-LIMITATION: 0.0000 
EXCESS-WAR-CHG: 0.0000 

RATE-QUALIFICATIONS ELGCK-C~RGES , ................................ .................................... 
IIN-ENERGY: 0.0 WIN-OFF-P 
#AX-ENERGY: 0.0 WIN-ON-P 
IIN-DWUD: 0.0 SW-OFF-P 
W-DWIUJD: 0.0 SW-ON-P 

QWALIFY-RATE: BLL-KOWHS 
USE-#IN-QUAL: NO 

JAN 37028 37028 108.2 , 108.2 1938 0 0 0 0 200 0 0.0577 2138 

0 0 0' 0 20 0 0 0.0579 1916 FEB 33090 33090 108.8 108.8 1716 

35881 35881 100.7 100.7 1875 0 0 0 0 200 0 0.0578 2075 

94.1 1779 0 0 0 0 200 0 0.0580 1979 

ClAR 

APR 34149 34149 94.1 

TOTAL 

33969 

37386 

44243 

41261 

34085 

33404 

33329 

35076 
--I-- -- --=== 

432902 

33969 

37386 

44243 

' 41261 

31085 

33404 

33329 

35076 
====I=== 

432902 

109.9 

112.4 

129.1 

120.3 

107.9 

91.0 

96.7 

95.9 -------- -------- 
129.1 

109.9 

112.4 

129.1, 

120.3 

107.9 

91.0 

96.7 

95.9 

1733 

2048 

2469 

2283 

1852 

1709 

1731 

1828 
11=1==1 

0 .  200 

0 200 

. o  200 

0 200 

0 ~ 200 

0 200 

0 .  200. 

0 200 
L01151. 1====1= 

22962 0 0 0 0 2400 

/ , 

0 0.0569 

0 0.0601 

0 0.0603 

0 0.0602 

0 0.0602 

0 0.0571 

0 0.0579 

1933 

2248 

2669 

2483 

2052 

1909 

1931 

2028 

1 

==a==== 

25362 

6.30 



WIN-OFF- P USE: TIME-OF-USE 
PETERED ENERGY: 26684 ’ 

BILLING ENERGY: 26684 
M/## DPIAND: 108.2 

. ENERGY CHGS ( $ 1  : 784 

WIN-OW-P USE: TIFTE-OF-USE 
PETERED ENERGY: . 10344 
BILLING ENERGY: 10344 
MI## D W :  103.1 

ENERGY CHGS ( S 1 : 414 

23815 
23815 
108.8 

684 

9275 
927 5 
93.0 

37 1 

25548 
25548 
100.7 

744 

10332 
10332 
90.1 

413 

23950 
23950 

94.1 
688 

10199 
10199 
92.9 

408 

11619 
11619 

89.1 
290 

4998 
4998 
85.9 
200 

0 0 0 0 8506 23753 25255 
0 0 0 0 8506 23753 25255 169131 

0.0 0.0 0.0 0.0 91.0 96.7 95.9 
0 0 0 0 213 681 734 4818 

0 0 0 0 3734 9576 9821 
0 0 0 0 3734 9576 9821 68280 

0.0 0.0 0.0 0.0 90.0 90.9 86.9 
0 0 0 0 149 383 393 2731 

SUM-OFF-P USE: TIME-OF-USE 
PETERED ENERGY: 0 0 0 0 10899 23216 27481 25564 21309 13683 0 0 
BILLING ENERGY: 0 0 0 0 10899 23216 27481 25564 21309 13683 0 
M/## DP1I\ND: 0.0 0.0 0.0 0.0 109.9 112.4 129.1 120.3 107.9 89 .1  0.0 0 .0  

ENERGY CHGS(S): 0 0 0 0 272 663 812 745 596 342 0 

0 122151 

0 3429 

sm-OW-P USE: TIME-OF-USE 
PETERED ENERGY: 0 0 0 0 6452 14171 16762 15697 12777 7481 0 0 

0 73340 BILLING ENERGY: 0 0 0 0 6452 14171 16762 15697 12777 7481 0 
#wH/## DEMAND: 0.0 0.0 0.0 0.0 108.9 111.3 124.0 115.8 107.2 87.0 0.0 0.0 

ENERGY CHGS(S1: 0 0 0 0 290 638 772 713 575 337 0 0 3325 _____-_ ------- ------- ------- ------- ------- ------- ------- ------- -_----- ------- ------- _ _ _ _ _ _ _  ---_--- ____-__ ------- ------- ------- ------- ___---- ------- ---___- _--____ _____-_ ------- _--____ 
TOTAL ENERGY: 37028 33090 35881 34149 33969 37386 44243 41261 34085 33404 33329 35076 432902 

TOTAL CHARGES ($1: 1198 1055 1157 1096 1053 1300 1584 1458 1171 1 0 4 1  1064 1127 14304 



,\ . 

SEP 

2730 2730 1'0.7 10.7 1638 0 0 0 

1385 1385 6.8 6.8 831 0 0 0 

891 891 4.5 4.5 535 0 0 0 

962 962 4.7 4.7 577 0' 0 0 

1420 1420 6.0 6.0 852 0 0 0 

1157 1157 5.2 5.2 694 0 0 0 

806 806 4.2 4.2 484 0 0 0 

0 

0 

0. 

0 

0 ,  

0 

0 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

0.6000 

1638 ' 

E31 

535 

577 , 

852 ' 

694 

484 

6.32 



L D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  1 0  15:17:48 1993LDL RUN 4 

"1455 O TITLE LINE-1 OFFICE BUILDING 6 OPE4 ATRIA " 
Old56 LINE-2 O VAV S Y S W  I N  OFFICE & PSZ I N  ATRIA " 
Old57 O LINE-3 O ICE THEM& ENERGY STORAGE FOR OFFICE " 
O1458 (I LINE-4 STORAGE PRIORITY 
01459 0 LINE-5 SAHP3.INP RUW d .. 
Ole60 O 

O1-362 . DIAGHJOSTIC WARNINGS .. 
O1463 O RUN- PERIOD JUL 4 1986 THRU JUL 11 1986 S JUL ITH 
O1464 I) S FALLS ON A FRIDAY PROVIDING A 3DAY 

- O1461 O ABORT ERRORS .. 

O1465 
O1466 
"1867 

0 

0 

0 

O1468 

01470 0 ' 

Old71 O 

O1472 O 

"1473 
O1474 
O l d 7 5  * S STRUCTURE 
"1476 O S 
"1477 O S 
O1478 O 

Old79 S W a L L s  
O1480 S 

O1469 . 

$ HOLIDAY WEEKEND 
JAN 1 1986 THRU JAW 5 1986 
JAW 1 1986 THRU DEC 31 1986 .. 
TIHE-U)NE=6 ALTITUDE=610 . . BUILDING-LOCATION LBTITUDE=42 LONGITUDE=88 

LOADS-REPORT S W Y = ( L S - D )  .. 
S BUILtDIKC DESCRIPTION 1 

REINFORCED CONCRETE CONSTRUCTION WITH 4IN CONCRETE FLOORS 
1OFT FLOOR TO FLOOR HEIGHT, TWO STORIES HIGH.  RETURN A I R  
ME NUT DEFINED. 

USING CODE WRDS FRW THE DOE-2 LIBRARY (REFERENCE W A L  
AND STARTING WITH THE OUTSIDE SURFACE AND I#3VIK INWARD: 

AND ROOF 
PLENUMS 

PART 2 )  

Old81 S 21N PRECAST CONCRETE PANEL (CC03): 21N POLYSTRENE INSULATION 

O1483 " S 3/dIN FINISH PIASTER. 
O1484 " 
O1485 I) S ATRIUM ROOF BUILT-UP ROOFING ( B R O 1 1 ;  31N ROOF INSULATION R-8 (Itd76): 
O1486 O S 61N CONCRETE (CC04): INSIDE FILM RESISTANCE .76 
Old87 
O1488 S OFFICE ROOF BUILT-UP RDOFING ( B R O 1 ) ;  31N ROOF INSULATION R-8 (IN76); 

. O1482 S R-8 (IN351: 31N AIRSPACE (M.21); 5/8IN GYPSUM BOARD (GPOd): 

"1489 " S 
"1490 * S 
Old91 " 
"1492 O S FLOORS 
"1493 O 

Old94 O StWINDOWS 
"1495 $ 
"1896 O $ 
Old97 $ '\ 

01498 0 s 
O1499 O $ 
01500 " s 
01501 0 s 
O1502 $ 
O1503 $ 
O1504 'S 
"1505 s 
O1506 $ 
"1507 
O1508 O $ IWTERIORS 
01509 " s 
"1510 0 s ' 

"1511 0 s 

2 €T A I R  SPACE (AL331: 3/41N MY-IN ACCOUSTIC TILE (AC03): 
INSIDE-FIN-RESISTAE .76. 

FIRST F'L IS SIAB-OW-GRADE EFFECTIVE U-VALUE OF ERl'IRE AREA . O S .  

OFFICE ARE4 4FT HIGH AND FVLL WIDTH OF E4CH WALL, EXCEPT SOUTH 
WALL WHERE THERE ARE EO W I W S .  GLASS I S  DOUBLE PANE TINTED 
WITH A SOLAR TRBWSMITTAWE OF .53. W I W S  HAVE INSIDE DRAPES 
THAT HBVE A PROBABILITY OF.7 OF BEING PULLED WHEN TRANSMITTED 

ED WITH A PROBABILITY OF .2 WHENWER SOLAR DROPS BELOW 4OBTUH. 
ATRIUM GLASS I S  THE SAHE AS OFFICE GLASS MCEPT THAT IT DOES NOT 
HAVE DRAPES. THERE ARE TW WIN SECTIONS OF GLASS 29' WIDE BY 
30' HIGH WITH OVERHANGS AND SIDE FINS. NOTICE THAT THE SKETCH 
OF THE BUILDING INDICATES W LARGE OVERHANG WHICH WOULD BE VERY 
DIFFICULT TO BUILD. THIS WAS THE WAY IT WAS SWVLATED AS THIS 
K€THOD IS EQUIWALEI" TO MULTIPLE SURFACES THAT PROVIDE THE SAME 
SHADING GEOMETRY. 

CEILIKCS M E  SIMULATED AS PAW OF THE ROOF STRUCTURE ON THE TOP 
FLOOR. PARTITIONS SIHVUTE A GLasS WALL BETWEEN ATRIUM AND 
OFFICE SPACES, BUT WALLS BETWEEM INTERIOR AND EXTERIOR OFFICES 
ARE NOT DEFINED. W A L L S  Bf3WEEPd THE EQUIPHEW ROO3 AND OFFICES 

DIRECT RADIATION IS GREATER THAN 40 BTUH. DRAPES ARE THW REOPEM- 

cj 



"1512 a S HAVE A U-V.4LLJE OF .28. . I 

"1513 " 
"1514 0 $ SPACE LOADS LIGHTING IS RECESSED FLUORSCENT NON VENTED AT 1.5 WATTSISQPP 
"1515 " S 
"1516 " S 
"1517 " s 
"1518 " , S  
01519 " s 

IN THE OFFICES AND 1 WATl'/SQPP IN THE ATRIW. 
PEOPLE IN OFFICES IS INPVT AT lSOSQFT/PERSON. 
PEOPLE IN ATRIW ARE SIX. 
INFILTRATION IS SET AT 1 AIRCHANGES/HR WHFH FANS, ARE OFF WND AT 
.1 AIRCHAKCE WHEN FANS ARE ON. 

0 

"1520 " S 

"1522 " S CHICAGO DESIGN DAY - 
"1523 " S 

EQUIPHIM' IN OFFICES IS SET AT 1 WAITS/SQR. 
"1521 " 

CASE FOR TES SYSTffl - JULY 4TH WEEKEND THAT SPANS 
A 7 DAY HOT SPELL - HEAVY SlCG - 1OF DROP IN TBlPERATURE AT NIGHT 

"1524 " S 
"1525 " S 
"1526 " 

WHICH COXPARES TO 20F NOR#ALLY AND #INI#IZES RELERSE OF HEAT BY 
CONVECTION AND RERADIATION. 

"1527 " HOT-SMG-SWR li DESIGN-DAY 
"1528 " DRYBULB-HI = 98 DRYBULB-LO L 86 

"1530 " DEXPT-HI P 65.5 DEWPT-u) I SO 
"1531 " DHOUR-HI 6 16 DHOUR-LO t 8 
"1532 " WIND-SPEED s 7.5 WIND-DIR I 10 
"1533 " cuIuD-AIx)UST = 0 CLOUD-TYPE = 0 
"1534 O a m  = I  GROUND-T = 61 .. i 

01535 " 
"1536 " COLD-CLOUDY-WI~ER = DESIGN-DAY 
"1537 " 

"1529 " HOUR-HI I 1 5  HOUR-LO I 7  

"1538 
"1539 " 
"1540 " 
"1541 * 
"1542 " 
"1543 " 
"1544 " 
"1545 O 

"1546 " 
"1541 
"1548, " ROOF-0 
"1549 " ROOF-A 
"1550 " OFF-ROF 
"1551 " ATR-ROF 
"1552 WALL-1 
"1553 " WLl 
"1554 " Bwl 
"1555 0 Bw2 

. "1556 WL2 
"1557 " WL3 
"1558 Q 

"1559 " 
'1560 " 
"1561 * CT1 
"1562 " CT2 
"1563 " 
"1564 " 
"1565 a 
"1566 " OC1 
"1567 
"1568 " OC2 

I , "1569 " OCCUP 
"1570 " 
"1571 " L! 
"1572 " 
"1573 " L2 
"1574 ",LTl 
"1575 " 
O1576 " ES1 

DRYBULB-HI 6 . DRYBULB-Lo -4  
HOUR-HI L 15 HOUR-UJ = 2 
DEWR-HI = 6 DEWPT-u) s - 4  
DHOUR-HI = 16 DH0UR-u)  = 3 
WIND-SPEED = 15 WIND-DIR = 14 
CLOUD-AHOUNT = 5 CLOUD-TYPE = 2 
CLERRNESS =, 1 GROUND-T 46 .. 

S CONSTRUCTIONS 

=LAYERS 
=LAYERS 
=CONSTRUCTION 
=CONSTRUCTION 
=LAYERS 
=CONSTRUCTION 
=CONSTRUCT I ON 
=CONSTRUCTION 
=CONSTRUCTION 
=CONSTRUCTION 

klRT=(BRO1.IN76,CC03,AL33,ACO3) I-F-k.76 .. 
#AT=(BROl,INl6.CC04) I-F-R .76 .. 
LAYERS ROOF-0 .. 
LAYERS RODF-A .. 
HAT= (CC33, IN35 , U 1 ,  GP04, GPO41 
LAYERS=WW-l .. 
uz.05 .. 
U=.OOOl .. 
U51.0.5 5 ATRIUH GLASS PARTITIONS S .. 
U1.28 I $ IWTERIOR PARTITIONS S .. 

. . 

$ CLASS DESCRIPTION 

=GLASS-TYPE GLASS-TYPE-CODE 5 PANES 2 .. 
=GLASS-TYPE G-T-C 5 PANES 2 

$ SCHEDULES 

=DAY- SCHEDULE (1.9) (0)  (10.12) (1) (13.14) (.E) 

=DAY-SCHEDULE (1.21) t.1) .. 
=SCHEDULE THRU DEC 31 (WD) OC1 (WEH) oC2 .. 

(15.18) ( . 9 )  (19.24) (.l! .. 

=DAY-SCHEDULE (1.6) (.OS) (7.12) ( . 9 )  (13.14) ( .E )  

=DAY-SCHEDULE (1.24) (-051 .. 
SCHEDULE THRU DEC 31 (WD) L1 (WM) .. , 

(15,18) (.9) (19.21) t.2) (22.24) ( . O S )  .. 

=DAY-SCHEDULE (1.9) (0) (10.21) (.9) 122.24) (0 )  '.. 



Q1577 ES2 
"1578 * LQl 
Q1579 * 
"1580 I1 
01581 " I2 
"1582 * INFIL 
"1583 * 
01584 " 
*I585 " SHADE-HILT 
"1586 " COND-MILT 
01587 0 CLOSE-SHADE 
"1588 0 REOPEN-PROB 
Q1589 0 

Q1590 * 
01591 Q 
Q1592 " 
*1593 * 
Q1594 * 
"1595 * 
*1596 " 
01597 
"1598 * 
01599 

, "1600 " 
"1601 " 
Q1602 " 
Q1603 OFFICE 
"1604 
"1605 " 
"1606 " 
"1607. 
"1608 " 
"1609 * 
"1610 " 
"1611 " ATRIOEl 
Q1612 * 
"1613 
'1614 * 
"1615 
"1616 * 
Q1617 * 
*1618 
"1619 " 
"1620 * 

. *1621 * 821 
*1622 
*-1623 * 
'1624 " El 
Q1625 * W1 
"1626 " 
"1627 * E1S 
*1628 " 
"1629 (I 

"1630 
*1631 " BZ2 
Q1632 " 
"1633 * 
O1634 " E2 
"1635 " W 2  
"1636 * 
"1637 " 
*1638 " 
"1639 * 823 
*1640 " 
"1641 " E3 

=DAY-SCHEDULE 
=SCHEDULE 

=DAY-SCHEDULE 
=DAY-SCHEWLE 
=SCHEDULE 

(1.24) (0) .. 
THRU DEC 31 (WD) ES1 (WEHI ES2 .. 
(1,9) (1) (10,211 (.1) (22,24) (1) . 
(1.24) (1) .. 
THRU DEC 31 (WD) 11 (WM) I2 .. 

=SCHEDULE 
=SCHEDULE 
=SCHEDULE 
=SCHEDULE 

THRU DEC 31 (ALL) (1.24) (.6) .. 
THRU DEC 31 (ALL) (1,241 (.go) .. 
THRU DEC 31 (ALL) (1.24) (40) .. 
THRU DEC 31 (ALL) (1,241 (.2) .. 

S SET DEFAULTS 

SET-DEFAULT FOR EXTERIOR-WALL HEIGHT=10 AZIWJTH=180 

SET-DEFAULT FOR WINDOW HEIGHT.4 Y.4 GLBSS-TYPG-CTl 
CONSTRUCTIONdLl . . 

HAX-SOIAR-SCH=CLOSE-SWADE SUN-CTRL-PROB -7 
WIN-SHADE-TY PE=FWABLE-IWTERIOR 
SHADIffi-SCHEDULE=SHADE-MULT 
CONDUCT-SCHEDULG-COND-MULT 
OPEN-SHADE-SCH-REOPE-PROB .. 

S SPACE DESCRIPTION 

=SPACE-CONDITIONS TBlPERBTURE. (74) FLOOR-WEIGHT=70 
EQUIMNT-W/SQF"=l EQUIP-SCHEDULE=EQl 
LIGHTING-W/SQFl'=l.S LIGHTING-SCHEDULEkLTl 
IWF-mHODrAIR-CHE AIR*CHESIHR=.2 
INF-SCHEDVLEINFIL LIGHTIffi-TYPE=SUS-FLUOR 
PEOPLE-HG-LATE~OO P WPLE-HG-SENS.2 50 
PEOPLE-SCHEDULG-OCCUP MEA/PERSON=ISO .. 

=SPACE-CONDITIONS TEMPEMTORE= (74) FLOOR-WEIGHT.100 
LIGHTING-SCHEDVLG-LT1 
LIGHTING-TYPEZINCAND 
LIGHTINC-W/SQFT=l 
NWBER-OF-PWPLE=6 
PEOPLE-HUT-GAIN. 550  
PEOPLE-SCHEDVLE = OCCUP 
INF-SCHEDULE=INFIL AIR-CWES/HR=.2 
INF-METHOD=AIR-CHAHGE .. 

=SPACE S-CsOFFICE AREA=3230 VOLWG-29070 
A2.90 Y.200 .. 

=EXTERIOR-WW WIDTH-200 .. 
.WINmI WIDTHdOO .. 
=EXTERIOR-WALL W=17 AZ-90 X.200 .. 
UNDERGROUND-FLOOR AREA13230 COMS=BWI .* 
=SPACE S-C=OFFICE AREAr1660 VOLudE=14940 

AZm180 %=loo Y.200 .. 
=EXTERIOR-WALL WIDTH.100 .. 
= w 1 m  WIDTH=100 .. 

UtdDERGROUND-FLOOR AREAr1660 CONS=Wl . . 
=SPACE LIKE BZ1 'A2=-90 k 1 0 0  YsO .. 
=MTERIOR-WALL LIKE El .. 

\ 

cj 

703 



"1642 ' W3 
01643 
'1644 E3S 
"1645 
01646 
01647 
01648 ' TZ1 
O1649 (I 
01650 ' R 1  
0'1651 ' 
*1652 
01653 (I 

"1654 
"1655 (I 

01656 I) 

"1657 
"1658 422 
O1659 
01660 
O1661 
01662 O 

O1663 
"1664 (I 

01665 ' 
01666 T23 
O1667 (I 

"1668 
"1669 
01670 
01621 
01672 121 
01673 (I 

01674 
*1675 I N 1  
01676 IN2 
01677 IN3 
01678 
"1679 
O1680 -o 

O1681 
01682 
01683 q I22  
01684 
01685 

. 01686 
01687 
"1688 
'1689 
"1690 
"1691 
O1692 ' 
01693 AT21 
O1694 
O1695 
0'1696 ATROOF-1 
'1697 ' 
'1698 
01699 E4 
0'1700 E5 
01701 fl 
41702 F W - A  
01703 0 WINEOW-A 
01704 (I 

"1705 * 
'1706 (I 

0 

LIKE w1 .. =W INW 

=EXTERIOR-WBrtL Wn17 AZ.270 Y.17 .. 
WERGROlJND-FUX)R ARE4-3230 CONS-BW1 . . 

SPACE LIKE BZ1 2-10 .. 
=ROOF H-17 W d O O  AZ.180 TILT-0 2-10 

CONS=OFF-ROF - 
EXTERIOR-WALL LIKE E l  * *  

W I W  LIKE W l  .. 
EXTERIOR-WAIL LIKE ns .. 

=SPACE LIKE 822 2=1O * .  

ROOF L I E  R1 H.20 W-83 e. 

EXTERIOR-WALL LIKE E2 .. 
w1m LIKE m .. 

=SPACE LIKE B23 2.10 .. 
ROOF LIKE 81 H-17 W-180 .. 
E X T E R I O R - W U  L I E  E3 .. 
EXTERIOR-WW LIKE E3S .. w1m LIKE w3 .. 

=SPACE S-C-OFFICE ARERs3540 VOLWE.70800 
A2-90 X.17 Y r l 8 O  .. 

=SPACE 

INTERIOR-WALL LIKE I N 1  NMT-TO AT21 .. 
TWPERIOR-WW LIKE IN2 NMT-TO AT22 a .  _ _  -. 

I N T E R I O R - W W  I LIKE IN3 a .  

E X T E R I O R - W W  H-20 W-18 A2470  Y.18 .. 
ROOF LIKE R1 H.18 W.180 2.20 .. 

LIKE R l  H=lS W-20 X-160 Y.18 2-20 .- r.MC 

, 

. .  

n w r  .- 

UNDERGROUND-FIQDR BREA=3540 CONS.BW1 .. 

HEIGHT-66.6 WIDTH.30 
AZIMJTH=O TILT-26 X.30 Y-60 2.20 
CONSzATR-ROF . . 

=EXTERIOR-WW H-14.5 W40 A2:270 Y-60 2-20 .. 
d!XTERIOR-WW LIKE E4 AZ.90 X.30 Y-0 
=UNDERGROUND-FLOOR ARU-1800 CONS-BWZ - 
= E X T E R I O R - W W  
.WINDW H.28.9 Wzt9.9 Xs.05 Ys.05 CLASS-TYPEGTZ 

=ROOF 

HEIGHT=29 WIDTH:30 2-20 -. 
I W m G - A r 6  OH-8.0 OH-D=48.5 OH-W.42 

OVERHANG-ANGLEsll6 LEFT-FIN-AZO L-F-B-0 
L-F-H.30 L-F-D=3 RIGHT-FIN-A=O R-F-B-0 

0 , ' I  

704 ' 



01707 
01708 EXTERIOR-WALL 
01709 WIND(XJ 
01710 O 

01711 
01712 AT22 =SPACE 
"1713 O 

01714 O ATROOF-2 =ROOF 
01715 EXTERIOR-WALL 
"1716 O EXTERIOR-WBLL 
01717 UNDERGROUND-FIQOR 
01718 FRAME-B =EXTERIOR-WBLL 
01719 MNI0W-B :WIW 
01720 
01721 EQUIP-R# SPACE 
O1722 
O1723 
O1724 EXTERIOR-WALL 
O1725 O 

01726 O ROOF 
O1727 
01728 O 

O1729 O IWERIOR-WALL 
01730 UNDERGROUWD-md#18 
"1731 O 

01732 (I 

O1733 E%D .. 
01734 COMPUTE LOADS .. 
01735 O INPVT SYSTWS .. 

R-F-H.30 R-F-D=3 - .. 
LIKE FWE-A HEIGlTk10.7 W.30 2.9.3 .. 
LIKE W I W - A  H.10.6 W.29.9 L-P-H-10.7 

8-F-H.10.7 . . 
LIKE AT21 SOURCE-BTU/HR=O.O Y = l O O  . . 
LIKE ATROOF-1 .. 
LIKE E4 .. 
LIKE E5 .. 
LIKE F1 .. 
LIKE F W E - A  e .  

LIKE W I W - A  .. 
ZONE-TY PEdJKONDITIONED 
BREW=1200 VOLWE17580 X.35 .. 
HEIGHT-20 IJIDTH=30 .. 
H41.2 W-30 CONS=OFF-ROF 
TILT.15 2.9.3 k 3 0  Y.40 AZWVTH=O S .  

BREA.279 COWS=WL3 WMT-Tb AT21 .. 
AREA.1200 cOWS=B!ll .. 

'8.5 



0 
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Wed N o v  10 15:17:48 1993SDL RUN 4 

"1736 0 S Y S T W - R E P O R T  
O1737 (I 

O1738 * 
O1739 (I 

01740 Q DESIGN T W P S  
Q1741 S 
"1742 
01763 * S S Y S T W  TYPE 
"1744 S 
Q1745 S 
O1746 S 
01747 S 
Q1748 S 
O1749 * 
'1750 S 
01751 S 
*1752 (I S 
O1753 O S 
IO1754 S 
Q1755 $ 
'1756 * $ 
Q1757 
O1758 
*1759 * 
Q1760 ROW-DAYS 
Q1761 
01762 PSZ-SCHED 
'1763 
*1764 * S M - Q A Y S  
Q1765 (I 
'1766 
'1767 O 

Q1768 
Q1769 VAVS-SCHED 
'1770 O 

"1771 
. 01772 O 

'1773 O NOW-OA 
O1774 
O1775 (I 

"1776 M - O A  
'1777 
O1778 (I 

01779 (I 

0 

S W R Y  4 S S - D , S S - A , S S - J )  .. 
s ALL ELECTRIC WAC SYSTWS DESCRIPTION 

ATRIUM COOLING BOF-SLMfER, 68F-WINTER HEATING SETBACK 65F 
O F F I C E  COOLING 76F HEATING 72P 

THE O F F I C E  IS SERVED BY A VAVS S Y S T W  WITH THE BASEBOARD 
T H E I W O S T A T I C W Y  CONTROLLED AND HAS AN DRYBULB ECONOHIZER 

TO 6PM OR WEEKDAYS DURING S P R I K ,  FALL, AND WINTER. 
I N  S W E R  IT OPERATES ON SUNDAY AFTERNOON TO MITIGATE THE 
KONDAY KORNIff i  STARTUP LOAD, ESPECIALLY A l T E R  A HOT WEEKEND. 

WITH A 68F DRYBULB-LIMIT. T H I S  SYSTW OPERATES FROM 7AM 
HWEVER.  

/ THE OPEN ATRIA IS SERVED BY 1 PKG VARIABLE TWPERATURE - 
CONSTANT W L W E  S Y S T W  ( P S Z )  WITH A I R I A I R  HEAT PUMP. 
PSZ S Y S T W  HAS AN ECONOMIZER WITH EWTHALPY-LIHIT, PLUS 
A DRYBULB-LIMIT AND AN ECONO-LOCKOUT WHICH PROTECTS 
THE COXPRESSOR FROX BURNOUT ON MW EVAPORATOR LOADING. 
THE HEAT PUMP DEFROST-TYPE IS REVERSE-CYCLE AND CONTROLLED 
BY O N - D W .  

THE 

S A I R  HANDLING U N I T  SCHEDULES 

I WEEK-SCHEDULE (WD) 

I SCHEDULE 

( 1 , 5 )  ( 0 )  ( 6 . 7 )  ( -999)  (8 .21 )  (1) 122.241 ( 0 )  
(WM) ( 1 . 2 4 ) ( 0 1  .. 

THRU DEC 31 NOW-DAYS 

L SCHEDULE THRU HAY 15 NOW-DAYS 
THRU OCT 20 SUM#-DAYS 
THRU DEC 31 NORM-DAYS e .  

= WEEK-SCHEDULE 211 (-999)  .. (22,241 

= WEEK-SCHEDULE (WD) ( 1 , 7 )  (0 )  (8.18) (-9991 (19.241 ( 0 )  
(SAT)  (1.241 (01 
(SUN) ( 1 . 1 5 )  ( 0 )  (16 .19 )  (-999) (20 .24 )  ( 0 )  
(HOLI (1 .241(01 .. 

5 7 8 0  
"1781 9 HIN-08 = SCHEDULE THRU HAY 15 ROW-OA 
O1782 THRU OCT 20 SUM#-OA 
01-183 0 THRU DEC 31 NOW-OA 
O1784 
*1785 (I 
O1786 s HEATING THWSTAT SCHEDULE 
01787 0 . 
O1788 T H E A T l  = SCHEDULE THRU DEC 31 
O1789 (I 

Q1790 (I 
O1791 THEAT2 = SCHEDULE THRU D E  31 

(WD) 
(WM) (1 ,241(601 .. ( 1 . 7 )  (60)  ( 8 , 9 )  (64)  (10 .21 )  (68)  (22,241 (60)  

(AIL1 ( l , 2 5 ) ( 7 2 l  *. 
01792 

J 
. .  
c 

J 



"1793 
O1794 " 
O1795 TCOOLl 
O1796 I) 

"1797 0 

O1798 TCOOLZ 
"1799 " 
01800 0 

01801 0 

"1802 0 

"1803 " WV-ATR 
01806 0 

01805 0 

"1806 " 
Ole07 O Ewv-OFF 
01808 0 

"1809 0 

"1810 " 
01811 0 

Ole12 O AT21 
"1813 " 
O1814 AT22 
"1815 " 
Or816 " EQUIP-Rkl 
Ole17 " 
"1818 I) BZ1 
"1819 " BZ2 
O1820 BZ3 
"1821 TZ1 
Ole22 TZ2 
Ole23 " TZ3 
01824 " 121 
"1825 " 122 
Ole26 " 
O1827 " FS-SYS1 
01828 0 

"1829 O 

O1830 
O1831 
O1832 
"1833 " 
"1834 O 

O1835 
OM36 
"1837 " OFF-SYS 
"1838 
O1839 " 
01840 " 
*la41 " 
O1842 O 

"1843 I) 

O1844 
"1845 " 
~ia16 0 

$ COOLIN THERMSTAT SCHEDULES 

= SCHEDULE THRU DEC 31 (WD) (1.7) (90) (8.21) ( 8 0 )  (22,241 (90) 
(WM) (1,24)(90) .. 

E SCHEDULE THRU DEC 31 (ALL) (1,24)(76) .. 
$ ZONE DESCRIPTION 

= ZONE-COWROL DESICN-HEAT-T=68 DESICN-COOL-T=74 
HEAT-TWP-SCH=THEl COOL-TBlP-SCH=TCOOU 
T-TYPE PROPORTIONAL .. 

= ZONE-COWROL DESICN-HEBT-T=72 DESICW-COOL-T=74 
HEAT-TWP-SCH=THERTl COOL-TBlP-SCH=PCOOLl 
T-TYPE=WRSE-ACTION 
BBSEBOARD-CTRL=THEWSTATIC .. 

= ZONE 2-C EW-ATR OUTSIDE-AIR-CFW 250 .. 
= ZONE 2-C EW-ATR OUTSIDE-AIR-CFW 250 . a  

= ZONE ZONE-TYPE=UWCONDITIONED . 
E ZONE 
L ZONE 
= ZONE 
= ZONE 
t ZONE 
= ZONE 
= ZONE 
= ZONE 

2-C EW-OFF 
LIKE BZ1 8-R=-37000 
LIKE BZ1 B-R=-100000 
LIKE BZ1 B-R=-940OO 
LIKE BZ1 B-R=-40000 
LIKE BZ1 B-R=-104000 
LIKE BZ1 B-R=-54000 
LIKE BZ1 B-R=-54000 

= SYSTW 

= SYSTEH 

OA-CFW/PEklS B-R=-90000 .. 
.. .. .. 
.. .. 

SYSTm-TYPEzPSZ WU(-S-T=100 WIN-S-T.55 
SOPPLY-STATIC=3 SUPPLY-EFFz.45 ECONO-LocKOUTtYES 
ENTHALPY-LIHITzZ~ DRYBULB-LWIT=78 
HEAT-SOURCEkHEAT- PUHP 
FAN-SCHEDULE.PS2-SCHED ' 

HIN-AIR-SCH =WIN-OA 
DEFROST-TYPE=REVERSE-CYCLE 
DEFROST-CTRL=ON-DEMND 
Z O N E - W S  = (ATZl,ATZ2,EQUIP-R#) .. 
SYSTEH-TYPbVAVS W-S-T=12O WIN-S-T=60 
SUPPLY-STATIC=5 SUPPLY-EFF=.55 ECONO-LIHIT-T=68 
FAN-SCHEDULESVAVS-SCHED HIM-CFW-RATIO=.3 
FAN-CONTROkSPEED HEBT-S&T-T=100 
RETURM-AIR-PATH=DWT OA-CONTROL=TEHP 
I-C-C=STAY-OFF RMEAT-DELTA-T=55 
ZONE-HEAT-SOURCE=ELKTRIC 
PRMEAT-SOURCE=ELECTRIC HEAT-SOURCEIELRPTRIC 
HIN-AIR-SCH=F4IN-OA BBSEBOARD-SOURCErELERIC 
ZONE-WS~~BZ1,BZ2,BZ3,TZ1,TZ2,TZ3,IZ1,122) .. 

SYSTW-NMES = (FS-SYS1,OFF-SYS) 
DHW-SIZE = 0 
DHW-CALIHIM = .E88 
DHW-SCH =Dam .. 

-. .. 

O1847 " P-1 = PM-ASSICNEIEW 
O1848 " 
*le49 " 
"1850 Q 

7.7 



0 
01858 0 DobWW = SCH THRU DEC 31 (WD) D 1  (SAT) DZ (SUN,HOL) D3 .. 
01859 .a END .. 
01860 O COMPOTE SYSTMS * *  

01861 0 INPUT P W  .. 



"1862 " 
Q1863 
01864 
"1865 
01866 " 
Q1867 
"1868 
"1869 
"1870 
Q1871 " 
Q1872 
Q1873 " 
O1875 
01875 " 
01876 " 
01877 Q 

01878 * 
"1879 (I 

"1880 
"1881 

Q1883 
Q1884 
"1885 Q 

"1886 
Q1887 
91888 0 

Q1889 Q 

"1890 .a 

*I891 0 

"1892 
"1893 " 
"1894 0 

"1895 O 

"1896 " 
"1897 
01898 
Ql899  Q 

Q1900 0 

" Q1882 Q 

P O L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 15:17:48 1993PDL RUN 4 

M I  = PIWT-ASSIGNHENT .. 
PLWI'-REPORT S W R Y =  (PS-A, PS-B, PS-C, PS-G,BEPS) . . 

, S EQUIMWT DESCRIFTIOW 

.$ THIS PLWT I S  AN ICE STORAGE P W  WITH A SIEGLE RECIPROCATIffi 

.$ COXPRESSOR WHICH CAN HAKE ICE AT WIGHT-BUT OPERATES DURIffi THE DAY 
S AT P!OFWiL EVAPORA'POR TEMPERATURES. 
S I S  AUTOMATICALLY SIZED BY THE PROCRAE1 AS WELL AS THE STORAGE CAPACITY 

S AND THE TAW I S  SIZED TO HOLD 650 OF THE PEAK DAILY INTEGRATED LOAD 
S USED ON THE RESULTS OF THE WEaTHER TAPE RUN. 

THE COHPRESSOR'S RATED CAPACITY 

.$ (WHICH IS I N  HBTU - NUi' TOOW HOURS). THE TES SYSTW IS STORAGE PRIORITY 

IC& =PLWT-EQUIPHEHT TYPE=OPEld-RDC-CHLR SIZE-999  I - N = l  .. 
DHWH =PLANT-EQUIPHEEBp TYPE=ELEC-DHW-HEATER SIZE -999 .. 

Eld€RGY - STORAGE COOL- STORE-RAT&-99 9 
COOL-SUPPLY- RATE=- 999 

CTAN#-LOSS-COEF=lOO ' 
CTAW-BBSE-T=44 
C T A W - T - W E 1 0  .. 
.COOL-STORE-SCHZTTBM(-CHC ' 

PLWT-PARMETERS TES-TYPE BRINE S TO SIMULATE A REACTOL FLUID 
HOURS-CHARGING = 13  ' 
HOURS-DISCMRGING = 11 
PERCENT-STORED = 65 . 
TES-PRIORITY = STORAGE 
CWP-WDE-DCWG = RATED-T 
CWP-KWITON-START = .96 
REFRIG-T-AT-PC = 20 
TWR-CAP-CTRL = THO-SPEED 
TWR-PUMP-HEAD = 20 
PM-SIZIKG-BY = WEXTHER .. 

Q1901 TMK'CHGrSCHEDULE THRU JUN 1 (ALL) (1.24) ( 0 )  
Q1902 " THRU SEP 1 (ALL) (1 .7)  (1) (8.18) ( 0 )  (19 .24 ) (1 )  
O1903 THRU DEC 31 (U) (1,241 ( 0 )  .. 
O1904 
Q1905 TANK-CHARGE LOAD-BSSIGKHEPPF TYPEECOOLINC 
O1906 LOAD-RANGE-99 
Q1907 " PIAM'-EQUIPXENT=ICW NWBER=l .. 
Q1908 0 

Q1909 (I RELEASE-CHG LOAD-ASSICWENT TYPE=COOLING 
01910 0 LOAD-RANGE.99 
Q1911 Q PW-EQUIPXENTXTANK N'UNBEk1 
Q1912 PIAM'-EQUIPXWT=ICW N'UNBER.1 . . 
"1913 
e l914  " KO-STORAGE LOAD-ASSICWENT TYPE=COOLIMC 
"1915 LOAD-WE-99 
*1916 P ~ - E Q U I P X W T = I C ~  NWBER=l . 
O1917 
01918 Q CHW-CTRL =DAY-ASSIGN-SCH (1.7) (TANK-CHBRGE) 



\ 

01919 ~ (8.18) IRELEASE-CHG) 
01920 e (19,241 (TANK-CHARGE) .. 
O1921 
q922 0 WEH-CTRL =DAY-ASSIGN-SCH (1.14; (TANK-CHARGE) 
O1923 (15,181 (RELEASE-CHGI 
O1924 (19.24) (TANK-CHARCEI .. 
01925 
01926 0 €TD-OPER =DAY-ASSIGN-SCH (1.26) (,W-S?URAGE) .. 
O1927 
01928 0 CHILLER-CTRLsSCHEDULE THRU JUN 1 
'1929 THRU OCX' 1 (WD) CHW-'3% (WM) WEH-CTRL 
01930 THRU DR: 31 (ALL) S'D-OPER .. 
O1931 
01932 0 IDAD-MNAGWENT PRED-LOAD-RANGEk999 
O1933 e ASSIGN-SCHEDVLE=(DEFAVLT,CW~R-~RL.DEFAULT) - -  

(U) WD-OPER 

"1934 
O1935 O S HOURLY-REWIPP INPUT 
O1936 O 

01937 R-SCHED=SCHEDULE THRU JUL 12 (ALL) (1,24)(0) 
O1938 THRU JVL 15 IW) 11,24) (1) 
O1939 * THRU DEC 31 (ALL) (1.24)(0) .. 
O1940 $ 
01941 RB5 = REPORT-BLOCK WBRII\BLE-TYPE;OPE-E-Cff iR , 
O1942 VARLRBLE-LIST=(1,0,10.161 .. 
01943 0 RB7 I REPORT-BLOCK WBRIABLE-TYP&CI'AH#-mM& 
01944 WARLBBLE-LIST:f1,4,14) .. 
01945 REPORT1 = HOURLY-REPORT REPORT-SCHEDULER-SHED 
01946 REFORT-BLOCK= (RBS.RB7) . . 
"1947 
'1948 END .. 
O1949 COMPUTE PLANT .. 
01950 INPUT ECONICS .. 

\ :  



E D L  P R O C E S S O R  I N P U T  D A T A  

Wed N o v  10 15:17:48 1993EDL RUN 4 

01951 DIAGNOSTIC WARNIKGS .. 
01952 ECOROWICS-REPORT S M R Y  (ES-D,ES-E) .. 
O1953 O 

"1954 S ENERGY CHARGE DESCRIFTIOW 
O1955 O 

0'1956 O S THIS ELDX'RIC RATE IS A TIHE-OF-USE RATE WITH SEPARATE SUWER/WINTER #INIHW 
01957 $ D W D  CHARGES BUT IN ADDITION HAS SIW DEHAND CHARGES THAT APPLY ONLY TO THE 
01958 $ ON-PEAK HOURS. THE 'pra) DWaWDS ARE ADDITIVE, APPLY TO THE HIGHEST PEAK, BUT 
"1959 O $ ONLY THE OM-PEAK CARRIES A RATCHET OF 900. THE ENERGY CHARGES ARE 
01960 $ DOLIARS/#wH FOR THREE PERIODS (I.E. OW-PEAK, INTERMEDIATE-PEA#, AND OFF-PW). 
O1961 
O1962 EL=-COST = ITTILITY-BATE RESOURCE = ffiECTRICITY 
O1963 #IN-WN-CHCS I (186)  
"1964 O D M - C H G S  I (2 .25 ,2 .25 .2 .25 ,2 .25 ,2 .58 ,  

O1966 O BLOCK-CWBRCES L (SW-P-DW,WIW-P-DF) 
01967 ENERGY-CHG-SCH 0 TOU-SCH 

01969 TOW-SCH L SCHEDULE THRU APR 30 (WD) ( 1 , 8 ) ( . 0 3 2 4 )  

O1965 O a . 5 8 , 2 . 5 8 , 2 . 5 8 . 2 . 5 8 . 2 . 5 8 , 2 . 2 5 )  

O1968 O 

"1970 (9 .12 )  (.0354) 
O1971 (13 .18 )  ( . 0394)  
O1972 O (19,21)  ( .0354)  
O1973 (I (22,241 ( .0354)  
O1974 ( W E H )  ( 1 .24 )  ( .0354)  
O1975 THRU OCT 31  ( W D )  ( 1 . 8 ) ( . 0 3 7 4 )  
O1976 (9 .12 )  ( . 0394)  
O1977 O (13 .18 )  ( .0444)  
O1978 O (19.21)  ( . 0394)  
O1979 (22.24)  ( .0374)  
01980 0 ( W M )  (1 .24 )  ( .0374)  
01981 0 THRU DEC 3 1  (WD) ( 1 . 8 ) ( . 0 3 2 4 )  
O1982 O (9 .12 )  ( .0354)  
O1983 (13 .18 )  ( . 0394)  
O1984 O (19 ,21 ) ( .0354)  
01985 (I (22.24)  ( . 0354)  
O1986 ( W E H )  (1 .24)  ( .0354)  .. 

. "1987 
01988 SUM-P-DW = BLOCK-CHARGE BLOCK-SCH = DW-SCH 
01989 0 SCH-FLAG I 2 
01990 O BLOCK1-TYPE = DDWD 
01991 * BLOCIU-DATA L (1 ,7 .00 )  
O1992 DDWD-RATCHETS I (SUM-RATCH) .. 
*1994 WIN-P-DW = BLGCK-CHARGE BLOCK-SCH = DW-SCH 
01995 0 SCH-FL4G I 1 
O1996 BLGCKI-TYPE L DWND 
O1997 O BLOCK1-DATA L (1,6.50) 
01998 0 D&lAND-RATCHETS L (SUM-RATCH) .. 
01999 0 

"2000 (I SUM-RATCH = RATCHET W-KOPITHS I 12 
02001 0 RATCHET-SCH = Dm-SCH 
02002 0 SCH-FLAG = 2 
O2003 TYPE = HIGHEST-PEAK 
O2004 FRACTION = .90 .. 
O2005 O 

O2006 DEE1-SCH E SCHEDULE THRU WPR 30 (WD) (1.12)(0) 
O2007 O (13 .18 )  (1) 

O1993 



02008 

"2010' O 

02011 
02012 
"2013 (I 
O2014 
O2015 
O2016 
02017 O 

02018 
"2019 * END .. 
02020 0 COMPUTE ECONCHICS 

O2009 \ 

02021 0 Y O P  .. 
.. 

0' . 



D N T H  

JAN 

FEB 

MR 

APR 

MAY 

m 

m 

AUC 

SEP 

acT 

W V  

DEC 

TOTAL 

W 

COOLING 
ENERGY 
(KBTU) 

0.03641 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

58.44080 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 ___-----_ 
58.477 

wm 
TI#E DRY- WET- CrnLIffi 

O F W  BULB BULB LOAD 
DY HR TWP TWP (#Efl'U/HR)f 

3 16  6.F 6.F 7.843 

0.000 

0.000 

0.000 

0.000 

0.000 

11 17 98.F 75.F 521.270 

0.000 

0.000 

0.000 

0.000 

0.000 ---------- 

wm 
HEATING TIHE DRY- WET- HEATING 

ENERGY OF Iw( BULB BULB LQAD 
WBTU) DY 'HR TWP TWP (#BTU/HR) 

-43.032 2 6 -2 .F -2.F -481.413 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

' 0.000 

0.000 

521.270 

0.000 

0.000 

-481.413 

ELEC - 
TRICAL 
ENERGY 

1542. 

0. 

0. 

0. 

0. 

0. 

3645. 

0. 

0. 

0. 

0. 

0. _-_-___ 
5187. 

55.710 

0.000 

0.000 

0.000 

0.000 

0.000 

55.710 

0.000 

0.000 

0.000 

0.000 

0.000 _-_---_ 

i) 
55.710 



0 

0, 

COOLIMG 
ENERGY 
(mm) 

7.94325 

9.50615 

22.35135 

54.60360 

76.50200 

112.52828 

156.99287 

132.43303 

78.25076 

46.67908 

17.92756 

8.82741 --------- 
724.346 

TWE DRY- WET- 
O F W  BULB BULB 
DY HI? T a P  T m P  

3 1  1 6  30.F 23.F 

28 1 5  52.F 42.F 

3 17 . 78.F 61.F 

28 1 5  74.F 66.F 

20 1 5  77.F 68.F 

20 17 91.F 78.F 

9 17 97.F 73.F 

1 9  17 90.F 71.F 

11 16 86.F 72.F 

1 0  16 68.F 53.F 

6 1 5  52.F 43.F 

10  15 41.F 35.F 

#Axm W W V W  5 E C -  HAXIMU4 
mLIw HEaTING TIME DRY- WEX- HEATING TRICAL 5 E c  

LQAD ENERGY O F M  BULB BULB LOAD ENERGY LOAD 
IXBTU/HR) (-TU) DY H R  T W P  TE#P (KBTU/HR) (m) (W 

15846. 55.710 ' 

13742. 55.710 

15191. 55.710 

15799. 55.710 

177.351 -129.777 1 7 -1.F -1.F -429.312 

176.826 -111.003 4 6 7 .9  6.F -379.896 

265.525 -82.148 2% 6 8.F 7.F -398.359 

333.988 -34.529 8 6 32.F 29.F -266.356 

15191. 55.710 390.407 -16.854 9 5 40.F 38.F -167.472 

15144. 55.710 408.687 -2.786 23 5 52.F 08.F -80.145 

170,385 -0.050 23 5 61.F 60.F -8 .8i7 15846. 55.710 

452.372 -0.300 5 5 55.F 54.F -28.938 15191. 55.710 

,15184. 55.710 408.915 -11.132 22 5 35.F 31.F -158.603 

-32.728 20 5 41.F 35.F -207.489 15846. 55.710 302.121 

231 .E61 -78.601 1 5  6 28.F 26.F --290.311 13179. 55.710 

148.787 -116.382 26 6 fS.F 15.F -302.215 15846. 55.710 --------- -----_--_- _ _ _ _ _ _ _ _  - ----_- ---------- 
, 

-616.292 181962. 

' 470.385 -429.312 55.710 



Fs-SYS1 PSZ 

SUPPLY 
FAN ELEC 

(CW 1 (W) 

8243. 3.255 

/ 
ZONE 
W '  

ATZl 

AT22 

EBUIP-RH 

1.020 

mRM 
DELTA-T FAN 

(F) (CW 1 ,  

2.4 0. 

SUPPLY EXHAUSP 
FLOW m 

(cm I (CW ) 

2289; 0. 

1956. 0. 

0. 0. 

4800.0 l a .  

OUTSIDE COOLIE#: HEATINC CDOLIKC HEATING HEAT PUMP 
ELEC DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR EIR SUPP-HEAT 
(W) (F) RATIO (KBTUIHR) (SHR) (KBTUIHR) (BTUIBTU) (BTUIBTU) (KBTUIHR) 

0.000 0.0 0.120 139.776 0.673 -135.998 0.36 0.37 -173.352 

kIINIHUi4 OUTSIDE COOLIE EXTRACTION HEATIE ADDITION 
FAN FLOW AIR FLOY CAPACITY SENSIBLE RATE CAPACITY RATE 

(#w) RATIO (CW ) (KBTWHR) (SHR) (KBTUIHR) (KBTUIHR) (WTUIHR) MULTIPLIER 

0.000 1.000 ass.  0.00 0.00 -79.11 1.0 0.00 46.97 

0.000 1.000 255. 0.00 0.00 40.09 0.00 -67.52 1.0 

0.000 0.000 . 0. 0.00 0 . 0 0  0 .00  0.00 0.00 1.0 



TYPE MULTIPLIER 

OFF-SYS VAVS . 1.020 

SUPPLY RETURN 
FAN ELEC DELTA-T PAM 

32317. 33.869 

ZONE 
NAME. 

BZ1 

822 

823 

TZ 1 

TZ2 

R 3  

I Z 1  

122 

0 .  

SUPPLY. EXHAUST 
mw rn 

(Crn ) ( C r n  1 

5015. 0. 

1723. 0. 

5017 .' 0. 

6078. 0. 

2120. 0. 

6458,. o . ,  

2583. 0. 

2583. 0. 

FLOOR AREA #Bx 
(SQFT PEOPLE 

23320.0 155. 

ELEC 
(W) 

0.000 

FAN 
(##, 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

OWSIDE W L I f f i  HEATING COOLINC HEATING , 
EIR EIR 

(F) RATIO (#BTU/HR) (SHR) (KBTU/HR) (BTUIBTU) (BTUIBTUI 
DELTA-T A I R  CAPACITY SENSIBLE CAPACITY 

0.300 

0.300 

0.300 

.0 .300 

. 0.300 

0.300 

0.300 

0.300 

329. 0.00 0.00 

169. 0.00 0.00 

329. 0.00 0.00 

329. 0.00 0.00 

169. 0.00 0.00 

329. 0.00 0.00 

361. 0.00 0.00 

361. 0.00 0.00 

07.93 -345.42 

26.05 -102.35 

75.86 -298.01 

91.90 -361.02 

32.06 -125.94 

97.65 -383.63 

39.05 -153.40 

39.05 -153.40 

-391.46 

-126.32 

-360.08 

-409.07 

-149.91 

-438.81 

-187.88 

-1 87.88 

0.0 0.073 866.688 0.839 -1035.494 * 0.00  0.37 

WINIHUM OWSIDE COLI= EXTRACTION HEATING ADDITION 
F L O W  A I R  puT;J CAPACITY SWSIBLE RATE CAPACITY RATE 

WTIO (CM ) ( # B P U / H R )  (SHR) (KBTUIHRI (#BTU/HR) (KFfU/HR) MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

, 1.0 , 

7.16 
, 



- - - - - - - -  C O O L I N G - - - - - - - -  - - - - - _ _ -  H E A T I N G - - -  

w m  
COOLING TI#E DRY- WET- cmLIt,!c HEATING TIHE DRY- WET- 

ENERGY O F W  BULB BULB LOAD ENERGY OFMAX BULB BULB 
(MTU) DY HR TWP TEHP (KBTWIHR) (MTU) DY HR TWP TEHP 

1.16159 22 7 33.P 32.F 60.873 0.000 

0.74904 27 I 36.P 33.F 57.332 0.000 

1.96008 3 15 76.P 65.F 149.336 0.000 

9.87502 28 16 74.F 66.F 250 .646 0.000 

19.43415 21  14 85.F 75.P 394.489 0.000 

53.79815 20 18 91.F 78.F 523.800 0.000 

104.17480 1 4  10 86.F 74.F 700.977 0.000 

80.33379 11 16 88.F 74.F 506.352 0.000 

33.28735 11 17 86.F 72.F 429 .160 0.000 

12.85266 30 17 74.F 67.F 190.136 0.000 

0.50577 18  7 36.F 35.F 60.861 0.000 

1.04643 12 7 33.F 33.F 59.792 0.000 -_--_---- _____----_ --------- 
319.179 0.000 

700.977 

#BxI#upI DAILY INTEGRATED COOLING LOAD (DES DAY ) 
RAXIHUH DAILY IHTEGRATED COOLING LOAD (WH FILE) 

10405.387 (XBTU) 
7001.286 (WTU) 

0.000 

0.000 

0.000 ' 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0.000 ___-- -____ 

0.000 

52225. 269.396 

41544. 229.415 

31667. 

20138. 

17821. 

18965. 

22494. 

20519. 

18039. 

19236. 

28055. 

46214. - - - - - - - - 
336899. 

235.856 

139.090 

87.521 

83.203 

94.172 

83.822 

79.677 

148.039 

171.065 

228.922 ------- 

269.396 

d 

ij 

I 



JAN 

FEB 

MAR 

APR 

WBY 

m 

m 
AUG 

SEP 

m 
WV 

I DEC 

0. ~ 0.000 

0 .  0.000 

0. 0.000 

8. 1.022 

39. 5.301 

110. 15.345 

222. 30.666 

185. 25.769 

70. 9.454 

9. 0.890 

0. 0.000 

0. 0.000 _-_-___ -_-------- 
ANNUAL 643. 88.449 

0 .  CSPP (WITH PARASITICS) 

CSPP (WITHOUT P ~ S I T I C S )  

, 

0.000 

0.000 

0.000 

0.317 

1.650 

4.876 

10.100 

8.328 

3.064 

0.294 

0.000 

0.000 

I 

0.038 

0.034 

0.034 

0.020 

0.011 

0.000 

0.000 

0.000 

0.004 

0.020 

0.033 

0.036 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000  

0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 

0.000 I 

0.000 

0 .000 

-0 .000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

, 0.000 

0.000 

0 .ooo 

0.000 

0.000 

0.000 

0.000 

0 .ooo 

0.000 

2.091 

1.708 

1.958 

* 2.832 

3.735 

5.351 

8.118 

6.623 

4.163 

2.914 

1.649 

1.929 

' ,  

28.628 0.230 0.000 0.000 0.000 0.000 0.000 43.0.71 

= 1.23 (BTUIBTU) 

= 3.09 (8TUIBTU) 

' -  

I 

i ' 



O F F I C E  BUILDING 6 OPEN ATRIA VAV S Y S T W  IN O F F I C E  & PSZ I N  ATRIA DOE-2.1E-001 W e d  NOV 10 15:17:48 1993SDL RUN 4 
ICE T H E M  ENERGY STORAGE FOR O F F I C E  STORAGE PRIORITY SMP3. I N P  RUN 4 

BEPORT- SS-Q HEAT PUMP HEATING S M R Y  mR P W 1  #EATHER F I L E -  TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

JAN 224. 

FEB 187. 

' mR 112. 

APR 22 : 
ktAY 1. 

m 0. 

m 0. 

AUC 0. 

SEP 0. 

(#T 9. 

PWV 104. 

DEC 247. ------- 
ANNUAL 906. 

-15.095 

-12.908 

-8.836 

-1.858 

-0.158 

0.000 

0.000 

' 0.000 

-0.006 

-0.930 

-8.553 

-17.071 ---------- 
-65.815 

9.700 

8.084 

5.670 

1.639 

0.250 

0.005 

0.000 

0.000 

0.094 

0.932 

5.183 

11.009 _----___-- 
42.564 

0.041 -104.548 104.508 0.000 0.000 -0.280 5.368 

0.038 -79.102 79.102 0.000 0.000 -0.198 4.685 

0.040 -42.846 42.846 0.000 0.000 -0.109 5.035 

0.029 -5.738 5.738 0.000 0.000 -0.0311 4. 220 

0.016 -0.237 0.237 0.000 0.000 0.000 3.080 

0.000 0.000 0.000 0.000 0.000 0.000 2. 808 

0.000 0.000 0.000 0.000 0.000 0.000 8.478 

0.000 0.000 0.000 0.000 0.000 0.000 3.235 

0.005 -0.009 0.009 0.000 0.000 -0.002 2.542 

0.025 -3.609 3.609 0.000 0.000 -0.014 3.769 

0.274 -359.957 359.957 0.000 0.000 -1.123 48.992 

I j S P F  (WITH P A R A S I T I C S )  = 1.05 (BTUIBTU) 

H S P F  (WITHOUT P A R A S I T I C S )  = 1.05 (BTUIBTUI 



- - - - - - - - C O O L I N G - - - - - - - -  - _ _ - - - - -  H E A T I N G - - - - - ' - -  - - . - E L E C - - -  

M r n  wm ELEC- HAXBlW 
COOLING TIEIE DRY- WET- COoLIffi HEATING T D E  DRY- #ET- HEATING TRICaL ELK 

ENERGY OFEZAX BULB BULB WAD ENERGY O F W  BULB BULB LQAD ENERGY LOAD 
KORBPH (HBTU) DY HR TBIP T a P  (KBWIHR) (HBTU) DY HR TBIP TE#P (KBTUIHR) (W)  

- 16 5.825 6848. 55.132 JM 0.00000 I O . 0 0 0  -ai .aw 2 i o  S.F B.F 

-16.224, aa i o  20.8 1 8 . ~  -187.473 5183. 43.515 FEB 0.00000 0.000 

3968. 47.166 ElAR 0.00000 0.000 -9.905 24 1 0  7.F 5.F 

-i.tna 8 i o  3 2 . ~  2 8 2  -70.516 2560. 17.327 APR 1.02246 29 16 68.8 43.8 60.729 

kblY 5.30144 2 1  14 85.F 75.F 97.036 -0.158 9 i o  a3 .8  3 9 . ~  -36.426 2449. 16.120 

-138.640 

11 JVN 15.34491 20 16 90.F 77.F , 129.905 0.000 24 9 57.F 51.F -0.258 3333. 19.952 

Jvt 30.66633 1 4  12 91.F 76.F 134.876 I 0.000 0.000 4995. 20.528 

AUG 25.76921 11 '16 88.F 74.F 127.902 ' 0.000 0.000 4386. 19.913 

SEP 9.45394 11 15 87.F 72.F 118.094, -0.005 22 8 34.F 31.F -0.541 2814. 18.704 

-0.916 20 10 42.F 36.F -64.854 2343. 16.009 m 0.89038 3 1  14 76.F 66.F 50.796 

PWV 0.00000 0.000 -8 .508 1 4  10 29.F. 28.F -93.171 3221. 25.407 

DEC 0.00000 0.000 -18.745 22 10 22.F 22.F - 149.223 5764. 45.257 . -------- ------- __-__--__ ---____-_- _______-_ -____-_-__ 
TOTAL 88.449, 0 .w 

-77.743 I 

134.876 -165.825 

47862. 

55.132 



HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

' 22 
23 
24 

Svc? 
pyv( 

_ _ - - -  

HOURLY 
m L I K  

M A D  
(#BTu) 

0.000 
0.000 
0.000 
0.000 

123.831 (I 

118.760 O 

131.680 
128.995 O 

132.718 
135.400 O 

136.128 
135.450 O 

135.096 
134.813 O 

133.828 
132.562 O 

131.434 
111.545 * 
119.696 
123.418 

0.000 
0.000 
0.000 
0.000 -------- 

136.128 

C O O L I N C - - - - -  - - -  H E A T I N G - - -  

m 7  m 2  

SEMS I BLE 
H U T  

RATIO 

0.000 
0.000 
0.000 
0.000 
0.998 
0.996 
0.952 
0.988 
0.926 
0.922 
0.917 
0.915 
0.910 
0.903 
0.899 
0 * 898 
0.898 
0.996 
0.996 
0.996 
0.000 
0.000 
0.000 
0.000 

SYSTBI-TYPE 

DRY- WET- 
BULB BULB 
T W P  TWP 

89.F 70.F 
88.F 70.F 
87.F 69.F 
87.F 69.F 
86.P 68.F 
86.F 68.F 
86.F 68.F 
86.F 68.F 
87.F 69.F 
89.F 69.F 
92.F 71.F 
98.P 72.F 
96.F 73.F 
97.P 74.F 
98.F 74.F 
97.F 74.P 
97.F 74.F 
97.F 74.F 
96.F 74.F 
95.F 73.F 
94.F 73.F 
93.F 72.F 
92.F 71.F 
90.F 71.F 

PSZ 

HOVRLY 
HFATIMG DRY- WET- 

LOAD BULB BULB 
(#BTU) TWP T W P  

0.000 
0.000 
0.000 
0.000 
0.000 

-151.031 
-165.150 
-170.566 
-168.103 
-162.829 
-150.780 
-134.592 . 
-1 10. 465 
-99.900 
-97.127 
-101.290 
-111.211 
-113.314 
-119.721 
-122.178 
-124.294 

0.000 
0.000 
0.000 -------- 

-4 .F  -4.F 
-4.P -4.F 
-4 .F  -4.F 
-4.F -4.F 
-3.8 -3.F 
-2.P -2.F 
-l.F -l.F 
0.F 0.F 
l.F l.F 
2.F 2.F 
3.F 3.F 
4.F ' 4.F 
5.F 5.F 
5.F 5.F 
6.F 6.F 
5.F 5.F 
5.P 5.F 
4.F 4.F 
3.F 3.F 
l.F 2.F 
0.F 0.F 
-l.F -l.F 
-3.F -2.F 
-4.F -3.F 

-170.566 

SQW/TON 

D A Y  C O O L I N G  P E A K  

J u L 7  

HOURLY 
COOLING SENSIBLE 
' LOAD HEAT 

(#BTU) PAT IO 

0.000 
0.000 
0.000 
0.000 

123.831 
118.760 
131.640 * 
128.995 
132.718 
135.400 0 

136.128 
135.450 
135.096 (I 

134.813 
133.828 O 

132.562 
131.434 
111.545 * 
119.696 
123.418 I) 

0.000 
0 .000 
0 .000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.998 
0.996 
0.952 
0.948 
0.926 
0.922 
0.917 
0.915 
0.910 
0.903 

0.898 
0.898 
0.996 
0.996 
0.996 
0.000 
0.000 
0.000 
0.000 

0.899 

2065.312 

423.1 
COOLING PFAK 28.36 (BTU/HR- S Q n )  H b T I f f i  PEAK -35 .53  (BTU/HR- SQFT) 
SUPPLY A I R  PEAK FILLY 0.88 ( C F W S Q P P )  WIN-OA/PERSON 42.50 (CIQ ) 
08 FRAC AT CLG PFAK 0.120 OA FRaC AT HTC PER# 0.120 

DRY- WW- 
BULB BULB 
TEHP T m P  

89.F 70.F 
88.F 70.F 
87.F 69.F 
87.F 69.F 
86.F 68.F 
86.F 68.F 
86.F 68.F 
86.F 68.F 
87.F 69.F 
89.F 69.F 
92.F 71.F 
98.F 72.F 
96.F 73.F 
97.F 74.F 
98.F 74.F 
97.F 74.F 
97.F 74.F 
97.F 74.F 
96.F 74.F 
95.F ' 73.F 
94.F 73.F 
93.F 72.F 
92.F 71.F 
90.F 71.F 

ASTERISKS INDICATE HOURS LOADS NOT IW 



HOOR 

1 
2 
3 
4 
5 

> 6  
7 
8 
9 

1 0  
11 
1 2  
13 
14 
15 
16 
17 
18  
19 
20 
21 
22 
23 
24 

S W  
w 

HOURLY 
COOLING 

LOAD 
(UBTU) 

0.000 
0.000 
0.000 
0.000 
0.000 

109.579 
128.128 Q 

127.680 
130.021 
130.956 
134.876 
131.300 
132.375 
128.703 
128.116 
128.461 Q 

126.874 
104.379 
105.273 
104.677 

0.000 
0.000 
0.000 

. 0.000 -------- 
134.876 

m 14 

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 
0.000 
0,000 
0.000 
0.989 
0.860 
0.858 
0.836 
0.845 
0.832 
0.848 
0.845 
0.844 
0.837 
0.831 
0.830 
0.994 
0.995 
0.996 
0.000 
0.000 '  
0.000 
0.000 

SYSTW-TYPE 
COOLING ,PEA# 
SUPPLY AIR, PEAK 
OA 

I 

DRY- WET- 
BULB BULB. 
TPIP TBIP 

83.F 72.8 
81.F 72.F 
80.P 71.F 
78.F 71.F 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82.F 72.F 
86.F 7B.F 
88.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F 71.F 
78.F 72.F 
78.F 72.F 
89.F 75.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82.F 74.F 
80.F 72.F 
78.F 72.F 

- - - H E A T I N G - - -  

JAN 2 

HOURLY 
HEaTING DRY- WET- 

LOAD BULB BULB 
(UBTU) TEHP TPIP 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000. 

-143.108 
-144.668 
-137.546 
-1 65.825 
-148.196 
-135.541 
-129.628 
-122.642 
-120.57 6 
-117.240 
-113.889 
-111.489 
-1 12.612 
-111.856 
-108.783 

0.000 
0.000 
0.000 -____-__ 

' -165.825 

l . F  0.F 
l . F  0.F 
1.P 0.F 
2.F l . F  
2.F l . F  
2.F 1.F 

4 .F  3.F 
4.F 3.F 
5.F 4.F 
6.F 5.F 
8.F 7.F 
9.F .9.F 

l l . F  l l , .F  
12.F 12.F 
14.F 13.F 
15.F 14.F 
lS.P 15.F 
17.F 16.F 
17 .F  16.F 
18.F 18.F 
17.F 17.F 
17.F 17.F 
17.F 17.F 

3.F. 2.F 

D A Y  C O O L I N G  P E A K  

JUL 1 4  

HOURLY 
CGOLING SENSIBLE DRY- #!TI'- 

LOAD HEAT , BULB BULB 
I UBTU 1 RATIO T B P  TWP 

0.000 
0.000 
0.000 
0.000 
0.000 

109.579 
128.128 Q 

127.680 
130.021 
130.956 
134.876 
131.300 
132.375 Q 

128.703 
128.116 
128.461 
126.874 
104.379 
105.273 
104.677 

0.000 
0.000 
0.000 

1851.399 

0.000 I 

--------- 

PS2 SQFTITON 427.1 

0.000 
0.000 
0.000 
0.000 
0.000 
0.989 
0.860 
0.858 
0.836 

-0.845 
0.832 
0.848 
0.845 
0.844 

.0.837 
0.831 
0.830 
0.994 
0.995 
0.996 
0.000 
o,.ooo 
0.000 
0.000 

83.F 72.F 
81.F 72.F ' 

80.F 73.F 
78.F 71.F 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82.F 72.F 
86.F 74.F 
88.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F ,71.F ' 78.F 72.F 
78.F 72.F 
89.F 75.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82 .F  74.F 
80.F 72.F 
78.F 72.F 

_ - -  
-34.55 (BTUIHR- S Q R )  28.10 (BTUIHR- SQR) HEATING PEAK rn 0.88 (CF#/SQFT) #IN-OAI PERSON 42.50 (CW ) 

FRAC AT'CLG PEAK 0.120 OA FRAC AT HTG PEAR 0.120 

* ASTERISKS INDICATE HOURS LOADS NOT H E 3  
' 



JAW 

FEB 

R 4 R  

APR 

WY 

m 

JUL 

AUG 

SEP 

OCP 

KOV 

DEC 

0. 

0. 

0. 

8. 

39. 

110. 

222. 

185. 

70. 

9. 

0. 

0. ------- 
ANNUAL 643. 

TVTAL LOAD 
ON UNIT 
W T U )  ---------- 

0.000 

0.000 

0.000 

1.022 

5.301 

15.345 

30.666 

25.769 

9.454 

0.890 

0.000 

0.000 -_--____-- 
88.449 

0.000 

0.000 

0.000 

0.317 

1.650 

4.876 

10.100 

8.328 

3.064 

0.294 

0.000 

0.000 

0.03i 

0.034 

0.034 

0.020 

0.011 

0.000 

0.000 

0.000 

0.004 

0.020 

0.033 

0.036 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000  

0.000 

0 . 0 0 0  

0 . 0 0 0  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0 .000  

0.000 

0.000 

0 . ~ 0 0 0  

0.000 

0.000 

0.000 

0.000 

0.000 . 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ' 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0.000 

0 . 0 0 0  

0.194 

0.094 

0.194 

1.039 

1.966 

2.949 

3.655 

3.438 

2.460 

1.294 

0.144 

0.044 

CSPF (WITH PARBSITICS) = 1.91 (BTU/BTU) 

CSPF (WITHOUT PARASITICS) = 3.09 (BTUIBTU) 
ij 



. _  1 ,  

JAN 

FEE 

Py\R 

APR 

WY 

m 

'JUL 

auc 

SEP 

OCT 

ROV 

DEC 

I 

228. 

187. 

112. 

22. 

1. 

0. 

0. 

0. 

0. 

9. 

104. 

241. ------- 
ANNUAL 906. 

HS PF 

TOTAL. LOAD 
ON UNIT 
/#BTU) 

ENERGY I N  
To UNIT 
(#BTU) 

-15.095 

-12.908 

-8.83f 

-1.858 

-0.158 

0.000 

. 0.000 

- 0.000 

-0.006 

-0.930 

-8.553 

-17.471 _--_-_--_- 
-65.815 

\ I  

9.700 

8.084 

5.670 

1.639 

0.250 

0.005 

0.000 

0.000 

0.094 

0.932 

5.183 

11.009 -----_---- 
42.564. 

0.081 

0.038 

0.080 

0.029 

0.016 

0.000 

0.000 

0.000 , 

-6.684 

-3.514 

-1.178 

0.000 

0.000 

0.000 

0 . 0 0 0  

0 . 0 0 0  

6.644 

3.514 

1.178 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000  

0 .000  

0 .000  

0.000 

. o .  000 

0.000 

0 . 0 0 0  

0.000 

0 . 0 0 0  

0 .000  

0.000 

0 . 0 0 0  

0 .000  

0 .000  

0.000 

0.000 

0.005 0.000 0.000 0.000 0.000 

0.025 0.000 0.000 0.000 0.000 

0.041 -0.073 '0.073 0.000 0.000 

0.038 -1.641 1.641 0.000 0.000 --__------ - - -__-____ -_-----_-- ---------- ---------- 
0.274 , -13.051 13.051 0.000 0.000 

(WITH PARASITICS) 1 1.28 (ETUIETU) i 
(WITHOW P ~ S I T I C S )  = 1.00 (ETUIBTU) . 

-0.280 3.871 

-0.198 3.071 

-0.109 3.271 

. -0.034 2.427 

0.000 1.311 

0.000 0.405 

0.000 0.011 

0.000 0.050 

-0.002 0.839 

-0.014 2.149 

-0.118 2.766 

-0.367 3.621 _-____-_-_ ---------- 
I 

-1.123 23.394 



ENTH 

m 

FEB 

ml3 
APR 

RAY 

m 

m 
AUG 

SEP 

om 
PZOV 

DEC 

TOTAL 

fzAx 

w m  
COOLING T m  DRY- WET- r n L 1 f f i  

EWERGY OF wv( BULB BULB LOAD 
WTW) DY HR T54P Tp1P (KETUIHR) 

1.16159 

0.7Q90Q 

1.96008 

9.87502 

19.83415 

53.79815 

104.17480 

80.33379 

33.28735 

12.85266 

0.50577 

1.04643 . --------- 
319.179 

22 7 33.8 32.F 60.873 

27 7 36.F 33.8 51.332 

3 1 5  76.F 65.F lQ9.336 

28 16 7Q.F 66.F 250.686 

21 14 85.F 75.F 394 .Q89 

20 18 91.F 78.F 523.800 

14 10 86.P 74.F 700.977 

11 16 88:F 74.F 506.352 

11 17 86.F 72.F 429.160 

30 17 7Q.F 67.F 190.136 

18 7 36.F 35.F 60.861 

12 7 33.F 33.F 59.792 -_____---- 

700.977 

-10 0.279 

-76.82Q 

-42.317 

-5.752 

-0.237 

0.000 

0.000 

0.000 

-0.009 

-3.618 

-39.520 

-83.487 ________-  

2 10 5.F Q . F  -560.671 

2Q 7 20.F 18.F -452.024 

2Q 1 0  7.F 5.F -45 3.387 

, 7 1 0  Q9.F Q4.F -238.333 

9 1 0  Q3.F 39.F -69.098 

0.000 

0.000 

0.000 

23 10 46.F 40.F -3.974 

20 10 42.F 36.F -265.856 

28 7 26.F 24.F -352.569 

22 1 0  , 22.F 22.F -436.236 -___ -_____  
-352.043 ' 

-540.671 

- E L E C  - - - 
ELEC- WiXMJN 

TRICAL ELK 
ENERGY LOAD 

(W 

_ -  

45377. 21Q.266 

36361. 185.900 

27699. 188.690 

17578. 125.679 

15373. 76.093 

15632. 65.407 

17500. 74.731 

. 16133. 64.852 

15225. 61.356 

16893. 133.743 

24833. 156.303 

i )  214.264 

7.24 



----- 

1 
2 
3 
4 
5 
6 
7 
8 
.9 
10 
11 
12 
13  
14 
1 5  
16 
17 
18  

' 19 
20 
21 
22 
23 
24 

SUM 
t a x '  

- - - - -  C O O L I N G - - - - -  - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

J u L 7  JAN 2 J u L 7  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1169.802 * 
894.386 * 
970.268 
961.957 
956.382 * 
932.543 
919.971 O 

920.658 
910.681 
894.139 
874.522 * 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

1169.802 

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.987 
0.987 
0.960 
0.955 
0.949 
0.949 
0.943 
0.934 
0.930 
0.928 
0.927 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

I 

SYSTW-TYPE 
COOLING PEAK 

HOURtY 
DRY- ~ m- ' HEATING DRY- #ET-, 
BULB BULB LOAD BULB BULB 
TWP TE#P (#BTU) TWP TMP 

89.F 70.F 
88.F 70.F , 

87.F 69.F 
87.F 69.P 
86.F 68.F 
86.F 68.F 
86.F 68.F 
86.F 68.F 
87.F 69.F 
89.F 69.F 
92.F 71.F 
94.F 72.F , 
96.F 73.F 
97.F 74.F 
98.F 74.F 
97.F 74.F 
97.F 74.F 
97.F 74.9 
96.F 74.F 
95.F 73.F 
94.F 73.F 
93.F 72.F 
92.F 71.F 
90.F 71.F 

-311.526 
-314.872 
-317.335 
-319.004 
-319.910 
-320.118 
-590.608 
-642,232 
-576.015 
-593.530 
-519.670 
-466.235 
-432.169 
-389.800 
-343.544 
-320.297 - 3 17.586 
-309.581 
-365.914 
-369.110 
-372.566 

0.000 
-20.463 
-60.780 -------- 

-642.232 

-4.F -4.F 
- 4 . ~  - a . ~  
- d . ~  - a . ~  
-4.F -4.F 
-3.8 -3.F 
-2.F -2.F 
- l . F  - l . F  

0.F 0.F 
1.F l . F  
2.F 2.F 
3.F 3.F 

5.F 5.F 
5.F 5.F 
6.F 6.F 
5 ;F  5.F 
5.F 5.F 
4.F 4.F 
3.F 3.F 
l . F  2.F 
0.F 0.F 

4.F - 4.F 

- l .F  - l .F  
-3.F -2.F 
-4.F. -3.F 

VAVS SFTITON 
50.16 IBTUIHR- S W T )  HEaTIffi PEA# 

HOURLY ' 
CCOLING SENSIELE 

LOAD HOT 
(KBTU) RAT IO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1169.802 
894.386 
970.268 
961.957 
956.382 
932.543 
919.971 
920.658 
910.681 
894.139 
874.522 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

10405.312 
--------- 

0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.987 
0.987 
0.960 
0.955 
0.949 
0.949 
0.943 
0.934 
0.930 
0.928 
0.927 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

239.2 
-27.54 (BTUIHR- SQET) 

DRY- WET- 
BULB BULB ' 

TWP TWP. 

89;F 70.F 
88.F 70.F 
87.F 69.F 
87.F 69.F 
86.F 68.F 
86.F 68.F 
86.F 68.F 
86.F 68.F 
87.F 69.F 
89.F 69.F 
92.F, 71.F 
94.F 72.F 
96.F 73.F 
97.F 74.F 
98.F 74.F 
97.F 74.F 
97.F 74.F 
97.F 74.F 
96.F 74.F 
95.F 73.F 
94.F 73.F 
93.F 72.F 
92.F 71.F 
90.F 71.F 

SUPPLY A I R  PEA# FL&l 1.39 IC&%/SQpP)' #IN-OAIPERSON 15.30 ICW ) 
OA FRAC AT CLG PEAK 0.075 OR FRaC AT HTG PER# 0.243 

0 ASTERIS& INDICATE HOURS LOADS NOT MET 



- _ - - _  C O O L I N G - - - - -  

OFFICE BUILDING h OPEN ATRU VAV SYSTD! IN OFFICE h PSZ IN ATRIA ME-2.1E-001 Wed NOV 10 15:17:48 1993SDL RUN 4 
ICE T H E W  ENERGY SPORAGE FOR OFFICE STORAGE PRIORITY SMP3. INP RUN 4 

REPORT- SS-J SYSTB4 PEW HEATING AND COOLIffi DAYS FOR OFF-SYS WEATHER FILE- TRY CHICAGO 
/ \  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

HOUR 

1 
2 
3 
0 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

SUM 
MAX 

HOURLY 
COOLING 

LOAD 
( #BTU 1 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

635.572 
631.693 
700.977 
687.604 
685.648 
645.526 
651.644 
627.237 
597.162 
577.640 
560.584 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 -------- 

700.977 

JUL 14 

SENSIBLE 
HEAT 
RATIO 

0.000 
0.000 
0.600 
0.000 
0.000 
0.000 
0.924 
0.908 
0.878 
0.885 
0.869 
0.882 
0.876 
0.873 
0.870 
0.860 
0.856 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYSTW-TYPE 

DRY- WET- 
BULB BULB 
T W P  TEMP 

83.F 72.F 
81.F 72.P 
80.F 71.F 
78.F. 71.P 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82.F 72.F 
86.F 74.F 
88.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F 71.F 
78.F 72.1 
78.F 72.F 
89.F 75.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82.F 74.F 
80.F 72.F 
78.F 72.F 

VAVS 

JAW 2 JUL 14 

HOURLY HOURLY 
HEATING DRY- WET- COOLING SENSIBLE DRY- WPP- 

LOAD BULB BULB LOAD HEAT BULB BULB 
(WTU) TD!P T 5 l P  ( #BTU 1 RATIO T€XP T W P  

-231.415 l.P 
-234.666 l.P 
-237.541 l.P 
-239.997 2.F 
-256.013 2.P 
-243.084 2.F 
-483.920 3.F 
-478.866 4.F 
-448.579 4.F 
-540.671 5.F 
-475.001 6.F 
-410.687 8.F. 
-379.031 9.F 
-339.156 ll.F 
-309.246 12.F 
-285.797 14.F 
-265.645 15.p 
-250.790 15.F 
-294.339 17.F 
-290.969 17.F 
-281.007 18.F 

0.000 17.F 
0.000 17.F 
0.000 17.F __------ 

-540.671 

SQFTITON 

0.F 0.000 
0.F 0.000 
0.F 0.000 
l.F 0.000 
l.F 0.000 
1.1 0.000 
2.F 635.572 
3.F 631.693 
3.F 700.977 
4.F 687.604 
5.F 685.648 
7.F 645.526 
9.F 651.644 

11 .F 627.237 
12.F 597.162 
13.F 577.640 
14.F 560.584 
15.F 0.000 
16.F 0.000 
16.F 0.000 
18.F 0.000 
17.F 0.000 
17.F 0.000 
17.F 0.000 

7001.287 
--------- 

399.2 

0.000 
0.000 
0.000 

0.000 
0.000 
0.924 
0.908 
0.878 
0.885 
0.869 
0.882 
0.876 
0.873 
0.870 
0.860 
0.856 
0.000 
0.000 
0.000 
0.000 
o.,ooo 
0.000 
0 * 000 

0.000 

83.F 72.F 
81.F 72.F 
80.F 71.F 
78.F 71.F 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82;F 72.F 
86.F 74.F 
88.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F 71.F 
78.F 72.F 
78.F 72.F 
89.F 75.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82.F 74.F 
80.F 72.F 
78.F 72.F 

COOLING PEAK 30.06 (BTUIHR- SQFT) HhTIffi PEA# -23.18 (BTUIHR- SQFT) 
SUPPLY AIR PEAK FLW 1.39 (CFWSQFT) IIN-OA/ PERSON 15.30 (CFN ) 
08 FRAC AT CLG PEAK 0.092 OA FRAC AT HTC PEAK 0.245 

* ASTERISKS INDICATE HOURS LOADS NOT IET 



MESSAGE L I S T  FRO# P W  PROGRAM 

n 
LJ 

TWER WILL BE DEFINED FOR CHILLERS THAT NEED I T  

0 .  

/ .  

7027 



ELEC-DHW-HEATER 0.027 1 1 

OPEN-REC-CHLR 0.582 1 1 

COoLIffi-TWR 0.736 1 I 

CTM-STORAGE 4.842 1 1 

C@OL-SI’ORE-RBTE = 0.372 (klBTU/H) 
COOL-SUPPLY-RATE. . 0.440 WBTUIH) 



JAN 

FEE 

HAff 

APR 

HAY 

JUN 

JUL 

Aw; 

SEP 

-\  

NOV 

DEC 

7.0 

6.4 

7.1 

6.6 

6.2 

5 . 5  

5.3 

5.2 

5.1 

5 . 1  

5.7 

6.6 

1 .5  

0.9 

2.4 

1 1 ? 6  

21.6 

62.3 

111.2 

87.7 

31.4 

14.9 

0.6 

1.3 

54.8 0.0 0.0 0.0 0.2 0.0 36.5 0.0 0.0 

43.8 0.0 0.0 0.0 0.1 0.0 28.0 0.0 0.0 

. 34.3 0.0 0.0 0.0 0.3 0.0 16.1 0.0 0.0 

* 23.8 0.0 0.0 0.0 1.7 0.0 4.3 0.0 0.0 

22.4 0.0 0.0 0.0 3.0 0.0 2.1 0.0 0.0 

26.4 0.0 0.0 0.0 7.0 0.0 1.8 0.0 0.0 

34.3 0.0 0.0 0.0 13.1 0.0 1.7 0.0 0.0 

30.2 0.0 0.0 0.0 10.6 0.0 1 .7  0.0 0.0 

23.1 0.0 0.0 0.0 4.3 0.0 1.7 0.0 0.0 

23.1 0.0 0.0 0.0 2.1 0.0 3.2 0.0 0.0 

30.0 0.0 0.0 0.0 0 .1  0.0 15.0 0.0 0.0 

46.6 0.0 0.0 0.0 0.2 0.0 30.4 0.0 0.0 

Q 

SOURCE 
* 

1 3  * 14 

TOTAL * TOTAL 
SITE SOURCE 

ENERGY ENERGY 
(HBTU) (MBTU) 

* 

__--__- Q ------- 
0 

186.9 560.7 

149.5 448.5 

117.0 (I 351.1 

81.3 * 2 4 3 . 9  

~ 7 6 . 3  228.9 

90.0 * 270.0 

117.2 * 351.6 

103.0 308.9 

78.9 * 236.8 

78.8 * 236.3 

102.5 * 307.6 

166.0 498.1 * 

Q 

* 

Q 

t 

* 

* 

Q 

t 

0 

* 

* 

0 

___---- Q ------- ____--- ------- 

I 7.29 



m BTU/UNIT: 

JAN 
------- 

ENERGY CONSWPTION (UNITS/KO) 
PEAK D W D  (UNITSIHR OR DAY) 

PER# DAY/HR 

ENERGY C O N ~ P T I O N  (UNITSIKO) 
PEAK D W D  (WNITSIHR OR DAY) 

PEAK DAYIHR 

ENERGY CONSWPTION (UNITSIKO) 
PEAK D W D  ( U N I T S I H R  OR DAY) 

PER# DAY/HR 

ENERGY CONSWFTIOW (UNITS/KO) 
PEAK D W D  ( U N I T S I H R  OR DAY) 

PEAK DAYlHR 

ENERGY CONSWPTION (UNITS/KO) 
PEAK D W D  ( U N I T S I H R  OR DAY) 

PEAK DAY/HR 

ENERGY C O N S W P T I O N  (UNITS/KO) 
PEAK D W D  ( U N I T S I H R  OR DAY) 

PEAK DAYlHR 

ENERGY CONSUMPTION (UNITS/W) 
PEAK DWAND ( U N I T S I H R  OR DAY) 

PEW DAY/HR 

ENERGY CONSUMPTION ( U N I T S / W )  
PFAK DE4AND (UNITSIHR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION ( U N I T S / W )  
PEAK D W D  ( U N I T S I H R  OR DAY1 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITSIMO) 
PEAK D W D  ( U N I T S I H R  OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION ( U N I T S / M )  
PEAK D W D  ( U N I T S I H R  OR DAY) 

PEA# DAYIHR 

ENERGY CONSUMPTION (UNITS/M) 
PFAK DEMAND (UNITS/HR OR DAY1 

PER# DAYlHR 

F E B  

m 

APR 

HAY 

m 

SOL 

Am 

SEP 

OCT 

wov 

DEC 

-_----- 
TOTAL 

ENERGY CONSVPlPTION (UNITS/YR)  
PEAK D W D  ( U N I T S I H R  OR DAY) 

54754.3 
273.5 
2/10 

43796.5 
233.9 
24/10 

34288.5 
240.0 
.24/10 

23822.9 
143.1 
7/10 

22355.1 
117.1 

. 21/14 

26371.9 
108.1 
20118 

34337.2 
126.5 
14112 

30167.7 
107.5 
20115 

23124.0 
123.7 
11/17 

23074.4 
151.4 
20/10. 

30037.5 
181.0 
28/10 , 

394775.5 
273.5 

\ 

7.30 



OFFICE BUILDING 6 OPEN ATRIA VAV SYSTm IN OFFICE 6 PSZ IN ATRIA DOE-2.lE-001 W e d  NOV 10 15:17:$8 1993PDL RUN 4 
ICE T H E W  ENERGY STORAGE FOR OFFICE STORAGE PRIORITY SAHP3.INP RUN 4 

REPOm- PS-C EQUIFHENT PART IDAD OPERATION WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL ANNUL FALSE ELEC T H E M  
HOURS AT PERCWT PART LOWD RATIO HOURS LOAD UlAD USED USED 

EQUIF%EW . (HBTU) (HBTU) (KWH) (#BTUj 
0 _- 10 _ _  20 -_ 30 -- 40 _- 50 -_ 60 _ _  70 _ _  80 _ _  go _ _  100 - 110, _-_-_ _ _ _ _ _ _  _-_-__ _---__ --_--- 

.. 
La-DHW-HEBTEB 3842 334 291 702 883 882 787 588 212 

3842 334 291 702 883 882 787 588 212 

OPEU-RE-CHLR 154 265 271 9Q 52 51 2 9  7 9 
154 265 271 9Q 52 51 29 7 9 

cooLIt?G-m 481 334 209 376 103 11 3 0 0 
481 33% 209 376 103 11 3 0 0 

CTANK-STORAGE 28 70 53 19 23 49 120 163 124 
785 0 0 0 0 0 0 0 0 

HOT LOOP CIRCULaTION PWP ELDX'RICAL USE = 0. #ww 
COLD LOOP CIRCULATION PUMP ELDXRICAL USE = 3320. #wH 
CONDENSER WATER PUMP ELECTRICAL USE = 1200. #wH 
TOWER OR CONDENSER FAN ELECTRICAL USE E 576. #wH 

NOTES TO TABLE 
1) THE FIRST PART IDAD ENTRY FOR EACH PIECE OF EQUIRIEWT IS 

THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATING CAPACITY 

2 )  THE SECOND PART LOb Ehl'RY FOR EACH PIECE OF EQUIPMEW IS 
THE HOURLY LOAD DIVIDED BY THE TOTAL INSTALLED CAPACITY 

201 
201 

585 
585 

0 
0 

120 
0 

38 ' 8760 
38 I 

0 1517 
0 

0 1517 
0 

16 785 
0 

72.5 ' 0.0 23371. 0.0 

347.5 0.0 29064. 0.0 

440.4 0.0 1776. 0.0 

222.1 ' 0.0 0. 0.0  

7.3% 



D 

E 

H K  

A W  

w 

D 

3 2 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 ,  

3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0  2 276 0 0 

251 0 0 0 0 0 0 2 1 0  5 2 1 0  0 0 0 0 0 0 0 0 0 0 0 11 

226 0 0 0 0 0 0 5 3 2 1 3  4 2 1 0  0 0 0 0 0 0 0 0 0 0 30 

201 0 0 0 0 0 0 5 5 5 1 4 1 5  7 4 2 1 1  1 0  0 0 0 0 0 0 60 

176 0 0 0 0 0 0 1 8 1 2  9 2 6 1 4 1 7 1 5 1 1  6 2 3 3 2 2 1 0  0 0 141 

150 0 0 0 0 0 0 10 14 17 31 40 37 23 20 17 20 17 16 9 8 10 0 0 0 289 

125 0 0 0 0 0 0 26 15 14 23 45 57 67 65 74 72 72 72 23 25 .27 0 0 0 677 

100 1 0 2 2 3 2 14 44 45 64 78 91 81 96 108 105 109 121 60 63 54 0 0 0 1143 

75 10 11 9 10 12 13 8 61 79 78 58 84 64 61 48 54 53 43 91 87 90 5 6 8 1003 

50 73 72 67 60 39 36 182 117 99 15 15 13 13 12 23 21 20 20 101 101 103 80 76 76 1434 

25 281 282 287 293 311 314 95 93 95 94 94 96 97 98 88 90 90 90 79 79 80 280 283 281 3970 

O P  

_-_ _ _ _  --- _ _ _  __- ___  --- _ _ _  --- _ _ _  === === === =I= ==I === === ==I === === === =t= === === === .=I === === ==I .===I 

PERCEW 
TOTAL 1.0 1.0 1.0 1.0 0.9 0.8 4.8 5.1 5.1 7.6 7.3 7.1 6.7 6.5 6.6 6.4 6.5 6.5 5.1 5.1 5.1 1.0 1.0 0.9 



AREA LIGHTS 80B.Q 

NISC s g u r v  216.6 

SPACE HEAT 388.3 

,,SPACE COOL , 127.8 

HEAT REJECT 6.1 

WElPS & MISC 11.8 

vm PANS 92.1 

TOTAL 1347.4 

"IXAL SITE ENERGY 1347.37 NTU 50 .1  #BTU/SQFT-YR CROSS-AREA 50 .1  KBTUISQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 4042.51 #BTU 150.2 KBTUISQFT-YR CROSS-AREA 150.2 KBTU/SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTEW ZONE OUTSIDE OF T H R r n I K c  RANCE = 0 .2  
PERCENT OF HOURS ANY PLANT LOAD NWT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO BLL END-USE CATECORIES. 

7.33 



713 1 
713 2 
713 3 
713 a 
713 5 
713 6 
713 7 
713 8 
713 9 
,71310 
71311 
71312 
71313 
71314 
71315 
71316 
71317 
71318 
71319 
71320 
71321 
71322 
71323 
71324 

. -. 
0.  
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0 .  
0 .  

372489. 
372489. 
372489. 
372489. 
152306. 

0 .  
0 .  

O F F I C E  BUILDING & OPEN ATRIA VAV S Y S T W  I N  O F F I C E  & PSZ I N  ATRIA DOE-2.1E-001 W e d  NOV 10 15:17:48 1993PDL RUN 4 

BEFORT1 = HOURLY-REPORT PAGE 1 - 1 

MDDHH OPEN-REC O P E N - R E  OPEN-REC OPEN-REC CTIWK-W mTAN#-sT CTANK-ST 
-CHLR -CHLR -CHLR -CHLR ORAGE ORAGE ORAGE 
LOAD avu CAP OPER FT W T E D  ENERGY ENERGY TOTAL I N  

BTUlHR FRAC.OR FRAC.OR BTUlBTU BTUlHR B T U l H R  BTUlHR 

- - - - I  1) - - - - (  8 )  ----(lo) ----(16) ---- ( 1) 

I C E  THER#AL ENERGY STORAGE FOR O F F I C E  STORAGE PRIORITY S A H P 3 . I N P  RUN 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RATIO LD RATIO E I R  RELEASED STORED STORAGE 

WLT. MILT. 
(14) - - - - (  4 )  ---- 

0.000 0.000 0.000 0. 0. 4753928. 
0.000 0.000 0.000 0. 0. 6749946. 
0.000 0.000 0.000 0. 0. 4745965. 

DAILY SUiXHARY WL 13) 
m 0. 
m 372489. 
s# 1642264; 
Rd 68428. 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 ' 0.000 
0.000 0.000 
0.000 0.000 
0.660 0.970 
0.650 0.985 
0.651 0.984 
0:651 0.984 
0.652 0.402 
0.000 0.000 
0.000 0.000 

0.000 0.000 
0.660 0.985 
3.263 . 4.324 
0.136 0.180 

0.000 
0.000 I 

0.000 
0.000 
0.000. 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.250 
0.261 
0.260 
0.260 
0.133 
0.000 
0.000 

0.000 
0.261 
'1.164 
0.049 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

320621. 
374187. 
380172. 
370997. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
380172. 
1445976. 
60269. 

0. 
0.  
0. 
0.  
0. 
0. 
0.  
0. 
0. 
0. 
0.  
0. 
0. 
0. 

372489. 
372489. 
372489. 
372489. 
152306. 

0. 
0. 

0. 
372489. 
1642264. 
68428. 

4742085. 
8738306. 
4134527. 
4730649. 
4726472. 
4721696. 
4716521. 
4711047. 
4705174. 
4699102. 
4692932. 
4366110. 
3985800. 
3599384. 
3222420. 
3589068. 
3955840. 
4322836. 
4690055. 
4832162. 
6832063. 

3222420. 
8837162. 

107569088. 
4482046. 



, 

714 1 
714 2 
714 3 
714 4 
714 5 
714 6 
714 7 
714 8 
714 9 
71410 
71411 
71412 
71413 
71414 
71415 
71416 
71417 
71418 
71419 
71420 
71421 
71422 
71423 
71424 

. -. 
0. 
0. 
0. 
0. 
0 .  
0 .  

209385. 
205506. 
274790. 
261418. 
259462. 
219340. 
225458. 
201051. 
17097r6. 

,152779.. 
221592. 
372089. 
372689. 
372489. 
372089. 
372489. 
372489. 
372489. 

O P E N - R E  O P E N - R E  OPEN-REC 
-CHLR -CHLR -CHLR 
LOAD AVAL CAP OPER FT 

BTUIHR FRAC.OR FRAC.OR 
RATIO LD RATIO 

, PNLT. rnT. 
-L( 1) ---- ( 8)  ----(IO) 

0.000 

DAILY SUWARY (JUL 14)  
< m  0.  

Fa 372489. 
m 5009183. 
AV 208716. 

0 .  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.054 
1.056 
1.059 
1.055 
1.055 
1.049 
1.051 
1.045 
1.040 
1.050 
1.048 
0.655 
0.651 
0.651 
0.652 
0.652 
0.652 
0,653 

0.000 
1.059 

16.134 
0.672 

0.000 
0.000 

' 0.000 
0.000 
0.000 
0.341 
0.335 
0.446 
0.426 
0.422 
0.359 
0.369 
0.330 
0.280 
0.250 
0.363 
0.977 
0.983 
0.984 
0.982 
0.982 
0.982 
0.980 

0.000 
0.984 

10.793 
0.450 

- 

OPEN-REC 
-CHLR 
ADJUSTED 
EIR 
BTU I BTU 

---- (16)  
0.000 
0.000 

0.000 
0.000 
0.000 
0.109 
0.107 
0.133 
0.129 
0.128 
0.114 
0.116 
0.108 
,0.095 
0.087 
0.114 
0.255 
0.260 
0.260 
0.259 
0.259 
0.259 
0.257 

0.000 

0.000 
0.260 
3.049 
0.127 

CTANK-ST 
O W E  
ENERGY 
RELEASED 
BTUIHR 

- - - - (  1) 
0. 
0 .  
0 .  
0. 
0. 
0 .  

440215. 
440215. 
440215. 
640215. 
640215. 
440215. 
440215. 
040215. 
440215. 
838890. 
353020. 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 

0. 
440215. 

e753842. 
198077. 

CTANK-ST 
ORAGE 
ENERGY 
SPORED 
BTU/HR 

- - - - (  4 )  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 

372489. 
372489. 
372489. 
372489. 
372489. 
372489. 
372489. 

0. 
372189. 

26 07 42 5 .  
108643. 

CTANKyST 
ORACE 
TOTAL I N  
STORAGE 
BTU/HR 

---- (14)  
4827165. 
4822468. 
4817872. 
4813477. 
4809183. 
4804790. 
6800298. 
4355384. 
3910162. 
3464832. 
3019294. 
2573548. 
2127698. 
1682832. 
1239162. 

795384. 
353020. 

0.  
363614. 
731952. 

1100214. 
1468600. 
1831110. 
2205744. 

I 

0.  
4827165. 

64923800. 
2705158. 

, 

7035 
, 



715 1 
715 2 
715 3 
715 4 
715 5 
715 6 
715 7 
715 8 
715 9 
71510 
71511 
71512 
71513 
71514 
71515 
71516 
71517 
,71518 
71519 
71520 
71521 
71522 
71523 
11524 

OPEN-REC OPEN-REC 
-CHLR -CHLR 
WAD . AVAL CAP 

BTUfHR FRAC .OR 
RATIO 

r n T  . 
-- - - (  1) - - - - (  8) 

372489. 
372489. 
372489. 
372489. 
372489. 
372489. 
150460. 
151176. 
152171. 
152117. 
152036. 
151541. 
151583. 
151649. 
151666. 
151442. 
151590. 
372489. 
372489. 
372489. 
372489. 
372489. 
372489. 
372889. 

DAILY S W Y  (JUL 15)  
m 150460. 
m 372489. 
s# 6509795. 
AV 271241. 

MONTHLY SUMMARY (JUL) 
EIN 0. 

+ m  372489. 
s# 13161242. 
AV 182795. 

YERRtY SUMMARY 
m 0. 
m 372489. 
s# 13161242. 
AV 182795. 

0.653 
0.653 
0.653 
0.654 
0.654 
0.654 
1.034 
1.039 
1.046 
1.045 
1.045 
1.041 
.1.042 
1.042 
1.042 
1.041 
1.042 
0.657 
0.655 
0.655 
0.656 
0.656 
0.656 
0.657 

0.653 
1.046 

19.973 
0.832 

0.000 
1.059 
39.369 
0.547 

0.000 
1.059 
39.369 
0.547 

OP5i-REC OPEN-REC 
-CHLR -CWLR 
OPER PT ADJUSTED 
LD RATIO EIR 
PRAC.OR BTUIBTU 
W T .  ’ 
----(lo) ----(16) 

0.980 
0.980 
0.980 
0.979 
0.979 
0.978 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.974 
0.977 
0.977 
0.976 
0.976 
0.975 
0.975 

0.250 
0.980 
15.455 
0.644 

0.000 
0.985 
30.572 
0.425 

0.000 
0.985 
30.572 
0.425 

0.257 
0.257 
0.257 
0.257 
0.251 
0.256 
0.088 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.253 
0.255 
0.255 
0.254 
0.254 
0.254 
0.254 

0.087 
0.257 
4.278 
0.178 

0.000 
0.261 
8.491 
0.118 

0.000 
0.261 
8.491 
0.118 

CTNK-ST 
ORAGE 
ENERGY 
RELEASED 
BTU/HR 

- - - - (  1) 
0. 
0. 
0. 
0. 
0. 
0. 

314756. 
318539. 
385909. 
377169. 
371602. 
343196. 
345961. 
356291. 
351536. 
331388. 
341273. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

I 0 .  
385909. 
3837620. 
159901. 

0. 
440215. 

10037438. 
139409. 

0. 
440215. 

10037438. 
139409. 

c=rTIw#-sT 
ORAGE 
ENERGY 
STORED 
ETU/HR 

---- ( 4) 
372489. 
372489. 
372489. 
372489. 
372489. 
372489. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

372489. 
372489. 
372489. 
372489. 
372489. 
372489. 
372489. 

0. 
372489. 
4842361. 
201765. 

0. 
372489. 
9092050. 
126278. 

0. 
372489. 
9092050. 
126278. 

CTANK-ST 
ORAGE 
TOTAL I N  
STORAGE 
BTUfHR 

---- (14) 
2574402. 
2942984. 
3311590. 
3680220. 
4048974. ’ 
4417750. 
4786450. 
8467670. 
4145076. 
3754992. 
3373526. 
2997604. 
2650060. 
2299724. 
1939330. 
1583866. 
1248720. 
903958. 
1272984. 
1642134. 
2011508. 
2381006. 
2750628. 
3120174. 

903958. 
4786450. 
68305328. 
2846055. 

0. 
4837162. 

240798224. 
3344420. 

0. 
240798224. 4837162. 

3344420. 

i) 



31197. 0.0790 YES 
, ELE(PIRIC1TY 1 2 3 4 5  394776. ##w ffiEc-cosT 

=11111====. 

31197. 

ENERGY COST/CROSS BLDC AREA: 1.16 
ENERGY COSTIRET BLDC AREA: 1.16 

I .  
I 

, 

7 0 37. 



JAW 54754 

P€B 43796 

KAR 34288 

APB 23823 

HAY 22355 

m 26372 

m 34337 

BUG 30168 

SEP 23124 

OCT 23074 

'NOV 30037 

DEC 48645 

54754 

43796 

34288 

23823 

22355 

26372 

30337 

30168 

23124 

23074 

30037 

48645 

273.5 

233.9 

240.0 

143.1 

117.1 

108.1 

126.5 

107.5 

123.7 

151.4 

181.0 

233.5 

273.5 1981 2017 

233.9 1584 1681 

240.0 1246 1703 

143.1 877 1045 

117.1 927 1122 

108.1 1076 1058 

126.5 1399 1160 

107.5 1230 1057 

123.7 961 1185 

151.4 954 1182 

181.0 ' 1094 1300 

233.5 1763 1595 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

186 

186 

186 

186 

186 

186 

186 

186 

186 

186 

186 

186 

0.0730 

0.0746 

0.0860 

0.0807 

0.0916 

0.0809 

0.0745 

0.0758 

0.0928 

0.0926 

0.0797 

0.0690 

3998 

3265 

2950 

1923 

2048 . ' 

2134 

2559 

2287 

2146 

2136 

2395 

3357 

. .  

7.38 



0- 

O F F I C E  BUILDING 6 OPEN ATRIA VAV SYSTW I N  O F F I C E  h PSZ I N  ATRIA DOE-2.1E-001 W e d  NOV 10 15:17:48 1993EDL ~ U N  4 
I C E  T H E W  ENERGY STORAGE FOR O F F I C E  STORAGE PRIORITY SAWP3.INP RUN 4 

REPOF3- E S - F  BIQCK-CHARGE AND R a T C H W  SOWARY FOR: E L K - C O S T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[PPILITY-RATE: ELXC-COST 

ENERGY-UNITS: !XWH 
D W D - U N I T S :  #w 

DE#AMD-WINDC+I: HOUR 

RESOURCE: ELECTRICITY 

SW- P- D W  USE: TIHE-OF-USE 
METERED DWIWD: 0.0 0.0 0.0 0.0 117.1 108.1 119.1 107.5 123.7 113.0 0.0 0.0 
B I L L I N G  DWBIND: 0.0 0.0 0.0 0.0 117.1 111.3 119.1 111.3 123.7 113.0 

0.0 0.0 0 4869 D W D  C H G S ( 5 ) :  0 0 0 0 820 779 834 779 866 791 0 

WIW-P-Dm USE: T I E ~ E - O F - W S E  
WEERED DP1AND: 215.6 177.7 179.0 106.5 0.0 0.0 0.0 0.0 0.0 0.0 137.4 164.5 
B I L L I N G  DWIWD: 215.6 177.7 179.0 111.3 0.0 0.0 0.0 0.0 0.0 0.0 137.4 164.5 
D W D  C H G S ( 5 ) :  1402 1155 1163 724 0 < o  0 0 0 0 893 1069 6406 

===E115 =====PI IC===== 1==1==1 =l=IDDI I=.==== .===I10 DEtDllr ===LE== S11Stll ======a =E.==== =I===.= 

TUTAL C W E S  (5): 1402 1155 1163 724 820 779 834 779 866 791 893 1069 11274 

Sm-RATCH 

, 

\ 

I 



I 

. .  

L D L  P R O C E S S O R  I N P U T  D A T A  

Thu No\r 11 09:03:47 1993LDL RUW 1 

2 O TITLE LINE-1 0 S W  BaRlLOUGE (I 
0 3 0  LINE-2 D M  DESICCM & EVAPORATIVE COOLIW O 

0 4 0  LINE-3 ".NEW FEATURES IN DOE2.lE RUN 1 .. 
0 5 0  

O 7 RUW-PERIOD JAN 1 1988 THRU DEC 31 1988 .. 
0 8 "  
O 9 BUILDING-LOCATION LAT 42 LON 88 ALT 610 T-2 6 A2 0 .. ' 
0 10 0 

0 12 0 

(I 13 O OC1 t D-SCH (1,24) (~2,.2,0,0,0,0~~4,.4,.2,~2~~~~.3,~6,.l~~l~~l~ 

O 15 O OC2 t D-SCH (l,24) ~.4,.4,0,0,0,0,.2,.2,.1,.l~~l~.~,.4,.2~~2~~2~ 

17 OC3 = D-SCH (1.24) (.4,.4,0,0,0,0,0,0,0,.2,.3,.~,.5,.5..6,.7,~7, 

19 O OCCUP = SCH THRU DEC 31 iWD) OC1 (SAT) OC2 iSUM.HOL) OC3 .. 

6 ABORT ERRORS .. LIST WA'kiItGS .. 

0 11 O s OCCUPAWCY s 

14 O .5,.7,.5,.5,.7,.8,.8,.6) .. 
16 .5,.7,.8,.8,.9,.9,.9,.5) .. 

0 18 0 .8,.8..6..5..5,.6..6) .. 
0 20 O 

O 21 S LIGHTIW $ 
0 22 

O 24 (19.24) (1) .. 23 L1 I D-SCH (1,2) (.5) (3.6) (.1) (7.9) (.5) (10,181 (.4) 

25 L2 D-SCH (1,2) (.5) (3,6) (.1) (7.12) (.5) (13,18) (.E) 

28 O (18,19) (1) (20.24) i . 5 )  .. 
29 0 LIGHTS = SCH THRU DEC 31 (WD) L1 (SAT) L2 (SUN.HOL) L3 .. 

0 30 O 

31 O S CONSTRUCTIONS S 
O 32 0 WAI-LAYERS FlAT (WS01,PW03,IN32,GP03) .. 
0 34 0 

33 RFl=LAYERS MAT (BROl,PW04,IN33,aL33,ACO2) I-F-R .61 .. 
35 S-WBU CONS LA WA1 a .  

36 O ROF CONS LA RF1 .. 
37 0 FOUND CONS U .26 .. 
38 0 DR1 CONS U .59 .. S BACK L#)OR 

(I 39 GLASS1 G-T G-T-C 3 PANES 1 .. $ CLEAR 1/4' PLATE 
0 40 0 

41 SET-DEFAULT FOR MTERIOR-WALL H 16 CONS S-WALL e .  

O 42 0 SET-DEFAULT mR WINDOW G-T CLASS1 H 12 Y s ~  .. 
0 ,  43 0 

0 45 0 E-W=.5 M/PERSON=45 E-SCHILIGHTS 
O 46 O P-H-Gr550 L-SCHsLIGHTS P-SCH-OCCUP I-#=AIR-CHI\WGE 
0 47 A-Ct.3 I-SCH=C€CUP L-T=REC-FLUOR-W L-T-Sa1 .. 
0 48 0 E-W W 40 A2 0 X 40 Y 54 .. 
0 49 - E-W W 54 A2 90 X 40 .. DCOR H 7 W 3 X 7 CONS DRl .. 
0 50 0 E-W W 40 A2 180 .. WI W 30 X 5 OH-W 50 OH-D 10 OH-A 10 
0 51 0 OH-B 2 .. 
0 53 0 U-W A 170 CONS FOUND .. 
0 54 0 ROOF H 54 W 40 CONS ROF A2 180 TILT 0 G-R 0 .. 
0 55 0 

44 B L n  SPACE Ad160 Wt25920 L-W-1.06 

52 O $ WEST WALL ABWS AJOINING BUILDING S 

56 LOADS-REPORT S (LS-A,LS-C,LS-D) e .  

57 O END .. 
(I 58 0 COMPUTE LOADS .. 



r 

SHALL BARLLOUGE Dm DESICCAMT 6 EVAPORATIVE COOLING DOE-2.1E-001 Thu NOV 11 09:03:47 1993LDL RUN 1 

TI#E OF DRY- W E T -  HEATING IDAD TIME OF DRY- WET- 
SPACE NAME SPACE FLOOR (#BTU/HR) PEAK BULB BULB ( K B T U / H R )  PEA# BULB BULB 

U 
MULTIPLIER COOLING LOAD 

BLDG 

SOH 

-55.857 JAM 12 6 AN , -5 .F  - 6 . F  1. 1 .  55.224 JUN 20 Q P24 90.F 77 .8  ____----- --------_ 
55.224 -55.857 

BUILDIPCO P E M  

I 

55.220 JUN 20 0 RI 90 .P 77 .F  -55.857 JAN 12 6 A# -5 .F - 6 . F  

-. 

. .  

802 



FWOR M E A  2160 SQW 201 SQm 
VOLUME 25920 C U W  734 cum 

DRY-BULB T W P  
W!ZT-BULB TBIP 

9OF 32C 
77F 25C 

WALL CONDUCTION 
ROOF CONDUCTION 
WIND09 GLASStFW COND 
WINCUY CUSS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPAWTS TO SPACE 
LIGHT TO SPACE 
EQUIPXElQ TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

. TOTAL 

8.056 
15.163 
5.603 
10.591 
0.335 
0.000 
-0.530 
8.351 
4.127 
2.032 
0.000 
1.497 

55 .a24 
_----_- 

' 2.360 
4.443 
1.642 
3.103 
0.098 
0.000 
-0.155 
2.447 
1.209 
0.595 

.o.ooo 
0.439 

16.181 
_-----_ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
8.966 
0.000 
0.000 
0.000 
2.815 

11.781 
------- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
2.627 
0.000 
0.000 
0.000 
0.825 

3.452 
__---- 

-19.553 -5.729 
-19.291 -5.652 
-21.140 -6.194 

-0.718 -0.210 

-1.326 -0.389 

1.840 0.539 

.o.ooo 0.000 

1.323 0.388 
' 2.189 0.641 
0.819 0.240 
0.000 0.000 
0.000 0.000' 

I----_-- -_------ 
-55.857 -16.366 

TOTAL LOAD 67.005 K B T U / H  19.632 KW -55.857 KBTU/H -16.366 #w 

TOTAL LOAD / AREA 31.02BTUIH.SQFT 97.834 W /SQWT 25.860BTUIH.SQFT 81.557 W /S&T 

0000000000000000000000000000000000000000000000000000000000000000 

0 0 

0 NOTE 1)THE ABOVE LOaDS MCLUDE OWSIDE WBJTILBTION AIR O 

0 ---- LOADS 
0 

0 

0 

0 

0 

0 

0 

000000000000000000000000000000000000000000000000000000000000000Q 

2)TIPIES GIVW IN STANDARD TWE FOR THE LOCATION 
IN CONSIDERBTION 

-8 0 3 



JAN 0.55628 25 1 3  45.P Q0.F 24.590 -16.395 1 2  6 -5.F -6.F -55.8 57 1309. 3.370 

FEB 0.69640 1 7  1 3  40.F 33.F 24.807 -13.867 Q 6 7.F 6.F -49.212 1180. 3.370 

RAR 0.99907 3 17 78.F 61.F 25.923 -9.111 24 6 8.F 7.F -48.669 i 3 i 4 .  3.370 

APR 5.16373 27 17 85.F 62.F 37.526 -3.772 9 5 26.F 25.F -30.873 1272. 3.370 

l%Y 8.18692 2 1  12' 87.F 76.F 46.495 -1.679 7 5 33.F 29.F -25.098 1309. 3.370 

Juw 13.56395 20 15 90.F 77.F 55.224 -0.369 1 5 48.F 47.F -11.998 1272. 3.370 

JUL 19.79075 1 3  17 99.F 77.F 53.571 -0.026 6 5 61.F 55.F -4.635 1316. 3.370 

BUG 16.95852 22 14 83.F 70.F 50.452 -0.047 5 5 55.F 54.F -6.686 1307. 3.370 
I 

SEP 9.02880 1 9  15 86.F 65.F 04.072 -1.182 23 5 36.F 33.F -23.403 1265. 3.376 

m 5.62650 10  1 5  68.F 54.F 38.057 -3.019 21  5 30.F 29.F -28.739 1309. 3.370 

NOW 2.15443 2 1 3  70.F 61.F 44.681 -8.354 1 5  6 28.F 26.F -35.472 1258. 3.370 

82.977 -72.430 15408. 
, 

55.224 -55.857 3.370 

I 



S D L  P R O C E S S O R  I N P U T  D A T A  

Thu N o v  11 09:03:47 1993SDL RUN 1 

" 60 O 

0 61 O TITLE LINE-4 0 SYSTEI3 1: PKG ROOFTOP DESICCANT COOLER " 
0 63 " 
0 65 
0 66 " FaWSONr SCH THRU DEC 31 (KON,SAT) (1.25) (1) 
0 67 O (SUW,HOL) (1.2)  (1) (3,9)  ( 0 )  (10.24) (1) .. 

0 62 " LINE-5 0 l O O t  OUTSIDE A I R  UNIT AILYEAR O .. 
0 64 " SYSTEC1S-REPORT S (SS-A,SS-J,SS-I,SS-N,SS-O) a .  

" 68 " C-SETPTdCH THRU DEC 31 (ALL) (1.24) (76)  .. 
0 69 " H-SETPTSCH THRU DEC 31 (ALL) (1 .24)  (72)  e .  

Q 70 " R W r  Z-C D-H-T=72 D-C-Tr74 H-T-SCH=H-SETPT C-T-SCH=C-SETPT e .  

O 7 1  " 
0 72 0 BLffi= 2 Z-C=EPdW O-CFW/P=20 CFWSQFT=.7 .. 
Q 73." 
" 74 SYSlr SYSTm S-TYPbFTGSD 
0 75  " SUPPLY-CFH:2500 E1IN-CF%-W\TIOr.B HE~TING-CAPACITYPY.-~~OOOO 

0 77 " F-SCH=FBMSON Z-N: (BLDG) . 
0 79  " Wl = M - A S S I C N H E N T  SYSTEM-NAMES = (SYS1) 
" 80 " DHW-GALIIIM .666 

76 SUPPLY-STATIC=2.5 SUPPLY-EFF=.87 W-HUE1IDITY=60 

O 78 " 

0 81 " DHW-SCH rDom .. 
O 82 
" 83 " D 1  = D-SCH (1 .7 )  (0 )  (8 .21)  (.1,.2,.3,.4,.55,.6,.6..45,.4..45,.45,.4..3..3) 
" 84 " (22.24)  (0) .. 
" 86 " .25, .2) (23.24) ( 0 )  .. 
" 88 " (20.24)  ( 0 )  .. 
" 89 " DOW r SCH THRU DEC 31 (WD) D 1  (SAT) D2 (SUN.HOL) D3 .. 
O 91 " COMPUTE SYSTEHS .. 
" 92 INPUT P M  .. 

85 D2 t D-SCH (1 .7 )  ( 0 )  (8 .22)  (-15, -2, -25,  -4, .S, -55, -55, .4S, ~ 4 5 ,  .45, -45, -4, .35, 

. 87 " D3 = D-SCH (1 .9 )  ( 0 )  (10.19) (.1..25,.3,.35,.35..3,.3,.35,.3,.2) 

90 " END .. 

8 . 5  



P D L  P R O C E S S O R  I N P U T  D A T A  

Thu NOV 11 09:03:17 1993PDL RUM 1 

8,6 I 



E D 1  P R O C E S S O R  I N P U T  D A T A  

Thu N o v  11 09:03:47 1993EDL RUN 1 

0 98 0 

0 99 0 !XO~HICS-F lEPO~ S (ES-D,ES-E) .. 
0 100 Q 

0 101 0 ELE-COST UTILITY-WTE RESOURCE L ELWRICI'PY 
Q 102 Q MWH-CHGS L (21.75) 

103 O DEMAND-CHGS = ( . E l )  
106 BLOCK-CHARGES L (E-SW.E-W€d) .. 
106 * E-= L BLOCK-CHARGE BLOCK-SCH L SEASOW 

I) 107 O SCH-FLAG = 2 
Q 108 0 BLOCK1-TYPE I WERGY 
0 109 0 BLOCW-DATA = (1250, .0829)  
0 110 0 BLOCK2-TYPE L #wH/#w 
0 111 0 BLOCFi2-DATA = (125..0829,0 

O 105 

* 112 0 1, .0514,0)  .. 
O 113 
0 116 E-WW I BLOCK-CHARGE BLOCK;SCH = SEASON 

115 SCH-FLAG I 1 
116 BLCCK1-TYPE I ENERGY 
117 (I BLOCKl-DATA 5 (1250, .0778) 

* 118 0 BLOCK2-TYPE I KWH/#w 
0 119 * BLOCW-DATA L (125,.0778,0 
0 120 0 

0 121 0 

* 122 * SEASON = SCHEDULE THRU APR 30 (ALL) ( 1 , 2 4 ) ( 1 )  
123 THRU OCT 31 (ALL) ( 1 , 2 4 ) ( 2 )  

0 124 THRU DEC 31 (ALL) ( 1 , 2 4 ) ( 1 )  .. 
(I 125 O 

1, .0514,0)  .. 

* 126 * GAS-COST = UTILITY-RATE RESOURCE = NATURAL-GAS 
I) 127 KOOWTH-CHGS I (10.73) 
O 128 (I BLOCK-CHARGES L (GAS-CH) .. 
* 129 

130 O GAS-CH I BLOCK-CHARGE BLCCK1-TYPE I WERGY 
131 BLOCK1-DATA L (400,  .643 

* 132 (I 1, .4943)  .. 
* 133 

Q 135 COMPUTE ECONOXICS .. . * 134 (I END .. 
136 * INPUT SYSTWS .. 

8 . 7  
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SYSTW ALTITUDE 
TYPE MULTIPLIER 

ms1 PTSGD ' 1.020 

SUPPLY 
FAN ELEC 

(CW 1 (W) 

' 2550. 1.561 

ZONE 
MAPIE 

BLDG ' , .  

RETURN 
DELTA-T FAN 

(F)  ( C k  1 

1 .9  0. 

SUPPLY EXHAUST 
FU)W ' FL03 

(Crn 1 (CW 1 

2550. 0. ' 

ELEC 
(#w) 

0.000 

FAN 
, (W 

0.000 

M O R  ARE4 #Ax 
, ( s ~ m  ) PEOPLE 

2160.0 48. 

0,WSIDE COOLING ' HEATING 
DELTA-T A I R  CAPACITY SENSIBLE CAPACITY 

(F) RATIO (KBTUIHR) (SHR) (KBTUIHR) 

0.0 0.384 0.000 0.000 -120.000 

MTRACTION 
FLOW A I R  FL(T;J CAPACITY SENSIBLE RATE 

RATIO (CFW ) (KBTUIHR) (SHR) (KBTUIHR) 

0.00 45.16 

#INI#U# O'JTSIDE COOLING 

0.400 979. 0.00 

COOLING HEATING 

[BTU/BTU) (BTUIBTU) 
EIR EIR , 

0 . 0 0  0.37 

HEATING ADDITION 
CAPACITY RATE . 

(KBTUIHR) (#BTU/HR) MULTIPLIER 

1.0 
\ 

0 . 0 0 .  -45.99 

808 



JAN 

FEB 

ma 

APR 

KhY 

m 

JUL 

BUG 

SEP 

m 

ADV 

DEC 

YR 

m 
PEAK 
DAYIHR 

S W  
PEAK 
MYIHR 

SUM 
PEAK 
DAYIHR 

m 
PEAK 
MYlHR 

S W  
PEAK 
DAYIHR 

SUM 
PEAX 
DAYIHR 

SUM 
PEAK 
DAYIHR 

SUH 
PEAX 
DAYIHR 

SUM 
PEA# 
DAYIHR 

SUH 
PEAX 
MYIHR 

DAYIHR 

SUH 
PEAK 
DBYIHR 

S W  
PEA# 
KONIDAY 

5.160 
19.998 
29114 

4.837 
20.598 
26/14 

5.390 
20.198 
31/14 

4.947 
19.198 
30114 

4.592 
17.799 
28/14 

4.225 
16.399 
30114 

3.990 
15.199 
30114 

3.882 
14.799 
31/14 

3.848 
15.199 
30114 

4.179 
16.199 
29114 

4.376 
17.599 
30114 

4:898 
18.998 
30114 

54.324 
20.598 
2/26 

8.354 
28.991 
29/14 

7.807 
29.837 
26114 

8.675 
29.273 
31/14 

7.993 
27.862 
30114 

7.499 
25.886 
28/14 

6.909 
23.911 
30114 

6.582 
22.218 
30114 

6.420 
21.654 
31114 

6.351 
22.218 
30114 

6.877 
23.629 
29114 

7.158 
25.604 
30114 

7.961 
27.580 
30114 

88.587 
29.837 
2126 

0.000 
0.000 
31124 

0.000 
0.000 
28124 

0.000 
0.000 
31120 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0 * 000 
311 1 

0.000 
0.000 
301 1 

0.000 I 

0.000 
31124 

0.000 
0.000 
30124 

0.000 
0.000 
31/24 

0.000 
0.000 
12131 

0.000 
0.000 
31124 

0.000 
0.000 
28/24 

0.000 
0.000 
31124 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
31124 

0.000 
0.000 
30124 

0;ooo 
0.000 
31124 

0.000 
0.000 
12/31 

-------- Number of hours within each PART LOAD ranae --------- TOTAL 

329 

296 

322 

312 

329 

3 1.2 

325 

326 

316 

329 

320 

330 

3846 

26 

24 

27 

26 

31 

30 

31 

31 

30 

31 

30 

27 

344 

20 
30 _ _ _ _  
61 

36 

39 

38 

36 

46 

51 

48 

47 

52 

34 

39 

507 

16 107 

13 96 

12 101 

12 98 

100 93 

98 74, 

103 156 

105 156 

102 150 

107 150 

98 90 

101 22 

867 1293 

70 

65 

77 

156 

80 

86 

36 

78 

33 

35 

80 

150 

946 

85 

77 

89 

4 

35 

74 

42 

0 

42 

40 

28 

4 

520 

70 
80 _--- 
30 

27 

31 

74 

40 

0 

0 

0 

0 

0 

40 

71 

313 

80 
90 

40 

38 

46 

0 

n 

0 

0 

0 

0 

0 

0 

0 

124 

90 
100 _--- 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

_ - _ _  
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

672 

744 

720 

144 

720 

744 

744 

100 RUN 
t HOURS 

744 

720 ~ 

744 

8760 



KODWTH 

JAW 

FEB 

klAR 

APR 

HAY 

m 

JUL 

, BUG 

SEP 

OCT 

E#IV 

DEC 

#Ax- W r n  ELEC- WIMW 
COOLIMO TZME DRY- #ET- mOLIffi HE4TING TIHE DRY- #ET- HEATING ' T R I C A L  , nEc 

ENERGY O F W  BULB BULB IQnD ENERGY O F K M  BULB BULB LOAD ENERGY LOAD 1 

(HBBTV) DY HR TESP TWP (KBTUIHB) (HBTIJ) DY HR TWP TWP (XBTUIWR) (law) (W) 
1 

0.00000 0.000 -58.379 1 2  5 -4.F -5.F -120.007 1615. , 3.805 

0.00000 0.000 -41.778 8 6 5.F 4.F -110.684 1458. , 3.805 

0.02939 3 15 76.F 65.F 18.945 -33.378 24 6 8.F 7.F -107.694 1626. 3.805 

0.62103 28 1 5  7B:F 68.F 54.721 -16.073 9 6 26.F 25.F -75.526 1597. 5.848 

2.64819 2 1  1 3  87.F 76.k 108.573 -8.962 7 6 33.F 29.F -63.324 1650. 5.810 

8.30279 20 18  91.F 78.F 161.118 -2.133 1 6 48.F 47.F -35.103 1654. 5.542 

27.75812 

18.81185 

3.66166 

0.63547 

0.06847 

0.00000 --------- 
62.537 

1 3  17 97.F 78.F 185.972 

26 18  93.P 75.F 109.287 

11 15 87 .1  72.F 85.873 

30 19 73.F 67.F 33.535 

1 12 69.F 61.F 26 .724 

0.000 ---------- 

-0.167 6 6 61.F 5 5 . P  -12.520 

-0.428 5 6 55.F 54.F -22.176 

-6.178 23 6 36.F 33.F -58.722 

-13.554 21  6 30.F 29.F -69.355 

-28.486 1 4  10 29.F 78.F -86.666 

-42.858 22 6 12.F 12.F -98.674 .___-_-_- ---_------ 
-242.376 

161.118 
, .  

-120.007 

1758. , 

1703. 

1616. 

1643. 

1561. 

1605. , 

. - _ _ _ _ _ -  

19485. 

5.417 

5.836 

5.481 

5.852 

4.902 

3 .EO5 _------ 

5.852 

, 



S W  BARfLOUGE D W  DESICCANT 6 EVAPORATIVE CGOLINC DOE-2.1E-001 Thu NOV 11 09:03:47 1993SDL RUN 1 
NE# FfATuRES I N  DOE2.1E R h d  1 ' SYSTEM 1: PKG ROOFTOP DESICCANT COOLER 1006 OUTSIDE A I R  UNIT ALLYEAR 

BEPORT- ss-I SYSTEM H O ~ W L Y  SENSIBLE'UTENT SWRY FOR s y s i  WEATHER FILE- TRY CHICAGO 

SENSIBLE 
COOLING 

ENERGY 
W r n )  

0 .ooooo 

0.00000 

0.00000 

0.52540 

2.65069 

8.06560 

27 A4247 

18.50900 

3.47176 

0.50613 

0.00541 

0.00000 --------- 
60.945 

LATEWT 
COOLIRG 

ENERGY 
(UBTU) 

0.00616 

0.00265 

0.04787 

0.09563 

0.19749 

0.23719 

0.31565 

0.30285 

0.18989 

0.12934 

0.06307 

0.00408 _-__-_-_- 
1.592 

W TOTaL 
COLING 

ENERGY 
(MBTUIHR ) 

0.000 

0.000 

18.945 

B4.721 

108.573 

161.118 

185.972 

109.287 

85.873 

33.535 

26.724 

0.000 --------- 

161.118 

SENSIBLE 
HEAT RATIO 

AT MAX 

0.993 

0.992 

0.991 

0.991 

0.993 

0.993 

0.993 

0.991 

0.992 

--------- 

0.991 

TIHE 
OF wu( 
DY HR 

3 15 

28 15 

21 13 

20 18 

13 17 

26 18 

11 15 

30 19 

1 12 

SENSIBLE 
HEATING 

ENERGY 
(MBTU) 

48.37899 

-41.77792 

-33.37807 

-16.07310 

-8.96229 

-2.13270 

-0.16679 

-0.42839 

-6.17842 

-13.55433 

-28.48648 

-42.85814 --------- 
-242.376 

LATERT 
HEATING 

ENERGY 
IHBTU) 

0.00 000 

0.00000 

0.00000 

0.00000 

0.00000 

0: 00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 _____----  
0 . 0 0 0  

NAY. TOTAL 
HEATING 

ENERGY 
(KBTU/HR) 

-120.00713 

-110.68431 

'-107.694 

-75.526 

-63.324 

-35.103 

-12.520 

-22.176 

-58.722 

-69.355 

-86.666 

-98.67354 --------- 

-120.007 



1 
2 
3 
Q 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
1 5  
16 
17 
18  
19 
20 
21  
22 
23 0 i m .  24 

MAX 

- - - - -  C O O L I N G - - - - -  - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

JON 20 JM 12 JUL 1 3  

HOURLY 
COOLING 

LOAD 
(mm) 

0.000 
0.000 
0.000 
0.000 
0.000 
0 .000  
0.000 
0.000 

32.467 
58.579 
82.219 

103.466 
109.751 
126.316 
148.153 
154.535 
161.118 
146.005 
128.684 

91.020 
49.576 
37.594 
31.923 
25.428 -------- 

161.118 

SENSIBLE 

RATIO 
HEAT 

0.000 
0.000 
0 . 0 0 0  
0.000 
0.000 
0.000 
0.000 
0.000 
0.991 
0.992 
0.992 
0.991 
0.992 
0.992 
0.992 
0.991 
0.991 
0.992 
0.991 
0.990 

' 0.990 
0.990 
0.991 
0.992 

SYSTm-TYPE 
COOLING PEAK 

DRY- #ET- 
BULB BULB 
TWP TEHP 

68.F 64.F 
68.8 64.F 
66.F 62.F 
66.F 62.F ' 
65.F 62.P 
65.F 62.F 
61.F 64.F 
73.F 65.F 
76.F 67.F 
80.F 71.F 
83.F 72.F 
84.F 74.F 
85.F 74.F 
88.F 75.F 
90.F 77.F 
90.F 78.F 
91.F 78.F 
90.F 77.F 
89.F 78.F 
79.F 14.F 
70.F 67.F 
69.F 66.F 
70.F 65.F 
71.F 64.F 

PTSGD 

HOURtY 
HEATING DRY- W- 

WAD BULB BULB 
(KBTU) TWP TWP 

-103.826 
-107.950 
-1 14 ., 27 9 
-118.998 
-120.007 
-120.007 
-119.991 
-120.002 
- 119.27 1 
-111.181 

-97.790 
-84.417 
-73.982 
-71.538 
-72.750 
-77.609 
-87.100 
-96.349 
-94.591 

-100;752 
-99.767 
-97.856 
-97. a32 
-99.095 -_----__ 

-120.007 

5.F . 4.F 
3.F 2.F 
l.P 0.F 

-2.F -3.F 
-4.F -5.F 
-5.F -6.F 
-6.F -7.F 
-7.F -7.F' 
-8.F -8.F 
-7.F -7.F 
-4.P -5.F 
0:F 0.F 

,4 .P 2.F 
6.F 4.F 
4.F 2.F 
3.F l .F  
l . F  0.F 

-2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
-1.F -2.F 

HOURLY 
COOLING 

LOAD 
(-TU) , 

30.538 
18.680 
15.222 

0.000 
0.000 

14.287 
21.575 
36.749 
57.927 
79.720 

101.353 
134.434 
136.262 
130.711 
131.647 
145.972 
144.801 
136.317 
122.701 
116.821 
105.717 

94.249 
85.562 
66.463 

1927.708 
.-------- 

160.9 

SENSIBLE 
HEAT 

RATIO 

0.993 
0.992 
0.992 
0.000 
0.000 
0.993 
0.992 
0.991 
0.992 
0.992 
0.992 
0.992 
0.992 
0.993 
0.993 
0.993 
0.994 
0.994 
0.994 
0.993 
0.993 
0.993 
0.992 
0.992 

DRY- W ! Z -  
BULB BULB 
T B P  TBSP 

16.F 66.F 
74.F 66.F 
14.F 65.F 
73.F 62.F 
72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F , 
93.F 78.F 
95.F 78.F 
96.P 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

74.59 (BTU/HR-  SQW) HEATING PER# -55.56 (BTUIHR- SQFT) 
SUPPLY A I R  P W  FLLN 1.18 /CF#/SQFT) #IN-OAIPERSON 20.40 (CW ) 
OA FRAC AT CLG PEAK 1.000 OA FRAC AT H E  PER# 0.960 > 

* ASTERISKS INDICATE HOURS LQADS NOT #ET 
t 

, 

8.12 



HOUR IAH 2 3 4 5 6 7 ' 8 9 10 11 12 1PM 2 3 Q 5 6 7 8 9 10 11 12 TOTAL- --- _-- _ _ _  --- _-- --- --- --- --_ -_- -__ --- --- --- --- --- --- -_-  --- --- --- -_-  --_ --- --_-- 
80-100 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  3 

70-80 3 5 4 Q 5 1 0  9 1 0  3 1 3  0 0 0 1 2  1 2  3 3 5 4 2 71 

60-70 30 26 29 28 33 40 37 28 23 17 1Q 9 Q 3 2 3 3 6 9 13 17 23 23 26 446 

50-60 63 Q8 02 QO 36 42 05 51 63 50 Q3 55 58 57 59 60 71 60 54 50 62 73 66 73 1321 

40-50 54 35 31 31 31 28 32 Q2 57 80 88 94 63 57 55 95 102 108 100 102 97 76 77 43 1578 

. 

8-, 13 



W 
TOTAL HOURS AT TE4PERATURE LEVFZ AND TIHE OF DAY 

ABOVE 85 

80-85 

75-80 

70-75 

65-70 

60-65 

BELUY 60 

HOUR 

0' . 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0  4 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

70 37 29 25 22 32 32 43 76 93 114 133 138 146 146 151 151 144 136 124 116 111 103 84 2256 

295 294 274 278 281 270 270 259 261 271 251 I 232 227 219 219 .214 218 221 229 241 249 254 262 281 6066 

=Is === P I =  =3= =*I a== =I= I P P  tDI =t= I== ==I I== I== I== ==I ==I a== === =I= If= I== =a= =I= 
, 

PI== 

I '  



S#BLL BBR/LDUCE D W  DESICCMtT 6 EVAPORATIVE COOLIE WE-2.1E-001 ThU NOV 11 09:03:47 1993PDL RUN I 
NEW FEATURES IN WE2.1E RUN 1 S Y W W  1: PKG ROOFTOP DESICCANT COOLER 1000 OUTSIDE AIR UNIT ALLYEAR 

REPORT- PS-B MOHTHLY UTILITY AND FUEL USE S W R Y  WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ELECTRICITY NATURAL-GAS 
METER-1 METER-1 

# o m  BTUIWIT: 3413. /##H 100000. /THEW 

JAN 
------- ---------------- ---------------_ 

ENERGY CONSUMPFION ~UNITSlKO) 1614.6 652.7 
PEAK D W D  (UNITSIHR OR DAY) 3.8 1.5 

PEW DAY/HR 1/18 1/11 

ENERGY CONSWH~ION (WITs/M) 1457.9 569.6 
PEAK D W D  (UNITS/HR OR DAY) 3.8 1 .3  

PEW DAY/HR 1/19 4/ 9 

ENERGY coNsUMPFIoN (UWITSIKO) 1625.7 079.7 
PEAK D W D  (WITSIHR OR DAY) 3.8 1.3 

P W  DAY/HR 1 /19  24/ 8 

ENERGY CONSWPTIOI (UNITSIKO) . 1597.1 275.3 
PEAK D W D  (UNITS/HR 0R.DAY) 5.8 0.9 

FEB 

MAR 

APR 

P W  DAY/HR . 13/19 8 / 1 1  
HAY 

ENERGY COMSUHWIOW (O1UITS/KO) 1650.1 201.5 
PEAK D W D  (UNITSIHR OR DAY) 5.8 0.8 

PEA# DAYlHR 20I22 7 /  6 

ENERGY CONSWPTION (UNITSIEX)) 1653.6 155.8 
PEBK D W D  (UNITSIHR OR DAY) 5.5 0.9 

PEAK DAY/HR 15/20 20118 

ENERGY CONSWHPTION (UNrPS/M) 1757.7 251.3 
PEAK D W D  (WITS/HR OR DAY) 5.4 0.8 

PEAK DAYlHR .23/22 13/18 

ENERGY CONSUMPTION (TJNITS/KO) 1703.2 209.1 

m 

JUL. 

AUG 

PEAK D W D  (UNITSIHR OR DAY) 5.8 0.8 
PEA# DAY/HR 5 124 21/18 

ENERGY CONSUMPTION (UNITSIM) 1616.0 164.9 
PEAK D W D  (UNITS/HR OR DAY) 5.5 0.7 

PEAK DAYlHR 15 /21  23/ 6 

ENERGY CONSUMPTION (UNITSIKO) 1642.5 234.6 
PEAK D W D  /UNITS/HR OR DAY) 5.9 0.8 

P W  DAY/HR 5/22 2 /  8 

ENERGY CONSUMPTION (UNITSIKO) 1561.0 407.6 
PEAK D W D  (UNITSIHR OR DAY) 4.9 1.1 

PEA# DAYIHR 2/20 14/11 

ENERGY CONSUMPTION (UNITS/M) 1605.5 583.8 
PEAK D W D  (UNITSIHR OR DAY) 3.8 1.2 

SEP 

*om 

wow 

DEC 

PEA# DAY/HR 1 /19  26/10 ---__-- ---_------------ ----------------, 
TOTAL 

ENERGY CONSUMPTION (UNITSIYR) 19485.0 4185.9 
PEAK D W D  KINITS/HR OR DAY) 5.9 1.5 



W 

100!0 

100.0 

19ess .o  
. ,  

============= . =.=.=ElltlO=l==II 
. ELECTRICITY 

IQAD SATISFIED 19185.0 
’ TOTAL LOAD ON PLANT 1948 5 .2  

8.16 



SWILL. BAR/LOW;E DEXO DESICCANT Q EVAPORATIVE COOLING DOE-2.1E-001 Thu NOV 11 09:03:47 1993PDL RUN 1 
NEW FEATURES IN WE2.1E RUN 1 SYSTW 1: PKC ROOFTOP DESICCANT COOLER 1008 OUTSIDE AIR UNIT ALLYEAR 
REPORT- PS-D PLANT LOADS SATISFIED WEATHER FILE- TRY CHICAGO 

(COWTINUED) - -- -- --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S W R Y  OF MADS #ET 



ENERGY, TYPE: ELECTRICITY NATURAL-GAS 
WITS: HBTU 

ARER LIGIITS 35.1 0.0 

.#Isc PUIW 16.9 ' 0.0 

SPACE HEAT 0.0 285.1 

SPACE CWL 0.0 40.9 
I 

vm PAWS 13.9 0.0 

. * m m  WATER 0.0 88.6 -____----- ---------- 
TOTAL 66.5 018.6 

TOTAL SITE ENERGY 085.09 HBTU 224.6 #BTU/SQFT-YR GROSS-AREA 220.6 #BTU/SQFT-YR NET-AREA 
TOTAL SOURCE a E R G Y  618.12 HBTU 286.2 #BTU/SQFT-YR GROSS-AREA 286.2 KBTUISQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTPl ZONE OUTSIDE OF THRCYlTLIK W E  = 0.0  
PERCENT OF HOURS ANY,PLRwT WAD NOT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO W END-USE CATEGORIES. \ 

J 



SHALL BBR/LOUCE DWO DESICCW 6 EVAPORATIVE COOLING DOE-2.1E-001 Thu NOV 11 09:03:47 1993EDL RUN 1 
NEW FFATURES I N  DOE2.1E RUN 1 SYSTW 1: PIG ROOFTOP DESICCANT COOLER l O O D  OUTSIDE A I R  UNIT ALLYEAR ~ 

REPORT- ES-D ENERGY COST S W Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
mERED TOTAL VIRTUAL 

ENERGY CHARGE RATE RATE USED 
($/UNIT) ALL YEAR? UTILITY-RATE RESOURCE METERS UNITSIYR ( S )  

ELK-COST ELETRICITY 1 2 3 4 5  19485. !mi 1877. 0.0963 YES 

W-COSF NATURAL-GBS 1 2 3 4 5  4186. THEW 2717. 0.6491 YES 

---------------- ---------------- ----------- ---------------_--- ---------- ---------- --------- 

4594. 

ENERGY COSTlCROSS BLDG AREA: 2.13 
ENERGY COST/WET BLDG AREA: 2.13 



S W  BAR/LOUGE D W  DESICCANT h EVAPORATIVE COOLING DOE-2.1E-001 Thu NoV 11 09:03:47 1993EDL RUN 1 
NEW FEATURES IN DOE2.1E RUN 1 SYSTEM 1: PKC ROOFTOP DESICCANT COOLER iooa OVPSIDE AIR UNIT ALLYEAR 

~ ~ R T -  ES-E SUHNARY OF WILITY-RATE: ELEC-COST 

u VTILITY-RATE: ELEC-COST RESOURCE: ELECTRICITY DWD-WINDOW: HOUR 

EXCESS-WAR-FRAC: 0 . 3 0  
' METERS: 1 2 3 4 5  BILLING-DAY: 31 

PWER- FACTOR: 0.80 

3413. BTUIWH 
RATE-LIMITATION: 0.0000 
EXCESS-WAR-CHG: 0.0000 

FUX-ENERGY : 0.0 
HIN-DBWJD: ' 0 . 0  

' FUX-DEWD: 0 . 0  
QUALIFY-RATE: BLL-KONI'HS 

0 

w 1626 

A PR 1597 

HAY 1650 

m 1654 

m 1758 

BUG 1703 

SEP 1616 

OCT 1643 

NOV 1561 

D E  1605 -------- --_-_--- 
TOTAL 19485 

E-WN 

1615 

1458 ., 

1626 

1597 

1650 

1654 

1758 

1703 

1616 

1643 

1561 

1605 

3.8 3.8 

3.8 3.8 

3:8 3.8 

5.8 5.8 

5.8 5.8 . 
5.5 5.5 

5.4 , 5.4 

5.8 5.8 

5.5 5.5 

5.9 5.9 

4.9 4.9 

3.8 3.8 

126 

113 

126 

124 

137 

137 

146 

141 

134 

136 

121 

125 

3 0 

3 0 

3 0 

5 0 

5 0 

4 0 

4 0 

5 0 

4 0 

5 , o  

4' 0 

3 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

0 

0 22 

0 22 

0 22 - 

0 22 

0 22 

0 22 

0 22 

0 22 

0 22 

0 22 

0 22 

0 22 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0932 

0.0948 

0.0931 

0.0944 

0.0989 

0.0988 

0.0978 - 

0.0984 

0.'0991 

150 

138 

151 

151 

163 

163 

172 

168 

160 

0.0990 163 

0.0943 147 

0.0933 150 ------- ------- ===a=== 

0.0963 1877 



&TILITY-WT€: GAS-COST RESOURCE: NATURAL-CAS D W D - W I N D O W :  HOUR 
HETERS: 1 2 3 4 5  BILLING-DAY: 31 

100000. BTU/THERM 
RATE-LIMITATION: 0.0000 

m E R E D  BILLIffi 
EWERGY ENERGY 

THEW THEW _ _ _ _ _ _ _ _  _____-__ 
653 653 

570 570 

480 480 

275 275 

201 201 

156 156 

251 , 251 

METERED BILLIffi 
D W D  DWaWD 

THEWS THERM ___-__-- -------- 
1.5 1.5 

1.3 1.3 

1.3 1 .3  

0.9 0.9 

0.8 0.8 

0.9 0.9 

0.8 0.8 

WERGY 
CHARGE 

($ 1 ------- 
387 

341 

297 

177 

130 

100 

162 

VIRTUAL TOTAL 
RATE CHARGE 

( $ / U N I T )  ( $ 1  --_---- --_-_-_ 
0.6019 393 

0.6176 352 

0.6407 307 

0.6820 188 

0.6963 140 

0.7119 111 

0.6857 172 

AW: 209 ’ 209 0.8 0 .8  134 0 0 0 0 11. 0 0.6943 145 

SEP 165 165 0.7 0.7 106 0 0 0 0 11 0 0.7081 117 - 
OCT 235 235 0.8 0.8 151 0 0 0 0 11 0 0.6887 162 

\ 

8 . 2 %  



, -  I 

\ 

S D L  P R O C E S S O R  I M . P U T  D A T A  

Thu WW 11 09:03:47 1993SDL RUN 2 

* ... n " IJI - 
O 138 O TITLE LINE-3 0 NE# FERTUReS IW DDE2.lE RUN 2 0 

139 LINE-4 SYSTW 2: PKC ROOFTOP PSZ AC mIT 
LINE-5 DESICCaEBP WLIffi OF HIM OA .. 

0 ... 161 O 

162 PLapBpl I W - A S S I C -  SYSTW-NWFS I (SYS1) 163 DHW-CALIHIM = .666 
DHW-SCH = Doaw .. 

173 0 M D  .. 
174 COMPUTE SYSTWS .. 

0 175 0 INPUT P W  .. 



O 176 
177 
178 O 

179 
180 

P D L  P R O C E S S O R  I N P U T  D A T A  

Thu N W  11 09:03:47 1993PDL RUM 2 

-1 I PUNT-ASSIGW#EPI' .. 
PLIWI'-REWRT S (BEPS) .. 
END .. 
COHPWE PLAN" .. 
IIm ECOWICS .. 



0 

, \ 

E D L  P R O C E S S O R  I N P U T  D A T A  

, mu Nov 11 09:03:47 1993EDL RUN 2 

0 181 Q 

Q 182 0 EcONDE1ICS-REpORT S ( E S - D , E S - € )  .. - . ~  

Q 183 
0 184 0 =~c-coST = UTILITY-RATE RESOURCE = ELECTRICITY 
0 185 * 
Q 187 BLOCK-CHARGES = (E-S#,E-tRJ) 

KOWTH-CHGS = (21.75) 
186 DBlAND-CHGS = ( .81) 

0 188 , 
0 189 Q E-% 
Q 190 
0 191 * 
Q 192 
0 193 O 

Q 194 O 

Q 195 .. 
0 196 
0 197 Q E-WN = BLOCK-CHARGE BLOCK-SCH e: SEASON 
Q 198 Q 

0 199 BLOCK1-TYPE = ENERGY 
* 200 BLOCK1-DATA = (1250. .0778) 
0 201 O BLOCU-TYPE = #wH/#w 

B L X U - D A T A  I (125,.0778,0 0 202 * 
203 

S C H - m G  I 1 

1,.0514.0) .. 
, .  

O 204 
0 205 0 SEASON 
Q 206 * 
0 207 0 THRU DEC 31 (W) (1,24)(1) .. 
Q 208 (I 

0 209 0 ~ s - c o S T  = UTILITY-RATE RESOURCE NATURAL-GAS 

E SCHEDULE THRU APR 30 (u) (1.24) (1) 
THRU OCT 31 (W) (1,24)(2) 

Q 210 0 
0 211 Q BLOCK-CHARGES = (GAS-CH) .- 
0 212 
Q 213 0 CBS-CH I BLOCK-CHARGE BLOCK1-TYPE t ENERW 

KOWTH-CHGS I (10.73) 

214 BLOCKI-DATA = (400. .643 
215 * 1..4943) .. 

.O 216 * 
* 217 END .. 
218 COMPUTt ECONWICS . 
219 Q INPUT SYSTFMS .. 

i 

8024 
, 



SUPPLY EXH4u.Fr #INIklUl4 OUTSIDE COOLIP#; EXTRACTION HEATING ADDITION 
ZONE FLOW FLO3 FAN FLOW A I R  FLO3 CAPACITY SmSIELE RATE CAPACITY RATE 
MHl? (Crn ) (CFW 1 (W) RATIO (CW ) (#ETU/HR) (SHR) (#BTU/HR) (#BTU/HR)' (#BTU/HR) NULTIPLIER 

2550. 0. 0.000 1.000 , 9 7 9 .  0.00 0.00 52.33 0.00 -45.22 1.0 

8 . 2 5  

http://EXH4u.Fr


f . .  

- 
SHALL BARILOUCE DDX) DESICCAHT h EVAPORATIVE CUOLING DOE-2.1E-001 Thu NOV 11 09:03:47 1993SDL RUN 2 
NEW FEATURES IN DOE2.1E RUN 2 SYSTW 2: PKG ROOFTOP PSZ AC UNIT DESICCANT COOLING OF #IN OA 

WEATHER FILE- TRY CHICAGO REPORT- SS-P LOAD, ENERGY AND P&RT LbAD DHW TANK OPERATION FOR PLANT1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TANK SIZE is 30.0 ( CAL ) HEATER CAP = 25.774 (WUIHR) FLo41 RATE = 0.666'(CALl#IN ) P W P  = 0.000 (#w) 

UNIT LOAD ENERGY USE RCV EN USE PUMP ENERGY -------- Number of hours within each PART LOAD range --------- TOTAL 
'0 

S W  (HBTU) W T U )  (HBTU) (mu) 00 10 20 30 40 50 60 70 80 90 100 RUN 
D W H  PEAK (KBTUIHR) (KBTUIHR) (KBTUIHR) (##) 10 20 30 40 50 60 . 70 80 90 100 + HOURS ----- ---- ---------- ----------- _-___--___- _--____--__ --__ _ _ _ _  _ _ _ _  _--- ---- __-- --_- ---- ---- ---- ---- ---- 
JApl sa 5.160 8.354 0.000 0.000 329 26 41 16 107 70 85 30 4 0  0 0 744 

PEB# 19.998 28.991, 0.000 0.000 
DAYIHR 29/14 29/14 31124 31124 

FEB sucl 4.837 7.807 0.000 0.000 296 24 36 13 96 65 77 27 38 0 0 672 
PEW 20.598 29.837 0.000 0.000 
M Y I H R  26114 26/14 28124 28124 

RAR S a  5.390 8.675 0.000 0.000 322 27 39 12 101 77 89 31 46 0 0 744 
PEAK 20.198 29.273 0.000 0.000 
DAYIHR 31/14 31114 31124 31/24 

APR SW 
PEAU 
DAY/HR 

my sw 
PEAK 
MY/HR 

rn' su# 
PEAU 
DAYIHR 

JULm 
PEAX 
DAYIHR 

BUG S a  
PEAX 
DAYIHR 

SEP SUM 
PEAU 
DAYlHR 

OCT sm 
P W  
MYlHR 

mv sm 
PEAU 
DAYlHR 

DEC SUN 
PEA# 
DAYIHR 

YR sm 
PEAU 
WNIDAY 

4.947 
19.198 
30114 

4.592 
17.799 
28114 

4.225 
16.399 
30/14 ' 

3.990 
15.199 
30114 

3.882 
14.799 
31114 

3.848 
15.199 
30/14 

4.179 
16.199 
291 14 

4.376 
17.599 
30114 

4.898 
18.998 
30114 

54.324 
20.598 
2126 

7.993 
27.862 
30/14 

7.499 
25.886 
28/14 

6.909 
23.911 
30fl.4 

6.582 
22.218 
30114 

6.420 
21.654 
31/14 

6.351 
22.218 
30114 

6.877 
23,629 
29114 

0.000 
0.000 
30/ 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
311 1 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31124 

7.158 0.000 
25.604 0.000 
30114 30124 

7.961 0.000 
27.580 0.000 
30114 31/24 

88.587 0.000 
29.837 0.000 
2/26 12131 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
317 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
31124 

312 26 38 12 98 156 4 74 0 0 0 720 

I 
329 31 36 100 93 80 35 40 0 0 0 744 

312 30 46 98 74 86 74 0 0 0' 0 720 

325 31 51 103 156 36 42 0 0 ~- 0 0 744 

326 31 48 105 156 78 0 0 0 0 0 744 

316 30 47 102 150 33 42 0 0 0 0 720 

329 31 52 107 150 35 40 0 0 0 0 744 , 
, \  

0.000 320 30 
0.000 
30124 

0.000 330 27 
0.000 
31124 

0.000 3846 344 
0.000 
12131 

34 98 90 80 

39 101 22 150 

507 867 1293 ,946 

28 40 0 0 0 720 

4 71 0 0 0 746 4 

520 313 124 0 0 8760 



KONT'H 

JAN 

FEB 

W4R 

APR 

KAY 

m 

m 

AUG 

SEP 

m 

mv 

DEC 

TOTAL 

w 

COOLING TIHE 
ENERGY OF kl4X 
(HBTU) DY HR 

0.00000 

0.00000 

0.05082 3 15 

1.01274 28 1 5  

2.66587 21 1 3  

8.79381 20 18  

21.95020 1 3  17 

16.24917 26 18 

3.91798 11 17 

0.77089 30 19 

0.32590 2 13  

0.00000 _____---_ 
55.737 

DRY- WET- 
BULB BULB 
TWP TWP 

76.F 65.F 

78.F 68.F 

87.8 76.8 

91.F 78.F 

97.F 78.F 

93.F 75.F 

86.F 72.F 

73.F 67.F 

74.F 61.F 

- 

w m  
CGOLIN 
WAD 

(KBTU/HRl 

0.000 

0.000 

14.347 

32.255 

74.001 

93.640 

86.927 

72.370 

59.689 

29.478 

27.770 

0.000 _--_--_--- 

93.640 

- - _  E L E C  - - - - _ - - - - - -  H E A T I N G - - - - - - - -  

HEATING 
ENERGY 
(KBTU) 

-47.991 

-41.015 

-31.583 

-15.106 

-7.767 

. -2.232 

-0.350 

-0.586 

-5.825 

-12.626 

-26.657 

-41.597 -------_- 
-233.334 

TIHE 
OF w\x 
DY H R  

1 2  4 

8 6  

24 6 

9 6  

7 6  

1 6  

6 6  

5 6  

23 6 

21 6 

14 1 0  

9 6  

DRY- WET- 
BULB BULB 
TWP TWP 

-2.F -3.F 

5.F 4.F 

8.F 7.F 

26.F 25.F 

33.F 29.F 

48.F 47.F 

61.F 55.F 

55.F 54.F 

36.F 33.F 

30.F 29.F 

29.F 28.F 

14.F 13.F 

wm 
HEATING 

LOAD 
(KBTU/HR) 

-121.226 

-114.770 

-111.923 

-7 5.362 

-61.595 

-30.591 

-14.631 

-17.116 

-57.178 

-69.521 

-86.688 

-101.200 -_------_- 

-121.226 

ELEC- 
TRICAL 
ENERGY 

(tom) 

2441. 

2208. 

2487. 

2586. 

2814. 

3534. 

5070. 

. 4421. 

2936. 

2624. 

2398. 

2433. _-----_- 
35952. 

4.980 

4.980 

5.518 

8.214 

11.256 

15.643 

14.872 

12.881 

11.036 

8.454 

6.606 

4.980 - - - - - - - . 

15.643 c..l 

8.27 



. .  

ECDNTH 

JAM 

FEE 

WR 

APR 

mBy 
YuPa 

m 

BUG 

SIP 

m 

WV' 

DEC 

TOTAL 

#Bx 

0 .  

$ENS IBLE 
COOLING 

ENERGY 
IMBTU) 

0.00000 

0.00000 

0.04704 

0.91411 

2.30483 

7.79127 

19.30195 

14.34881 

3.47811 

0.67051 

0.30953 

0 .ooooo --------- 
49.166 

.. 
. LATENT MAX TO+ 
C O O L I ~  COOLING SENSIBLE 

ENERGY ENERGY HEAT RATIO 
( m u )  

0.00000 \ 

0.00000 

0.00378 

0.09863 

0.36104 

1.00253 

2.64825 

1.90036 

0.43986 

0.10038 

' 0.01637 

0.00000 

(KETUIHR) 

0,000 

0.000 

14.347 

32.255 

74 .001  

93.640 

86.927 

72.370 

59.689 

29.478 

27.770 

0.000 

AT #Ax 

0.919 

0.913 

0.787 

0.755 

0 .801  

0.813 

0.870 

0.819 

0.928 

TIHE 
OF MAX 
DY HR 

3 IS 

28 15 

21  13 

20 18 

1 3  17 

26 18 

11 17 

30 19 

2 13 

SENSIBLE 
HEATING 

ENERGY ' 

(HETUI 

-87.99058 

-41.01462 

-31.58274 . 

-15.10616 

-7.76678 

-2.23162 

-0.34951 

-0.58622 

-5.82491 

-12.62613 

-26.65744 

-41.59677 

LATENT 
HEATING 

ENERGY 
(MBTU) 

0.00000 

0.00000 

0.00000 

0.00000 

' 0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 
I 

0.00000 . 

-233.334 0.000 

#Ax TOTAL 
HEATING 

ENERGY 
(#BTU/HR) 

-121.22570 

-114.77034 

-111.923 

-75.362 

-61.595 

-30.591, 

-14 .631  

-17.116 

-57.178 

-69 521 

-86.688 

, -101.20022 ___----_- 

-121.226 



HOUR 

1 
2 
3 
0 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18  
19 
20 
21 
22 
23 
24 

sm 
MAX 

HOURLY 
COOLING 

LOAD 
(#BTu) 

15.209 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

22.093 
64.616 
56.471 
68.240 
69.922 
77.760 
88.683 
90.463 
93.640 
87.033 
80.527 
62.136 
36.452 
30.215 
25.895 
19.546 - -______ 
93.640 

m 20 

SENSIBLE 
HEAT 

RATIO 

0.869 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.946 
0.868 
0.862 
0.828 
0.833 
0.822 
0.785 
0.763 
0.755 
0.769 
0.753 
0.781 
0.846 
0.839 
0.846 
0.886 

SYSTW-TYPE 
COOLING PEBK 

DRY- WET- 
BULB BULB 
T W P  TEMP 

68.F 64.8 
68.F 64.1 
66.F 62.F 
66.F .62.F 
6S.F 62.F 
65.F 62.F 
67.8 64.F 
73.F 65.F 
76.F 67.F 
80.F 71.F 
83.F 72.F 
84.F 74.F 
85.F 74.F 
88.F 75.F 
90.F 77.F 
90.F 78.F 
91.F 78.F 
90.F 77.F 
89.F 78.F 
79.F 74.F 
70.F 67.F 
69.F 66.F 
70.F 65.F 
71.F 64.F 

PSZ 

HOOKY 
HEATING 

LOAD 
(#BTU) 

-107.961 
-112.781 
-120.168 
-121.226 
-121.125 
-120.862 
-120.203 
-120.577 
-118.961 
-116.338 
-1 04.770 
-89.110 
-77.366 
-74.479 
-75.663 
-80.911 
-91.464 

-101.802 
-99.693 

-106.646 
-105.348 
-103.151 
-102.972 
-104.326 _ _ _ _ _ _ _ _  
-121.226 

JAN 12 

- - -  H E A T I N G -  - 

SOFTlMN 

DRY- #ET- 
BULB BULB 
TEHP TWP 

5.F 8.F 
3.F 2.F 
l . F  0.F 

-2.F -3.F 
-0.F -5.F 
-5.F -6.F 
-6.8 -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 
0 .F  0.F 
4.F ' 2.F 
6;F 4.F 
4.F 2.F 
3.F l . F  
l . F  0.F 

-2.F '  -3 .F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
- l . F  -2.F 

. ~ -  

83.35 (BTUIHR- SQFT) HhTIRG PEAK 
SUPPLY A I R  PEA# FLCW 1.18 (CFWSQFT) #IN-OBI PERSON 

D A Y  

HOURLY 
COOLING 

LOAD 
( WTU 1 

43.987 
36.373 
31.874 
29.731 
25.271 
36.054 
39.829 
45.173 
54.919 
58.808 
70.498 
79.721 
75.991 
66.073 
53.496 
60.736 
60.330 
69.155 
67.523 
65.174 
64.599 
62.962 
53.098 
42.011 

1293.387 
-----_--_ 

276.8 

C , O O L I W G  P E A K  

JUL 14 

SENSIBLE 
HUT 

RATIO 

0.873 
0.879 
0.893 
0.882 
0.887 
0.840 

, 0 .847 
0.865 
0.844 
0.858 
0.826 
0.817 
0.847 
0.875 
0.896 
0.839 
0.817 
0.818 
0.814 
0.807 
0.798 
0.788 
0.828 
0.848 

-56.12 (BTU/HR- SQFT) 
20.40 (CFM ) 

DRY- WET- 
BULB BULB 
TENP TEHP 

83.F 72.F 
81.F 72.F 
80.F 71.F 
78.F 71.F 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82.F 72.F 
86.F 74.F 
88.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F 71.F 
78.F 72.F 
78.F 72.F 
89.F 75.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82.F 74.F 
80.F 72.F 
78.F 72.F 

OA FRAC AT CLC PEAK 0.384 OA FRAC AT HTG PEW 0.384 

* ASTERISKS INDICATE HOURS LOADS NOT #IT 



HOUR 

80-100 

70-80 ' 

60-70 

50-60 

- r  40-50 

30-40 

0-30 ' 

~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 1 0  0 0  1 ,  

1 0  0 0 1 4 3 0 0 1 0 0 0 0  0 0 1  3 2 3  1 2  2 3 27 

7 9 6 10 13 23 23 9 7 3 5 11 3 2 1 6 12 7 10 10 14 26 14 9 240 

131 57 59 61 67 93 97 98 105 100 109 151 66 53 54 148 168 164 152 159 169 156 157 118 2692 

59 94 84 77 64 37 52 62 77 94 93 65 158 152 158 69 71 84 78 80 87 93 92 101 2081 

93 88 100 134 3285 167 171 154 155 '158 146 128 134 148 167 158 138 138 158 152 142 113 107 123 113 

=== === === === === === === === === === === === === === === --- --- --- --- --- --- --- --- --- --- --- --- --- --- === ===== 



/ '  \ 
TOTAL SENSIBLE LATENT 

COOLING COOLING CoOLIElc HOURS ELECTRIC , CAS OIL 
ENERGY ENERGY ENERGY OM ENERGY ENERGY 

KUNTH (EzBTU) (MBTU) ( m u )  (MI (MBTU) 

JAN 

FEB 

M R  

WPR 

W Y  

m 

JlTL 

BUG 

SEP 

rn 

ltOV 

DEC 

m?LL 

0.00000 

0.00000 

0.44183 

2.96209 

3.90973 

8.92682 

13.88187 

12.53177 

5.70114 

3.29700 

0.52543 

0.00000 

52.17781 
___------- 

0.00000 

0.00000 

0.12643 

1.60152 

0.96668 

' 2.'58435 

0.88956 

0.90114 

2.40156 

1.76097 

0.22485 

0.00000 

11.45708 
____--____ 

0.00000 

0.00000 

0.31541 

1.36056 

2.94304 

6.34247 

12.99232 

11.63064 

3.29958 

1.53603 

0.30058 

0.00000 

40.72067 
---------- 

0 

0 

29 

204 

249 

533 

705 

671 

360 

226 

34 

0 

3011 
---- 

0. 

0. 

17. 

116. 

144. 

307. 

411. 

391. 

205. 

128. 

19. 

0. 

1739. 
---------- 

0.00000 

0.00000 

1.15190 

6.79351 

9.95194 

20.52970 

31.03108 

29.44838 

12.66627 

7.46790 

1.22540 

0.00000 

120.26609 
---------- 



0 

JBM 0. 

FEB 0. 

WR 2. 

APR 20. 

HAY BO. 

m 114. 

m 217. 

BUG 178. 

SEP 57. 

om 18. 

EloV 8. 

DEC 0. 

0,000 

0.000 

0.051 

1.013 

2.666 

8.794 

21.950 

16.249 

3.918 

0.771 

0.326 

0.000 

, 
0.000 

0.000 

0.018 

0.346 

0.878 

2.986 

7.634 

5.518 

1.339 

0.261 

0.109 

0.000 

/ 

0.126 

0.114 

0.113 

0.058 

0.030 

0.001 

0.000 

0.000 

0.016 

0.052 

0.104 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 . 

0.000 , 

0.000 

0.000 

0.000 ' 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 , 

0.000 

0.000 - 
0.000 

0.000 

0.000 

0.000,  

0.000 , 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.040 

0.554 

1.095 

2.272 

3.337 

3.111 

1.273 

0.551 

0.240 

0.000 

CSPF (WITH PARASITICS) = 1.73 IBTU/BTU) ' 

CSPF (WITHOUT PARASITICS) = 2.92 (BTU/BTU) 

8.32 



S H A U  BARlLOUGE D P X ,  DESICCANT 6 EVAPORATIVE CCOLIffi DOE-2.1E-001 Thu NOV 11 09:03:47 1993SbL RUN 2 
NE# FEATURES IN DOE2.1E RUN 2 SYSTEN 2: PKG ROOFTOP PS2 AC UNIT DESICCANT COOLING OF ElIN OA 
REPORT- SS-Q HEAT PUMP HEATING S W R Y  FDR SYSl WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UNIT RUN TOTAL LOAD 
TIME ON UNIT 

(#BTU) (HOURS) 

JAW 

FEB 

WiR 

APR 

RAY 

m 

m 

AUG 

SEP 

m 
W W  

DK: 

400. 

342. 

263. 

126. 

65. 

19. 

3. 

5. 

49. 

105. 

222. 

347. ------- 
IWNUAL 1944. 

---------- 

-47.991 

-41.015 

-31.583 

-15.106 

-7.767 

-2.232 

-0.350 

-0.586 

-5.825 

-12.626 

-26.657 

-41.597 ---------- 
-233.334 

68.272 0.275 

58.748 0.264 

46.600 0.385 

23.259 0.475 

12.535 0.543 

3.982 0.561 

0.736 0.593 

1.189 0.591 

9.678 0.537 

19.817 0.511 

39.537 0.398 

60.287 0.318 ---------_ -_-_______ 
344.601 5.452 

HSPF (WITH PARASITICS) = 0.69 (BTUIBTU) 

HSPF (WITHOW PARBSITICS) = 0.68 (BTUIBTU) 

SUP UNIT SUP W I T  WASTE HEAT WASTE HEAT DEFROST 1NM)OR FAN 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0 . 0 0 0  0.000 

0.000 0.000 ------ ---------- 
0.000 '  0.000 

GENERATED 
(WBTU) ---------- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0.000 

0 .000  

0.000 

0 . 0 0 0  

0.000 

.\ . 

-_----_--_ 
0 . 0 0 0  

0.000 0.000 3.740 

0.000 0.000 3.393 

0.000 0.000 3.774 

0.000 0.000 3.132 

0.000 0.000 2.645 

0.000 0.000 1.414 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0 .000  - -__-- - -  - 
0 . 0 0 0  

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  

0 . 0 0 0  --------- 
0 . 0 0 0  

0.439 

0.666 

2.376 

3.188 

3.372 

3 :740 ---------- 
31 .879 

8.33 



TOTAL HOURS AT TBIPERATURE LEva AND TIME OF DAY 

HOUR 

ABOVE 85 

80-85 

75-80 

70-75 

65-70 

60-65 

B U  60 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

81 52 40 36 32 37 41  58 88 102 124 145 155 162 166 163 161 159 153 137 133 124 120 95 

284 279 263 266 270 265 261 244 248 261 239 220 210 203 199 202 204 206 212 228 232 241 245 270 

0 0 0 1 1 1 1 1 1 2 2 0 0 0 0 0 0 0 0 ~ 0 0 , @ 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

=a= --- --- --- --_ --- --- --- _-- _-- --- --- _ _ _  _ _ _  -_- ==I =I= === =I= f== === === === === ==9 =a: 5== =a= t== === === 

0 

0 

2564 

5752 

10 

0 

0 

=a== 

. .  

8.34 



MOtfi'H BTOIUNIT: 

JAN 
_ _ _ _ _ _ _  

ENERGY CONmPTION (UNITS/KO) 
PEA# D W D  (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CON~PTION (WITS/KO) 
PWK D W D  (UNITS/HR OR DAY) 

PEW DAY/HR 

ENERGY CONSUHPTION (vWlTS/!W 
PEAK D W D  (OIUITSIHR OR DAY) 

PEW DAYlHR 

ENERGY COWmPTIOW (UNITSIM) 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAYlHR 

ENERGY CONmPTIoN (vWITSIM3) 
PEAK D W D  (UNITS/HR OR DAY) 

Pw( DAY/HR 

ENERGY CONSVE1PTION (UNITS/KO) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAYIHR 

ENERGY CONSWPTION (UNITS/KO) 
PEAK DEMND (UNITS/HR OR DAY) 

PEAK DAYlHR 

ENERGY CONSUMPTION (UNITS/#O) 
P W K  D U D  (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITSIKO) 
PEAK DEMAND (UNITS/HR OR DAY) 

P E W  DAYlHR 

ENERGY CONSIJWTION (UNITSIKO) 
PEAK D W D  (UNITS/HR OR DAY) 

P W  DAY/HR 

ENERGY CONSWPTION (UMITSlKOI 
PEAK D W D  (UNITS/HR OR DAY) 

PEW DAY/HR 

ENERGY CONSWPTION (UNITS/M) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

BEB 

w 

APR 

HAY 

m 

Jlh 

AUG 

SEP 

'm 

I O V  

DR: 

____--_ 
TOT& 
ENERGY CONSUMPTION (UNITS/YR) 
PEAK D W D  (UNITS/HR OR DAY) 

2491.4 
5.0 

1/18 

2208.0 
5.0 

1/19 

2486.5 
5.5 

2/22 

2586.2 
8.2 

27/19 

2811.4 
11.3 

21/13 

3533.7 
15.6 
20/18 

5070.3 
14.9 
13/19 

4421.3 
12.9 
15/18 

2936.1 
11.0 
11/17 

2624.5 
8.5 

30/19 

2397.6 
6.6 

2/19 

2132.5 
5.0 

1/19 -_-__-___-______ 
35952.6 

15.6 

NATURAL-GAS 
METER-1 

100000. ITHEW -------___------ 
769.0 
1.7 

12/10 

668.2 
1.6 
4/ 9 

568.1 
1.6 

241 8 

385.2 
1.1 

91 6 

305.3 
0.9 

7/ 6 

319.8 
0.8 
9/13 

389.4 , 
0.8 

2/12 

376.5 
0.8 

11/13 

292.3 
0.9 

23/ 6 

346.7 
1.0 

2 /  8 

183.2 
1.3 

14/11 

685.3 
1.4 

26/10 --_---_---_----_ 
5589.1 

1.7 

8 . 3 5  



! 

LOAD SATISFIED 
TOTAL LOAD ON .PLANT 

35952.6 
35953.1 

100.0 

8.36 



S M R Y  OF LOADS M E T  

8.37 
I 



ENERGY TYPE: ELECTRICITY NATURAL-GAS 
UNITS: #BTU 

CATEGORY OF USE --_------------ 
am LIGHTS 35.7 0.0 

msc EQmm 16.9 ' 0.0 

SPXE HEAT 0.0 350.1 

SPACE COOL 25.0 . 120.3 

WElPS h HISC 0.7 

VQfT FANS 411.3 

W O T  WATER 0.0 ---------- - 
TOTAL 122.7 

0.0  

0.0 

' TOTAC, SITE ENERGY 681.61 =TU 315.6 KBTUISQFT-YR GROSS-AREA 
TOTAL SOURCE ENERGY 927.05 =TO 429.2 WTVISQFT-YR CROSS-AREA 

PERCENT OF HOURS ANY SYSTW ZONE OWSIDE OF THRGTTLIKC W E  = 0.1 
PERCENT OF HOURS AMY P W  IDAD NOT SATISFIED I 0.0 

NOTE: ENERGY I S  APPORTIONED HOURLY TO W END-USE CATECORIES. 

. \  

I .  

315.6 KBTUISQFT-YR NET-AREA 
429.2 #TU/SQFT-YR NET-AREA 

8-38 
. . .  



S W  BAR/LI)W;E ' DEKO DESICCANT Q. EVAPORATIVE COOLIffi DOE-2.1E-001 Thu Nov 11 09:03:47 1993EDL RUW 2 
HEW FEATURES IN DOE2.1E RUN 2 SYSTBl 2: PKG ROOFTOP PSZ AC UNIT DESICCANT COOLINC OF #IN OA 

REPOET- E S - D  ENERGY COST SIJiWMY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY COSTICROSS BLDG AREA: 3.05 
ENERGY COST/M!3l' BLDG AREA: 3 .05 

8.39 



W '  
OTILITY-RATE: ELEC-COST BESOURCE: ELDZTRICITY D W D - W I N D O W :  HOUR 

XEl'ERS: 1 2 3 0 5  BILLING-DAY: 31 
PWEU-FACTOR: 0.80 =CESS-WAR-FRAC: 0.30 

3413. .BTU/#wH 
RATE-LMITATION:, 0.0000 
EXCESS-WAR-CHC: 0.0000 

2841 2841 5.0 

2208 2208 5.0 

2587 2487 5.5 

2586 2586 8.2 

2814 2814 11.3 

3534 3534 15.6 

5070 5070 14.9 

8821 , 4521 12.9 

BILLIE  
DEWND 

# # .  

5.0 

5.0 

5.5 

8 .2  . 

11.3 

15.6 

18.9 

12.9 

a E R G Y  
CHARGE 

(S 1 

175 

163 

179 

193 

228 

283 

359 

317 

0 

4 

4 

7 

' 9  

1 3  

12 

10 

0 *, 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
. *  

0 22 0 0.0822 

0 22 0 0.0855 

0 22 \, 0 0.0825 

0 22 0 0.0856 

0 22 0 ,  0.0921 

0 22 0 0.0897 

0.  22 0 0.0774 

0 22 0, 0.0791 

201 

189 

205 

221 I 

259 

3 17 

392 

350 . 
2936 2936 11.0 11.0 234 9 0 0 0 22 0 0.0901 264 

262% 2624 8.5 8.5 208 7 0 0 0 22 0 0.0900 236 

NOV 2398 2398 6.k 6.6 178 5 0 0 0 22 0 0.0856 205 

ODC 2433 2833 5.0 5.0 174 5 0 0 0 22 0 0.0823 200 
====I== ==:==== ----I-- -----=- ------ ------- a======= =====I== ==11==11 _ _ _ _  -- ___-- - =---e-- -_--_-- 

TOTAL 35953 35953 15.6 2691 89 0 0 - 0  261 0.0846 3040 

8.40 



M I N  - ENERGY : 0.0 
M - E N E R G Y :  0.0 
PIW-DEWaD: 0.0 
M - D W A N D :  0.0 

QOALIFY-WTE: ALL-KOWHS 
OS&-MIW-QUAL: NO 

GAS-CH 

p3FpERED EILLIffi METERED BRLIffi EVERGY D W D  5 W i G Y  FIXED HIMIHW 
EXERCY ENERGY D W D  DEWND CHARCB C W E  CSTADY TBXES SURCHRG CHARGE 

-------- 
769 

668 

568 

385 

305 

320 

389 

376 

292 

347 

483 

685 
I======= 

5589 

______-_ 
1.7 

1.6 

1 .6  

1.1 

0.9 

0.8 

0.8 

0.8 

0.9 

1.0 

1 .3  

1.4 
1=1====1 

1 .7  

-------- 
1.7 

1.6 

1.6 

1.1 

0.9 

0.8 

0.8 

0.8 

0.9 

1.0 

1.3 

1.4 

------- 
11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 
==t==.. 

129 

CHARGE 
( $ 1  ------- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

VIRTU& 
RATE 

( S /UNIT 1 ------- 
0.5856 

0.5994 

0.6179 

0.6709 

0.6781 

0.6766 

0.6706 

0.6715 

0.6791 

0.6739 

0.6396 

0.5968 
===E=== 

0.6348 

TOTAL 
CHARGE 

( $ 1  ------- 
450 

400 

351 

258 

207 

216 

261 

253 

199 . 
234 

3548 

8.4% 



S D L  P R O C E S S O R  I N P U T  D A T A  

Thu MW 11 09:03:47 1993SDL RUN 3 . .  

0 220 0 

0 222 0 LINE-4 O.SYSTP1 3: STAND-JUNE EVAP COLER 
0 223 O LINE-5 lOOD OUTSIDE AIR F?R S M R  O .. 
0 224 0 

O 225 O SYSTM-REPORT S (SS-W,SS-J,SS-1,SS-N.S-0) .. 

221 TITLE LINE-3 O PEaTDRES IN COE2.1E RUN 3 

0 226 
227 PANSOW SCH THRU DEC 31 (KON.SAT1 (1.241 (1) 

0 228 0 (SUW,HOL) (1,2) (1) (3,9)(0) (10,241 (1) * .  

0 Iii 0 c-SWPT SCH THRU DEC 31 iw) (1,241 (761 .. 
O 230 O H-SR'PT SCH THRU DEC 31 (ALL1 (1.241 (721 * .  
0 231 0 ENv 2-C D-H-T 72 D-C-T 74 H-T-SCH H-SEPFT C-T-SCH CLSR'PT .- 
232 

I) 233 O BLDG'2 2-C & 0-CFWP 20 C F W S Q F  .7 .. 
(I 234 
0 235 0 SYSl SYSTW S-TYP%WAP-COOL $ ROT A GUOD CHOICE FOR CHICACO WEaTHER 

SUPPLY-CFFk3500 
236 NAP-CL-TYPCINDIRET-DIRm 

0 237 O 

* 238 O HEATXffi-CAPACITY~-l20000 S WST BE SIZED BY USER 
O 239 SUPPLY-STATIC=2.5 SUPPLY-EFF=.47 

S KUST BE SIZED BY THE USER 

240 O F-SCH=FIWSON Z-Nt (BLDG) 

242 P M 1  = PUN"-ASSICNEIEWP SYSTDI-NNES = (SYS11 
243 DHW-CBLIMJN = .666 

(I 241 

O 244 DHW-SCH s m m  .. 
245 O 

247 (22.24) (01 .. 
249 .25,.21 (23.241 (01 .. 

. 
0 246 0 D1 I D-SCH (1.7) ( 0 )  

0 248 0 D2 = D-SCH (1.7) (0 )  

O 250 O D3 D-SCH (1.9) (0) (10,19) (.l,.25,.3,.35,.35..3,.3..35,.3~.2I 

(8.21) (.1,.2,.3,.4,.55,.6,.6,.4~.~4..4~~~~~~~4~~3~~3~ 

(8.22) (.15,.2,.25,.4,.5..55~.55,.85,.45,.45,.45~.4~.35~ 

O 251 (20.241 (0)  .. 
252 O DOWHW SCH THRU DEC 31 (WD) D1 (SAT1 D2 (SUN.HOL) D3 -. 
253 (I END .. 
255 O INPUT PUN" .. O 254 COMPUTE SYSTmS .. 

I 

, ,  , .  
I 

8.42 



P D L  P R O C E S S O R  I N P U T  D A T A  

T h U  NOV 11 09:03:47 1993PDL RUN 3 u 
0 256 P-1 = PLANT-ASSIGWEN'i' .. 
0 257 PW-REPORT S (BEPS) .. 
0 259 COHPITTE P W  .. 
0 260 * INPUT ECOWICS .. 

258 END .. 



E D L  P R O C E S S O R  I N P U T  D A T A  

Thu NW 11 09:03:47 1993EDL RUN 3 

261 O 

262 0 D2OROHICS-REFORT S (ES-D,ES-E) .. 

0 268 ' 

0 270 O . 
O 271 
0 272 
273 

Q 274 
0 275 O 

0 276 
0 277 O E-WN 
0 278 
279 

0 280 O 

0 281 
0 282 
Q 283 O 

' Q  269 E-= 

= BLOCK-CHARGE 

BLOCK-SCH =SEASON 
SCH-FLAG = 2 
BLOCK1-TYPE = ENERGY 
WK1-DATA = (1250, .0829) 
BLOCW-TYPE = M/#W 
BLOCW-DATA I (125,.0829,0 . 

1,.051d,O) .. 
BLOCK-SCH =SEASON 
SCH-FLAG 1 
BLOCK1-TYPE = ENERGY 
BLOCK1-DATA = (1250, -0778) 
BLOCW-TYPE #wH/#w 

'BLOCW-DATA = (125,.0778,0 
1,.0514,0) ... 

284 O 

285 O SEASON = SCHEDULE THRU APR 30 (IILL) (1.24)(1) 
THRU OCT 31 (W) (1,24)(2) 

287 THRU DEC 31 (W) (1.24)(1) .. (I 286 

0 288 0 

0 289 0 GAS-COST = UTILITY-RATE RESOURCE NATUBAL-CAS 
O 290 (I 

0 291 BLOCK-CHARGES = (GAS-CH) .. KONTH-CHCS = (10.73) 

0 292 

(I 295 1,.4943) .. 
293 Q GAS-CH ='BLOCK-CHARGE BLOCKl-TYPE = ENERGY 
294 BLOCK1-DATA = (400, .643 

297 O COMPUTE ECONWICS .. 
298 O INPUT SYSTFMS .. 

8,414 



SUPPLY EXHAUST klINIF4IJN OWSIDE COOLING MTRACTION HEATING ADDITION 
ZONE FU)W m FAN FLOW A I R  CAPACITY SWSIBLE RATE CAPACITY RATE 
w (CW 1 ~CFW ~ (#wt WTIO (CFW ( K B T U I H R )  (SHR) (UTUIHR) (KBTU/HR) (#BTU/HR) MULTIPLIER 

BLW 3570. 0. 0.000 1.000 979. 0.00 0.00 7.43 0.00 -46.62 1.0 

8.45  



SMAU BAR/LOUGE DEKO DESICCANT 6 EVAPORATIVE COOLIN DOE-2.1E-001 Thu NOV 11 09:03:47 1993SDL RUN 3 
NEW FEATURES IN WE2.1E RUN 3 SYFTD4 3 :  STAND-ALONE N A P  COOLER 1000 OWSIDE A I R  FOR SUMMER 

WEATHER FILE- TRY CHICAGO REPORT- SS-P LOAD, ENERGY AND PART LOAD DHW TANK OPERATION FOR PLAKpl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TANU SIZE 1s 30.0 ( GAL I HEkTER CAP t 25.774 (#BTU/HR) F'LW RATE = 0.666 (GALIHIN 1 PUMP L 0 . 0 0 0  (#w) 

JUN 

AUG 

m 

WV 

DEC 

YR 

SvEl 
PEAK 
DAYlHR 

S W  
PEAK 
DAYIHR 

S W  
PEAK 
DAYIHR 

S W  
PEAK 
DAYIHR 

S W  
' PEAK 

DAYIHR 

S W  
PE?3 
DAYlHR 

SUM 
PEAX 
DAYIHR 

SUM 
PEAK 
DAY/HR 

SUM 
PEAK 
DAY/HR 

S W  
PEAK 
DAYIHR 

SUM 
PEAK 
DAY/HR 

S W  
PEAK 
DAY/HR 

S W  
PEA# 
KQNIDAY 

5.160 
19.998 
29/14 

4.837 
20.598 
26/14 

5.390 
20.198 

31114 

4.947 
19.198 

30114 

4.592 
17.799 

28/14 

4.225 
16.399 

30114 

3.990 
15.199 
30114 

3.882 
14.799 

31/14 

3.848 
15.199 

30114 

4.179 
16.199 
29/14 

4.376 
17.599 
30114 

4.898 
18.998 

30/14 

54.324 
20.598 

2 /26  

8.354 
28.991 

29/14 

7.807 
29.837 

26/1+ 

8.615 
29.273 

31114 

i . 9 9 3  
27.862 

30114 

7.499 
25.886 

28/14 

6.909 
23.911 

30114 

6.582 
22.218 

30114 

6.420 
21.654 

31/14 

6.351 ' 
22.218 

30114 

6.871 
23.629 

29/14 

7.158 
25.608 

30114 

7.961 
27.580 

30114 

88.587 
29 .837 

2126 

0.000 
0.000 
31/24 

0.000 
0.000 
20124 

0.000 
0.000 
31/24 

0.000 
0.000 
301 1 

0.000 
0.000. 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
31/  1 

0.000 
0.000 
311 I 

0.000 
0.000 
301 1 

0.000 
0 .ooo 
31/24 

0.000 
0.000 
30124 

0.000 
0.000 
31124 

0.000 
0.000 
12131 

0.000 
0.000 
31/24 

0.000 
0.000 
28124 

0.000 
0.000 
31124 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000, 
0.000 
311 1 

0.000 
0 . 0 0 0  
301 1 

0.000 
0.000 
31124 

0.000 
0.000 
30124 

0.000 
0.000 
31124 

0.000 
0.000 
12/31 

-------- Number of hours within each PART LOAD range --------- TOTAL 

329 

296 

322 

312 

329 

312 

325 

326 

316 

329 

320 

330 

3886 

26 

24 

27 

26 

31 

30 

31 

31 

30 

31 

30 

27 

384' 

8.46 

41 

36 

39 

38 

36 

46 

51 

48 

47 

52 

34 

39 101 

507 861 

16 

1 3  

12 '  

1 2  

100 

98 

103 

105 

102 

107 

98 

107 

96 

101 

98 

93 

74 

156 

156 

150 

150 

90 

22 

1293 

1 0  

65 

77 

156 

80 

86 

36 

78 

33 

35 

80 

150 

946 

85 

77 

89 

4 

35 

1 4  

' 42 

0 

42 

40 

28 

4 

520 

30 

21  

31 

74 

40 

0 

0 

0 

0 

0 

40 

71 

3 13 

40 

38 

46 

. 0. 

0 

0 

0 

0 
\ 

0 

0 

0 

0 

124 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 744 

0 672 ' '  

0 744 

0 720 

0 744 

0' 720 

0 744 

0 744 

\- 

0 720 ~ 

0 744 

0 720 

0 144 

0 8760 



DWH 

Jaw 

FEB ' 

FU4R 

APR 

FU4Y 

m 
JUL 

AUG 

SEP 

acT 

NOV 

DEC 

TOTAL 

w 

COOLING 
ENERGY 
(KBTU) 

0.00000 

0.00000 

0.04588 

0.53425 

0.42676 

3.60564 

11.41452 

6.90245 

2.06907 

0.33634 

0.1331'7 

0.00000 ------- -- 
25.468 

TIHE 
OF W 
DY HR 

3 16 

27 18  

2 1  13  

4 16 

9 18 

1 9  15 

19 16 

4 17 

2 16 

DRY- WET- 
BULB BULB 
TWP TWP 

79.F 62.F 

85.9 62.F 

87.F 76.F 

85.F 67.F 

97.F 73.F 

90.F 71.F 

86.F 65.F 

78.F 61.F 

77.F 62.F 

wm 
COOLING 

LOAD 
(XBTU/HR) 

0.000 

0.000 

16.799 

42.204 

28.965 

43.629 

66.965 

57.125 

46.036 

19.307 

20.356 

0.000 -------_-- 

I 

66.965 

_ - - _ _ _ _ -  H E A T I N G - - - - - - - -  

HEATING 
ENERGY 
WTU) 

-06.306 

-39.509 

-29.981 

-13.091 

' -6.220 

-1.158 

-0.051 

-0.139 

-4.028 

-10.528 

-25.296 

-40.022 --_-_---- 
-216.368 

TIME DRY- WET- 
O F W  BULB BULB 
DY H R  T W P  TEHP 

12 6 -5.F -6.F 

8 6 5.F 4.F 

24 6 8.F 7.F 

9 6 26.F 25.F 

7 6 33.F 29.F 

1 6 48.F 17.F 

1 5  7 72.F 70.F 

5 6 55.F 54.F 

23  6 36.F 33.F 

21  6 30.F 29.F 

14 1 0  29.F 28.F 

9 6 14.F 13.F 

wm 
HEATINC 

LOAD 
(KBTU/HR)  

-128.215 

-111.860 

-109.149 

-72.920 

-59.447 

-28.508 

-6.681 

-14.753 

-55.116 

-67.169 

-84.111 

-98.636 ---------- 

-128.215 

ELEC- 
TRICAL 
ENERGY 

(#wH) 

2843. 

2572. 

2884. 

2832. 

2972. 

3328. 

4316. 

3874. 

3020. 

2890. 

2755. 

2834. ___----- 
37120. 

w a r n  
EL= 
LOAD 
( W )  

5.555 

5.555 

5.555 

7 .823 

9.125 

9.125 

9.125 

9.125 

9.125 

7.339 

5.753 

8.47 



KUWH 

JAW 

FEB 

CZWR 

APR 

NAY 

m 

m 

RUG 

, S E P  

OCT 

PlOV 

DEC 

TOTAL 

w 

0 

SENSIBLE 
COOLING 

ENERGY 
(HBTU) 

0.00000 

0 .ooooo 

0.08810 ' 
0.91638 

1.07030, 

7 .I2562 

19.94967 

12.60560 

3.71848 

0.62705 

0.28850 

0 .ooooo --------- 
46.350 

LATEWT 
COoLIffi 

ENERGY 
(mu) 

0.00000 

0.00000 

-0.04222 

-0.38213 

-0.68355 

-3.51998 

-8.53515 

-5.10314 

-1.64941 

- 0.29070 
-0.11533 

0.00000 -_-_-_--- 
-20.882 

#Ax TOTAL 
COOLING 

mERGY 
(KBTU/HR) 

0.000 

0.000 

16.799 

42.204 

' 28.965 

63.629 

66.965 

57.125 

46.036 

19.307 

20.356 

0 . 0 0 0  --------- 

66.965 

SENSIBLE 
HFAT RATIO 

AT #Bx 

,-. 11794 

1.572 

1.564 

1.544 

1.688 

1.439 

1.593 

1.656 

1.679 

-1.488 

TIE3 
OF #Ax 
DY - H R  

3 16 

27 18 

21 13 

4 16 

9 18 

19 15 

19 16 

4 17 

2 16 

SENSIBLE 
HEAT ING 

ENERGY 
(#BTUI 

-46.34553 

-39.50898 

-29.98132 

-13.09060 

-6.22016 

-1.15800 

-0.05131 

-0.13865 

-4.02763 

-10.52815 

-25.29569 

-40.02211 --------- 
-216.368 

LATEFT 
HUTING 

ENERGY 
(#mu) 
0.00000 

0 .00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0 .00000 

0 .00000 

0.00000 

0 .00000 _-------- 
0 . 0 0 0  

W d  TOTAL 
HEATING 

ENERGY 
(#BTU/HR) 

-128.21483 

-111.86038 

-109.149 

-72.920 

-59.447 

-28.508 

-6.681 

. ,  

-14.753 \ 

-55.116 

-67.169 

-84.111 

-98.63554 __------- . 

-128.215 

. .  8.48 



HOUR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

m 
Wx 

- - - - - C O O L I N G - - - - -  - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  

J v L 9  JAN .la JUL 13 

. HOURLY 
COOLIWG 

LOAD 
( KBTU ) 

18.586 
10.921 
7.535 
2.947 
1.161 
1.330 
8.812 
14.393 
25.005 I) 

28.507 0 

34.209 
39.769 O 

45.301 
49.808 
57.876 0 

60.383 
66.965 0 

64.296 O 

57.884 0 

31.683 
11.533 
1.559 O 

0.000 
' 0.000 -------- 
66.965 

SENSIBLE 
HEAT 

RATIO 

1.893 
1.994 
2.129 
2.%98 
2.497 
3.219 
2.257 
2.027 
1.666 
1.60% 
1.569 
1.547 
1.516 
1.537 
l.4%9 
1.505 
1.488 

' 1.488 
1.511 
1.772 
2.629 
10.802 
0.000 
0.000 

DRY- WET- 
BULB BULB 
TEMP TBIP 

78.F 68.F 
76.F 68.8 
75.F 68.F 
73.F 67.F 
72.F 66.F 
71.F 65.F 
75.F 68.F 
77.F 69.F 
82.F 72.F 
85.F 74.F 
88.F 75.F 
91.F 76.F 
92.F 75.F 
91.F 72.F 
94.F 74.F 
95.F 73.F 
97.Q 73.Q 
96.F 73.F 
94.F 73.F 
84.F 70.F 
78.F 70.F 
76.F 71.F 
70.F 67.F 
70.F 67.F 

HOURLY 
HEqTIffi DRY- W"- 

LOAD BULB BULB 
(KBTU) TEElP TWP 

-105.199 
-109.870 
-117.055 
-122.936 
-127.213 
-128.215 
-127.528 
-128.084 
-123.421 
-113.909 
-98.700 
-83.480 
-71.690 
-69.016 
-70.299 
-75.851 
-86.667 
-97.191 
-95.165 
-102.361 
-101.305 
-99.099 
-99.160 
-100.653 -------- 
-128.215 

5.F 4.F 
3.F 2.F 
l.F 0.F 
-2.F -3.F 
-4.F -5.F 
-5.F -6.F 
-6.F -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 
0.F 0.F 
4.F 2.F 
6.F 4.F 
4.F 2.F 
3.F 1.1 
1.F 0.F 
-2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
-l.F -2.F 

HOURLY 
COOLING 

LOAD 
(UBTU) 

13.156 
6.103 
6.02% 
3.880 
1.176 
3.219 
5.452 
12.232 
28.616 
35.691 
38.948 0 

44.518 0 . 50,876 
56.770 
59.700 
55.700 
62.883 

. 59.928 
56.467 O 

50.045 
41.965 O 

34.590 O 

32.306 
30.531 

790.774 
.-------- 

SENSIBLE 
HEqT 
RAT IO 

1.735 
1.805 
1.759 
1.749 
1.780 
1.936 
1.953 
1.756 
1.505 
1.440 
1.423 
1.409 
1.390 
1.391 
1.404 
l.%16 
1.832 
1.446 
1.466 
1.493 
1.568 
1.651 
1.647 
1.616 

SYSTEM-TYPE EVWP-COOL SQFTITON 387.1 

SUPPLY AIR PEAK FWY 1.65 (CFWSQFT) HIN-OA/ PERSON 20.40 (CFH ) 
08, FRaC AT CLG PEAK 1.000 OA FRAC AT HTG P E W  0.274 

COOLING PEBK 31.00 (BTUIHR- SQFl') HEqTIN P E W  -59.36 (BTU/HR- SQW) 

* WTERISKS INDICATE HOURS LOAOS NOT #ET 

DRY- W E T -  
BULB BULB 
TENP T W P  

76.F 66.F 
74.F 66.F 
7%.F 65.F 
73.F 62.F 
72.F ' 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F ' 

82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

8.49  



W 
TOTAL HOURS AT RELBTIVE HUMIDITY LEV= AND TME OF DAY 

HOUR W 2  3 4 5 6 7 , 8  9 10 11 12 lFW2 3 4 5 6 7 8 9 10 11 12 TOTAL _ _ _  -__ -_- _ _ _ \ _ _ _  _ _ _  _ _ _  --- _ _ _  --_ _ _ _  _ _ _  _-_ -__ -__ --_ _-- _-- _-- -_ --- __- --- --- ----- 
80-100 0 1 1 2 2 2 2 0 3 3 2 0 0 0 0 0 1 1 1 1 1 2 0 1  26 

70-80 16 12 1 2  11 9 9 10 1 5  19 23 25 26 28 22 25 29 23 17 16 18 19 20 23 19 446 

60-70 44 32 $30 3 1  29 30 34 28 32 33 34 37 30 38 36 33 45 50 47 44 41 39 35 37 869 

50-60 46 41 36 34  36 35 30 35 40 34 38 39 39 37 37 36 32 28 39 40 41 45 49 50 917 

40-50 44 37 38 36 38 41 43 41 48 47 42 45 46 50 49 50 50 52 41  43 32 52 55 50 1090 

30-40 85 62 51  43 41 37 40 42 48 54 56 52 65 55 55 60 66 74  82 84 94 94 100 93 1533 

0-30 3445 130 146 135 146 148 149 144 142 147 171 168 166 157 163 163 157 148 143 139 135 117 113 103 115 

=== ==I === I== === ==t ==E ==I I== 1-5 === I== 115 =I= --- _-- _-- --- -__ --- --- --- --- --- === ==. ==I ==t ==I E==== 

I 

I 

I : 

. .  

I 



aeon 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

80-85 0 0 0 0 0 0 0 0 1 1  6 1 0 1 2 1 3 1 3 1 5 1 5 1 4 1 0  9 6 5 2 0 132 

75-80 90 65 55 45 39 45 52 64 93 107 122 145 153 153 156 154 152 151 146 137 133 127 125 101 2610 

70-75 275 266 248 258 264 258 251 239 243 256 237 210 200 199 196 196 198 200 209 219 226 233 238 264 5583 

65-70 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0  1 

60-65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0  0 

, 
8 . 5 %  



\ 

W 
MOMH BTU/UNIT: 

JAN 
ENERGY CONSIJHPTION (Uh'fiS/m) 
PEAK D W D  (UNITSIHR OR DAY) 

PEW DAYlHR 

ENERGY CONSWPTION (UEIITSIXO) 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAY/IR 

ENERGY CONSWWION (mfiS/m) 
PEAK D W D  (WfTS/HR OR DAY) 

PEAK DAYlHR 

ENERGY CONSUMPTION (uWfiS/k%3D) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAYlWR 

ENERGY CONSUElRIOM (VNITSIXO) 
PEAK D W D  (UNITSIHR OR DAY) 

I PEAK DAY/HR 

ENERGY CONSUMPTION (UNITSIMO) 
PERK D W D  (UNITSJHR OR DAY) 

PEAK DAYlHR 

ENERGY CONSUMPTION (UNITSIMX)) 
PERK D W D  (UNITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITS/M) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUHPTION (UNITS/M) 
PERK D W D  (UNITS/HR OR DAY) 

PEA# DAY/HR 

FEB 

w 

APR 

HRY 

m 

m 
' 

Aw: 

SEP 

m 
I ENERGY CONSUMPTION (UNITSIW) 

0 .  
PEAK D W D  (UNITSIHR OR DAY) 

Pl%K DAY/HR 

ENERGY CONSUHPTION (UNITSIM) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION ( U N I T S / ~ )  
PEAK D W D  (UNITSIHR OR DAY) 

PER# DAYlHR 

wov 

D E  

TOTAL 
ENERGY CONSUMPTION (UNITSIYR) 
PEAK D W D  (UNITWHR OR DAY) 

ELECTRICITY , 

NETER-1 
3413./#wH 

2842.7 
5.6 

1 /18  

2572.3 
5.6 

1 /19  

2883.7 
5.6 

1 /19  

2832.3 
7.8 

21/19 

2972.1 
9.1 

16/18 - 

3328.2 
9.1 

6/18 

4316.4 
9.1 

2 124 

3873.8 , 

9.1 
l O l 2 l  

3019.8 
9.1 

l O l 2 l  ' 

2889.6 
7.3 

30J19 

2755.1 
5.8 

2/19 

,2833.6 
5.6 

1119 

747.6 
1 .8  

12/  8 

648.5 
1 .6  

d l  9 

534.2 
, 1 . 5  

24/ 8 

284.5 
1.1 

9 /  6 

180.2 
0.9 

7 /  6 

95.0 
0.5 

I /  6 

73.2 
0.3 

10J12 

73.6 
0.3 

10118 

134.8 . 
0 .8 .  

23/ 6 

237.7 
1.0 

2 /  8 

451.9 
1.3 

1 4 / 1 1  

664.5 
. 1.4 
26/10 



8,53 



I 

ELECTRICAL LOADS 126.7 126.7 

. .  

\ 8.54 

1 ’  



ENERGY TYPE: ' ELECTRICITY NATURAL-GAS 
UNITS: HBTU 

AREA LIGHTS 35.7 0.0 

MISC ngUIFm 16.9 0.0 

SPACE HEAT 0.0 324.0 

SPACE COOL 12.0 0.0 

WEblT FANS 62.1 0.0 

M O T  WATER 0.0 88.6 ---------- ---------- 
TOTAL 126.7 4i2.6 

TOTAL SITE ENERGY 539.27 HBTU '249.7 KBTUISQFT-YR GROSS-ARE4 249.7 KBTUISQFT-YR .NW-AREA , 
TOTAL SOURCE WERGY 792.70 HBTU 367.0 KBTUISQFT-YR GROSS-AREA 367.0 #BTU/SQW-YR N!ZT-AREA 

PERCENT OF HOURS ANY SYSTm ZONE OUTSIDE OF THRUl'TLIffi W E  = 3.7 
PERCENT OF HOURS ANY PLAWT LOAD NOT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL a D - U S E  CATEGORIES. 



ELEC-COST ELECTRICITY ' 

GAS-COST NATURBG-GBS 

DMO DESICCM 6 EVAPORATIVE COOLING DOE-2.1E-001 Thu NOV 11 09:03:47 1993EDL RUN 3 
SYSTEN 3: STAND-ALONE EVAP COOLER 100% OWSIDE AIR FOR S W R  

' ENERGY COSTICROSS 
ENERGY COSTIWET 

\ 

. -  

I .  

8 . 5 6  



mERED 
ENERGY 

#ww _____--- 
2843 

2572 

2884 

2832 

2972 

3328 

.4316 

3874 

3020 

2890 

2755 

2834 
--=- -- -- -- ----- 

37120 

B I U I N G  
ENERGY 

XWH _ _ _ _ _ _ _ _  
2843 

2572 

2884 

2832 

2972 

3328 

4316 

3874 

3020 

2890 

2755 

2834 
.=I===== 

37120 

BILLING 
DPiAMD 

#w -~ --____ 
5.6 

5.6 

5.6 

7 . 8  

9 . 1  

9 . 1  

9 . 1  

9 . 1  

9 . 1  

7 . 3  

5 .8  

5.6 

WERCY 
CHARGE 

( $ 1  ___---- 
197 

184 

200 

204 

228 

246 

297 

274 

231 

217 

194 

197 
======= 

2669 

FIXED H I N I M W  
CHARGE CHARGE 

( $ 1  (SI -__-___ --_____ 
22  0 

22  0 

22 0 

22 0 

22 0 

22 0 

22 0 

22  0 

22 0 

' 22 0 

22 0 

22 . 0 -- ---- - ---- -- - 
261 

VIRTUAL TOTAL 
RATE CHARGE 

( $ / U N I T )  ( $ 1  _--____ _--____ 
0.0787 224 

0.0816 210 

0.0783 226 

0 .0821  232 

0.0865 2 57 

0.0828 276 

0.0756 326 

0.0784 304 . 
0.0860 260 

0.0846 

0.0799 220 

0.0788 223 

244 d 
======I ======= 

0.0809 3002 



JAN 

FEB 

Mia 

APR 

K4Y 

I m 

m 

A X  

S E P  

m 0 ,wow 

DEC 

METERED B I L L I E  
WERGY ENERGY 

T H E W  THEW __--____ -----*-- 

748 748 

649 649 

5 34 534 

285 285 

180 180 

95 95 

73 73 

1.5 1.5 324 0 0 0 

1.1 1.1 183 0 0 .  0 

0 . 9  0.9 116 0 . o  0 

' . 0.5 0.5 : 61 0 , o  0 

0.3 0.3 47. 0 0 0 

0.3 0.3 47 0 0 0 

0.8 0.8 87 0 0 0 

1.0 1.0 153 0 0 0 

1 

F I X E D  #INI!+lW 
CHARGE CHARGE 

( $ 1  ( S )  ------- ------- 
11 0 

11 0 

11 0 

11 0 

11 0~ 

11 0 

11 0 

11 0 

11 1 0 

11 - 0 

11 0 

0.6257 . . 334 

0.6807 

0.7025 

0.7559 

0.7896 

0.7889 

0.7226 

0 .68 8'1 

0.6497 

0.6000 ------- ------- 
0.6365 

\ 

194 

127 

72 

58 

58 

97 . 
164 

294 

2626 

8058 



S D L  P R O C E S S O R  I N P U T  D A T A  

Thu N o v  11 09:03:07 1993SDL RUN 4 

O 299 
0 300 0 TI- LINE-2 C O ~ W I O W A L  SYST@l FOR COIPBRISOW 

0 302 LINE-4 O SYSTBI 4: PKG PSZ WATER COOLED UNIT ' 
Q 303 Q LIHE-5 ' WITH WATER SIDE D=o~o#IZER .. 
0 305 (I SYSTEHS-REPOW S (SS-A,SS-J,SS-W,SS-0) .. 

301 LINE-3 NE9 FEATURES IN DOE2.1E RUN 4 O 

0 304 

306 O 

0 307 FAWSOW SCH THRU DEC 31 (W,SAT) (1,24) (1) 
Q 308 0 (SUN,HOL) (1.2) (1) (3.9) (0)  (10.24) (1) .. 
309 0 C-SWPT SCH THRV D E  31 (ALL) (1.24) (76) .. 

0 310 0 H-SIBFT SCH THRU D E  31 (ALL) (1,24) (72) e. 

O 311 Ew\I 2-C D-H-T 72 D-C-T 74 H-T-SCH H-SWPT C-4-SCH C-SETPT .. 
0 313 0 BLDG 2 2-C FdW O-CFT1IP 20 CFWSgW e7 .. 
* 315 0 SYSl SYSTW S-TYPLPSI  OA-CONTROLPIXED 
316 0 SUPPLY-CFH~l.2500 HEBTING-CAPACITY=-120000 
317 * HAX-SUPPLY-T.100 IIW-SUPPLY-T =55 
316 (I SUPPLY-STATICn2.5 SUPPLY-EFF=.B7 

312 

(I 314 

O 319 SIZIWC-RATI(hl.2 COOL-SIZING-RAT=.833 
O 320 HEAT-SIZINC-RAT=.75 
(I 321 F-SCH=FBMSOW ZONE-NAMES (BLDG) 
322 WS-ECOWO = YES COIDWSER-TYPbWATER-COOLED .. 

O 323 
O 32% O WS-ECOW PLMT-ASSICPGlEW 
(I 325 SYSTEE1-wAE1ES 6 (SYSl) 
(I 326 CIRC-PUHP-TYPE 3 VARIABLE-FLOkl 
0 377 Q lWR-SET-POIEBP = 5 5  IIW-m-WTR-T I 55 
Q 328 Q DHW-CBLIHIW a .666 
329 DHW-SCH = Doam .. 
330 

0 331 D1 I D-SCH (1.7) ( 0 )  (6.21) (.1~.2,.3~.4,.55~.6,~6~.45,.4..45~.45,.4~.3,.3) 
Q 332 0 (22.24) (0) .. 
0 333 D2 D D-SCH (1.7) (0 )  (8,221 (.1~~.~,.25,.0,.5,.55,.55,.%5,.45~.45,.45,.4~.35, 
Q 334 0 .25,.2) (23,241) (0 )  .. 
0 335 0 D3 a D-SCH (1.9) (0) (10.19) (.1,.25,.3,.35,.35,.3,.3,.35,.3,.2) 
336 0 (20.24) (0) .. 

0 337 0 DOM I Sc# TXRO DEC 31 (WD) D1 (SAT) D2 (SUN.HOL) 03 .. 
0 338 0 END .. 
0 339 0 COWrnE S Y f l W  .. 
Q 340 0 INPOT PLANT .. 

c, 

8', 59  



0 341 O 

0 342 * 
Q 343 0 

0 344 
0 345 
0 346 

P D L  P R O C E S S O R  I N P U T  

.ThU NW 11 09:03:47 1993PDL RUN 

- D A T A  

4 

\ WS-EON PM-ASSIC- .. 
PW-REPORT S (BEPS) -. 
END .. 
COMPUTE PLANT .. 
INPUT ECONOXICS .. 

I 

8.60 



E D L  P R O C E S S O R  I N P U T  D A T A  

Thu N W  11 09:03:47 199iEDL RUN 4 

Q 347 0 

Q 348 0 

0 349 0 

0 350 
351 O 

0 352 O 

Q 353 0 

0 354 0 

Q 355 Q 

Q 356 O 

Q 357 Q 

Q 358 Q 

0 359 Q 

0 360 
(I 361  

. 0 362 
0 363 O 

Q 364 Q 

365 
366 

0 367 
Q 368 

369 
0 370 

371  
372 O 

0 373 Q 

0 374 0 

Q 375 Q 

376 
0 377 0 

Q 378 Q 

Q 379 0 

Q 380 
381 
382 

* 383 Q 

0 384 0 

0 385 0 

EcONoE1ICS-REPORT S (ES-D,ES-E) .. 
ELEC-COS WILITY-RATE RESOURCE = ELaPPRICITY 

WWH-CHGS = (21.75)  

E- SH = BLOCK-CHARGE 

E-W = BLOCK-CHARGE 

SEASON = SCHEDULE THRU 
THRU 
THRU 

GAS-COST = W'ILITY-PATE 

CAS-CH = BLOCK-CHARGE. 

END .. 
COMPUTE ECONOMICS .. 
INPW SYSTEMS .. 

D W - C H G S  = ( -81) 
BLOCK-CHARGES (E-St4.E-W) .. 
BLOCK-SCH 5 SEASON 
SCH-FLAG = 2 
BLOCK1-TYPE = ENERGY 
BLOCK1-DATA = (1250, .0829) 
BLEW-TYPE 2 ##H/## 
BLOCW-DATA = (125,.0829,0 

1, .0514,0)  .. 
BLOCK-SCH = SEASON 
SCH-FLAG I 1 
BLOCK1-TYPE D ENERGY 
BLOCKI-DATA (1250, ,0778) 
BLOCK?-TYPE ##H/#w 
BLOCW-DATA = (125, . 0778 ,0  

1. .0514.0)  

APR 30 (ALL) (1 .24) (1)  
OCT 31 (ALL) ( 1 . 2 4 ) ( 2 )  
DEC 3 1  (ALL) ( 1 . 2 4 ) ( 1 )  .. 
RESOURCE = NATURAL-GAS 
WONTH-CHCS = (10.73) 
BLOCK-CHBRGES = (CAS-CH) . +  

BLOCK1-TYPE = ENERGY , 

BLOCK1-DATA = (400 , .643  
1,.4943) .. 



SYSl PSZ 1.020 2160.0 48. 

OVTSIDE COOLINC HEATIKG COOLING HEATING 
EIR EIR 

(Crn 1 (W) (F) (cm ) (W) (F) RATIO (KBTU/HR) J (SHR) (#BTU/HR) (BTUIBTU) (BTU/BTU) 

0.24 0.20 

SUPPLY RETURN 
FAN ELK DELTA-T FADJ ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY 

3060. 1 .873 1 . 9  0.  0.000 0.0 0.320 108.735 0.792 -90.000 

SUPPLY W U S T  #INI#V# OUTSIDE COoLIffi MTRACTION HEATING ADDITION 
RATE ZONE , FLOW W 'FAN FLOW AIR FLor CAPACITY SENSIBLE RATE CAPACITY 

w (cm 1 (cm 1 (W) RATIO ( C m  ) (KBTUIHR) (SHR) (#BTU/HR) (KBTUIHR). (#BTU/HR)  MULTIPLIER 

0.00 0.00 62.'79 0.00 -45.86 '1 .0  0. 0.000 1.000 979. 
. .  3060. 

\ 
\ 

I 

/ 

8.62 



msm 0.320 104.160 0.000 104.160 0 0 0 0 0 7 4 4  0 0 0 0 0 7 8 4  
PEAK 0.430 0.140 0.000 0.1QO 
MY/HR 31/24 31/24 31/24 31/24 

rn sm 0.289 94.080 0.000 94.080 0 - 0  0 0 0 6 7 2  0 0 0 0 0 6 7 2  
PEAK 0.430 0.140 0.000 0.140 
DAYlHR 28/24 28/24 28/24 28/24 

mAB sm 0.323 105.313 0.000 105.313 0 0 0 0 0 7 4 1  0 0 0 0 3 7 4 4  
' PEAK 1.611 0.524 0.000 0.524 

DAYIHR 3/17 3117 31/24 3/17 

APR SUFl 
PEAK 
DAYlHR 

#BY sm 
PEAK 
DAYlHR 

msupl 
PEAK 
DAYlHR 

m sm 
PEAK 
DAYIHR 

AUC SUM 
PEAK 
DAYIHR 

SEP SUM 
PEAK 
DAYIHR 

om sm 
PEAK 
DAYlHR 

mv sm 
PEAK 
DAYIHR 

DEC SUM 
PEAK 
DAYlHR 

YB sm 
PEAK 
M N I D A Y  

0.352 
1.611 
29 /21  

0.371 
1.611 
31/13 

0.524 
1.611 
30123 

0,666 
1.611 
31/24 

0.612' 
1.611 
31/13 

0.391 
1.611 
26/19 

0.347 
1.611 
31/20 

0.326 
1.611 

2 /19  

0.320 
0.430 
31/24 

4.840 
1.611 
111 2 

114.636 
0.524 
29/21 

120.822 
0.524 
31/13 

170.429 
0.524 
30123 

216.732 
0.524 
31/24 

199.099 
0.524 
31/13 

127.194 
0.524 
26/19 

113.000 
0.524 
31/20 

106.180 
0.524 

2/19 

104.160 
0.110 
31/24 

1575 .e95 
0.524 
111 2 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 
0.000 
311 i 

0.000 
0.000 
301 1 

114.636 
0.524 
29/21 

120.822 
0.524 
31/13 

170.429 
0.524 
30123 

216.732 
0.524 
31/24 

199.099 
0.524 
31/13 

127.194 
0.524 
26/19 

0.000 113.000 
0.000 0.524 
31/24 31/20 

0.000 106.180 
0.000 0.524 
30124 2/19 

0.000 104.160 I 

0.000 0.140 
31/24 31/24 

0.000 1575.895 
0.000 0.524 
12 /31  111 2 

0 0 0 0 0 6 8 4  0 0 0 0 3 6 7 2 0  

0 0 0 0 0 699 1 1 1 . 0  42 744 

0 0 0 0 0 528 12 3 2 4 171 720 

0 0 0 0 0 369 61 51 29 3 231 744 

0 0 0 0 0 450 44 24 4 0 222 744 

66 720 ii 0 0 0 0 0 6 4 7  7 0 0 

0 0 0 0 0 7 2 1  0 0 0 0 2 3 7 4 4  

0 0 0 0 0 7 0 6  0 0 0 0 1 4 7 2 0  

0 0 0 0 0 7 4 4  0 0 0 0 0 7 4 4  

0 0 0, 0 0 7705 125 79 36 7 BOB 8760 

8,63 



S13ALL BAR/LDUCE C O N V ~ I O N A L  SYSTD4 FOR CWPARISON D O E - 2 . 1 E - 0 0 1  Thu NoV 11 09:03:47 1993SDL RUN 4 
NLW FEATURES I N  DOE2.1E RUN 4 SYSTEM 4: PXG PS2 WATER COOLED UNIT WITH WATER S I D E  ECONWIZER 

WEATHER F I L E -  TRY CHICAGO REFORT- SS-P LOAD, ENERGY AND PART IQAD COOLINC T W E R  FOR WS-ECON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOWER S I Z E  is 0.131 (HBTU/HR) FAN E 0.43 ( W )  F'UMP = 0.18 ( K W )  PUMP = 32.63 (GALIMIN I 

UNIT LOAD ENERGY USE FAN ENERGY w#P ENERGY -------- Number of hours w i t h i n  each PART LOAD range --------- TOTAL 
S W  (MBTU) (rn) (rn) 00 10 20 30 40 50 60 70 80 90 100 RUN 

W W H  PEAK (XBTUIHR) (##I (KW) ( K W I  10 20 30 40 50 60 70 80 90 100 t HOURS ----- ---- ---------- ----------- ----__--_-_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  -__- -_-- _-__ _ _ _ _  ---_ -__-  ---- ---- ---- ---- 
JAN SUM 0.320 266.200 134.188 132.012 744 0 0 0 0 0 0 0 0 0 0 744 

PEAK 0.437 0.699 0.322 0.177 
DAYlHR 26/24 30116 30116 31/24 

FEB Sv# 0.289 237.945 118.709 119.237 672 0 0 0 0 0 0 0 0 0 0 672 
PEAK 0.437 0.478 0.301 0.177 
DAY/HR 28/14 28/ 13 28/13 28/24 

KAR 

APR 

MAY 

m 

m 

BUG 

S E P  

OCT 

NDV 

DEC 

YR 

SUM ,. 
PEAK 
DAYlHR 

SUM 

DAYIHR 

SUM 
PEAK 
DAYlHR 

SUM 
PEAK 
DAYIHR 

SUW 
PEAK 
DAY/HR 

SUM 
PEAK 
DAY/HR 

SUM 
PEAK 
DAYfHR 

SUN 
PEAK 
DAY/HR 

SUN 
PEAK 
DAY/HR 

SUM 
PEAK 
DAYIHR 

SUM 
PEAK 
HON/DAY 

I 

0.390 
12.142 
9/14 

1.712 
3.010 
30/21 

3.770 
2.696 
31/22 

13.370 
60.142 
30/17 

34.662 

31/ 1 

24.834 

31/ 1 

5.836 
9.048 
29/ 2 

1.207 
40.450 
31/15 

0.780 
5.029 
24/ 2 

0.320 
0.433 

-0.035 

-0.701 

15/14 

87.495 
5.029 . 
11/24 

296.007 163.996 132.012 720 13 
0.612 0.434 , 0.177 
9/15 9/15 31/20 

344.443 217.438 127.003 615 41 
0.612 0.434 0.177 
30/20 30/20 30/ 1 

400.941 272.418 128.522 596 53 
0.612 I 0.434 0.177 
31/23 31/23 311 1 

426.133 306.926 119.205 368 72 
0.612 0.434 ' 0.177 
301 1 301 1 301 1 

432.348 322.987 109.357 170 30 
0 .-612 0.434 0.177 
31/ 1 311 1 311 1 

434.350 322.949 111.398 226 53 
0.612 0.434 0.177 
311 1 311 1 311 1 

402.971 279.971 122.999 525 66 
0.612 0.434 0.177 
28/ 1 28/ 1 301 1 

372.422 241.035 131.386 665 43 
0.612 0.434 0.177 
31/24 31/24 31/24 

299.540 173.787 127.753 688 14 
0.612 0.434 0.177 
24/ 3 24/ 3 30/24 

267.713 135.702 132.012 744 0 
0.422 0.244 0.177 
15/12 15/12 31/24 

4181.049 2687.974 1493.013 6733 385 
0.612 0.434 0.177 
11/24 11/ 24 '~ 12/31 

3 3 1 0 1 0 0 1 2 744 

12 9 1 0 0 0 2 20 20 720 

11 6 0 ' 1 0 1 6 37 33 744 

15 '0 0 0 0 0 9 126 130 720 

'7 4 0 0 0 0 15 245 273 744 

11 2 1 1 , 0 1 10 203 236 744' 

10 3 2 0 1 1 . 4 46- 62 720 

3 3 1 0 0' 1 0 14 1 4  744 

3 . 1  0 0 0 0 0 5 9 7 2 0  

0 0 0 0 0 0 0 0 0 744 

75 31 6 2 2 -' 4 46 697 779 8760 



m m  0.000 0.000 
PEAK 0.000 0.000 
DAYIHR 31/24 31/24 

FEE SUM 0.000 0.000 
PEAR 0.000 0.000 
M Y l H R  28/24 28/24 

0 0 0 0 0 0 0 0 ' 0  0 0 0 

0 -  0 0 . o  0 0 0 0 0 '  0 0 ' , O  

Ey(R SUEl 0.100 0 . 0 0 0  2 1 0 0 0 1 1 0 1 0 3 9  
PEA# 22.266 0.000 
DAYIHR 3/17 31/24 

APR SUM 1 .333  0 .PO0 20 16 12 9 3 13 13 4 ,  3 1 36 130 
PEAK 24.376 0 .000  
DAYIHR 26/15 301 1 

M Y  sw 1.534 0.000 
PEAK 24.512 0.000 
DAYlHR 23/15 311 1 

m sw 4 .829  0 .000  
PEAK 29.525 0 . 0 0 0  
DAYIHR 26/20 301 1 

m sm 4.173 0 . 0 0 0  
PEAK 23.922 0.000 
DAYlHR 12/12 31/ 1 

AUG S W  
PEA# 
DAY/HR 

SEP so# 
PEAK 
DAYlHR 

om sm 
PEA# 
DAYIHR 

WV SUM 
, PEA# 

DAYlHR 

4.534 
25.767 

31/13 

2.764 
24.713 

6 /10  

1.344 
23.806 

4/17 

0 .461 '  
23.395 

1/17 

0 . 0 0 0  
0 .000  
31/ 1 

0.000 
0 .000  
301 1 

0 .000  
0 .000  
31/24 

0.000 
0.000 
30124 

DEC SUM 0 . 0 0 0  0 . 0 0 0  
PEA# 0.000 0.000 
DAY/HR 31/24 31/24 

YR SUM 21.073 0.000 
PEA# 29.525 0.000 
EX)N/DAY 6 /26  12/31 

26 37 17 16 15  ~ 1 6  7 5 4 2 42 187 

29 21 22 20  24 25 .19 20 -13 17 171 381 

6 10 11 6 I! 11 15 9 13 13 231 338 

9 12 9 15 15 13  15 17 22 16 222 365 

22 22 18 15 20 23 17 12 8 15 ,66 238 

13 9 17 18 10 8 10 9 4 3 23 124 

3 2 3 3 5 0 2 0 3 0 1 4 3 5  

0 0 0 0 0 0 0 0 O \ O  0 0 

130 130 109 102 105 110 99 76 7 1 '  , 67 808 1807 

8 .65  

. 



JAW sufl 
PEAK 
DAY/HR 

m SUE? 
PEAK 
DAY/HR 

mR rn 
PEAU 
DAYlHR 

5.160 
19.998 
29/14 

4.837 
20.598 
26/14 

5.390 
20.198 
31/14 

8.354 
28.991 
29/14 

7.807 
29.837 
26/14 

8.675 
29.273 
31/14 

0.000 
0.000 
31/24 

0.000 
0.000 
28/24 

0.000 
0.000 
31/24 

0.000 
0.000 
31/24 

0.000 
0.000 
28/24 

0.000 
0.000 
31/24 

329 26 41 16 107 70 85 30 40 0 0 744 

296 24 36 13 96 65 77 27 38 0 0 672 

322 27 39 12 101 77 89 31 46 0 0 744 

APR SOH ’ 4.947 7.993 0.000 0.000 312 26 38 12 98 156 4 74 0 0 0 720 
PEAU 19.198 27.862 0.000 0.000 
DAYlHR 30110 30114 301 1 301 1 

M Y  sm 4.592 7.499 0.000 0.000 329 31 36 100 93 80 35 40 0 0 0 74b 
PEAK 17.799 25.886 0.000 0.000 
DAYlHR 28/14 28/14 311 1 311 1 

m SUE? 
PEAK 
DAYlHR 

JUL SUN 
PEA# 
DAYIHR 

AUG SUM 
PEAK 
DAYIHR 

S E P  SUM 
PEAU 
DAYlHR 

m sm 
PEAK 
DAYlHR 

€?ow sm 
PEAK 
DAYlHR 

DEC SUW 
PEAK 
DAYIHR 

YR sm 
PEAK 
!33N/DAY 

4.225 
16.399 
30114 

3.990 
15.199 
. 30114 

3.882 
14.799 
31/14 

3.848 
15.199 
30114 

4.179 
16.199 
29/14 

4.376 
17.599 
30114 

4.898 
18.998 
3011% 

54.324 
20.598 
2/26 

6.909 
23.911 
30114 

6.582 
22.218 
30114 

. 6.420 
21.654 
31/14 

6.351 
22.218 ’ 

30114 

6.877 
23.629 
29/14 

7.158 
25.604 
30114 

7.961 
27.580 
30114 

88.587 
29.837 
2/26 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0;ooo 
0.000 
311 1 

0.000 
0 .ooo 
301 1 

0.000 
0.000 
31/24 

0.000 
0 .ooo 
3012% 

0.000 
0.000 
31/24 

0.000 
0.000 
12/31 

0.000 312 30 46 98 74 86 74 0 0 0 0 720 
0.000 
301 1 

0.000 325 31 51 103 156 36 42 0 0 0 0 144  
0.000 
311 1 

0.000 326 31 48 ’105 156 78 0 0 0 0 0 744 
0.000 
311 1 

0.000 316 -30 47 102 150 33 42 0 0 0 0 7 2 0 u  
0.000 
301 1 

0,000 329 31 52 107 150  35 40 0 0 0 0 744 
0.000 
31/24 

0.000 
0.000 
30124 

0.000 
0.000 
31/24 

0.000 
0.000 
12/31 

320 30 34 98 90 80 28 .40 0 0 0 720 

330 27 39 101 22 150 4 71 0 0 0 744 

3846 . 344 507 867 1293 946 520 313 124 0 0 8760 

, 



- 
- -.- E L E C  - - - - - - - -  - - - H E A T I N G - - -  -,- - - - 

m 

FEB 

K4R 

APR 

HAY 

JlTEs 

m 
BUG 

S E P  

om 
KOV 

DEC 

mAL 

0 ."x 

COOLING 
ENERGY 
(NETU) 

0.00000 

0.00000 

0.00639 

0.58648 

2.28592 

8.11245 

24.90770 

17.07386 

3.56490 

0.43696 

0.13079 

0.00000 
.--I----- 

57.105 

T I H E  
OF #Ax 
DY HR 

3 15 

28 15 

21 13 

20 18 

13 17 

26' 17 

11 17 

30 19 

2 13 

DRY- WET- 
BULB BULB 
T B l P  TEWP 

76.F 65.F 

78.F 68.F 

87.F 76.F 

91.F 78.F 

97.F 78.F 

94.F 76.F 

86.F 72.F 

73.F 67.F 

74.F 61.F 

0.000 

0.000 

3.853 

44.883 

93.760 

112.399 

110.030 

93.576 

77.527 

39.738 

22.670 

, , 0.000 ---------- 

112 -399 

HEATING 
ENERGY 
(mm) 

. -  
-45.309 

-39.493 

-30.343 

-13.491 

-6.579 

-1.245 

-0.030 

-0.144 

-4.315 

-10.944 

-25.690 

-40.307 --------- 
-217 .890 

# 

T W E  
OF #Ax 
DY HR 

12 18 

8 3  

24 5 .  

9 6 .  

7 6  

1 6  

6 6  

5 6  

23 6 

21 6 

14 11 

22 5 

#Ax- 
DRY- WET- HEATING 
BULB BULB LOAD 
T W P  T W P  ( K B T U / H R )  

-2.F -3.F -92.450 

9.F 8.F -91.980 

9.F 8.F -91,648 

26.F 25.F -72.588 

33.F 29.F -59.385 

48.F 47.F -29.239 

61.F 55.F -6.280 

55.F 54.F -16.026 

36.F 33.F -55.146 

30.F 29.F -66.940 

29.F 27.F -81.603 

12.F 12.F -91.038 ---------- 

-92.450 

ELEC-: 
TRICAL 
EN'ERGY 
(rn) 

2661. 

2407. 

2688. 

2627. 

2787. 

3127. 

4365. 

3809. 

2798. 

2670. 

2567. 

2652. __---__- 
35157. 

5.293 

5.293 

5.293 

7.4125 

9.728 

12.925 

12.357 

11.558 

9.945 

7.836 

5.293 

5.293 _-__--- - 

12.925 

, 



wm 

1 
2 
3 
4 
5 
'6 
7 
8 
9 

. '  10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

m 
w 

- - - - -  C O O L I N G - - - - -  

HOURLY 
COOLING 

LOAD 
WBTU) 

' 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
13.632 
58.000 
73.067 
86.662 
88.746 
98.444 
111.039 
111.027 
112.399 
104.465 
97.823 
73.346 
44.626 
38.037 
18.430 
12.885 -------- 
112.399 

SENSIBLE 
HEAT 

RATIO 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.601 
0.612 
0.641 
0.617 
0.630 
0.639 
0.612 
0.595 
0.605 
0.617 
0.577 
0.553 
0.588 
0.578 
0.543 
0.594 

JUN 20 

SYSTEM-TYPE 
COOLING PEAK 

DRY- 
BULB 
TEMP 

68.P 
68.F 
66.F 
66.P 
65.P 
45.8 
67.F 
73.F 
76.F 
80.F 
83.F 
84.F 
85.F 
88.F 
90.F 
90.F 
91.F 
9O.F 
89.F 
79.F 
70.F 
69.F 
70.F 
71.F 

m- 
BULB 
T W P  

6Q.P 
64.F 
62.F 
62.8 
62 .F 
62.P 
64.F 
65.F 
67.F 
71 .F 
72.F 
74.F 
74.F 
75.F 
77 .F 
78.F 
78.F 
77.F 
78.F 
74.F 
67.F 
66.F 
65.F 
64.F 

H E A T I N G - - -  - - -  
JAN 12 

HOURLY 
HEATING DRY- WET- ,' 

LOAD BULB BULB 
(KBTU) TEMP TEMP , 

-92.321 
-91.678 
-92.169 
-92.120 
-91.835 
-91.519 
-90.621 
-91.059 
-89.166 
-88. I07 
-86.549 
-85.944 
-86.327 
-85.853 
-85.468 
-89.107 
-91.800 
-92.450 
-90.242 
-91..445 
-90.104 
-89.718 
-89.955 
-90.298 _ _ _ _ _ _ _ _  
-92.450 

5.P 4.F 
3.F 2.F 
l.F 0.F 
-2.F -3.F 
-4.P -5.F 
-5.F -6.F 
-6.F -7.F 
-7.F -7.F 
-8.F -8.F 
-7.F -7.F 
-4.F -5.F 
0.F 0.F 
4.F 2.F 
6.F 4.F 
4.F 2.F 
3.F l.F 
l.F 0.F 
-2.F -3.F 
-4.F -5.F 
-4.F -5.F 
-3.F -4.F 
-3.F -4.F 
-2.F -3.F 
-l.F -2.F 

D A Y  C O O L I N G  P E A K  

JUL 14 I 

HOURLY 
COOLING SENSIBLE DRY- WET- 

LOAD HEAT BULB BULB 
( UBTU ) RATIO T W P  TEBP 

57.778 
46.946 
41.182 
36.757 
31.531 
45.209 
50.389 
58.645 
71.819 
76.722 
91.147 
101.045 
97.068 
84.631 
66.646 
75.863 
75.282 
88.265 
85.882 
82.119 
81.383 
78.451 
66.057 
52.171 

1642.990 
---_-____ 

0.629 

0.602 
0.567 
0.575 
0.554 
0.581 
0.616 
0.622 
0.656 
0.642 
0.669 
0.694 
0.676 
0.625 
0.595 
0.577 
0.634 
0.616 
0.599 
0.591 
0.568 
0.594 
0.561 

0.598 
83.F 72.F 
81.F 72.F 
80.F 71.F 
78.F 71.F 
77.F 70.F 
78.F 71.F 
79.F 71.F 
82.F 72.F 
86.F 74.F 
80.F 74.F 
91.F 76.F 
94.F 76.F 
96.F 77.F 
87.F 74.F 
76.F 71.F 
78.F 72.F 
78.F 12.F 
89.F 15.F 
87.F 75.F 
84.F 74.F 
84.F 74.F 
82.F 74.F 
80.F 72.F 
78.F 72.F 

PS z S Q F T / M N  230.6 
52.04 (BTU/HR- SQFT) HEATINC PEAK -42.80 (BTU/HR- SQFT) 

SUPPLY A I R  PEAK FL&l 1.42 (CFE1/SQFT) I I N - O A /  PERSON 20.40 (CFpq ) 
OA FRAC BT CLG PEBK 0.320 OA FRAC AT HTG PEA# 0.320 

* ASTERISKS INDICATE HOURS LOADS NOT MET 

8.68 



-- ~ ---- 

HOUR l W 2  3 4 5 6 7 8 9 1 0 1 1 1 2  1 W 2  3 4 5 6 7 8 9 1 0 1 1 1 2  --- --- --_ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _-_ _ _ _  _ _ _  -_- --_ _-- __ -  _-- --- __-  -_- --- --- 
80-100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

70-80 3 2 Q 3 Q 1 1  4 1 0  2 1 2  0 0 0 0 2 1 1  4 ' 5 1 0  8 2 

60-70 39 30 35 32 33 39 42 33 34 22 1 8  1 3  8 1 3 8 9 11 1 5  22 26 31 33 29 

50-60 57 45 34 37 3 8 '  41 43 47 61 68 65 76 40 41 Q2 58 85  69 7 1  84. 87 85 76  73 

40-50 49 36 3 1  30 31 30 34 41 47 59 68 76 102 106 101 95 78 93 75  58 62 54 52 41  

30-40 51 47 45 46 39 36 52 49 47 49 49 56  75 56 6 1  57 74 79 77 83 92 9 8 ' ,  96 85 

TOTAL ----- 
0 

70  

566 

,1423  

14149 

14199 

0-30 166 171  154 155 158 146 128 132 148 165 164 142 140 161 158 147 117 112 126 114 93 87 100 135 3319 

0 D I  =1= t * S  101 P=S I50 t 1 S  ==1 -1s 151 ==1 510 It0 ==I =01 ==I 105 05- 1=0 551 =*0 -15 =1= D t l  5==== 

l 

. I  

8.69 ' 



JAW 

FEB 

H A R  

APR 

HAY 

m 

JUL 

AUG 

SEP 

acT 

ROW 

DEC 

0: 

0. 

1. 

11. 

26. 

92. 

242. 

174. 

39. 

7. 

4. 

0. ------- 
ANNUAL 595. 

TiYl'AL LOAD mERCY I N  AUXILIBRY' SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT 
ON UNIT TO UNIT mERCY LOAD ENERGY GENERATED USE 

(#BTU) 

0.000 

0.000 

0.006 

0.586 

2.286 

8.112 

24.908 

17.073 

3.565 

0.437 

0.131 

0.000 ---------- 

0.000 

0.000 

0.002 

0.144 

0.528 

1.906 

5.874 

4.008 

0.837 

0.106 

0.033 

0.000 -______- -_  - 

0.126 

0.114 

0.113 

0.058 - 

0.030 

0,001 

0.000 

0.000 

0.016 

0.052 

0.104 

0.127 
.--------- - 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 --------- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 -__-__-_-_ 
57.105 13.438 0.741 0.000 0.000 

CSPF (WITH PARBSITICS) = 1.92 (BTUIBTUI 

CSPF (WITHOUT PARASITICS) = 4.25 (BTUIBTU) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 -__-_____-  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 .000 

0.000 

0.000 

0.000 

0 .000 

0 . 0 0 0  --------_- 
0.000 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000,  

0.000 

0.000 

0.000 -_-------- 
0 . 0 0 0  

0.000 

0 .ooo 

0.089 

0.908 

1.409 

2.733 

3.938 

3.618 ' 

1.732 

0.911 

0.275 

0.000 -___-___- -  
15.613 

8.70 



W 

0 

JAN 503. -45.309 63.041 0.192 0.000 0.000 0.000 0.000 0.000 4.487 

FEB 439. -39.493 55.190 0.187 0.000 0.000 0 * 000 0.000 0 .ooo 4.072 
\ 

NAR 337. -30.343 43.695 0.325 0.000 0.000 0.000 0.000 0.000 4.487 

APR 

JUN 

3uL 

BUG 

SEP 

om 
N J W  

DEC 

150. 

73.  

14. 

0. 

2. 

' 48. 

122. 

285. 

448. ------- 

,-13.491 

1 -6.579 

-1.245 

-0.030 

-0.144 

-4.315 

-10.944 

-25.690 

-40.307 . _-_-__--__ 

20.031 

10.175 

2.037 

0.066 

0.272 

6.771 

16.527 

37.196 

56.987 ---------- 

0.456 

0.537 

0.565 

0.595 

0.594 

0.538 

- 0.498 

0.348 

0.237 

I 

-----_--_- 

I 0.000 

0.000 

.o.ooo 

0.000 

0.000 

0 .000  

0 .000  

0 .000  

0 .000  ---------- 

0.000 

0.000 

0:ooo 

0.000 

0.000 

0 .000  

0 .000  

0 .000  

0.000 __-__--_-- 

0.000 

0.000 

0 .000  

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
- - - - -+- - - -  - 

0 . 0 0 0  

0.000 

0 .000  

0.000 

0.000 

0 .000'  

0 .000  

0 . 0 0 0  

0 . 0 0 0  --_---_- - 

, J o . o o o \  3.516 

0.000 3.078 

0.000 1.691 

0.000 0.594 

0.000 0.914 

0.000 2.646 

0.000 3.576 

0.000 4.059 

0.000 4.487 - - - -____- ---------- 
ANNUAL 2421. -217.890 311.987 5.071 0.000 0.000 0.000 0.000 0.000 37.609 

8SPF (WITH PARASXTICSI = 0.72 (BTUIBTU) 

HSPF (WITHOUT PBRASITICS) = 0.70 (BTUIBTU) 



80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

75-80 84 54 4 3  37 34 41 45 60 89 105 124 151 160 164 166 167 165 163 156 140 136 129 122 98 2633 

70-75 270 263 246 251 253 244 242 228 236 263 230 207 201 197 196 195 196 198 205 220 225 232 240 261 5479 

65-70 B l O l l 1 0 1 1 1 3 1 1 1 0  7 1 2  6 4 2 3 3 3 4 3 3 4 3 3 2 4 150 

60-65 3 . a  3 a o 4 Q 5 5 4 a 3 2 1 o o o 1 i 1 i 1 i 2 58 

BELOY 60 0 0 0 1 ' 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0  6 



\ 

. .  

U 

0. 

WOWTH BTU/UNIT: 

JAN 
------- 

ENERGY CONSUMPTION (UNITS/KOX)) 
PEAK D W D  (UNITSIHR OR DAY) 

PER# DAY/HR 

ENERGY CONSUMPTION (WITSIKO) 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAYlHR 

ENERGY CONSUE1PTION (UNITS/N) 
PEAK D W D  (WITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION KlNITS/KOO) 
PEAK D W D  (WITS/HR OR DAY) 

P E W  DAY/HR 

ENERGY CONSUMPTION WNITS/KOD) 
PEAK D W D  (UNITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITSKO) 
PEAK D W D  (UNITSIHR OR DAY) 

PEA# DAYlHR 

ENERGY CONSUMPTION (UNITSIHO) 
PEAK D W D  (UNITSIHR OR DAY) 

PEA# DAYlHR 

ENERGY CONSUMPTION (UNITSIN) 
PEAK D W D  (UNITSIHR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/N) 
PEAK D W D  (UNITSIHR OR DAY) 

PEA# DAYlHR 

ENERGY CONSUMPTION (UNITS/MO) 
PEAK D W D  (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITS/NO) 
PEAK D W D  (UNITSIHR OR DAY) 

PER# DAYlHR 

ENERGY CONSUFIPTION (UNITSIN) 
PEAK D W D  (UNITSIHR OR DAY) 

PEAK DAYlHR 

FEB 

EiAR 

APR 

HAY 

Juw 

m 

BUG 

SEP 

m 

Nov 

DEC 

__-__--  
TOT& 

ENERGY CONSUMPTION ~ I T S / Y R )  
PEAK D W D  (UNITS/HR OR DAY) 

ELECTRICITY 
WEFER-1 

3413. IUWH ---------------- 
3030.9 

5.9 
30/19 

2738.9 
5.9 

27/21 

3089.8 
6.0 

2/19 

3086.0 
8.0 

28/20 

3308.8 
10.7 
21/13 

3723.2 
14.0 
20118 

' 5013.9 
13.4 
13/19 

4442.3 
12.5 
15/18 

3327.8 
10.8 
11/17 

3155.1 
8.5 

30/19 

2973.1 
6.4 

2/19 

3023.5 
5.8 

13/19 

40913.4 
14.0 

715.9 
1.5 

8/14 

631.8 
. 1.5 
11/12 

527.0 
1.5 

24/13 ' 

2s4.8 
1.0 
9/ 6 

182.1 
0.9 
7/ 6 

95.1 
0.5 

11 6 

72.4 
0.2 

. 1/13 

72.9 
0.3 
51 6 

136.6 
0.8 

23/ 6 

239.0 
1.0 

2/ 8 

447.0 
1.2 

14/11 

651.9 

25/11 
1.3 - 

---___--___--__- 
4056.4 

1.5 

I '  

\ 

\ 

8.73 

. .  



S W  BAR/LOOGE CONVmIONAL SYSTW FOR COXPARISON DOE-2.lE-001 ThU NoV 11 09:03:47 1993PDL RUN 4 
NEW FEATURES IN DOE2.1E RUN 4 SY5l’Bl 4: PKG PSZ WATER COOLED UNIT WITH WATER SIDE ECONWIZER 

WEATHER FILE- TRY CHICAGO BEPORT- PS-D PLANT LOADS SATISFIED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UAD SATISFIED 40913.4 100.0 
TOTAL LOAD ON PLANT 40912.7 



S W R Y  OF LOADS M E T  

HOURS PERU TOTAL 

(MBTU) (MBTU) 

LOAD mu 
TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED 

ELECTRICAL LOADS 139.6 0.000 0 .000  139.6 0 

8.75 



ENERGY TYPE: ELECTRICITY 
UNITS: HE4TU 

CATEGORY OF USE --------------- 
AREA LIGHTS! 35.7 

HISC EQUIM 16.9 

SPACE HEAT 0.0 

SPACE COOL 13.4 

H U T  REJECT 14.3 

PUMPS h HISC 6 ; l  

VFWT FANS 53.2 

DOKHOT W ~ T E R  0.0 ---------- 
TOTAL 139.6 

NATURAL-GAS 

0.0 

0.0  

317.1 

0.0 

0.0 

0.0 

0.0  

88.6 ---------- 
405.6 

TOTAL SITE ENERGY 545.28 WBTU 252.4 KBTU/SQFT-YR GROSS-ARE4 252.4 #BTU/SQW-YR NET-AREA 
TOTAL SOURCE ENERGY 824.61 HBTU 381.8 KBTUISBFT-YR GROSS-AREA 381.8 #BTU/SQFT-YR NET-AREA 

PERCENT OF HOURS IWY SYSTEM ZONE OUTSIDE OF THROTTLING RWE = 2.6 
PERCENT OF HOURS ANY PLANT LOAD NOT SATISFIED = 0 .0  

NOTE: ENERGY IS APPORTIONED HOURLY TQ ALL END-USE CATEGORIES. 



3286. 0.0803 YES 

4056. THEW 2592. 0.6391 YES 

ELECTRICITY 1 2 3 4 5  40913. ##H . EL=-COST 

GPas-cow NATURBL-CBS 1 2 3 4 5  \ 

========== 

5878. 

2.72 
2.72 

ENER~V COST~CROSS BLDC AREA: 
ENERGY COSTlNET BLDC AREA: 

. .  

8.77 

, , 



BILtLIW 
ENERGY 

m -__----_ 
3031 

2739 

3090 

3086 

3309 

METERED BILLIW 
D W D  D W  

#w #w -------- __-____- 
5.9 5.9 

5.9 5.9 

6.0 6.0 

8.0 8.0 

10.7 10.7 

235 

. 220 

238 

246 

282 

JUN 3723 3723 14.0 14.0 286 11 0 0 0 22 0 0.0857 319 

JVL 5014 5014 13.4 13.4 350 11 0 0 0 22 0 0.0763 382 

BUG 4442 4442 12.5 12.5 317 1 0  0 0 0 22 0 0.0785 349 . 
SEP 3328 3328 10.8 10.8 253 9 0 0 0 22 0 0.0851 283 

oep 3155 3155 8.5 8.5 235 7 0 0 0 22 0 0.0835 

NOV 2973 2973 6.4 6.4 207 5 0 0 0 22 0 0.0787 234 

8.78 



SHALL BBRILOUGE CONVWTIONAL SYSTW FOR CO;rlPARISON DOE-2.1E-001 Thu NOV 11 09:03:47 1993EDL RUN 0 
N U 3  FEATURES I N  DOE2.1E RUN 4 SYSTEW 4: Pffi PSZ WATER COOLED UNIT WITH WATER SIDE ECONOXIZER 
BEPORT- ES-E , S W Y  OF UTILITY-RATE: GBS-COST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[ITILITY-RATE: W-COST 100000. BTUITHEW RESOURCE: NATURAL-GAS DWWD-WINDi)#: HOUR 

KEl'ERS: 1 2 3 4 5  BILLING-MY: 31  RATE-LMITATION: 0.0000 

HIM-ENERGY: ' 0.0 
M-ENERGY: 0.0 
RIM-DWAND: 0.0 
RW-DBWD: 0.0 

QUALIFY-RATE: ALL-kDWl'HS 
USE-#IN-QUAL: NO ' 

GAS-CH . 

MTERED BIUIK HETERED BILLIE  WPRGY DWAWD ENERGY FIXED IINIW 
ENERGY ENERGY D W D  DWAHD CHARGE CHARCE CST BRf T W  S U K H R G  CHARGE 

MPQH THEW THEM THEWS T H E M  ($1 ( S )  ( $ 1  -------- 
716 

632 

527 

285 

182 

95 

1 2  

73 

137 

239 

447 

652 
so====== 

4056 

_ _ _ _ _ _ _ _  --___--_ 
. 1 .5  1.5 

1 .5  1.5 

1.5 1.5 

1.0 1 . 0  

. 0.9 , 0.9 

0.5 0.5 

0 , 2  0.2 

0.3 ti. 3 

0.8 0.8 

' 1.0 '1 .0  

1.2 1.2 

1.3 1.3 
===a==== 

1.5 ' ' 

CHARGE 
( $ 1  ------- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.6054 383 

0.6275 331 

0.6807 194 

0.7019 128 

0 .I558 72 

0.7911 ' 57 

0.7903 58 .( 

0.7215 99 - 
0.6879 ' 164 

0.6514 291 

0.6020 392 

, 

_-___-_ ---_--_ _____-_ ---_--- 
0.6391 2592 

8.79 



S D L  P R O C E S S O R  I N P U T  D A T A  

T'hu Mov 11 09:03:47 1993SDL RUN 5 

386 
387 TITLE LINE-2 O CON"!3WIOwBL VS PWT COHPARISOW ' 
389 O LINE-4 0 SYSTm 5: PKC P W T  GAS HEAT PUMP WIT" 
390 LINE-5 EYAPORATIVE PRECOOLED CONDENSER -. 

0 388 LINE-3 NE# FEATURES IN DOE2.1E RUN 5 

O 391 
O 392 SYSTDS-REPORT S (SS-A,SS-J,SS-N,SS-O) .. 
0 393 0 

O 394 O FawsOW SCH THRU DEC 31 (WW.SAT) (1.24) (1) 
0 395 0 (SW,HOL) (1.2) (1) (3.9) (0)  (10,24) (1) .. 
396 (I C - S W W  SCH THRU D E  31 (ALL) (1.24) (76) .. 

* 397 H-SCTW SCH THRU DEC 31 (ALL) (1.24) (72) a .  

' 398 ' Ew\I 2-C D-H-4 72 D-C-T 74 H-T-SCH H-SETE'T C-T-SCH C-SETPT .. 
0 399 Q 

Q 400 Q BLDG 2 2-c Ew\I O-Crn/P 20 crn/sQw .7 .. 
Q 401 0 

0 402 0 SYSl SYSTW S-TYP&Pvw OA-CONTROL=FIXED 
0 403 * SUPPLY-CF%2500 HEATINC-CAPACITY~-120000 
* 404 0 M-SUPPLY-T=lOO UII-SUPPLY-T =55 

405 SUPPLY-STATIC=2.5 SUPPLY-EFP=.47 
406 F-SCHIFANSON ZONE-NMS (BLDG) 

(I 407 HEAT-SOURCE f GAS-HEAT-PUMP 
0 408 0 ZONE-HEAT-SOURCE = GAS-HEAT-PWP 
Q 809 0 CONDENSER-TYPE s EVAP-PRECOOLED 

0 811 EVAP-PCC-EFF = .6 
0 412 0 EYAP-pcc-ELEC f .01 .. 
0 413 Q 

Q 414 WS-EON P ~ - A S S I G ~ W  
Q 415 Q SYSTW-NAEIES = (SYS1) 
416 O DHW-GAL/MIW = .666 

Q 417 0 DHW-SCH = m .. 
418 O 

410 WAP-PCC-SCH = SUIWB-ONLY 

0 426 0 

0 427 SUkHZR-ONLY I SCHEDULE THRU JuEd 1 (ALL) (1.24) (0) 
0 428 * THRU O'CT 1 (ALL) (1,261 (1) 
(I 429 THRU DEC 31 (ALL) (1,241 (0) .. 
430 END .. 
432 INPUT PL&@ .. 0 431 COMPUTE SYSTWS .. 

\ 

cj 

, 
8,80 



0 433 
0 434 * 
0 435 I) 

436 (I 

* 437 
0 438 

i I 

P D L  P R O C E S S O R  I N P U T  

ThU NOV 11 09:03:47 1993PDL RUN 

I 

WS-ECON PLAWP-ASSIGN?+IEM' .. 
PM-REPORT S (BEPS) .. 
END .. 
COMPUTE PLANT ,. 
INPUT ECORO3ICS .. 

D A T A  

5 

, 



E D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 11 09:03:47 1993EDL RUN 5 

Q 439 
Q 440 * ECOp#)IICS-REpORT S (ES-D,ES-E) .. 

441 
Q 442 EL=-COST WILITY-RATE RESOURCE = ELETRICITY 
Q 443 KOttl'H-CHGS = (21.75) 
Q 444 D m - C H G S  = (.El) 
Q 445 Q BLOCK-CHARGES E (E-S#,E-WN) . e  

Q 447 Q E-= = BLOCK-CHARGE BWK-SCH = SEASON 
Q 448 Q SCH-FLAG 2 
Q 449 Q BLOCK1-TYPE = WERGY 

450 BLOCK1-DATA (1250, .0829) 
451 BLOCK!-TYPE = #wH/#w 

I) 452 o -  BLOCK?-DATA = (125, .0829,0 
Q 453 1, .0514,0) .. 
Q 454 Q 

Q 455 Q €-a = BLOCK-CHARGE BLOCK-SCH SEasON 

Q 457 Q BLOCK1-TYPE ENERGY 
Q 458 Q BLOCK1-DATA (1250, .0778) 

. Q 459 0 BLOCK!-TYPE I #wH/IBJ 
460 BLOCK!-DATA = (125,.0778.0 

446 

456 SCH-FLAG = 1 

461 1, .0514,0)  .. 
462 

Q 463 Q SEaSON = SCHEDULE THRU APR 30 (AIL) ( 1 . 2 4 ) ( 1 )  
464 THRU OCT 31 (ALL) ( 1 . 2 4 ) ( 2 )  

466 
465 ' THRU DEC 31 (ALL) (1.24) (1) . . 

Q 467 Q CAS-COST = UTILITY-RATE RESOURCE I NATURAL-CAS 
Q 468 Q WWH-CHGS = (10.73) 

469 BLOCK-CHARGES = (GAS-CH) .. 
470 

Q 471 (I GAS-CH = BLOCK-CHARGE BLOCK1-TYPE ENERGY 
472 BLOCKI-DATA = (400, .643 

Q 473 Q 1, .4943)  .. 
. Q 474 Q 

475 E N D  .. 
476 COMPUTE ECONWICS .. 

Q 477 Q STOP .. 
cj 

8,812 

\ 



48. 1.020 2160.0 ms1 \ PWT 

HEATING COOLING HEATING HEAT PUMP 
EIR SUPP-HEAT 

SUPPLY mRN EIR 

( c m  ) (W (F) ( C W  1 (XW) (F) RATIO (#BTU/HR) (SHR) (#BTU/HR,I (BTU/BTU) (BTU/BTU) (#BTU/HR) 

OWSIDE COOLING FAN mEC DELTA-T FAN ELEC DELTA-T AIR CAPACITY SENSIBLE CAPACITY 

2550. 1 .561  1.9 0. 0.000 0.0 0.386 70.995 0.951 -120.000 1.15 0 .68  -140.629 

SUPPLY EXHAUST MIkl#v# OWSIDE COOLINC MTRACTION HEATING ADDITION 
ZONE FIDW rn FAN F W W  AIR FI.03 CAPACITY SENSIBLE RATE CAPACITY RATE 
NAME (Crn ) ( C W  1 (XW) RATIO (CW ) (KBTUIHR) , (SHR) (#BTU/HR) (KBTUIHR) (#BTU/HR) MULTIPLIER 

1.0 
BLDG 2550. 0. 0.000 0.724 979. 0.00 0.00 52.33 0.00 -58.87 

8.83 

\ 



FEE SUM 
PEAK 
DAYIHR 

#AR SUM 
PEAK 
MY/HR 

WPR SUM 
PEAK 
DAYlHR 

4.837 
20.598 
26/14 

5.390 
20.198 
31/14 

4.947 
19.198 
30114 

2.758 
27.215 
17/13 

4.828 
29.131 

3/13 

6.129 
27.712 
2(14 

3.714 
18.567 
5/12 

2.830 
18.038 
24/14 

1.371 
11.336 
8/11 

0.000 091 38 46 39 30 18 6 4 0 0 0 672 
0.000 
28/24 

0.000 437 ' 45 57 , 74 51 47 22 8 3 0 0 744 
0.000 
31/24 

0.000 360 36 49 81 62 75 26 31 0 0 0 720 
0.000 
301 1 

M Y  sm 4.592 6.112 1.021 0.000 365 48 63 82 75 58 31 22 0 0 0 744 
PEAK 17.799 25.850 18.111 0.000 
DAYlHR 28/14 18/13 21/13 311 1 

m m  4.225 4.599 1.699 0.000 378 76 86 73 77 10 20 0 0 0 0 720 
PEAK 16.399 23.753 12.915 0.000 
DAYlHR 30114 24/14 21/18 301 1 

Ja suw 3.990 2.190 3.231 0.000 564 90 55 25 6 4 0 0 0 0 0 144  
PEAK 15.199 20.336 15.769 0.000 
DAYIHR 30/14 22/12 19/14 311 1 

AUG SUM 3.882 3.004 2.513 0.000 475 124 80 49 13 3 0 0 0 0 0 744 
PEAK 14.799 21.499 *' 15.354 0.000 
DAYIHR 31/14 4/14 26/13 311 1 

SEP SUM 3.848 4.753 1.176 0.000 383 60 75 79 74 34 15 0 0 0 0 720 
PEAK 15.199 22.192 12.431 0.000 
DAY/HR 30114 13/14 11/13 301 1 

OCT SUM 4.179 5.361 1.115 0.000 381 47 71 101 86 39 19 0 0 0 0 744 
PEAK 16.199 23.583 8.476 0.000 
DAYIHR 29/14 29/13 21/10 31/24 

WV SUM 4.376 3.894 2.401 0.000 443 61 67 64 46 29 7 3 0 0 0 720 
PEAK 17.599 25.435 12.393 0.000 
DAYlHR 30114 9/14 26/11 30124 

DEC Sv# 4.898 2.701 3.870 0.000 546 66 56 39 24 10 3 0 0 0 0 744 
PEAK 18.998 24.106 18.128 0.000 
DAYIHR 30114 10114 25/13 31/24 

YR sm 54.324 49.006 29.116 0.000 5387 738 751 746 567 345 153 70 3 0 0 8760 
PEAK 20.598 29.131 18.567 0.000 
MNIDAY 2/26 31 3 21 5 12/31 

8 . 8 4  



U, 
I 

w m  #AYm ELEC- #Axm 
COOLING TI#E DRY- WET- COOLINC HEATING T I M E  DRY- #ET- WEATINC T R I C A L  ELK 

ENERGY O F W  BULB BULB LOAD ENERGY O F M  BULB BULB IQAD ENERGY LOAD 
ECOLBTH (MBTU) DY HR TWP TWP (KBTUIHR) (=TU) DY HR T a P  TmP [XBTWHR) (N) (rn) 

Jaw 0.00000 0.000 -50.075 1 10 0.F 0 . F  - 143.692 2260. 4.776 

0.000 . 4 2 . 7 5 3  9 6 2.F 2.F -119.511 2035. 4.760 FEB 0.00000 

2213. 4.761 WR 0.07690 3 17 78.8 61.F 20.507 -33.224 24 7 6.F 5.F -116.309 

APR 1.43384 27 18  85.F 62.F 31.856 -15.428 9 6 26.F 25.F , -77.908 2026. 4.744 

K4Y 2.98594 21  13  87.F 76.F 86.838 -8.219 7 6 33.F 29.F -63.805 , 2020. 4.744 

Jupl 10.82261 20 18 91.F 78.F 114.659 -1.877 1 6 48.F 47.F -32.892 2119. 5.842 

JUL 25.55632 1 3  17 97.F 78.F 107.632 -0.164 6 6 61.F 55.F -9.658 2462. 5.710 

AUC 18.50516 26 18  93.F 75.F 86.287 -0.390 5 6 55.F 54.F -19.542 2321. 5.520 , 

SEP 5.11988 11 17 86.F 72.F 69.586 -5.586 23 6 36.F 33.F - 5 9.327 2017. 5.454 

rn 1.32972 30 19 73.F 67.F 29.656 -12.910 21 6 30.F 29.F -71.804 2046. 4.683 

PEOV 0.47445 2 13  ' 74.F 61.F 35.694 -28.141 1 4  10  29.F 28.F -89.584 2093. 4.744 

114.659 

-242.109 25864. 

.143.692 5.842 , 

. .  

, 

, 

. .  

8.85 
\ 



- C O O L I N G  - - - - - ,  - - -  H E A T I N G - - -  D A Y  C O O L I N G  P E A K  - - - -  
JUN 20 JAN 1 JUL 1 3  

HOURLY HOURLY HOURLY 
COOLING S E N S I B L E  DRY- WET'- HEBTING DRY- WET'- COOLING S E N S I B L E  DRY- W E T -  

LOAD H U T  BULB FXJLB MAD BULB BULB LQAD HEAT BULB BULB 
#om (#BTU) RATIO TWP T W P  (WTU) T W P  T W P  W T U )  W T I O  TEHP TEHP 

1 
2 
3 
Q 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
28 

13.915 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

24.875 
49.019 
65.236 
78.612 
81.535 
93.697 

108.278 
109.581 
114.659 
104.950 
93.289 
70.070 
37 -700 ' 

29.279 
26.539 
22.008 

0.663 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.736 
0.641 
0.652 
0.623 
0.630 
0.629 
0.598 
0.575 
0.573 
0.589 
0 3 6 4  
0.530 
0.606 
0.627 
0.663 
0.723 

68.8 60.P 
68.8 6Q.P 
66.8 62.F 
6 6 . F .  62.8 
65.P 62.P 
65.P 62.F 
67.F 60.F 
73.F 65.F 
76.F 67.F 
80.F 71.F 
83.F 72.F 
84.F 74.F 
85.P 74.F 
88.P ,75.F 
90.F 77.F 
90.F 78.F 
91.P 78.P 
90.F 77.F 
89.F 78.F ~ . 
79.F 74.F 
70.F 67.F 
69.F 66.F 
70.F 65.F 
71.F 64.F 

114.659 

-1 10.97 5 
-110.809 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

-143.692 
-130.874 
-117.303 
-104.201 

-96.482 
-90.800 
-92.740 

-103.261 
-1 08.474 
-112.132 
-118.888 
-119.408 
-119.480 
-120.463 
-119.998 

0.000 

c--_---_ 

-143.692 

8.P 7.F 
7.F 6.F 
6.F 5.P 
3.8 2.F 
l . F  0.F 
0.P 0.F 

- l . F  -1.F 
- l . F  - l . F  
-2.F -2.F 
0.F 0.F 
2.F l . F  
3.F 2.F 
5.F 3.F 
'6.F 4.F 
7.F 5.F 
7.F 5.F 
5.F 3.F 
l . F  0.F 
0.F 0 .F  

- l . F  -2.F 
- l . F  -2.F 

-1.F - l . F  
0.F 0.F 

0.F 0.F 

26.585 
17.550 
15.116 
10.886 
7.632 

14.506 
19.943 
31.431 
49.792 
65.739 

100.345 
95.015 
93.789 
95.257 

107.632 
106.879 

98.872 
90.725 
89.307 
82.660 
74.883 
69.148 
56.540 

1501.180 

, 81.455 

--------- 

0.744 
0.720 
0.745 
0.853 
0 * 842 
0.772 
0.721 
0.648 
0.633 
0.631 
0.617 
0.601 
0.633 
0.671 
0.685 
0.641 
0.671 
0.695 
0.705 
0.677 
0.668 
0.662 
0.652 
0.644 

SYSTEH-TYPE WVT SQFTITOM 226.1 
COOLING PEBK 53.08 (BTUIHR- SQFT) HEATINC PEA# -66.52 (BTUIHR- SQFT) 
SUPPLY A I R  PEAK W 1.18 (CFH/SQFT) #IN-OAI PERSON. 20.40 (CFW ) 
08 FRAC AT CLC PEAK 0.435 OA FRaC AT HTG PEA# 0.530 

a ASTERISKS INDICATE HOURS' WADS NOT M E T  

76.F 66.F 
78.F 66.F 
74.F 65.F 

72.F 62.F 
72.F 63.F 
73.F 65.F 
76.F 69.F 
82.F 72.F 
86.F 74.F 
89.F 76.F 
93.F 78.F 
95.F 78.F 
96.F 77.F 
97.F 77.F 
97.F 78.F 
99.F 77.F 
97.F 76.F 
95.F 75.F 
93.F 75.F 
90.F 74.F 
87.F 73.F 
86.F 73.F 
85.F 73.F 

73.F 62.F . 



. .  

HOUR 

80-100 

70-80 

60-10 

50-60 

40-50 

30-40 

0-30 

2 3 3 4 5 1 1  8 2 2 1 ' 1  1 0  0 0 1 2  2 2 3 4 5 . 4  2 68 

44 29 32 3 1  33 41 43 36 33 29 21 20 7 3 4 10 21 16 22 3 2 ,  41 47 45 44 684 

58 46 38 37 36 40 41 47 61 64 69 80 56 58 55 73 82 75  74  77 '74 76 68 58 1443 

44 36 34 3 3  32 29 31 37 47 57 62 68 89 89 88 78 70 82 64 57 62 55 54 41  1339 

51 46 42 03  39 36 52 50 46 48 49 55 74 55 60 56 1 3  79  77 82' 91 94 94 85 1477 

I 

" .  



Jaw 

FEB 

WR 

APR 

WAY 

m 

Jm 

BUG 

SEP 

m 

NOV 

DEC 

0. 

0. 

2. 

33. 

63. 

222. 

I 456. 

363. 

109. 

31. 

11. 

0. ------- 

0.000 

0.000 

0.077 

1.434 

2.938 

10.690' 

' 25.262 

18.495 

5.120 

1.330 

0.474 

0.000 ---------- 

0.000 

0.000 

0.061 

1.090 

2.089 

7.670 

18.932 

13.294 

3.653 

0.990 

0.365 

0.000 ___---___ 

0.002 

0.001 

0.005 

0.066 

0.122 

0.815 

1.839 

1.390 

0.396 

0.063 

0.023 

0.002 ---------- 

0.000 

0.000 

0.000 

0.000 

0.008 

0.132 

0.294 

0.010 

0.000 

0.000 

0.000 

0.000 ______--__ 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ____-_-___ - 

0.000 

0.000 

-0.015 

-0.273 

-0.522 

-1.920 

-4.733 

-3.324 

-0.913 

-0.248 

-0.091 

0.000 --------- 

0.000 

0.000 

0.000' 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

, 

---------- . 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 0 0 0  
.----_--_- 

0.000 

0.000 

0.023 

0.292 

0.474 

1.225 

1.800 

1.641 

0.720 

0.330 

0.095 

0.000 ---_------ 
aMNu& 1289. 65.821 48.152 4.724 0.644 0.000 -12.038 0.000 0.000 6.601 

CSPF (WITH PAUSITICS) = 1.11 (BTUIEfl'U) 

CSPF (WITHOUT PARASITICS) = 1.38 (BTUIBTU) 

I 



UNIT RUN 
TIHE 

(HOURS) ---------- 

JAN 661. 

PEB 587. 

mBPI 537. 

APR 261. 

WBY 131. 

m 27. 

JUL 2. 

AUG 5 .  

SEP 87. 

m 212. 

PEOV 467. 

DEC 672. -_----- 
ANNUAL 3649. 

-44.591 35.930 1.214 -6.556 9.471 -8.982 0.000 -1.071 2.030 

-41i006 32.679 1.073 -2.684 4.094 . -8.170 0.000 -0.937 1.842 

-33.086 

-15.718 

-8.254 

-1.877 

-0.164 

-0.390 

-5.615 

-13.048 

-28.766 

~ 4 3 . 8 0 2  _____-__-_ 

22.624 

9.708 

4.684 

0.983 

0.079 

0.193 

3.118 

7.749 

18.971 

31.763 ---------- 

0.995 

0.506 

0.277 

0.070 

0.011 

0.021 

0.190 

0.424 

0.867 

1.219 ---------- 

-0.909' 

' 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

. 0.000 

-0.731 -_--_----- 

1.379 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

, 0.000 

'1 .183 ---------- - 

-5.656 

-2.427 

-1.171 

-0.246 

-0.020 

' -0.048 

-0.780 

-1.937 

-4.743 

-7.941 --------- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ---------- 

-0.771 

-0.290 

-0.035 

0.000 

0.000 

0.000 

-0.029 

-0.138 

-0.625 

-1.193 ---------- 

2.047 

1.709 

1.556 

0.781 

0.263 

0.411 

1.261 

1.700 

1.865 

2.030 ---------- 
,. 

-236.317 . 168.481 6.866 -10.880 16.127 4 2 . 1 2 0  0.000 -5.090 17.492 

MSPF (WITH PARBSITICS) = 1.24 (BTU/BTU) 

WSPF [WITHOUT PBRBSITICS) = 1 .31  (BTUIBTU) 



HOUR 

ABOVE 85 

80-85 

75-80 

70-75 

- 65-70 

60-65 

B E D Y  60 

0 0 0 0 0 0  0 0 0  0 0 0 0  0 0 0  0 0 0 0  0 ' 0  0 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

75 42 35 29 25 35 37 48 82 93 118 136 1 4 4  153 154 155 155 153 137 128 120 116 106 82 2358 

290 289 268 274 278 268 266 255 255 272 247 229 221 212 211 210 210 212 228 237 245 249 259 283 5968 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0  0 0 ' 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 0  0 

==& .== E== === === =.. 1.z === === === === I== =E= E== ==I === =I= =I= .=. ==I === ==I =.= ==E ==== 

, 

8.90 
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'0 

I 

-0 

SHALL BAFtILQUCE C O N V ~ I O N A L  vs WVT COMPARISON DOE-2.1E-001 Thu NOV 11 09:03:47 1993PDL RUN 5 
N W  FEATURES IN DOE2.1E RUN 5 SYSTW 5 :  PKG WVT CAS HEAT PUMP UNIT EVAPORATIVE PRECOOLED CONDENSER 

REPORT- PS-8 HOWPHLY WILITY AND FUEL USE S W R Y  WEATHER FILE- TRY CHICAGO 

PONTH BTU / UNIT : 

JAN 
-___-__ 

ENERGY CONSUMPTION (UNITSIPSO1 
PERK D W D  (UNITSIHR OR DAY1 

PEAX DAYIHR 

ENERGY CONSUC1PTION (UNITS/KO) 
PERK D W D  (UNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITSIPSO) 
PERK D W D  (UNITSlHR OR DAY) 

PEA# DAYIHR 

ENERGY CONSUMPTION (UNITSIPSO) 
PERK D W D  (UNXTS/HR OR DAY) 

PEA# DAYIHR 

ENERGY CONSUMPTION (UNITWKOD) 
PEAK D W D  (UNITSIHR OR DAY) 

PEAK DAY/HB 

ENERGY CONSUC1PTIOW (UNITSIM) 
PERK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITSIW) 
PEAK D W D  (UNITSIHR OR DAY) 

~ PEA# DAY/HR 

ENERGY CONSUMPTION (UNITSIKO) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITSIW) 
PEAK D W D  (UNFSIHR OR DAY) 

\ PEAK DAYlHR 

ENERGY CONSUMPTION (UNITS/#O) 
PEAK D W D  (WNITSIHR OR DAY) 

PEAK DAYlHR 

ENERGY CONSVElPTION (VNITS/MO) 
PEAK D W D  (UNITSlHR OR DAY1 

P E W  DAYlHR 

ENERGY CONSUMPTION (UNITS/WO) 
PEAK D W D  (WNITSIHR OR DAY) 

PEA# DAYlHR 

FEB 

WLR 

APR 

HAY 

JON 

JUL 

Aw: 

SEP 

0C.T 

NOV 

DEC 

------- 
.TOTAL 

ENERGY CONSUMPTION (UNITSIYR) 
PEAK D W D  (UNITS/HR OR DAY) 

2259.6 
4.8 

12/20 

2034.7 
8.8 
3/24 

2213.3 
4.8 

24/24 

2025.6 
4.7 

8/20 

2020.3 
4.7 

16/19 

2118.6 
5.8 

20/18 

2462.5 
5.7 

13/19 

2321.4 
5.5 

15/18 

2016.6 
5.5 

10/19 

2046.1 
4.7 

20/23 

2092.7 
4.7 

12/21 

2252.1 
4.8 

25/24 

25863.5 
5.8 

080.8 
1.7 

1/10 

395.3 
1.8 

4'9/  6 

288.9 
1.4 

24/ 7 

169.3 
0.7 

91 6 

128.9 
0.7 

21/13 

132.6 

20/15 
0.7 . 

212.0 
0.8 

9/18 

164.9 
0.7 

15/16 

115.2 
0.6 

11/17 

141.0 
0.6 

21/ 6 

232.3 
0.8 

14/10 

356.5 
1.2 

22/ z ---------------- 
2817.7 

1.7 

8.39% 



EL!KTRICITY 

LOAD SATISFIED 25863.5 100.0  
TOTAL LOAD ON PLANT 25863.5 



SHALL BARILOUCE CONVEwpION&L VS PWT COMPARISON WE-2.1E-001 Thu NoV 11 09:03:47 1993PDL RUN 5 

WEATHER FILE- TRY CHICAGO 
NRJ FEATURES IN DOE2.1E RUN 5 SYSTDI 5: PKC WVT CAS HEAT PUMP UNIT EVAWRATm PRECOOLED CONDENSER 

REPORT- PS-D PUNT LOADS SATISFIED (- \ _ _  _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _  _ _  __- _------ _- --_____ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  ____-_______ __-_- -_--_- --- -- -- ----- (CONTINUED) - --- - -- - 

ELKTRICBL LOADS 88.3 88 .3  0.000 0.000 0 

8,93 



ENERGY TYPE: 
UNITS: MBTU 

CATECORY OF USE --------------- 
AREA LIGHTS 

MIX ~ U I W  

SPACE HEBT 

SPACE COOL 

HEAT R & T E T  

m p s  6 MISC 

VEWl' FANS 

S U P P M  HEAT 

CQHHOT WATER 

TOTAL 

ELECTRICITY 

35.7 

16 .9  

0 .0  

0.0 

8.3 

3.3 

24.1 

0.0  

0.0 _--_---_-_ 
, 88.3 

NATURAL-GAS 

0.0 

0.0 

168.5 

48.2 

0.0 

0.0 

0 .0  

16.1 

49.0 -_-___--__ 
281.8 

TOTAL SITE ENERGY 370.04 HBTU 171.3 #BTU/SQW-YR GROSS-AREA 171.3 KBTU/SQFT-YR NET-AREA 
TOTAL SOURCE ENERGY 546.61 MBTU 253.1 #BTU/SQFT-YR GROSS-AREA 253.1  KBTUISQFT-YR NET-AREA . .  
PERCENT OF HOURS AMY SYSTEEl ZONE OUTSIDE OF THROTTLING W E  = , O . O  

' PERCENT OF HOURS ANY PLAWT LOAD NOT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO AIL END-USE CATECORIES. 



0 
2298. 0.0887 YES 

1929. 0.684% YES 

ELEePRICITY 1 2 3 4 5  25863. W 

NATURAL-GAS 1 2 3 4 5  2818. THEM 

ELK-COST 

GAS-COST 

4222. 

1.95 
1.95 

ENERGY COSTIGROSS BLDG AREA: 
ENERGY COSTIIm BLCG AREA: 

\ 
. .  , 

0 : 



JAW 2260 2260 4.8 4.8 165 4 0 0 0 22 0 0.0843 191 

F€B 2035 2035 4.8 4.8 153 4 0 0 0 22 0 0.0879 179' 

w 2213 2213 4.8 4.8 162 4 0 0 0 22 0 0.0850, 188 

APR 2026 2026 4.7 4.7 153 4 0 0 0 22 0 0.0881 178 

HAY 2020 2020 4.7 4.7 162 4 0 .' 0 0 22 0 0.0928 187 

JUN 2119 2119 5.8 5.8 171 5 0 0 0 22 0 0.0933 198 

JUL 2462 2462 5.7 5.7 188 5 0 0 0 23 0 0.0872 215 

AUG 2321 2321 5.5 5.5 180 . 4 0 0 0 22 0 0.0890 207 

SEP 2017 2017 5.5 5.5 165 4 0 0 0 22 0 0.0946 191 

OCT 2046 2046 4.7 4.7 163 4 0 0 0 22 0 0.0921 189 

NOV 2093 2093 4.7 4.7 156 4 0 0 0 22 0 0.0869 182 



HETERED B I L L I E  METERED B I L L I E  E'ERGY DENAND WERGY FIXED MINIkIlJi4 VIRTUAL TOTAL 
WERGY ENERGY D W D  DE#BWD CHARGE CHARGE C S T a a J  TAXES SURCHRC CHARGE CHARGE RATE CHARGE 

ECONTH THEW THEW THER#S T H E W  6 )  ( $ 1  ( $ 1  ($1  ( $ 1  (S) ( $ 1  ($/UNIT) ( $ 1  
.----- -------- -------- _ _ _ _ _ _ _ _  -------- - -_____ ------- ____-_- ------- ------- ------- ------- ------- ------- 
JAN 481 481 1.7 1.7 2 97 0 0 0 0 11 0 0.6403 308 

FEB 395 395 1.4 1.4 2 54 0 ' 0 - 0  0 11 0 0.6701 265 

MAR 289 289 1.4 1.4 186 0 0 0 0 11 0 0.6801 196 

120 

94 M Y  129 129 0.7 0.7 83 0 0 0 0 11 

m 133 133 0.7 0.7 85 0 0 0 0 11 0 0.7239 96 

JUL 2 12 212 0.8 0.8 136 0 0 0 0 11 0 0.6936 147 

117 am 165 165 0.7 0.7 106 0 0 0 0 11 

0 0.7064 

0 0.7263 

APR 169 , 169 0.7 0.7 109 0 0 0 0 11 

0 0.7081 

SEP 115 115 '0.6 0.6 74 0 0 0 0 11 0 0.7361 85 

TOTAL 2818 ~ 2818 ' 1.7 
I 

isoo 0 0 0 0 129 0.6844 1929 

8 .97  ' 



Elevation views and floor plan. 

REAR ELEVATION OF RANCH HOUSE 
0 2 4  mo 

FRONT ELEVATION OF RANCH HOUSE 
n O L w S a I 3  

0 1 4  m0 

U V I M  AREA 

4 
CRIGIN OF BUILDING 
CDGRDIMATE S S E M  

FLOOR PIAN OF RBKW ROUSE - 

i 

4 XB 

XLlLQOS~66TS 

9.1 

1 



sSinngne Faminm ~ e a i d e m ~ e  

Floor plan. The house is modeled as two zones divided by an interior wall shown 
as the dashed line A-A in the floor plan. The other interior walls have not been 
explicitly modeled. 

\ 

-" 

II 

A 
FLOOR PLAN OF RANCH HOUSE 

803-667588 

9.2, 





0 DrawBDL axonometric wire frame view of surfaces as input into BDL. In this 
analysis, the attic is not modeled as a separate zone. Instead, the combination of 
roof, airspace, and insulated ceiling is treated as tilted exterior wall sections that 
are constrained t o  have a total area equal to the ceiling area (1176 sq.ft.). Because 
of this constraint, the roof sections in the drawing do not meet. Note also that 
the triangular gable ends have been neglected, and that the exterior walls and 
roofs have been divided into insulated and stud sections. Interior surfaces are not 

9.4 



" 2 "  
" 3"TITLE 
0 4 "  
0 5 9  
O 6 "  
0 7 9  
O 8 "  
" 9 9  
0 10 " 
" 11 " 
" 12 * 
* 13 * 
" 1 4 " s  

1 5 " s  
" 1 6 " s  
" 1 7 " s  
" l e o $  
* 1 9 " s  

.* 20 * 
" 21 " 

22 " 
* 23 " 

L D L  P R O C E S S O R  I N P U T  D . A T A  

Thu Nov 4 15:07:28 1993LDL RDN 1 

LINE-1 OSINGLE FAHILY RESIDENCE " 
LINE-? 'CONVEWTIONAL DESIGN * 
LINE-3 "CUSTOH WEXGHTIffi FACTORS" 
LINE-4 "2 zones - living & sleping O .. 
ABORT * -  ERRORS .. 
DIAGNOSTIC WARNIffiS .. 
RUM- PERIOD JAN 1 1974 THRU D E  31 1974 .. 
BUILDIffi-LQCATION LBT=41.88 LONr87.63 1-2=6 .. 
LOADS-REPORT SUNWRY= (U-A,LS-D) . . 
This input describes a small (1176 sq ft) conventional ranch style 
house. 
sleeping quartere. 
Instead, the roof, insulated ceiling, and airspace are treated as a ; 
single construction. All internal heat gains are lumped into a single 
schedule. 

The house is modeled as 2 zones: the living area and the 
The attic is not atodeled as a separate zone. 

$ ----- SCHEDULE----- S 

* 24 " SCH-1 =DAY-SCHEDULE (1.5) (.1) (6.9) (.17,.22,.44. .26) 
25 " (10,lI) (.16) (12.14) (.20, .15. .13) 

O 26 " (15.16) (.13) (17.19) (.19,.21..23) 
. O 2 7 *  (20.24) (.37) .. 

" 28 " INT-LDS-1 =SCHEDULE THRU DEC 31 (ALL) SCH-1 .. 
O 2 9 "  
" 30 " 
" 31 " 
" 32 STUD-1 =MAT TH=.2917 CONk.0667 DENSz32 S-Hz.33 S2X4STUDS .. 
* 33 DRYWALL-1 =MAT THz.0417 CONk.0925 DENS=5O S-Hr.26 51/2 IN DRYWALLS .. 
" 34 * WALL-INS-1rMAT TH1.2618 CONk.0238 DENS=( S-H=.2 SR11 INSULATIONS 
" 35 " SHEBTH-1 =MAT THz.0417 CONk.0342 DENS-22 S-Hz.31 S1/2-IN SHEBTHINCS e .  

" 36 " AL-SIDE-1 =MAT THz.0104 CONk.0171 DENS.170 S-Hx.29 SALW SIDINGS .. 
0 37 " AS-SHG-1 =MAT TH=.0208 CONk.0473 DENS.70 S-Hz.30 $ASPHALT SHINGLES$ .. 
* 38 " PLW-1 =MAT TH=.0417 CONk.0667 DENS.34 S-Ht.29 S1/2-IN PLYWCODS .. 
(I 39 O CEIL-INS-lnMAT TH=.4522 CONk.0238 DENS.6 S-Hr.2 SR19 INSULATIONS .. 
" 40 AT-AIR-1 = W T  RES=3.1 SATTIC AIR SPACES . . 
" 41 * WALL-AIR-l=MAT , RESrO .90 ' $WALL AIR SPACES .. 
" 42 " MP-POLY-1rMAT THz.0833 CONk.0167 DENS.2.2 SH1.29 Sl-IN POLYSTYRENES .. 
* 43 " COPaCRETE-l=WT THz.3333 CoWk.7576 DENS100 S-Hr.2 O4-1N CONCRETES .. 

WTERIALS----- s $ --_-- 

O 44 " CARP/PAD-l=MAT BESd.08 SCARPET AND PAIS .. 
45 " 

" 46 * 
0 47 

$ -----GUzIpEG----- $ 

48 " CT-WIN-1 =CUSS-TYPE Pr1 S-Cz.60 .. 
4 9 9  

O 50 " 
" 51 * 
O 52 O LAY-1 =LAYERS C1A'f~(AL-SIDE-1,SHEBTH-1,WBLL-INS-1,DRYWALL-1) .. 
" 53 INS-WL-1 =CONS , LBYERSLBY-1 .. 
" 55 " LAY-2 =LAYERS MAT=(At-SIDE-l,SHEBTH-1,STUD-l,DBWBU-l) .. 
" 56 * STUD-WL-1 =CONS LAYERS=LBf-2 . . 

$ -----CONSTRUCTIONS----- S , 

54 

0'. 

9.5 



" 57 " 
" 58 " LAY-3 . =LAYERS 
" 59 O 

/-\ 0 60 INS-RP-~ =CONS 

#AT= (AS-SHG- 1. PLYW- 1, AT-AIR- 1, CEIL-INS-I. 

LAYERSILAY-3 ABS1.86 .. DRYWALL-1) I-F-k.61 .. 
" 61 
" 62 " LAY-4 =LAYERS #RT= (AS-SHG- 1, PLY#-1, STUD-1, AT-AIR-1, STUD-1, 
" 63 " DRYWALL-1) I-F-k.92 .. 
" 64 " STUD-RF-1 =CONS LAYERS=LAY-4 ABSt.86 .. 
0 66 "LAY-5 =LAYERS #AT.(WP-POLY-l,CONCRETE-l,CBRP/PAD-1) 
0 67 " I-F-R.0.92 .. 
" 69 " DR-1 =CONS U=.629 ABS=.78 .. 
" 70 "LAY-6 =LAYERS #BT=(DRYWBLL-l.WALL-AIR~l,DRYWW-1) .. 
" 71 " PAWITION =CONS LAYERS=LAY-6 .. 
" 72 " 
" 73 " $ ----- BUILDING SHADE----- $ 
" 74 " 
" 75 " BUILDING-SHADE X.0 Y=O Z=8 H.1.5 W.42 $FRONT OVERHANGS 
0 76 " 82.180 TILT.180 .. 
" 77 " 
0 78 " BUILDIffi-SHADE X=O Y.28 2.8 H.1.5 W.42 SREWR OVERHANGS 
" 79 " AZs180 TILT.0 .. 
" 80 " 
" 81 " $ -----SPACE DESCRIFTIOW----- $ 
" 82 " 
" 83 " LIVING SPACE-CONDITIONS SOURCE-SCHEDUL%IW-LW-l " 84 O SOURCE-TYPE=UECTRIC SOURCE-BTU/HR=7252 
" 85 " INF-#~HOD=RESIDmIAL FL[)OR-WEIGHT I 0 -. 
" 87 " SLEEPING =SPACE-CONDITIONS SOURCE-SCHEDULE=I~-LDS-l " 88 " SOURCE-TYPEELECTRIC SOURCE-BTU/HR=3000 
" 89 " INF-HETHODdESIDDSTIAL .WR-WEIGHT = 0 .. 
" 90 0 

" 92 " 

, " 6 5 "  

0 68 " SLAB-1 =CONS LAYERStLAY-5 .. 

\ 

86 " 

" 91 " $ __-_- Living zone------ S 

" 93 " ZONE-1 =SPACE k 5 3 2  V=4256 S-C=LIVING .. 
" 94 " 

" 96 " WIN-1 ow1 
" 97 " 
" 98 " DOOR-1 :DOOR 

0 95 0 FRONT-WL-~=E-W 

0 " 9 9 "  
. _  " 100 " FROW-WL-2=E-W 

" 101 " 
" 102 " RIGHT-WL-1.E-W 
" 103 " 
" 104 " RIGHT-WL-~IE-W 
" 105 " 
Q 106 " REM-WL-1 =E-W 
" 107 " WIN-2 IWI 
" 108 " WIN-3 =WI 
" 109 " - 
" 110 " 
0 111 0 REAR-WL-2 =E-W .. ..- n 

H-8 W.13.7 AZ=180 Xn25 CONS=INS-WL-l .. 
Hs5.2 Wz5.3 G-Trm-WIN-1 Xr8 Y=2 
FW-WIDTH=.25 .. 
H.6.67 W.3 CONSSDR-1 X=2 .. 
Hr8 Wr3.3 AZ.180 X.38.7 CONS+STUD-WL-l .. 
H.8 Wz23.7 A2=90 X=42 Y.0 CONS=INS-WL-l .. 
H=8 Wz4.3 AZ=90 Xt42 Y.23.7 CONStSTUD-WL-1 .. 
LIKE FRONT-WL-1 W.16.9 X-42 Y.28 A2.O e .  

H.6.67 W.6.0 X-4 Y=O G-TrGT-WIN-1 .. 
H.4.0 Wr2.7 Xt13.5 Y=2 G-TtGT-WIN-1 
FM-WIDTHt.25 .. 
LIKE FRONT-WL-2 W=d.l Xz25.1  Y=28 AZ=O . 

" I L L  - 
0 113 " FRONT-RF-l=RcOF Ht14 #=15.3 X.25 Y=O Z=8 

82-180 TILT.22.62 " 114 " 

" 116 " 
" 118 O 

" 115 CONs=INS-RF-1 . . 
" 117 " FROW-RF-2=ROOF H=ld W11.7 Xr40.3 Y d  Z=8 

AZslEO TILT.22.62 
" 119 c0NS:~uD-RF-1 .. 

\ 

9.6 

/ 



120 O 

0 121 * REAR-RF-I IRWF 
0 122 
* 123 REAR-RF-2 =ROOF 
0 124 O 

125 U-F 
126 O 

127 O 

129 O 

130 O 

131 O 

O 132 ZONE-2 =SPACE 
133 
134 FRONT-WL-3-E-W 
135 O W I N 4  =WI 
136 O 

* 137 O FROlW-WL-4=E-W 
138 
139 REAR-WL-3 =E-W 

O 140 * WIN-5 =WI 
141 O 

142 O 

143 O REAR-WL-4 =E-W 
144 
145 LEFT-WL-1 =E-W 
146 
147 O LEFT-WL-2 =E-# 
148 

O 149.* FRONT-RF-3-ROOF 
150 

O 151 
152 
153 O FROWT-RF-d=ROOF 
154 O 

155 
O 156 
0 157 WAR-RF-3 =ROOF 
158 0 

159 REAR-RF-4 =ROOF 
160 
161 0-F 
162 O 

163 
164 END .. 
165 COMPUTE WADS .. 
166 
167 INPUT SYSTWS .. 

0 128 SEPBRBTIONtI-W 

LIKE FRONT-RF-1 W.18.9 X=Q2 Y-28 AZ-0 .. 
LIKE FRONT-RF-2 W.2.1 Xz23.1 Y528 AZ.0 .. 
CONS=SUB-l A1532 SPERIHETER A M  I 665 
U-EFFECTIVE = .036 TILT = 180 .. 
MEA-264 CONS=PARTITION NEXT-TO ZONE-2 .. 

Sleeping zone------ S $ ----- 
A=644 V=5154 S-C-SLEEPIffi .. 
H-8 W-20.2 A21180 CONSINS-WL-1 .. 
LIKE WIN-1 X.10 .. 
HrE Ws4.8 AZ-180 Xz20.2 CONS-STUD-WL-1 .. 
LIKE m - W L - 1  X.16.9 .. 
H-4.0 W4.3 X=5 Y=2 G-T-CT-WIN-1 
FW-WIDTH=.25 .. 
LIKi m - W L - 2  x=21 .. 
L I E  RIGHT-WL-1 X=o Y=28 A2.270 .. 
LIKE RIGHT-WL-2 X-0 Y-4.3 82-270 .. , 

H-14 W-22.5 XrO Y-0 2-8 

CONSrINS-RF-1 . . A2=180 TILT-22.62 

H=14 W.2.5 X.22.5 Y.0 208 

CONS=~ZTD-RF-l  .. AZ=lEO TILT-22.62 

LIKE m - R F - 1  X.21 .. 
LIKE w - R F - 2  x-2.1 .. 
CONS-SLAB-1 A=644 SPPRIHETER AREA = 74s 
U-EFFDXIVE = .036 TILT = 180 .. 

9. a 



0 168 O 

0 169 TITLE 
* 170 
O 171 
172 O 

173 O S 
174 * $' 

0 175 S 
O 176 O S 
* 177 O 

O 178 
0 179 O 

0 180 O 

0 181 O HEAT-1 
0 182 O 

183 
0 184 HEBT-2 
0 185 O 

O 186 * COOL-1 
* 187 O 

188 O 

O 189 
0 190 ZONE-1 
O 191 
192 O 

O 193 O 

O 194 O 

O 195 
* 196 * 
197 

0 198 ZONE-2 
199 

0 200 
0 201 * 
0 202 

' O 203 
O 204 O 

0 205 O SYS-1 
* 206 
* 207 O 

208 
' * 209 O 

0 210 
0,211 O 

O 212 

S D L  P R O C E S S O R  I N P U T  D A T A  

ThU Nov 4 15:07:28 1993SDL RUN 1 

LINE-5 ORVW 1: 6 Y S  with on io f f  heat  pumpo .. 
SYSTWS-REWRT SIM%RY=(SS-A.SS-H,SS-F.SS-O) .: 
The house is heated and cooled by a central  on io f f  2 ton heat  pump. 
The heat  pump is contro l l ed  by a thermostat located i n  t h e  l i v i n g  
area. 
heat  needed i n  addi t ion t o  that  provi*d by the  central  u n i t .  

Electric baseboards are located in the  hdrcoms t o  provide the 

.. .. sbedrm basebrd sched I 

.. 

=ZONE DESIGN-HEAT-T.70 DESIGN-COL-T.78 
ZONE-TY PE=CONDITIONED 
ASS IGNED-CF#=3 50 
HEAT-TEWP-SCH=HEAT- 1 
COL-TWP-SCH=COOL-l .. 

s $ - - - - -S leeping zone-- - - - -  

=ZONE LIKE ZONE-1 HEAT-TWP-SCH=HEAT-Z 
BASEBOARD-CI'RL=THEISTATIC 
BASEBOARD- PAT1 NG= - 5 00 0 
ASSIGNED-CFWr350 . . 

S -----HEAT P W P  AND C m R A L  SYSTS4 PARIWEI'ERS----- S 

=SYSTW SYWW-TYPE=RESYS zoNE-NA#Es= (zoNE-l,zoNE-2) 
HEAT-SOURCE=HEAT-PU#P suPPLY-cm=?00 . 
COOLING-CAPACITYz24000 HP-SUPP-HT-CAP=-24000. 
COOL-SH-CAP=16000 
#AX-SUPPLY-T=105 MIN-SUPPLY-Tr57 
COOLIt?G-EIR=.343 HEATI%-EIR=.306 
HP-SUPP-SOVRCE=ELERIC #AX-HP-SUPP-T=BO. 
DEFROST-TYPE=REVERSE-CYCLE DEFROST-CTRL=ON-DWD .. 

213 

O 215 * 
216 217 DHW-SCH = DHWSCH-1 . . 

* 218 
219 O DHWSCH-1 SCHEDULE THRU D E  31 (ALL) 

O 220 

214 P W 1  I PW-ASSIGNWEEA SYSTW-NMES = (SYS-1) 
DHW-TYPEzELECTRIC 
DHW-GALIMIN. = .375 

(1.7) ( 0 )  (8,9) (1.0) (10.12) (01 (13.141 ( .OS)  
0 221 (15.17) ( 0 )  (18.21) (-67) (22.24) (0 )  .. 



223 END .. 
a 224 O COHPVTE S Y S T h S  .. 
* 225 

226 INPUT P M  .. 

9.9 



0 '  
P D L  P R O C E S S O R  I N P U T  D A T A  

ThU NOV 4 15:07:28 1993PDL RUN 1 

227 P M l  I PLWC-ASSIGmW .. . 
228 

230 

232 O COMPUTE PIANT .. 
234 I W "  EtoNUXICS .. 

O 229 . em-REPORT S W R Y = ( B E P S ,  PS-B) . . 
O 231 END .. 
O 233 * 

9.10 



E D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 4 15:07:28 1993EDL RUN 1 

O 235 ECONOWICS-REPORT SIIWARY=(ES-D) .. 
236 O 

237 EL=-COST = UTILITY-RATE RESOURCE 5 ELECTRICITY 
238 O BLOCK-CHARGES = (ELCOST) .. 
240 ELCOSZ BLOCK-CHARGE BLOCK1-TYPE = ENERGY 
241 O BLOCW-DATA = (800. .065,400,  . 0 8 0 , 1 , .  10)  . . 
243 O GAS-COST = UTILITY-RBTE RESOURCE = NATURAL-GFS 

O 239 O 

O 242 O 

O 244 EWERGY-CHG = - 5 5  .. 
O 245 END .. 
O 247 O INPVT SYST5lS .. 246 O COHWTE ECONC!2lICS .. 



DOE-2.1E-001 Thu NOV 4 15:07:28 . .  1993LDL RUN 1 SINGLE FAMILY RESIDENCE 
CUSTOX WEIGHTING FACTORS . 
REPORT- q - A  SPACE PEAK LOADS Su##ARY 

CONVERT I ONAL I DES1 GN 
2 zones - l i v i n g  & s l e e p i n g  

WEATHER FILE- TRY CHIC AGO^ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MULTIPLIER CCOLIKG LOAD TIkE OF . D R Y -  W E T -  HEATINC LOAD TI IB  OF DRY- W E T -  
SPACE W SPACE FLOOR (#BTU/HR) PEA# BULB BULB (KBTU/HR) PEA# BULB BULB 

7.949 JUL 13  6 Rl 99.F 77.F -13.552 JAN I2 5 AM -4.F -5.F 
' -14.212 JAN 12 7 AM -6.F -7.F 7.003 JUL 1 3  6 Rl 99.F 77.F 

1. 1. 
1. ' 1. 

ZONE-1 
m m - 2  . 

-27.616 JAN 12 7 AM -6.F -7.F BUILDING P W  . 1 4 . 9 5 2 '  JUL 1 3  6 Rl 99.F 77.F 

8 

I '  

. .  

9.12 



E L E C -  - - _ _ - - - - - -  C O O L I N G - - - - - - - -  - - - - - - - -  H E A T I N G - - - - - - - -  - - -  

w m  w x m  ELEC- w x m  
COOLING T W E  DRY- WET- r n L 1 f f i  HEATING TIME DRY- WET- HEATING TRICAL ELEC 

ENERGY OF W BULB BULB ' MAD ENERGY OF W BULB BULB LOAD ENERGY MAD 
DN'TH (HBTU) DY HR TWP TWP (KBTU/HR) (HBTU). DY H R  TWP TWP (KBTU/HR) (mi) (W) 

Jaw 

FEB 

MAR 

APR 

HAY 

m 

BUG 

SEP 

OCT 

KOV 

DEC 

TOTAL 

w 

0.00000 

0.00162 

' 0.04061 

0.56535 

0.99990 

2.47810 

4.35998 

3.52976 

1.64506 

0.60126 

0.15103 

0.00000 --------- 
14.373 

0.000 

28 14 53.F 42.F 0.648 

3 16 79.F 62.F 4.756 

27 16 84.P 61.F 7.920 

2 1  13  85.F 75.F 10.497 

20 17 91.F 78.F 12.484 

1 3  17 99.F 77.F 14.952 

26 16 94.F 76.F 12.184 

11 14 87.F 72.F 11.165 

10 15 68.F 54.F 6.179 

2 13 74.F 61.F 7.251 

14.952 

-9.902 

-8.479 

-6.260 

-2.738 

-1.404 

-0.330 

-0.026 

- -0.059 

-0.862 

-2.157 

-5.302 

-8.310 ._ -______ 
-45.829 

12 7 -6.F -7.F 

0 6 7.F 6.F 

24 5 9.F 8.F 

9 5 26.F 25.F 

7 4 34.F 29.F 

25 4 53.F 47.F 

6 4 60.F 54.F 

5 5 55.F 54.F 

22 5 35.F 31.F 

2 4 31.F 28.F 

15 3 26.F 25.F 

26 5 14.F 14.F 

-27.616 

-23.509 

-23.768 

-13.905 

-10.352 

-4.581 

-1.638 

-2.592 

-9.458 

-12.149 

-15.920 

-19.821 - - -____---  

-27.616 

478. 

431. 

478. 

462. 

478. 

462. 

478. 

478. 

462. 

478. 

462. 

478. __-----_ 
5625. 

1 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 

1.322 0 

9.13 



SUPPLY 
FAN 

(CW I 

700. 

ZONE 
NAME 

ZONE-1 

ZONE-2 

SYSTm ALTITUDE 
TYPE MILTI PLI ER 

RESYS 1.000 

RETURN 
Uff DELTA-T FAN 
(UW) (F) (CW ) 

0.090 0 .4  0. 

350. 0. 

FUX)R AREA #Rx 
(SQFT I PKIPLE 

' 1176.0 0.  

OUTSIDE C W L I N  
UEC DELTA-T A I R  CAPACITY 
(##I (Fl RATIO (#BTU/HRl 

0.000 0.0 0.000 24.000 

#INI#VC1 OUTSIDE COOLIN 
FAN FLOW AIR FILM CAPACITY 

(##I RATIO (CW I (#BTU/HRl , 

0.000 1.000 0. 0.00 

0.000 1.000 0 .  0 .00 

HEATING COOLING 
SENSIBLE CAPACITY EIR 

(SHRI (#BTU/HRl (BTUIBTU) 

0.667 -26.902 0.34 

MTRACT ION HEATING 
SENSIBLE , RATE CAPACITY 

'(SHR) (#BTU/HRl (#BTU/HRl 

0.00 7 .82  0.00 

0.00 7.82 - 0.00 

HEATING HEAT PUMP 
EIR SUPP-HEAT 

(BTU/BTU) (KBTU/HRl 

0 . 3 1  -24.000 

ADD IT ION 
, RATE 
(#BTU/HR) MULTIPLIER 

-13 .23  1.0 

-18 .23  1.0 

\ 9.14 



TAW# SIZE is 30.0 ( GAL ) HEATER CAP = 25.774 (#BTU/HRl FLOW RATE = 0.375 (CAL/#IN P W P  I 0.000 (#w) 

w m  2.781 978.461 0.000 0.000 558 0 0 0 0 124 0 62 0 0 0 744 
PEAK 18.767 5.719 0.000 0.000 
DAYfHR 31/ 9 31/ 9 31/24 31/24 

FEE sm 2.587 910.286 0.000 0.000 504 0 0 0 0 112 0 56 0 0 0 672 
PEA# 19.330 5.890 0.000 0.000 
DAYfHR 28/ 9 28/ 9 28/ 24 28/ 24 

M R  SUM 2.809 
PEAK 18.955 
DAYfHR 31/ 9 

APR SUH 2.584 
PEAK 18.017 
DAYfHR . 30/ 9 

ElAY SUM 2.475 
PEAK 16.703 
DAYfHR 31/ 9 

m 

Joi 

AUG 

SEP 

m 

KOW 

DEC 

YR 

S W  
PEA# 
DAYfiiR 

SUM 
PEA# 
DAY/HR 

SUM 
PEAK 
DAYIHR 

SUM 
PEA# 
DAYfHR 

SUM 
PEAK 
DAY/ HR 

SUM 
PEAK 
DAYfHR 

SUM : 
PEAK 
DAYfHR 

SUN . 
PEAK 
MN/ DAY' 

2.207 
IS. 389 
30/ 9 

2.114 
14.263 
31/ 9 

2.058 
13.888 
31/ 9 

2.045 
14.263 
30/ 9 

2.253 
15.201 
31/ 9 

2.368 
16.515 
30/ 9 

2.642 
17.829 
31/ 9 

28.922 
19.330 
2/28 

988.242 
5.776 
31/ 9 

909.023 
5.490 
30/ 9 

870 .E24 
5.090 
31/ 9 

776.454 
4.689 
30/ 9 

743.631 
4.346 
31/ 9 

724.058 
4.232 
31/ 9 

719.643 
4.346 
301 9 

792.550 
4.632 
31/ 9 

833.267 
5.033 
30/ 9 

929.540 
5.433 
31/ 9 

10175.461 
5.890 
2/28 

0.000 
0.000 
31/ 24 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31/ 1 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31/ 1 

0.000 
0.000 
311 1 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31/24 

0.000 
0.000 
30/ 24 

0.000 
0.000 
31/ 24 

0.000 
0.000 
12/31 

0.000 558 0 0 0 0 124 0 62 0 0 0 744 
0.000 
31/ 24 

0.000 540 0 0 0 120 0 0 60 0 0 0 720 
0.000 
30/ 1 

0.000 558 0 0 0 124 0 62 0 0 0 0 744 

31/ 1 
0.000. 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31/ 1 

0.000 
0.000 
31/ 1 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31/ 24 

0.000 
0.000 
30/ 24 

0.000 
0.000 
31/ 24 

0.000 
0.000 
12/31 

540 0 0 0 120 0 60 

558 0 0 124 0 62 0 

558 0 0 124 0 . 62 0 

540 0 0 120 0 60 0 

558 0 0 0 124 0 62 

540 0 0 0 120 0 60 

558 0 0 0 124 0 0 

6570 0 0 368 732 544 244 

0 

0 

0 

0 

0 

0 

62 

302 . 

0 0 0 720 

0 0 0 744 

0 0 0 744 

0 0 '  ' 0  744 

0 0 0 720 

0 0 0 744 

0 0 0 8760 
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u I '  

w m  #AxIklm EtEC- WDNIUI 
COOLING TIHE DRY- WE"- C ~ L I f f i  HEATING TIHE DRY- WET- HEATING TRICAL , ELEC 

ENERGY O F W  BULB BULB ILIAD ENERGY OF #Ax BULB BULB ILIAD ENERGY LOAD 
W X T H  (HBTU) DY HR TB4P TWP ( # B T U / H R )  (HBTU) DY HR TWP TWP (KBTU/HR) /#rJH) lm) 

JBW ' 0.00000 

I ,  

0.000 -26.016 ' 2340. 8.443 

1758. . 8.443 

1363. 8.443 

801. 4.486 

-8.435 5 8 l l . F  1O.F 

0.000 

0.000 

5.487 

10.998 

13 A 4 1  

15.402- 

-7.162 25 8 10.F 9.F 

-4.952 25 8 14.F 12.F 

-1.741 8 8 30.F 27.F 

-0.603 6 8 37.F 33.F 

-0.028 1 8 50.F 49.F 

0.000 

-25.750 

-26.144 

-19.285 

-14.396 

-3.626 

0.000 

FEB 0.00000 

fYIR 0.00000 

APB 0.11742 28 15 78.F 68.F 

0.31259 21  14 85.F 75.F 

Juw 1.49268 20 18  91.F 78.F 

JUL 3.61637 1 3  17 91.F 78.F 

\ 

633. 3.223 

675: 2.508 ' 

937. 2.752' 

0.000 

- 0 .,27 3 

-1.252 

-4.124 

-6.934 --------- 

0.000 

22 8 34.F 31.F -14.430 

21  8 30.F 29.F -17.532 

26 8 25.F 22.F -20.693 

9 8 13.F 12.F -25.461 - -_ -__- -_-  

828. 2.329 

624. 3.486 

AUG 2.67579 26 17 94.F 76.F 12.303 

SEP 0.75126 11 15 e 7 . ~  7 2 . ~  10 .E82 

m 0.05083 5 16 74.F 62.F 2.916 726. 4.411 

1191. 5.330 

1801. 7.695 . ---_---_ ------- 
13676. 

PlOV 0.03897 2 1 3  74.E 61.E 4.121 

DEC 0.00000 0.000 --------- ---------- 
9.052 

#Rx 15.402 

-35.500 

-26.144 8 .443~  
/ 

I 

. .  

9.16 



- - F A W  E L E C -  - - - - F U E L  H E A T - -  - - F U E L  C O O L - -  - E L E C  H E A T - -  - E L E C  C O O L - -  

wm Wu(IblUl4 WlXIkWM w m m  w1HUPl 
FAN FAN GBS OIL GAS OIL G A S O I L  GAS OIL ELECTRIC ELECTRIC ELECTRIC ELECTRIC 

ENERGY LOAD EWERGY LOAD ENERGY . LOAD ENERGY ' LOAD ENERGY LOAD 
KOSPH (mi) (WBTUJ (#BPU/HRI (WBTUI (#BTU/HRl (mu (ml (#w) 

m 

FEB 

ma 
APR 

HAY 

m 

m 

AUG 

SEP 

om 
EEOV 

D E  

TOTAL 

ElAx 

40. 

35. 

21. 

7. 

4 ,. 
8. 

18. 

13. 

5. 

5.  

17. 

31. ---------- - 
204.. 

0.090 

0.090 

0 . 0 9 0  

0.080 

0.052 

0.058 

0.072 

0.057 

0.056 

0.074 

0.090 

0.090 ------_-- 

0.090 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ----------- 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 * 000 

0.000 

0.000 

0.000 ----------- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 _------___- - 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000,  --------- 

0.000 

1776. 

1253. 

833. 

292. 

97. 

5 .  

0. 

0. 

48. 

218. 

680. 

1255. ---------- 
6457. 

_, 

7.031 

7.031 

7.031 

3.084 

1.849 

0.544 

0.000 

0 .000  

2.111 

3.016 

3.919 

6.284 ---------- 

7.031 

1. 

1. 

1. 

23. 

49. 

200. 

441. 

337. 

108. 

16. 

8. 

1. ---____--- _ _  
1186. 

0.025 

0.025 

0.025 

0.678 

1.165 

1.442 

1.743 

1.393 

1.182 

0.468 

0.556 

0.025 

1.713 i)i 



SINmE FAMILY RESIDENCE CONVEWPIONAt DESIGN DOE-2.1E-001 Thu NOV 4 15:07:28 1993SDL RUN 1 

REPORT- SS-P LOAD, ENERGY AND PART LOAD HEXTIffi I N  SYS-1 WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CUSCCM WEIGHTING FACTORS 2 zones - living 6 sleeping RUN 1: RESYS w i t h  onloff h e a t  pump 

&IT TYPE is RESYS HEATIHG-CAPACITY = -26.902 (KBTUIHR) HEATING-EIR = 0.306 (BTU/BTUl SUPPLY-FLOW = 700. ( C m  ) 

UNIT KMI ENcffiY USE COMPRESSOR FAN ENERGY -------- Number of hours w i t h i n  each PART LOAD range --------- TOTAL * 

SIX4 (MBTU) (mi) (mi) (MI 00 10 20 30 40 50 60 70 EO 90 100 RUN 
WOIYTH PER# (KBTUIHR) (#w) (mi ( # # I  10 20 30 40 50 60 70 80 90 100 + HOURS 

0 ,  
----- ---- ---------- ----------- ----------- _-_-_-__--_ _ _ _ _  _ _ _ _  _ _ _ _  --_- --__ --__ ---- ---- _ _ _ _  --_- ---- ---- 
JWW Sm 

PEA#- 
DFiYIHR 

PEBm 
PEAK 
DAYIHR 

€3488 SUM 
PEAK 
DAYIHR 

-8.435 
-26.016 

51  8 

-7.'162 
-25.750 

25'1 8 

-5.952 
-26.144 

251 8 

1776.244 
7.031 

01 0 

1252.991 
7.031 

o/  0 

936.988 
2.611 
181 8 

959.996 
2.520 
221 8 

711.649 
2.533 
291 8 

40.019 CflP 14 23 47 87 58 54 79 38 21  34 138 593 
0.090 FAN 16 31 93 87 77 I 8 3  29 34 35 21 213 719 

01 0 

35.532 CflP 17 32 68 53 58 63 37 45 58 61 152 624 
0.090 FAN 21  36 83 56 62 56 59 67 55 51 105 651 
01 0 

21.055 C#P 54 78 97 101 118 7 1  29 11 1 3  7 48 627 
0.090 FAN 52 78 145 154 ' 90 35 14 10 8 6 43 635 

01 0 

7.099 c#P 100 69 7 1  58 27 19 1 7 2 1 2 347 
0.080 FAN 94 88 88 39 25 8 2 2 1 0 0 347 

o/  0 

3.514 CFlP 97 45 24 4 3 3 0 2 0 0 0 178 
0.052 FAN 90 53 23 7 3 2 0 0 0 0 0 178 

01 0 

7.585 CMP 10 I 4 0 0 0 0 0 0 0 0 0 14, 
0 . 0 5 8 F A N l O  4 0 0 0 0 0 0 0 0 0 14 

01 0 

1 7 . 7 3 4 C t 4 P O  0 0 0 0 0 0 0 0 0 0 0 
0 . 0 7 2 F A N O  0 0 0 0 0 0 0 0 0 0 0 

01 0 

833.268 
7.031 

01 0 

APR SUFI 
P W  
DAYIHR 

( HAY sm 
PEAK 
DAYIHR 

m sm 
PEA# 
DAYIHR 

m SUM 
PEAK 
DAYIHR 

-1.741 
-19.285 

81 8 ' 

-0.603 
-14.396 

61 8 

-0.024 

292.476 
3.084 

01 0 

97.248 
1,849 

01 0 

5.123 
0.544 

01  0 

0.000 
0 . 0 0 0  

01 0 

277.148 
2.210 

91 8 

90.321 
1.837 

61 8 

4.955 
0,501 
11 8 

0.000 
0 .000  

01 0 

-3.626 
11 8 

0 .  aoo 
0.000 
31/ 1 

0.000 
0.000 
31/ 1 

-0.273 . 
-14.430 

221 8 

-1.252 
-17.532 

211 8 

-4.124 
-20.693 

26/ 8 

.o.ooo 
0 . 0 0 0  
. o /  0 

47.516 
2.111 

01 0 

217.553 
3.016 

01 0 

679 .EO1 
3.919 

o/  0 

1254.87e 
6.284 

o/  0 

6457.068 
' 7.031 

o/ 0 

0 . 0 0 0  
0 . 0 0 0  

o/ 0 

44.323 
2.102 
231 8 

205.063 
2.380 
211 8 

648.998 
2.495 
30/ 8 

i i 5 4 . e ~  
2.611 
131 8 

5024.282 
2.611 
12/13 

13.182 CMP 0 0 0 
0.057 FAN 0 0 0 

01  0 

' 4.816 CFlP 37 27.  7 
0.056 FAN 36 , 27 8 

01 0 

5.778 CflP 112 93 40 
0.074 FAN 110 104 41 

01 0 

17.037 CHP 58 91 102 
0.090 FAN 58 105 127 

o/ 0 

31.895 CHP 11 19 88 
0.090 FAN 1 5  28 107 

01 0 

203.749 CMP 510 ' 881 505 
0.090 FAN 502 , 554 715 

01 0 

0 
0 

0 0  
0 0  

0 
0 

0 0 0  
0 0 0  

0 
0 

0 
0 PEAK 

DAYIHR 

SEP SUM . 
PEA# 
M Y I H R  

OCT sm 
PEA# 
DAYIHR 

PEOW SUM 
PEAK 
DAY/HR 

. 0 -2  0. 
-0 0 0 '  

2 
4 

2 1  
1 1  

0 
1 

0 
0 

78 
78 

23 
21  

8 8  
11 5 

4 1 1  
1 2 . o  

3 )  
0 

297 
297 

23 1 5  5 
13  3 3 -  

82 
102 

. 69 75 
81  54 

42 
2 s  

I5 
3 

577 ' 

577 

102 
136 

90 100 
109 125 

109 
53 

76 39 29 
47 29 19 

86 
41  

444 
40 5 

709 
709 

'ax sm -6.934 
PEA# -25.461 
DAYIHR 91. 8 

YR SUM -35.500 
PER# -26.144 
KON/DAY 01 0 

492 
606 

523 394 
459 369 

301 
188 

206 151  138 
174 133 100 

4044 
4205 

9.18 



UNIT TYPE is RESYS CoOLIffi-CAPACITY t 24.000 (XBTUIHR) COOLING-EIR = 0.343 (BTOIBTU) SUPPLY-FLOW = 700. (CFN 1 

UNIT LOAD ENERGY USE COMPRESSOR FAN EHERGY -------- Number of hours w i t h i n  each  PART LOAD r a n g e  --------- TOTAL 
S W  (HBTO) (mi) (KWH1 mm) 00 10 20 30 40 50 60 70 80 90 100 RUN 

WWTH P W  (KETUIHR) (W) (#w) (W1 10 20 30 80 50 60 70 80 90 100 + HOURS _ _ _ _ _  -_-_ _ _ _ _ _ _ _ _ _ _  _______-_--  ---__---_-- -_________- _--- ___-  ---- ---- ---- ---_ ---- ---- _ -_-  -_-- -___  __-_ 
m m  0.000 0.600 0.000 4 0 . 0 1 9 C I P O  0 0 0 0 0 0 0 a 0 0 0 

PEAK 0.000 0.025 0.000 0 . 0 9 O F A N O  0 0 0 0 0 0 0 0 0 0 0 
DAY/HR 31/24 o/ 0 o/ 0 o/ 0 

WB m 0.000 0.500 0.000 3 5 . a 3 2 c w p o  o o o o o o o o o o o 
PEAK 0.000 0.025 0.000 0.09OFBw 0 0 0 0 0 0 0 0 0 0 0 0 
QAY/HR 28/24 o/ 0 o/ 0 o/ 0 

MR m 0.000 1.475 0.000 2 1 . 0 5 5 C W P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK 0.000 0.025 0.000 0.09OFAN 0 0 0 0 0 0 0 0 0 0 0 0 
DAYIHR 31/24 o/ 0 o/ 0 o/ 0 

APR su# 0.117 . 22.790 21.440 7 . 0 9 9 c E 1 P 2 7  21 2 0 0 0 0 0 0 0 0 50 
PEAK 5.487 0.678 0.678 0.080 FAN 18 22 10 0 0 0 0 0 0 0 0 50 
DAYIHR 28/15 o/ 0 28/15 o /  0 

HAY 

m 

JIJL 

AUG 

SEP 

‘ O C T  

EZOW 

DEC 

YR 

m 
PEAK 
DAYIHR 

SUM 
PEAK 
DAYIHR 

m 
P E M  
MYIHR 

SUH 
PEAK 
DAYIHR 

m 
PEAK 
DAYIHR 

SUM 
PEA# 
DAYIHR 

SUM 
PEAK 
DAYIHR 

SUH 
PEAK 
DAYIHR 

SUH 
PEAK 
MNIDAY 

0.313 
10.998 
21/14 

1.493 
13.441 
20/18 

3.616 
15.402 

13/17 

2.676 
12.303 
26/17 

0.751 
10.882 

11/15 

0.051 
2.916 

5/16 

0.035 
4.121 

2 /13  

0.000 
0.000 
31/24 

9.052 
15.402 

o /  0 

49.293 
1.165 

o/ 0 

200.083 
1.442 

o/  0 

441.365 
1.743 

o/  0 

336.878 
1.393 

o/  0 

108.297 
1.182 

o/ 0 

16 A77  
0.468 

o/  0 

7.546 
0.556 

o/ 0 

0.775 
0.025 

o/ 0 

1186.083 
1.743 

o/ 0 

47.693 
1.165 
21/14 

199.958 
1.442 
20118 

441.365 
1.743 
13/18 

336 .878 
1.393 
26/17 

107.197 
1.182 
11/15 

14.752 
0.468 

5/16 

6.046 
0.556 

2/13 

0.000 
0.000 

o/ 0 

1175.328 
1.743 
7 /13  

3.514 C I P  43 
0.052 FAN 32 

, o/  0 

7.585 CIP 87 
0.058 FBw 63 

o/ 0 
17.734 CMP 104 
0.072 FIW 76 

o/  0 

13.182 C I P  104 
0.057 FAN 80 

01 0 

4.816 CMP 69 
0.056 FAN 54 

o/ 0 

4.778 CMP 42 
0.074 FAN 36 

o/ 0 

17.037 CMP 6 
0.090 FAN a 

o/ 0 

31.495 cE1P 0 
0.090 FAN 0 

o/ 0 

203.789 CMP 482 
0.090 FAN 363 

o/ 0 

32 
32 

112 
68 

118 
87 

130 
88 

68 
a4 

2 
8 

8 
5 

0 
0 

491 
354 

18 3 2 0 0 0 0 0 0 98 
18 11 3 2 0 0 0 . o  0 98 

9 6 3 8  4 5 0 0 0 0 0 3 4 2  
98 67 36 5 5 0 0 0 0 342 

141 133 62 25 7 0 0 0 0 590 
88 113 105 76 33 11 1 0 0 590 

145 87 43 3 0 0 0 0 0 512 
100 102 83 51  8 0 0 0 

O 512 d 
37 18 6 0 , O  0 0 0 0 198 
47 27 19 7. 0 0 0 0 0 198 

.o 0 0 0 0 0 0 0 0 44 
0 0 0 0 0 0 0 0 0 4 4  

0 0 0 0 0 0 0 0 0 14 
5 0 0 0 0 0 0 0 0 14 

0 0 0 0 0 0 0 0 0 0 -  
0 0 0 . 0  0 , o  0 0 0 0. 

/ 

a39 279 117 33 7 o o o o 1848 
366 320 246 141 46 11 1 0 0 1848 

9.19 



CONVENTIONAL DESIGN WE-2.1E-001 Thu NOV 4 15:07:28 1993SDL RUN 1 SIffiGLE FAMILY RESIDENCE 
CUSTUZ WEIGHTING FACTORS 2 zones - l iving 6 s l eep ing  
REPORT- SS-Q HEAT PUMP COOLING S W R Y  FOR 

RUN 1:  RESYS with on/of f  heat pump 
WEATHER FILE- TRY CHICAGO SYS-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

INDOOR FAN UNIT RUN TOTAL LOAD ENERGY I N  AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT 
TIHE ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED US€ ENERGY 

(HOURS) IMBTU) (#BTU) (HBTU) (HBTU) (HBTU) (HBTU) ( m u )  (HBTU) _--_------ ---------- ------_--_ ______--__ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  ____-__---  ---------- 

JAN 0. 0.000 0 .000 0.002 0.000 0.000 0.000 0.000 0.000 0.019 

FEB 0. 0'. 000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.004 

E3RR 0. 0.000 0.000 0,005 0.000 0.000 0.000 0.000 0.000 0.001 

BPR 5. 0.117 0.073 0.005 0.000 0.000 0.000 0.000 0.000 0.002 

HAY 13. 0.313 0.163 0.005 0.000 0.000 0.000 0.000 0.000 0.005 

m 62. 1.493 0.682 0.000 0.000 0.000 0.000 0.000 0.000 0.026 

m 151. 3.616 1.506 0.000 0.000 0.000 0.000 0.000 0.000 0.061 

BOG 111. 2.616 1.150 0.000 0.000 0.000 0.000 0.000 0.000 0.045 

SEP 31. 0.751 0.366 0.004 0.000 0.000 0.000 0.000 0.000 0.013 

c€T 2. 0.051 0.050 0.006 0.000 0.000 0.000 0.000 0.000 0.001 

EEOV 1. 0.035 0.021 0.005 0.000 0.000 0.000 0.000 0.000 0.001 

DEC 0. 0.000 0.000 0 . 0 0 3  0.000 0.000 0.000 0.000 0.000 0.000 ------- -----__-__ ______-___ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  ________--  - -__-_____ _ _ _ _ _ _ _ _ _ _  ___ -__ -___  
ANNUAL 377. 9.052 4.011 0.037 0.000 0.000 0.000 0.000 0.000 0.177 

CSPF 

CSPF 

0. (WITH PARBSITICS) 2.14 (BTWBTU) . 

(WITHOW PARASITICS) = 2.26 (BTWBTU) 

. .  
9.20 



JAN 405. -5.578 3.198 0.046 -2.97% 2.812 0.000 0.000 -0.117 0.118 

FEB 433. -6.132 3.242 0.039 -1.123 0.991 0.000 0.000 -0.093 0.117 

MAR 280. -4.557 2.829 0.064 -0.452 0.340 0.000 0 * 000 -0.058 , 0.071 

APR 91. -1.695 0.986 0.040 -0.067 0.004 0.000 0.000 -0.021 0.022 

EIAY 24. -0.583 0.308 0.021 -0.021 0.000 0.000 0.000 -0.001 0.007 

m 1. -0.024 0.017 0.001 0.000 0.000 0.000 0.000 0.000 0.000 

JUL 0. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

BUG 0. 0.000 0. DO0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

SEP 12. -0.270 0.151 0.010 -0.004 0.000 0.000 0.000 -0.002 0.003 

m 62. -1.228 0.700 0.037 -0.038 0.004 0.000 0.000 -0.014 0.015 

PtOV 244. -4.068 2.215 0.062 -0.125 0.036 0.000 0.000 -0.069 0.057 

DEC 475. -6.693 3.941 0.052 -0.411 0.278 0.000 0.000 -0.170 0.107 _---_-_ _ _ _ _ _ _ _ _ _ _  ---------- ---------* ---------- ---------- ---------- ---------- ---------- __-__---_- 
Wffi 2027. -30.828 17.148 0.372 -5.217 4.464 0.000 0.000 -0.545 0.518 ' 

HSPF (WITH PARASITICS) = 1.60 (BTU/BTU) 

HSPF (WITHOUT PARASITICS) = 1.64 CBTWBTU) 

9.2% ' 



- D E M A N D S -  - - -  - - -B a s E E o A R D s- - - - - T E M P E R A T U R E S - -  - - L O A D S  N O T  # E T - -  - - -  
#Axm # A x m  WINIklUH 

ENERGY ENERGY ENERGY IQAD ’ TWP TEYP 
HOURS 
UNDER 

COOLED 

HERT 
HOURS 
UNDER 

(MBTU) (#BTU/HR) (F)  (F)  HEATED 

REBT 
EXTRBCTIOW ADDITION BASEBOARD BASEBOARD ZONE ZONE ’ 

KOMTH (HETO) (METU) 

\ 

70.2 59.8 ’ 10 0 

70.3 59.9 3 0 

JAN 0.00000 -4.135 0.00000 0.000 

FEE 0.00000 -3.511 0.00000 0.000 

mWR - 

APR 

HAY 

m ,  

JUL 

BUG 

SEP ~ 

m 

E3oV 

DEC 

0.00000 

0.05158 

0.12686 

0.63479 

1.50851 

1.12160 ’ 

0.32901 

0.02248 . 
0.01657 . 

0.00000 

* -2.412 
, 

-0.831 

-0.285 

-0.012 

0.000 

0.000 

-0.131 

-0.599 

-2.010 

-3.397 

0.00000 

0.00000 

0.00000 

0.00000 

0 .00000 

0.00000 

0.00000 

0.00000 

0.00000 , 

0.00000 

0.000 . 77.7 

0.000 77.9 

0.000 78.0 

0.000 78.1 

0.000 78.2 

0.000 78.1 

0.000 78.0 

0.000 . 77.8 

0.000 77.9 

0.000 ~ 70.2 

59.9 

60.1 

60.2 

64.1 

71.7 

68.9 

’60 .2  

60.2 

60.1 

60.0 

1 0 

0 

0 

0 

0 

o >  

0 

. .  

. .  



ABOVE 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

75-80 77 65 49 42 42 48 73 77 87 97 119 133 149 153 160 159 159 149 149 146 140 133 128 100 2634 

70-75 59 61 66 61 56 52 103 180 204 212 207 204 191 185 178 177 178 184 181 190 195 170 36 49 3379 

65-70 37 37 42 41 44 47 17 105 74 56 39 28 25 27 27 29 28 32 35 29 30 60' 58 46 993 

60-65 183 193 198 210 210 205 160 3 0 0 0 0 0 0 0 0 0 0 0 0 0 2 143 168 1675 

B W  60 9 9 1 0 1 1 1 3 1 3 1 2  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 79 

\ 



ii" 

KORTH 

JM' 

mB 
WR 

APR 

W Y  

JUN 

Jvt, 
AUC 

SEP 

m 
WOV 

DEC 

I - -  -D E M A N D S- - - - - - - B A S E B O A R D S - - -  - - T E M P E R A T U R E S - -  - - L O A D S  N O T  M E T - -  

HEAT HEAT #Axm wm MINIMUM 
EXTRACTION ADDITION . BASEBOARD BASEWARD ZONE ZONE HOURS HOURS 

( m u )  ( m u )  (#BTU) (KBTU/HR) (F) (F)  HEATED COOLED 
ENERGY ENERGY ENERGY LQAD TWP TMP ' UNDER ~ UNDER 

I 

0.00000 

0.00000 

0.00000 

0.04350 

0.10750 

0.54882 

1.33571 

0.98452 

0.28617 

0.01912 

0.01396 

0.00000 

-4.276 

-3.631 

-2.512 

-0.870 

-0.303 

-0.013 

0.000 

0.000 . 

-0.138 

-0.628 

-2.088 

-3.517 

-0.16217 

-0.13177 

-0.11287 

-0.06370 

- 0.021 04 

0.00000 

0.00000 

0.00000 

-0.00436 

-0.03434 

-0.08962 

-0.13335 . .  

-1.402 

-1.205 

-1.254 

-1.141 

-0.883 

0.000 

0.000 

0.000 

-0.634 

-0.666 

-1.106 

-1.208 

69.7 

70.0 

74.4 

75.9 

75.5 

76.2 

76.8 

76.8 

76.7 

76.0 

75.8 

69.4 

~ 

60.1 0 0 

60.1 0 0 

60.1 0 0 

60.1 0 0 

60.2 0 0 

63.1 0 0 

70.0 0 0 

67.3 0 0 

60.2 0 0 

60.2 0 0 

60.1 0 0 

60.1 , o  0 

I 

, 

9.24 



ABOVE 85 o o - ' o o o o o o o o o o o ' o o o o o o o o o o o  0 . 
80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

75-80 QQ 36 30 26 26 26 0 5 8 7 0 17 37 68 95 115 120 119 107 90 78 58 40 54 1206 

70-75 78 71 68 64 61 55 86 86 88 100 129 128 123 102 80 62 53 51  60 70 75 88 103 78 1955 

65-70 40 48 47 87 46 51 105 264 267 257 236 224 205 195 190 188 192 195 198 205 212 206 Q Q  39 3701 

60-65 203 210 220 228 232 233 174 IO 2 1 0 0 0 0 0 0 0 0 0 0 0 1 3  178 194 1898 

BELGY 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 



I 

9.26 P 



HO?tTH BTU/UNIT: 

JAW 
--_---- 

ENERGY comsuE1pTIow ~ ~ I T S / ~ I  
PEAK D W D  (UMITS/HR OR DAY1 

P W  DAY/HR 

ENERGY CONsuE1RION (UNITS/KO) 
PEAK D W D  (UNITS/HR OR DAY) 

P W  DAY/HR 

PEB 

HAR 
ENERGY comswmoN ~UMITS/KOI 
PEAK D W D  KJNITS/HR OR DAY) 

PEB# DAY/HR 

ENERGY CONSUMPTION (vpJITS/KO) 
PEBK D W D  (UWITS/HR OR DAYI 

P W  DAY/HR 

ENERGY CONSVE1FTION (UNITS/Wl 
PEAK D W D  (UNITS/HR OR DAY) 

P W  DAY/HR 

ENERGY CONSQWI'ION ~VNITSNOI 
PEAK DEMAND (UEJITS/HR OR DAY1 

PEAK DAY/HB 

a PR 

E38Y 

m 

JOL 
ENERGY comsmmoN ~UPIITS/MII 
PEAK D W D  IUNITS/HR OR DAYI 

PEA# DAY/HR 

ENERGY CONSUMPTION (UNITS/MIJ 
PEAK DEiYAND (UNITS/HR OR DAY1 

PEA# DAYIHR 

Am 

SEP 

. PEAK D W D  (UNITWHR OR DAY1 
PEA# DAY/HR 

OCT 
ENERGY CONSUMPTION WNITS/MIo) 
PEAK D W D  (UNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSUMPTION (UNITS/Wl 
PEAK D W D  (UNITWHR OR DAY) 

P W  DAY/HR 

ENERGY CONSUMPTION (UNITS/KO) 
PEAK D W D  (UNITWHR OR DAY1 

PEAK DAY/HR 

ENERGY comsmmm WNITSIKOD) 

mow 

DEC 

------- 
TOTAL 
ENERGY CONSUMPTION (UNITS/YRl 
PEAK D W D  (UNITS/HR OR DAY) 

ELECTRICITY 
METER-1 

3413./M - ------ -'- ---- --- 
3352.9 
14.2 
12/ 8 

2695.4 
14.3 
4/ 8 

2368.2 
14.2 

24/ 8 

1716.0 
10.0 
8/  8 

1504.5 
8.3 
6/ 8 

1451.5 
6.7 

30/ 8 

1680.4 
6.5 

3/  8 

1551.8 
6.1 

16/ 8 

1344.2. 
7.9 

23/ 8 

1522.7 
9.1 

21/ 8 

2044.1 
10.5 
14/ 8 

2780.0 
13.2 
9/ 8 

24011.8 
14.3 

9.27 



SIKGLE FAMILY RESIDENCE . 

REPORT- PS-D P W  LOADS SATISFIED 

CONVEWIONAL DESIGN ME-2.1E-001 Thu NOV 4 15:07:28 1993PDL RUN 1 

WEATHER FILE- TRY CHICAGO 
RUN 1: RESYS with on/off heat p W  

cOSTG4 WEIGHTING FACTORS 2 zones - living h sleeping 

(-3 ________________________________________----------------------------------------------------------------------------------------- 

I 24011.8 100.0 

LOAD SATISFIED 24011.8 100.0 

EI=.DP=EI=III=I=E 
BECTRICITY 

IIE=tl=tltl== 

TOTAL LOAD op1 PLANT 24011.7 

9.28 

. I  

I. ' 

I -  

. ,  



ai 
SUNWRY OF WADS W E T  

ELECPRICAL LOJiDS 82.0 82.0 0.000 0.000 0 

9 . 2 9  



ELECTRICITY 

19.2 

’ 14.4 

4.0 

0.4 

0.7 

8 .5  

34.7 

. I  

---------- 
81.9 

ENERGY TYPE: 
UNITS: XBTU 

CATQ;ORY OF USE --------------- 
SOURCE USES 

SPACE HEAT 

SPACE CCBL 

PUMPS 6 HISC 

WE%T FMS 

S U P P M  HEAT 

~ W O T  WATER 

TOTAL 

TOTAL SITE ENERGY 81.95 #BTU 69.7 tiBTU/SQFT-YR GROSS-ARE4 69.7 KBTU/SQW-YR NET-AREA 
TOTAL SOURCE ENERGY 245.87 MBTU 209.1 W)TO/SQFT-YR GROSS-AREA 209.1 KBTU/SQFT-YR NET-AREA 

PERCENT OF HOURS ANY SYSTW ZONE OUTSIDE OF T H R a I f f i  RANGE = 0.2 
PERCENT OF HOURS ANY PLAWP LOAD NOT SATISFIED = 0.0 

NOTE: ENERGY I S  APPORTIONED HOURLY TO ALL END-USE CATEGORIES. ‘ 

I 

9.30 , 



mEc-COST ELECTRICITY 1 2 3 4 5  24012. #wH , ' 1969. 0.0820 YES 

w-COST WATURAL-CAS 1 2 3 4 5  0 .  mew 0 .  0.0000 YES 

=.=I====== 

1969. 

ENERGY COST/CFSS BLDG A m :  1.67 
ENERGY COST/WET BLDG AREA: 1.67 

9.3% 



0 
S D L  P R O C E S S O R  I N P U T  D A T A  

Thu NOW 4 15:07:28 1993SDL RUM 2 

0 

I 

O 248 O 

0 249 O TITLE 
' 250 O 

Q 251 
252 O 

253 S 
254 O S 
255 S 
256 S 
257 O S 
258 O S 
259 
260 O 

0 261 
0 262 * HEAT-1 

Q 264 
Q 265 HEAT-2 

266 
Q 267 COOL-1 
O 268 O 

0 269 
Q 270 COOL-2 
Q 271 O 

O 272 O 

Q 273 O 

0 274 
275 
276 ZONE-1 
277 

Q 278 O 

279 O 

, 0 280 
281 

Q 282 O 

Q 283 O 

* 284 * 
0 285 ZONE-2 
Q 286 O 

287 O 

0 280 
0 289 O 

Q 290 SYS-f 
Q 291 

263 O 

292 O 

293 O 

Q 29% 
295 
296 
297 
290 

Q 299 

LIMB-5 O R U N  2: 'RESVW wi th  v u  spd h t  pllra~ .. 
SYSTWS-REPOR? ' S~RY=(SS-A,SS-H,SS-F.SS-O) . . 
The house is cond i t ioned  by e c e n t r a l  2 t o n  v a r i a b l e  s p e d  h e a t  pump. 
Thermosta t s  i n  each  zone c o n t r o l  i n d i v i d u a l  zone air dampers. The 
the rmos ta t  set p o i n t s  i n  each  zone are set t o  t a k e  advantage  of t h e  
occupancy p a t t e r n s  i n  the 'house .  A h e a t  exchanger d m s t r e m  from 
t h e  compressor allows part of t h @  r e f r i g e r a n t  s u w r h e a t  t o  be used for 
h e a t i n g  domest ic  h o t  water. 

=SCHEDULE 

=SCHEDULE 

=SCHEDULE 

=SCHEDULE 

s 
=ZONE 

THRu DEC 31  (ALL) (1.7) (60) 
(8.22) (70) S set p o i n t  
(23,241 (60) .. 

THRU D E  3 1  (ALL) (1.24) (60) 

5 l i v i n g  area h e a t i n g .  

.. $ bgdrOoftl  h e a t  s e t p t  

THRU DEC 3 1  (ALL) ( 1 , 7 ) ( 8 5 )  

THRU D E  31  (ALL) (1.7) (78)  

S l i v i n g  area coo l ing  

S bedrom coo l ing  set 

( 8 , 2 2 ) ( 7 8 )  S set p o i n t  
(23.24) (85)  .. 
(8.22) (80) S p o i n t  
(23 .24 ) (78 )  .. 

5 -----Living zone------ 

DFSICN-HEW-T=70 DESIGN-COOL-T=78 
THROTTLIPEC-RBPIC&O. 2 
ZONE-TYP&CO~ITION~ 

HEAT-TWP-SCHtHeAT-1 S f u l l  SySteR Cfm. 
COOL-TmP-SCH=COOL-l . 
ASSICNED-Cn#=700 $ Each zone can r e c @ i v e  t h e  . 

COOL-SH-CAP16000 
M-SUPPLY-T=lOS HIW-SUPPLY-T=57 
mLIffi-EI-R= -343 HEATIffi-EIR=.306 
HP-SUPP-SOURC&eLmRIC #AX-HP-SUPP-T=40. 
HeAT-WASTg-HeRT=O. .. $ no h e a t  recovery  i n  h e a t i n g  s mods 

I .  

'. . 



303 O 

O 304 
* 305 DHWSCH-1 SCHEDULE 

306 
307 * 
308 
309 END .. 
310 CO#WTE SYSTBlS l .  

O 311 INPUT P M  .. 

DHW-SCH = DHWSCH-1 .. 
THRU D E  31 (ALL) 
(1 ,71 (01 ( 8 . 9 )  11.0) (10.121 (01 (13 .14)  (.05) 
(15 .17)  ( 0 )  (18,21) ( . 6 7 )  (22,241 ( 0 )  .. 0 

9.33 



P . D L  P R O C E S S O R  I N P U T  D A T A  

Thu NW 4 15:07:28 1993PDL RUN 2 

312 P M 1  = PM-ASSIGN#EWT .. 
313 
314 PLANT-REPORT S W R Y =  (BEPS, PS-B) . . 

O 315 
316 O EXD .. 
317 COMPUTE PLANT . . 
318 O 

319 INPUT ECONOXICS .. 

. .  

9.34. 

. 



* 320 * 
3 2 1  * 

* 322 * 
323 * 

* 324 * 
* 325 O 

* 326 
* 321  

328 * 
* 3 2 9  * 
* 330 

331 * 
* 332 O 

* 333 * 

E D L  P R O C E S S O R  I N P U T  D A T A  

T h u  NOV 4 15:07:28 1 9 9 3 E D L  RUM 2 

ECOMOYICS-REPOF3 S M R Y = ( E S - D )  .. 
ELK-COST = UTILITY-RATE RESOURCE = ELECTRICITY 

BLOCK-CHARGES = (ELCOST) .. 
ELCOST = BLOCK-CHARGE BLOCKI-TYPE = ENERGY 

BLOCK1-DATA = 1800, .065,400, .080,1. .lo) . . 
GAS-COST I UTILITY-RATE RESOURCE I NATURAL-GAS 

ENERGY-CHG 5 .55 .. 
END .. 
COMPUTE ECONOXICS .. 
INPUT S Y S T W S  .. 

\ 

9.35 



SINGLE F M I L Y  RESIDENCE CONVEtfl'IONAL DESIGN D O E - 2 . 1 E - 0 0 1  T h u  NOV 4 15:07:28 1 9 9 3 S D L  RUN Z 
C U S T W  WEIGHTING FACTORS 
REPORT- SV-A SYSl'W DESIGN PARAHEI'ERS SYS- 1 WEATHER F I L E -  TRY CHICAGO ' 

2 zones - living 6 sleeping RUN 2: REsnpT with VU spd ht pwnp 

~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SYSTEM ALTITUDE M O R A R E A  #Ax 

TYPE HULTIPLIER (SQFT ) PEDPLE 

RESVVT 1.000 1176.0 0 .  

"EZ 
SYS- 1 

SUPPLY RETURN ODTSIDE W L I f f i  HEATING COOLING HEATING HEAT P m P  
FAN ELEC DELTA-T FAN ELEC DELTA-T A I R  CAPACITY S a S I B L E  CAPACITY E I R  E I R  SUPP-HEAT 

(CFN I ( # # J  (Fl (CFN I (##I (F) RATIO (KBTWHRJ (SHRI  (KBTU/HRl (BTU/BTUl (BTU/BTUl (KBTU/HRl 

700. 0.112 0 . 4  0.  0.000 0 . 0  0 .000  24.000 0.667 -26.902 0 .34  0 .31  -24.000 

SUPPLY &?omus #INI#V# OUTSIDE COOLIff i  MTRACTION HEATING ADDITION 
ZONE FLOW FLOX FAN FLOW A I R  FLOX CAPACITY SENSIBLE RATE CAPACITY RATE 
NAME ( C r n  ) ~ C r n  I (##I RATIO (Cp# J (#BTU/HRJ ( S H R )  , (#BTU/HR)  (KBTU/HRl ( # B T U / H R J  MULTIPLIER 

z o m - 1  700.  0 .  0.000 0.001 0.  0.00 0.00 15.66 0 .00  -26.46 1 . 0  

m m - 2  700. .o. 0.000 0.001 0.  0.00 0 .00  15.66 0 .00  -26.46 , 1 .0  

" . 

I 

, 



FEB SOH 
PEAK 
DAY/HR 

PZAR SOH 
PEAK 
DAY/HR 

APR SUM 
PEAK 
DAY/HR 

WBY SUM 
P E W  
DAY/HR 

m suw 
PEAK 
DAY/HR 

m SUM 
PEAK 

, DBY/HR 

BUG SUM 

. DAYIHR 

SEP SUM , 
PEAK 
DAY/HR 

PEA# 

CCT SOH 
PEAK 
DAY/HR 

mv suw 
PEA# 
DAY/HR 

2.587 
19.330 
281 9 

2.809 
18.955 
311 9 

2.584 
18.017 

301 9 

2.475 
16.703 
311 9 

2.207 
15.389 
301 9 

2.114 
14.263 
31/ 9 

2.058 
13.888 
31/ 9 

2.045 
14.263 
301 9 

2.253 
15.201 
31/ 9 

2.368 
16.515 
301 9 

910.286 
5.890 
281 9 

988.242 
5.776 
311 9 

909.023 
5.490 
30/ 9 

870.824 
5.090 
311 9 

776.454 
4.689 
301 9 

743.631 
4.346 
31/ 9 

724.058 
4.232 
311 9 

719.643 
4.346 , 

301 9 

792.550 
4.632 
31/ 9 

833.267 
5.033 
30/ 9 

0.000 
0.000 
28/24 

0.000 
0.000 
31/24 

0.000 
0.000 
30/ 1 

0.000 
0.000 
311 1 

0.000 
0.000 
30/ 1 

0.000 
0.000 
31/ 1 

0.000 
0.000 
-31/ 1 

0.000 
0.000 
301 1 ' 

0.000 
0.000 
31/24 

0.000 
0.000 
30/24 

0.000 504 0 0 0 0 112 0 56 0 0 0 672 
0.000 
28/24 

0.000 558  0 0 0 0 124 0 62 0 0 0 744 
0.000 
31/24 

0.000 540 0 0 0 120 0 0 60 0 0 0 720 
0.000 
301 1 

0.000 558  0 0 0 124 0 62 0 0 0 0 744 
0.000 
311 1 

0.000 540 0 0 0 120 0 60 0 0 0 0 720 
0.000 
30/ 1 

0.000 558 0 0 124 0 62 0 0 0 0 0 744 
0.000 
31/ 1 

0.000 558 0 0 124 0 62 0 0 0 0 0 744 
0.000 
31/ 1 

0.000 540 0 0 120 0 60 0 0 0 0 0 720 
0.000 
30/ 1 

0.000 558 0 0 0 124 ~ 0 62 0 0 0 0 744 
0.000 
31/24 

0.000 540 0 0 0 120 0 60 0 0 0 0 720 
0.000 
30124 

DEC SUM 2.642 929.540 0.000 0.000 558 0 0 0 124 . O  0 62 0 0 0 744 
PEA# 17.829 5.433 0.000 0.000 
DAYIHR 31/ 9 311 9 31/24 31/24 

YR SUM 28.922 10175.467 0.000 0.000 6570 0 0 368 732 544- 244 302 0 0 0 8760 
PEAK 19.330 5.890 0.000 0.000 
WNIDAY 2/28 2/28 12/31 12/31 

9.37 



# A x m  W m  ELEC- MAxm 
COOLING T M  DRY- m- CCioLIffi HUTING TIME DRY- #ET- HEATING TRICAL ncc 
ENERGY O F W  BULB BULB LQm ENERGY O F W  BULB BULB LOAD ENERGY LOAD 

KOWH (MBTU) DY HR TBiP TB4P (#M'U/HR) WBTU) DY HR TBIP T W P  (#BTU/HRl (lam) (ma 
I 

JAN 0.00000 0.000 -7.629 12 8 -7.F -7.F -22.671 1822. 8.123 

FEB 

WR 

APR 

WY 

JUN 

JUL 

AUG 

SEP 

OCT 

0.00000 

0.00000 

0.05743 

0.16748 

0.93065 

2.57592 

1.80715 

0.46676 

0.01972 

28 1 5  . 78.F 68.F 

21  i 4  ' 8 5 . ~  7 5 : ~  

20 \18 91.F 78.F 

1 3  17 97.F 78.F 

26 17 94.F 76.F 

11 15 87.F 72.F 

5 16 74.F 62.F 

0.000 

0.000 

2.671 

7.676 

11.261 

13.634 

10.031 

8.689 

1.380 

-6.413 4 8 7.F 6.F 

-Q.252 24 8 6.F 5.F 

-1.407 8 8 30.F 27.F 

-0.423 6 8 37.F 33.F 

-0.011 1 8 50.F 49.F 

0.000 

0.000 

-0.169 23  8 36.F 34.F 

-0.980 21  8 30.F 29.F 

-20.592 

-20.654 

-12.513 

-8.230 

-1.595 

0.000 

0.000 

-8.489 

-11.251 

1314. 

992. 

616. 

532. 

512. 

623. 

573. 

507. 

580. 

7.505 

7.524 

2.657 

2.143 

1.713 

2.014 

1.604 

2.173 

2.517 

EEOV 0.01912 2 13  74.F 61.F 2.095 -3.477 14 8 27.F 26.F -13.339 831. 2.867 

DEC 0.00000 0.000 -6.139 9 8 13.F 12.F -18.121 1173. 5.013 - ___-_--_- ---------- --__---_- _-__------ ---_---- --__-_- 
6.044 0. z -30.860 10075. 

13.634 -22.671 8.123 

\ 

I 

9.38 



- - F A N  E L E C - - -  - - F U E L  H E A T - -  - - F U E L  C O O L - -  - E L E C  H E A T - -  - E L E C  C O O L - ' -  

JBW 38. 0.111 

WB 34. 0.111 

EaAR 14. 0.111 

APR 3. 0.071 

M Y  1. 

m 2 .  

JUL 7. 

AUG 5. 

SEP ' 1. 

OCT 2. 

R O W  9. 

DEC 24. ___---_--- . 

0.027 

0.044 

0.063 

0.036 . 

0.030 

0.058 

0.095 

0.111 
.--------- 

TOTAL ' 141. 

w 0.111 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 ._--___--_- - 

0: 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 0.000 1303. 

0.000 0.000 848. 

0.000 0.000 500. 

0.000 0.000 147. 

0.000 0.000 44. 

0.000 0.000 1. 

0.000 0.000 0. 

0.000 0.000 0. 

0.000 0.000 19. 

0.000 0.000 99. 

0.000 0.000 358. 

0.000 0.000 672. -__---___-_ ____------_ ___--__-__ . 
0.000 3991. 

0.000 

6.668 3. 0.025 

6.058 1. 0.025 

6.077 0. 0.025 

1.264 3. 0.167 

0.797 9. 0.405 

0.178 46. 0.685 

0.000 138. 1.044 

0.000 90. 0.640 

0.824 25. 0.474 

1.137 2 .  0.066 

1.450 1. 0.102 

3.585 0. 0.000 
. - -_------  ---_----_- _--------- 

319. 

6.668 1.044 

9.39 



\ 

SINGLE FAMILY RESIDENCE CONVEWTIONAL DESIGN DOE-2.1E-001 Thu NOV 4 15:0?:28 1993SDL RUN 2 

REPORT- SS-P LOAD, FNERGY AND PART MAD HEATIRG IN SYS-1 I #EATHER FILE- TRY CHICAGO 
CUSTUX WEIGHTING FACTORS 2 zones - living 6 sleeping RUN 2: R E M  with v u  spd h t  pump 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNIT TYPE is RESVVT HEATIffi-CAPACITY = -26.902 (#BTU/HR) HEATING-EIR I 0.306 (BTUIBTU) SUPPLY-FLOW = 700. (CFW I 

UNIT MAD ENERGY USE COMPRESSOR FAN ENERGY -------- Number of hours within each PART LOAD range --------- TOTAL 

JAW 

FEB 

APR 

. WY 

m 

JUL 

SEP 

OCT 

DEC 

YR 

SUM -7.629 
PEW -22.671 
DAYIHR 121 8 

m -6.413 
PEW -20.592 
DAYIHR 41 8 

m -0.252 
PEAK -20.654 
DAYIHR 241 8 

SuEl -1.407 
PEAK -12.513 
DAYlHR 8/ 8 

SUM -0.423 
PEAK -8.230 
DAYIHR 61 8 

SUM -0.011 
PEAK -1.595 
DAYIHR 1/ 8 

sm 0.000 
PEAK 0.000 
DAYIHR 311 1 

SUM 0.000 
PEAK 0.000 
DAYIHR 31/ 1 

SUM -0.169 
PEAK -8.489 
DAYIHR 231 8 

SUM -0.940 
PEAX -11.251 
DAY/HR 21/ 8 

S q  -3.477 
PEAK -13.339 
DAY/HR 14/ 8 

SUM -6.139 
PEAK -18.121 
DRYIHR 9/ 8 

SuEl -30.860 
PEAK -22.671 
WJNIDAY 01 0 

1303.220 
6.668 

01 0 

847.956 
6.058 

01 0 

500.282 
6.077 

01 0 

146.960 
1.264 

01 0 

43.890 
0.797 

o/ 0 

1.073 
0.178 

01 0 

0.000 
0: 000 

01 0 

0.000 
0 .ooo 

o/  0 

18.503 
' 0.824 

01 0 

98.617 
1.137 

01 0 

358.398 
1.450 

o/  0 

671.799 
' 3.585 

o/ 0 

3990.640 
6.668 

01 0 

592.886 
1.777 
8/12 

661.552 
1.824 
61 8 

026.469 
1.778 
231 8 

140.038 
1.264' 

81 8 

38.829 
0.797 
61 8 

0.908, 
0.137 
11 8 

0.000 , 
0.000 

01 0 

0.000 
0.000 

01 0 

15.942 
0.824 
231 8 

90.816 
1.137 
211 8 

350.825 
1.450 
26/ 8 

650.033 
1.805 
181 8 

2968.259 
1.824 
21 6 

38.354 CHP 15 
0.111 FAN 14 

01 0 

33.792 CMP 24 
0.111 FAN 19 
01 0 

13.923 CMP 91 
0.111 FAN 90 
01 0 

3.031 CMP 149 
0.071 FAN 141 

o/ 0 

1.072 CWP 123 
0.027 FAN 120 

01 0 

2.280 CMP 11 
0.044 FAN 11 
01 0 

7.440 C#P 0 
0.063 FAN 0 
o/ 0 

4.629 CMP 0 
0.036 FAN 0 

01 0 

1.413 C#P 46 
0.030 FAN 43 

o/ 0 

1.877 CMP 165 
0.058 FAN 151 

o/  0 

9.388 CMP 114 
0.095 FAN 111 

o/ 0 

23.754 CHP 3 
0.111 FAN 10 

o/ 0 

140.953 CHP 741 
0.111 FAN 710 

Of 0 

10 
20 ---- 
52 
52 

60 
61 

148 
145 

99 
108 

47 
'49 

0 
0 

0 
0 

0 
0 

19 
24 

81 
96 

131 
121 

54 
50 

691 
706 

20 
30 _-_- 
52 
75 

U8 
64 

108 
130 

66 
70 

14 
15 

0 
0 

0 
0 

0 
0 

5 
2 

38 
37 

98 
123 

69 
90 

498 
606 

30 
40 ---- 
109 
106 

65 
60 

14 0 
148 

35 
- 35 

3 
3 

0 
0 

0 
0 

0 
0 ,  

1 
2 

19 
26 

106 
109 

17 5 
175 

653 
660 

40 
50 _--_ 

135 
115 

74 
75 

103 
81 

29 
24 

2 
2 

0 
0 

0 
0 

0 
0 

2 
2 

13 
3 

91 
82 

177 
187 

626 
531 

50 
60 -___  
62 
55 

61 
54 

.31 
36 

6 
4 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
3 

60 
47 

103 
102 

324 
301 

60 
70 _-__ 
25 
27 

77 
60 

i6 
5 

1 
3 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2 
1 

22 
. 24 

56 
53 

199 
173 

70 
80 ---- 
27 
23 

61 
64 

. 5  
11 

1 
1 

0 
. o  

0 
0 

0 
0 

0 
0 

0 
0 

0 
2 

4 
5 

31 
36 

135 
142 

80 
90 ---- 
19 
26 

66 
49 

8 
7 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

.2 
4 

27 
22 

122 
108 

I 90 
100 

30 
251 

29 
165 

7 
47 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
2 

14 
59 

80 
524 

100 RUN ' 
+ HOURS 

92 618 
0 744 

73 644 , 
0 671 

31 688 
0 696 

0 386 
0 386 

0 189 
0 189 

0 11 
0 11 

0 ~> 0 
0 0  

0 0  
0 0  

0 73 
0, 73 1 

0 319 
0 319 ' 

' 0 628 
, 0 628 

35 744 
0 184 

231 4300 
0 .  4461 

'\ 

9.40 



SIKGLE FAMILY RESIDENCE CONVENTIONAL DESIGN DOE-2.1E-001 Thu NoV 4 15:07:28 1993SDL RUN 2 

REPORT- SS-P LOAD. ENERGY AND PART LOAD COOLIffi I N  SYS-1 #EATHER FILE- TRY CHICAGO 
CUSl'OX WEIGHTING FACTORS 2 zones - l i v i n g  6 s l e e p i n g  RUN 2: RESWT with v a r  spd h t  pump 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNIT TYPE is RESVVT COLIEIC-CAPACITY = 24.000 (#BTU/HR) COOLIffi-EIR = 0.343 IBTUfBTU) SUPPLY-FLOY I 700. (CFM ) ''d 

UNIT LOAD ENERGY USE COUPRFSSOR FAN DdERGY -------- Number of hours w i t h i n  each PART LOAD range  --------- TOTAL 
SUN (#BTu) (mi) (mu) (mi) 00 10 20 30 40 50  60 70 80 90 100 RUN 

KONTH PEAX (KBTWHR) CXW! (#w) (#w) 10 20 30 50 50 60 70 80 90 100 + HOURS ----- ---- ---------- ----------- ----------- ----------- ---- ---- ---- ---- ---- _ _ _ _  - ___  --_- _ _ _ _  -___ _ _ _ _  -_-- 
JnIim 0.000 3.150 0.000 3 8 . 3 5 5 C U P O  0 0 0 0 0 0 0 0 0 0 0 

P E W  0.000 0.025 0.000 O . 1 1 1 F M O  0 0 0 0 0 0 0 0 0 0 0 
OAY/HR 31/25 o/ 0 O f  0 o/ 0 

FEB !3JM 0.000 0.675 0.000 3 3 . 7 9 2 C U P O  0 0 0 0 0 0 0 0 0 0 0 
PEA# 0.000 0.025 0.000 0 . 1 1 1 F A N O  0 0 0 0 0 0 0 0 0 0 0 
DAYfHR 28/25 O f  0 O f  0 o/ 0 

mR !3JM 0.000 0.475 0.000 1 3 . 9 2 3 C E l P O  0 0 0 0 0 0 0 0 0 0 0 
P E W  0.000 0.025 0.000 0 . 1 1 1 F w W O  0 0 0 0 0 0 0 0 0 0 0 
DAYfHR 31/24 o/ 0 O f  0 . O f  0 

WPR sm 0.057 3.366 2.816 3 . 0 3 1 C U P 3 9  5 0 0 0 0 0 0 0 0 0 44 
PEAX 2.671 0.167 0.167 0 . 0 7 1 F A N 3 2  12 0 0 0 0 0 0 0 0 0 44 
OAYfHR 28/15 O f  0 27/ 17 O f  0 

. .  
my SUM 

PEA# ' 

DAYfHR 

m sm 
PEAK 
DAYfHR 

JUL sm 
PEAX 
DAYfHR 

0.167 
7.676 
21/14 

0.931 
11.261 
20/ 18 

2.576 
13.634 

13/ 17 

8.939 7.614 
0.405 0 .405  

Of 0 21/ 14 

46.431 46.306 
0.685 0.685 

O f  0 20/ 18 

137.547 137.547 
1.044 1.044 

O f  0 13/18 

1.072 CWP 61 17 
0.027 FAN 46 23 

O f  0 

2.280 CWP 172 104 
0.044 FAN 109 106 ' 

01  0 

7.440 CElP 208 139 
0.063 FAN 141 120 
o i  0 

5 0 0 0 0 0 0 0 0 83 
9 4 1 0  0 0 0 0 0 83 

P 
42 3 3 0 0 0 0 0 0 3 2 4  
6 1 3 5  7 5 1 0  0 0 0 3 2 4  

132 65 29 8 0 0 0 0 0 581 
89 96 74 43 15 3 0 0 0 581 

AUG Sv# 1.807 90.252 90.252 4.629 CUP 208 145 I01  41  1 0 0 0 0 0 0 496 

O 496 i, 
PEA# 10.031 0.640 0.640 0.036 FAN.136 128 92 76 52 12 0 0 0 0 
OAYfHR 26/17 O f  0 26/ 17 O f  0 

SEP SUM 0.467 24.540 23.465 1.413 CHP 127 37 23 3 0 0 0 0 0 0 0 190 
PEA# 8.689 0.474 0.474 0.030 FAN 89 51 27 17 6 0 0 0 - 0  0 0 190 
DAYfHR 11/15 O f  0 l l /  15 O f  0 

m suw 0.020 2.171 0.921 1 . 8 7 7 C E l P 3 1  0 0 0 0 0 0 0 0 0 0 31 
PEAK 1.380 0.066 0.066 0 . 0 5 8 F A N 3 1  0 0 0 0 0 0 0 0 0 0 31 
DAYfHR 5/16 O f  0 5 /  16 O f  0 

mv sm 0.019 1.232 0.907 9 . 3 8 8 C E l P 1 5  0 0 0 0 0 0 0 0 0 0 15 
PEAK 2.095 0.102 0.102 0.095 FAN 10 5 0 0 0 ' 0 0 0 0 0 0 15 
DAYfHR 2 /13  O f  0 21 13 o/ 0 

DEC SUI4 0.000 0.000 0.000 2 3 . 7 5 4 C U P O  0 0 0 0 0 0 0 0 0 0 0 
PEW 0.000 0.000 0.000 0 . 1 1 1 F I w O  0 0 0 0 0 0 0 0 0 0 0 
DAYfHR 31/24 O f  0 O f  0 O f  0 

YR suw 6.044 318.778 309.828 140.953 CUP 861 447 303 112 33 8 0 0 0 0 0 1764 
PEAK 13.634 1.044 1.044 0.111 FAN 594 445 278 228 140 60 16 3 0 0 0 1764 
MNfDAY O f  0 O f  0 7 /  13 O f  0 

9.4% 



JAN 0.000 0.000 0 .000  , 0.000 0.000 0.023 0. 0.000 0.000 0.011 

0.000 0 .000  0.000 0 . 0 0 0  0.000 0.005 FEB 0. 0.000 0.000 0.002 

0.002 ' 0.000 : 0.000 0 .000  0.000 ' 0.000 0.001 0 .  0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0 .000  

0.000 0.000 0.000- 0.000 0.000 0.001 

APR 7.  0.057 0.010 0.002 

MAY 20. 0.167 0.026 0.005 

m 111. 0.931 0.158 0.000 0.000 0.000 0.000 0 .000  0.000 0.008 

0.000 0 .000  0 .000  0.000 0.000 0.000 0.025 

0.000 0.000 0.000 0.000 0.000 1 0.000 0.016 

0.004 0.000 0.000 0.000 0 . 0 0 0  0 . 0 0 0  0.004 

Ja 294. 2.576 0.869 

BUG 214. 1.807 0.308 

SEP 57. 0.461 0.080 

OCT 2. 0.020 0.003 

MOV 2. 0.019 0.003 

DEC 0. 0.000 0.000 

- 

0.004 0 . 0 0 0  0 .000  0.000 0 . 0 0 0  0.000 0 .ooo 

0.001 0.000' 0.000 0.000 0 . 0 0 0  0 .000  0 . 0 0 0  

0 .000  0 .000  0 . 0 0 0  0 .000  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _______- - -  ---------- ---------- ---------- ---------- 
0.000 0 .000  0 .000  0 . 0 0 0  0 .000  0.084 ANNUAL 708. 6.044 1.057 0.031 

CSPF (WITH PARASITICS) = 5.16 (BTU/BTU) 

CSPF (WITHOUT PARASITICS) 5.72 (BTU/BTu) 

' I  

\ 

9.42  



JAN 

FEB 

mi? 
APR 

FLAY 

Juw 

JUL 

AUG 

SEP 

OCT 

mv 
DEC 

573. 

589. 

521. 

201. 

57. 

1. 

0. 

0. 

23. 

131. 

457. 

706. -_-_-__ 
ANNUAL 3260. 

-5.573 2.023 0.018 

-6.128 2.258 0.011 

-4.324 1.456 0.024 

-1.506 0.478 0.024 

-0.433 0.133 0.017 

-0.011 0.003 0.001 

0.000 

0.000 

-0.176 

-0.907 

-3.729 

-6.546 _____-_-__ . 
-29.413 

0.000 

0.000 

0.054 

0.310 

1.197 

2.219 .--------- - 
10.131 

0.000 

0.000 

0.009 

0.027 

0.026 

0.006 
. - _ _ _ _ _ _ _ -  

0.162 

HSPF ( W I T H  PARASITICS) = 2.23 (BTU/BTU) 

SUP WIT SUP WIT WASTE HEAT WASTE HEAT 

-2.407 2.407 

-0.625 0.625 

-0.228 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-0.068 ___--_---- 
-3.327 

0.228 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.068 ---------- 
3.327 

GENERATED 
(HBTU) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 -_-__-_--_ 
0.000 

USE 
MBTU) __-------- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 -______- - -  
0.000 

-0 .351 

,-0 .340 

-0.300 

-0.100 

-0.009 

0.000 

0.000 

0.000 

-0.007. 

-0.047 

-0.252 

-0.475 -_-_------ - 
-1.880 

0.108 

0.110 

0.046 

0.010 

0.002 

0.000 

0.000 ' 

0.000 

0.001 

0.006 

0.032 

0.081 --------- 
0.397 ~ 

HSPF (WITHOW PARBSITICS) = 2.29 (BTU/BTU) 

9 .43  



JAW 

FEB 

U R  

APR 

EZAY 

m 

Jut 

Aw; 

SEP 

OCT 

E#)W 

DEC 

- -D E p3 A I D S- - - - - - -B A S E B 0 A R D S- - - - - T E # P E R A T U R E S - -  - - L O A D S  N O T  # E T - -  

HUT 
m R B m 1 0 c d  

EIiERGY 
(HBTU) 

0.00000 

0.00000 

0.00000 

0.05470 

0.13653 

0.67623 

1.50671 

1.16795 

0.35392 

0.01906 

0.01900 

0.00000 

-4.406 

-3.746 

-2.637 

-0.920 

-0.321 

-0 .011  

0.000 

0.000 

-0.143 

-0 .673  

-2.213 

-3.657 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 ' 

'0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

.o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

70.1  59 .9  10 0 

70 .1  59 .9  2 0 

70 .1  59.9 1 0 

77 .9  60.0 0 0 

80 .1  , 60 .0  

83.3 70 .1  

85.0 1 1 . 9  

84 .1  1 7 . 9  

81 .9  6 0 . 1 '  

77 .9  60 .0  

1 1 . 9  ', 6 0 . 0  

70 .1  59 .9  

, 

1 

9.44 



ma 85 0 0 0  

80-85 24 15 13 

75-80 0 4 0  

70-95 0 0 0  

65-70 0 0 0  

60-65 141'144 149 

0 0  0 0 0 0  0 0 0 ' 0  0 0 0 0 0 0 0 0 0 0 0 0 

1 0 0 44 48 60 98 93 110 120 121 122 124 123 118 116 114 107 7 

0 0 0 59 105 133 139 131 128 130 129 132 130 135 139 133 142 144 120 

0 0 0 6 132 95 75 58 45 42 36 38 42 40 42 50 43 44 45 

52140149124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

B W  60 3 1 3 5 3 8 3 i 4 8 4 4 4 3  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 9 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 8 6 3 : l  241 

4 9, 1523 

0 0 2029 

2 1 836 

51 140 1297 

0 22 299 

=a3 nnn Don 3na onn 330 DDD PDn nnn Dan DD. ann 03s x33 101 133 031 a== ==a ==E ==I =SI ..I *st ==PI 



SINGLE FAMILY RESIDEPXL CW"IOt4AL DESIGN DOE-2.lE-001 Thu NOW d 15:07:28 1993SDL RQM 2 

REPORT- SS-F ZONE DWAND S W W R Y  IN SYS-1 FOR ZONE-2 WEATHER FILE- TRY CHICAGO 
C U S W  WEIGHTING FACTORS 2 zones - living 6 sleeping RUM 2: R E M  wi th  w a r  spd h t  pump 

i 
~~ ___-________-__------------------------------------------------------------------------------------------------------------------ 

- - - -D E J 4  A I D S- - - - - - - d A S E B O A R D S - - -  - - T E M P E R A T U R E S - -  - - L O A D S  N O T  M E T - -  

U 

JAN 

WB 

g mI 

API 

HAY 

m 

JUL 

*AUG 

SOP 

m 

KOV 

D E  

HEAT 
EXTBACTIO3 

ENERGY 
(Elg'PW) 

0.00000 

0.00000 

0.OOOOD 

0.00011 

0.01646 

0.18752 

0.83125 

0.49567 

0.08770 

0.00000 

0.00000 

0.00000 

-3.330 0.00000 

-2.763 0.00000 

-1.656 0.00000 

-0.496 0.00000 

-0.106 0.00000 

0.000 0.00000 

0.000 . 0.00000 

0.000 0.00000 

-0.027 0.00000 

-0.274 0.00000 

-1.291 0.00000 

-2.550 0.00000 

0.000 

0.000 , 

0.000 

0.000 

0.000 

0.000 

0.000 , 

0.000 

0.000 , 

0.000 

0.000 

0.000 

63.1 57.8 

65.0 59.9 

65.6 59.9 

79.9 59.9 

80.0 60.0 

80.0 ; 64.1 

80.0 75.0 

80.0 73.3 

80.0 60.0 

' 77.0 60.0 

78.8 59.9 

61.9 59.9 - 

wmL-4 MINIHUH 
zom ZONE HOURS 
TE3P Tg lP  UNDER 

. (F)  IF) HEATED 

d 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HOURS 
UNDER 

COOLED . 

0 

0 

0 1  

0 

0 

0 

0 

0 

0 

0 

0 

0 



HOUR W 2  3 4 5 6 7 8 9 10 11 12 1 P X 2  3 4 5 6 7 8 9 10 11 12 TOTAL --- --- --- --- _-_ _ _ _  -__ _ _ _  _-_ _-- -__  --_ --- _-- --- --- _ _ _  --- __ -  --- _--  --- --- --- ----- 
ma 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

80-05 0 0 0 0 0 0 0 0 0 0 1 5  7 1 2 1 4 1 1 1 0  9 8 2 0 0 0 0 79 

75-80 24 19 13  9 9 10 40 48 60 71 85 93 104 107 107 111 112 108 105 111 106 75 67 40 1638 

70-75 0 0 0 0 0 0 0 0 0 7 7 1 2  9 a 1 2 1 1  3 1 1  0 0 0 47 

65-70 0 0 0 0 0 0 9 1 5 1 2  4 0 0 3 6 6 1 1 1 0 1 2 1 0  9 9 2 0 0 118 

60-65 141 104 147 152 144 149 176 99 123 136 133 129 128 123 126 122 126 128 126 134 138 124 142 139 3229 

8- 60 3 1 .  35 ‘38 38 48 44 47 123 93 .94 56 44 41 36 38 39 39 41  47 42 41 4 4  11 24 1114 

9.47 



0 

0 

m m  STWUNIT: 

JAM 
------- 

mRGy COPISUMK'IOW ~WrrS/KO) 
PEAK D W D  (WITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY COWmWXoW ImITSIEED) 
PERK D W D  (UWITS/HR OR DAY) 

PER# DAY/HR 

ENERGY coWsup3WIoW ~UNITS/KO) 
PEAK D W D  (VRFTS/HR OR DAY) 

PEAK DAY/HR 

ENERGY COWSWK'XOW (mITS/KO) 
P W K  D W D  UJHITS/HR OR DAY) 

PEAK DAYlHR 

ENERGY COWSWK'IOW KM'"S/KO) 
PEAK D W D  .(UWITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONsuc1FTIOW (WXTS/KO) 
PERK D W D  (UNITSIHR OR DAY) 

PEAK DAY/HR 

EPIERGY C O ~ S W W 1 0 W  (uWITS/EEDo) 
PERK D W D  (UiiITS/HR OR DAY) 

PEA# DAY/HR 

ENERGY CONSUWWIOW (VNITS/KO) 
PEAK D W D  (UWITS/HR OR DAY) 

PEW# DAY/HR 
SEP 
ENERGY COMSWWIOW WNITS/KO) 

. PEBK D W D  (VNITS/HR OR DAY) 
PEAK DAY/HR 

m 
ENERGY COWSWRIOW ~VPIRS/KO) 
PERK D W D  (UWITSIHR OR DAY) 

PEAK DAY/HR 

ENERGY COWSUMPTIOW /WITS/p;D) 
PERK D W D  (VNITSIHR OR DAY) 

PEA# DAY/HR 

ENERGY COWSWWIOW (WITWKO) 
PEAK D W D  ( U N I T . S / H R  OR DAY) 

PEAK DAY/HR 

FIB 

ElRa 

APR 

WY 

Jvw 

m -  

ALE 

WOV 

DE 

------- 
TOTAL 

ENERGY COWSWRIOW (VNITSIYR) 
PWK D W D  ([BdITSIHR OR DAY) 

I 

2800.9 
13.8 
l2/ 8 

2224.2 
13.4 
41 8 , 

1980.6 
13.3 

241 8 

1524.7 
8.1 

81 8 

1402.0 
7.2 
6/ 8 

1288.5 

I/ 8 

1366.3 
6.0 
3/ 8 

1296.6 
5.7 

27/ 8 

1226.4 
6.5 

23/ 8 

1372.9 
7.1 

21/ 8 

1664.6 
7.9 

26/ 8 

6.2 , 

_ ' ,  
< '  

. -  . /  

i 



ii 

LOAD SATISFIED 
TOTAL LOAD ON PI&@ 

20250.9 
20250.8 

100.0 



. S W R Y  OF LOADS U E f  

69.1 69.1 - 0.000 0.000 

9.50 



EsJWGft WPE: ELEC7RICITY 
UNITS: m 

SOtJRCi? USES 19.2 

SPACE H&RT 10. a 
SPACE COOL 1 . 1  

m P S  6 MISC 0 . 2  

VEST FAHS 0 . 5  

SUPPWf WWT 3 . 3  

DOCMOT WATER 30.1 ---------- 
mu 69 .1  

TOTAL SITE ENERGY 69 .11  HEN 58.8 #BTU/SQFT-YR CROSS-AREA 58 .8  #BTU/SQFT-YR NET-AREA 
TOTAL SOURCE FXERGY 207.36 HETU 176.3 #BTU/SQ€T-YR CROSS-AWi 176.3 #BTU/SQFP-YR NZT-AREA 

PERCEidT OF HOURS ANY SYSTW 20WE OWSIDE OF THRCTTLIffi -E = 0 . 2  
P E R C m  OF HOURS APJY.PkAkfT LOAD NOT SATISFIED = 0 . 0  

NOTE: ENERGY IS APPORTIOEZD HOU" 'K) ALL E3D-USE CATOCORIES. 

, 

9.58 



' SXWLE FMXLY RESIDWE CONVEWIONBL DESIGN DOE-2.lE-001 Thu Nov 4 15:07:28 1993EiL ROW 2 
' CUSTOY WEIGHTING'FACTORS ' %  

2 tones - living 6 sleeping . RUM 2: REM with v u .  spd ht pump 
BEPO!+T; ES-D ENERGY COST S W Y  

/--\ ____________________-------------------------------------------------------------------------------------------------------------- 

1 2 3 0 5  20251. WJH 

1 2 3 4 5  0. THEW 

1593. 0.0787 YES 

0.  0.0000 YES 

1593. 

ENERGY COsC/GROSS BLDG Am: 1.35 
EMEaGY COST/WI@ BLW; AREA: 1.35 

I 



S D L  P ~ O C D S S O R  I N P U T  D A T A  

Thu NOV 4 15:07:29 1993SDL ROW 3 

0 33u O 

O 336 O 

335 0 TITLE LINE-5 ORW 3: WSYs with  c a r r e l  AC and gas furnaceo  .. 
0 337 O SYSPS?S-REPOE S ~ Y = ( S S - A , S S - W , S S - F . S S - O )  .. 
0 338 O 

339 O 8 

341 O 8 
O 342 O 8 
O 343 O 8 
0 304 
O 345 O 

O 346 O 

O 347 O HEAT-1 
0 348 O 

0 349 O 

O 350 HeAT-2 
O 351 O 

O 352 O COOL-1 
0 353 0 

O 354 
0 355 O 

O 356 ZONE-1 
O 357 
O 358 
0 359 O 

. O 360 O 

' O 361 O 

O 362 O 

O 363 O 

O 365 O 

0 366 O 

0 367 
O 368 O 

369 O 

O 370 O 

371 O SYS-1' 
O 372 O 

0 373 O 

374 O 

0 375 O 

376 O 

0 377 0 

0 378 0 PLAmB o 
379 O 

380 
. 0 381 0 - 

0 182 0 

0 340 0 8 

36U O ZONE-2 

me house coolodl by Q c o n v a e i o n a l  c e n t r a l  air  
cond i t ione r  avld heaeed by a gas  fu rnace .  
The hoe water heaeer is 0180 gasS. 
In t h i s  c l i m a t e  the fu rnace  is a mre 
reasonab le  c h o i a  e h m  a h e a t  pmp f o r  h a t i n g .  

$ -----sCHEDDue&s----- $ 

sSCHEDUbE THRU D E  31 (AKd 11 .7 ) (60 )  
(8 ,22 )  (70) 
(23 .24)  (60)  .. 

=SCHEDULE THRU DEC 31 lA6rL) (1.24) (60) .. 
=SCHEDULE THRU DEC 31 (ALL) (1.24) (78)  a .  

$ ----- Living  zone------ $ 

=ZONE DESIGM-HEllT-T=70 DESIGN-COOL-Tr78 
ZONE-TY PCCONDITIOWED 
ASSIGNED-CFNW.~~~ 
HEAT-TEHP-SCH=HWIT-1 
COOL-TISIP-SCHsCOOL-1 . . 

$ - - - - - s l w i n b  gone------ $ 

=ZONE LIKE ZONE-1 WWT-TE2P-SCHd4!%T-2 
WEBOARD-ff PLnTHEMSTATIC 
WEBOARD-BATIKGG~-~O~~ 
ASSIGNED-CFNo350 . . 

$ -----AIR CONDITIONER AWD (;AS F-CE PARAMETERS----- 8 

=SYSTW SYsTm-WPE=RESYS Z O N E - ~ S =  (ZONE-1, ZONE-Z! 
HE~~T-~OURC~-FURP~ACE S U P P L Y - C ~ = ~ O O  
CCJOLIffi-CAPACITY=24000 HEATIPtG-CAPACIWn-50000 
COOL-SH-CAPa16000 
W-SUPPLY-Tn140 WIN-SUPPLY -4s 57 
COOL1 ffi - EI Rs .343 FUI(PEAC&-AUX=100 . . 

pkr4m-ASs1- S Y S T ~ - W c $ 1 ~  D ISYS-1) 
DHW-TYPE-EUCTRIC 
DW-GU/W?IN o -375 
D#W-SCW n DHWSCH-1 .. 

--I 

0 383 0 DHWSCH-1 0saEDm THRU D E  31 (ALL) 
O 384 O 

O 385 O 115.17) I O )  118.211 1.67) (22,241 (0 )  .. (1,7) (0)  (8 .9)  (1.0) (10.12) ( 0 )  (13.14) ( .OS)  

O 386 !Z#D .. 
O 388 O 

387 O COWPOT& S Y S W  .. 
, ,  

c3 

, 



O 389 O INPVf PIA%? .'. 

, 

I .  

i 

1 



390 
391 e 
392 O 

0 393 O 

0 394 * 
0 395 O 

396 
O 397 O 

. .  

P D L  P R O C E S S O R  I N P U T  D A T A  

Thu WW 4 15:07:28 1993PDL RUN 3 

M 1  = PkM'-ASSIGSWESW .. 
PIAm-REPoRT SK%RY=(BEPS,PS-I) .. 

W D  .. 
COMPUTE PLRWT .. 
INPUT Ecom1cs .. 



0 
E D L  P R O C E S S O R  I N P U T  D A T A  

Thu NOV 4 15:07:20 1993EDL RWN 3 

.. 

0 398 ECOPID#ICS-REPORi' SGW&Y=CES-D) .. 
O 400 O UEC-COST = WILIT'Y-BATE RESSOORCCB 3 ELOCPRICIW 

399 O 

401 O BLOCK-CHARGES n (m) .. 
402 

0 803 0 BIQCK-CHABCE BLOCK1-TYPE = ENEffiY 
O 404 O BIQCU-DATA n (800,.'065,400..080.1..10~ 
O 405 O 

O 406 GASCOST n UTILITY-BATE RESWRCL n NATUFU&-GAS 

O 400 E?JD .. 
O 409 CMPZRE ECONOXICS .. 
O 410 STOP .. 

407 O rnKG'Y-CK 6 . 5 5  .. 

I .  

I ,  

i 

9.56 



' SUPPLY EXHAUS? E3INIrn O W S I D E  CUoLIffi MTRACTIOW HEATIIKC ADDITION 
FLQW FI.a-3 FM FTDY AIR FLd33 CAPACITY S E N S I B L E  RATE CAPACITY RATE 

( C r n  I (Crn ) (KW) BAT10  (CFN (K&TU/HR) (SHR) (KETUIHR) (KBTWHRI (#BTU/HRl MULTIPLIER 

350. 0. 0.000 1.000 0. 0.00 0.00 7.82 0.00 -25.12 1.0 

350. 0. 0.000 1.000 0. 0.00 0.00 7.82 ' 0.00 -30.12 1.0 
I 



SINGLE FMILY RESIDENCE CONVENT'IOWPL DESIGN DOE-2.1E-001 Thu MOV 4 15:07:28 1993SDL R U N  3 

REPORT- SS-P WAD. mERGY AND PART LOAD DHW TANK OPERATIOW FOB PLANT1 . WE&THER FILE- TRY CHICAGO 
CUSTG4 WEIGHTING FACTOW 2 zones - l i v i n g  6 s l eep ing  RUN 3: RESYS with centra l  AC and gas fur 

--------------------------------------------------------------------------------------------------------------------------------- 
TANK SIZE iS 30.0 ( GAL ) HEAT= CAP z. 25.774 (#Bf[l/HB) Pur, BATE D 0.375 (CAL/#IW I P W P  = 0 . 0 0 0  (#w) 

m m  urn m f f i y  USE En3 m USE me mGY -------- wumber of hours within each PART LOAD range --------- TOTAL 
sw (#Bw) (wm) CM) (#wn) 00 10 20 30 40 50 60 70 80 90 100 RUN 

1 KLXE'H P U  (KBTWHB)  (##I (rn) (ma 10 20 30 40 50 60 70 80 90 100 4 HOURS ----- ---- ---------- ----------- ----------- -------_-__ ---- ---- ---- ---- --__ -__- _ _ _ _  ---- ---- ---- ---- ---- 
m sw 2.781 918.461 0.000 0.000 558 0 0 0 0 124 , 0 62 0 0 0 744 

PEAK 18.761 5.719 0.000 0.000 
DAYfHR 31/ 9 31/ 9 31/24 31/24 

FEI m 2.587 910.286 0.000 0.000 504 0 0 0 0 112 0 56 0 0 0 672 
P E W  19.330 5.890 0.000 0.000 
DAYfHB 28/ 9 28/ 9 28/24 28/24 

€%AB rn 2.809 988.242 0.000 0.000 558 0 0 0 0 124 0 62 0 0 0 784 
PEAK 18.955 5.776 0.000 0.000 
w / m  311 9 311 9 31/24 31/ 24 

APR SUN 2.584 909.023 0.000 0.000 540 0 0 0 120 0 0 60 0 0 0 720 
P E W  18.017 5.490 0.000 0.000 
DAYfHB 30/ 9 30/ 9 30/ 1 30/ 1 

€%Y sur4 
PEAK 
DAYfHB 

m sw 
PEB# 
DAYfHR 

m sm 
PEAK 
DAYfHR 

' 2.475 
16.703 
311 9 

2.207 
15.389 
30/ 9 

2.llQ 
14.263 
31/ 9 

870.824 
5.090 

' 31/ 9 

776.45Q 
4.689 
30/ 9 

783.631 
4.346 
311 9 

0.000 
0.000 
311 1 

0.000 
0.000 
301 1 

0.000 
0.000 
311 1 

0.000 558 0 0 0 124 0 62 0 0 0 0 744 
0.000 
31/ 1 

0.000 540 0 0 0 120 0 60 0 0 0 0 1 720 
0.000 
301 1 

0.000 558 0 0 124 0 62 0 0 0 0 0 744 
0.000 
311 1 

NJG SW 2.058 724.058 0.000 0.000 558 0 0 124 0 62 0 0 0 0 0 744 
PEAR 13.888 8.232 a. ooo 0.000 I 

DAYfHR 31/ 9 311 9 31/ 1 31/ 1 

see sm 2.045 719.643 0.000 0.000 540 0 0 120 0 60 0 0 , 0 0 0- 720 
PEAK 14.263 4.346 0.000 0.000 
DAYfHB 30/ 9 30/ 9 30/ 1 301 1 

c) - -  

m sm 2.253 792.550 0.000 0.000 558 o o o 124 o 62 o o o o 744 
PEW# 15.201 4.632 0.000 0.000 
DAYfHR 31/ 9 311 9 31/24 31/ 24 

mv sm 2.368 833.267 0.000 0.000 540 0 0 0 120 0 60 0 0 0 0 720 
P W  16.515 5.033 0.000 0.000 
DAYfHR 30/ 9 301 9 30124 30124 

DEC SUM 2.642 929.540 0.000 0.000 558 0 0 0 l2Q 0 0 62 0 0 0 700 
PEAR 17.829 5.433 0.000 0.000 
DAYlHR 31/ 9 31/ 9 31/24 31/20 

PEAK 19.330 5.890 0.000 0.000 
KQWIDA'P 2/28 2/28 12/ 31 12/31 

YR 28.922 10175.467 0.000 0.000 6570 0 0 368 732 544 244 302 0 0 0 8760 

9.58 



0.00000 

0.00000 

0.00000 

0.11141 

0.31255 

1. 49266 

3.61637 

2.67579 

0.75.123 

0.05082 

0.03497 

0.00000 

28 15 78.P 68:F 

21 10 85.F 75.F 

20 18 91.P -78.F 

1 3  17 97.8 78.F 

26 17 94.F 16.F 

11 15 87.F 72.F 

5 16 74.F 62.8 

2 13 74.P 61.F 

0.000 

0.000 

0.000 

5.007 

10.998 

13.441 

15.402 

12.303 

10.882 

2..916 

0.121 

0.000 

- - - - - - - -  H E A T I N G - - - - - - - -  

# A x m  
' . HEATING .TIHE DRY- WET- HEATING 

(#8TUO DY HR TEHP TBIP ( K B T W H R )  
ENERGY OF- BULB BULB LOAD 

-8.508 1 2  8 -7.F -7.F -30.310 

-1.208 0 8 7 . 8  6.F -28.366 

-4.982 24 8 6.F '5 .F -28.403 

-1.745 8 8 30.P 27.F -18.675 

-0.599 6 8 37.F 33.F -13.952 

-0.024 1 8 50.F 49.F -3.564 

0.000 0.000 

0.000 0.000 

-0.269 22 8 34.F 31.F -13.994 

-1.251 21  8 30.F 29.F -16.991 

-4.14% 26 8 25.F 22.F -20.043 

-6.976 9 8 13.F 12.F -24.634 

577. 

516. 

553. 

523. 

563. 

670. 

937. 

828. 

580. 

520. 

533. 

567. 

1.595 

1.543 

1.544 

1.670 

1.773 

2.508 

2.752 

2.329 

1.895 

1.506 

1.502 

1 .534  

9.59 



SINCLE FWILY RESIDEEE COWEWIMAL DESIGN DOE-2.1E-001 Thu WOV 4 15:07:28 1993SDL RUN 3 
CUSTOI WEIGHTING FACTORS 
REPORT- SS-H SYSTEI HOW'HLY LOADS SYS-1 WEATHER FILE- TRY CHICAGO FOR ________________________________________----------------------------------------------------------------------------------------- 

2 zonen - living 6 slesping RUM 3: RESYS with central AC and gas f u r  

- - F A R 1  E L E C - - -  - - F U E L  H E A T - -  - - F U E L  C O O L - -  - E L E C  H E A T - -  - E L E C  C O O L - -  

FAW 

(#wH) 
ENERGY 

.15. 0.061 12.920 

13. 0.051 11.039 

9. 0.051 7.899 

4. 0.033 2. 944 

3. 0.049 1.132 

% e. 0.058 0.123 

18. 0.072 0.074 

13. 0.057 0.074 

4. 0.053 0.546 

2. 0.030 2.210 

7. 0.036 6.656 

12. 0 .  044 10.813 ---------- ---------- ----------- 
107. 56.437 

0.072 

48.384 0.000 0.000 47. 

40.750 0.000 0.000 39. 

40.799 0.000 0.000 34. 

27.843 0.000 0.000 19. 

21.355 0.000 0.000 6.  

6.575 0.000 0.000 0. 

0.000 0.000 0.  0.100 

0.100 0.000 0.000 0. 
- 

21.603 .o.ooo 0.000 ' 1. 

25.542 0.000 0.000 10. 

Iaxm 
ELECTRIC 

IQAD 
(#w) 

0.412 

0.382 

0.383 

0 :350 

0.260 

0.000 

0.000 

0.000 

0.186 

0.195 

0.380 

0.373 ---------- 

ELECTRIC 
ENERGY 
(mi) 

1 

, 37. 

33. 

33. 

39. 

56. 

200. 

441. 

337. 

112. 

30. 

36. 

37. ---------- 
1393. 

WIrn 
ELECTRIC 

LOAD 
(#w) 

0.050 

0.050 

0.050 

0.678 

1.165 

1.452 

1.743 

1.393 

1.182 

0.468 

0.556 

0.050 ---------- 

0.412 1.743 



SI= FAMILY RESIDEKCL COWVE~IOWAL DESIGN DOE-2.1E-001 Thu WOV 4 15:07:28 1993SDL ROW 3 

REPOi3- SS-P LOAD. ENERGY AND PART LOAD HEATING IN SYS-1 WEATHER FILE- TRY CHICAGO 
CUSP03 WEIGHTING FACTORS 2 zones - living h sleeping RUN 3: RESYS with central AC and gas fur 

1 )  
--_-----_------------------------------------------------------------------------------------------------------------------------ 

OWIT TYPE i a  R E Y S  H€%TING-CAPACITY D -50.000 (K&TU/HR) HEATING-EXR e 0.370 (BTUIBTU) SUPPLY-FLOW t 700. (CFE1 I 

m m  -7.208 38.912 0.000 1 2 . 6 7 9 C H P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -28.366 0.382 0.000 0.051 FAN 72 213 236 109 16 3 0 0 0 0 0 669 
DBY/HR 4/ 8 o/ 0 o/  0 o/ 0 

API 

m 

m 

A00 

. .  

m 
PEAK 
D A Y I H I  

m 
PEAK 
D A Y l H I  

m 
PEAK 
DAY/HR 

m 
PEAK 
DAY/HR 

m 
PEAK 
DAYlHR 

SUN’ 
PER# 
DAY/HR 

SUN 
PEA# 
DAY/HI  

Sup3 
PEW# 
DAY/HR 

-4.982 
-28.403 

24/ 8 

-1.745 
-18.675 

8/  8 

-0.599 
-13.952 

6 /  8 

-0.024 
-3.564 

1/ 8 

0.000 
0.000 
31/ 1 

0.000 
0.000 
31/ 1 

-0.269 
-13.994 

22/ 8 

-1.251 
-16.991 

21/ 8 

33.640 
0.383 

o/ 0 

18.924 
0.350 

o/ 0 

6.205 
0.260 

o/ 0 

0.000 
0.000 

01 0 

0.000 
0.000 

o/  0 

0.000 
0.000 

o/  0 

1.285 
‘ 0.186 

o/  0 

10.115 
0.194 

o/  0 

mv sup3 -4.145 26.828 
PEAK -20.043 0.340 
DAY/HR 26/ 8 o/ 0 

BEC m -6.976 40.045 
PEAK -24.634 0.373 ’ 

DAY/HR 9 1  8 01 0 

YR Sup3 -35.706 223.187 
PWiK -34.310 0.412 
WN/DAY 01 0 o/ 0 

0.000 
0.000 

o/  0 

0.000 
0.000 

o/  0 

0.000 
0 .000  

o/ 0 

0.000 
0 . 0 0 0  

o/ 0 

0.000 
0 .ooo 

o/ 0 

0.000 
0.000 

o/  0 

0.000 
0.000 

01 0 

0.000 
0.000 

o/  0 

8.Y23 CHB 0 
0.051 FAN 141 

o/ 0 ’ 

3.620 C#P 0 
0.033 FAN 186 

o/  0 

2.538 CHP 0 
0.049 FAN 136 

o/  0 

7.552 CHP 0 
0.058 FAN 1 3  

o/ 0 

17.734 CHP 0 
0.072 FAN 0 

o/  0 

13.182 C#P 0 
0.057 FAN 0 

o/  0 

4.351 C#P 0 
0.053 FAN, 54 

o/ 0 

2.442 CIP 0 
0.030 PAN 207 

o/  0 

0 0 0 0 0 0 0 0 0 0 0  
368 70 45 4 2 0 . O  0 0 0 630 

0 0 0 0 0 ’ 0  0 0 0 0 0 
134 19 3 0 0 0 0 0 0 0 342 

0 0 0 0 0 0 0 0 0 0 0  
27 E 0 0 0 . O  0 0 0 0 1 7 1  

0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 13 

0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0  
o o o o o o u o o o  OU 
0 0 0 0 0 0 0 0 0 0 0  

15 2 0 0 0 0 0 0 0 0 7 1  

0 0 0 0 0 , o  0 0 0 0 0 
66 15 3 , O  0 0 0 0 0 0 2 9 1  

0.000 
0.000 

o/  0 

0.000. 
0.000 
!/ 0 

0.000 
0.000 

o/ 0 

7 . 4 5 7 C H P O  0 0 0 0 0 0 0 0 0 0 0 
0.036 FAN 170 288 96 1 5  1 0 0 0 0 0 0 570 

o/  0 

1 2 . 2 5 5 C P P Q  0 0 0 0 0 0 0 0 0 0 0 
0.044 FAN 62 322 256 58  6 0 0 0 0 0 0 704 

01 0 

1 0 7 . 4 9 1 C C l P O  0 0 0 0 0 0 0 0 0 0 0 
0.072 FAN1098 1670 906 402 67 11 3 0 0 0 0 4159 

01 0 



. .  \ 

ME-2.lE-001 Thu MOV 4 15:07:28 1993SDL RUN 3 

WEATHER FILE- TRY CHICAGO 

SINGLE FAHILY RESIDEWE CONVEM'IOWAL DESIGN 
cUsTtX=l WEIGHTING FACTORS 2 zones - living 6 sleeping RUN 3: RESYS wi th  c e n t r a l  AC and gas fur 
REPORT- SS-P LOAD. AND PART WAD COOLIE I N  SYS-1 _-_____-__----------------------------------------------------------------------------------------------------------------------- 

mR TYPE is RESYS ' COOLIE-CAPACITY I 24.000 (KBTU/HR) COOLIk!G-EIR P 0.343 (BTU/6?U) SUPPLY-W 700. (cm 1 

UNIT LOAD WERGY USE CO#PRESsOR FAN ~ E X I Z Y  -------- wither of h a s  wi th in  each PART LOAD range --------- TOTAL 
sm ~ m m )  I r n )  1m-N) Im) 00 IO 20 30 40 SO 60 70 80 90 100 RUN 

KOWH P W  (#6?U/HR) (##I I m) (m) 10 20 30 . d o  50 60 70 80 90 I00 o HOURS ----- ---- ---------- ----------- ----------_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  ---- ---_ _-_- ---- ---- -e--  ---- ---- ---- 
JAM SIR3 0.000 37.000 0.000 1 4 . 9 5 7 C U P O  0 0 0 0 0 0 0 0 0 0 0 

PEAK 0.000 0.050 0.000 0 . 0 6 1 F A p s O  9 O > O  0 0 0 0 0 0 0 0 
DAY/HR 3 1 / U  o/ 0 01 0 o/ 0 

Fm m 0.000 33.400 0.000 1 2 . 6 7 9 C p 3 P O  0 0 0 0 0 0 0 0 0 0 0 
PEA# 0.000 0.050 0.000 0.051FAN 0 0 0 0 0 0 0 0 0 0 0 0 
DAYlHR 28/24 o/  0 01 0 01 0 

PEaR 0.000 0.050 0.000 O.OSIFAN o o o o o o o o o o o a 
M Y l H R  31/24 01 0 01 0 01 0 

mR SUN 0.000 33 .a00 0.000 8.723CUP 0 0 0 0 0 0 0 0 0 0 0 0 

APB SW 
PEAX 
DAY/HR 

my sm 
PEAK 
MY/HR 

m m  
PEA# 
M Y l H R  

m sm 
PEA# 
DAYIHR 

0.117 
5.487 
28/15 

0.313 
10.998 
21/14 

1.493 
13.441 
20118 

3.616 
15.402 

13/17 

38.539 
0.698 

o/ 0 

56.440 
1.165 

o/  0 

200.259 
1 .442 

01 0 

441.365 
1.743 

o/  0 

21.439 
0.678 
28/15 

47.690 
1.165 
21/14 

199.957 
1.442 
20118 , 

441.365 
1.743 
13/ 18 

3.620 CElP 27 21 2 0 
0.033 FAN 18 22 10 0 

01 0 

2.538 CHP 43 32 I8 3 
0,049 FAN 32 32 18 11 

01 0 

7.552 C#P 89 112 96 I 38 
0.058 FAN . 6 3  68 98 67 

01 0 

17.734 CHP 104 118 141 133 
0.072 FAN 96 87 88 I13  

o/ 0 

0 
0 '  

2 
3 

4 
36 

62 
105 

0 0 0 0 0 0  
0 0 0 0 0 0  

0 0 0 0 0 0  
2 0 0 0 0 0  

5 0 0 0 - 0  0 
5 5 0 0 0 0  

2 5 7 0 0 0 0  
76 33 11 1 0 0 

50 
'5 0 

98 
98 

342 
342 

590 
590 

AUG S W  2.676 336.878 336.878 13.182 CHP 104 130 145 87 43 3 0 0 0 0 0 512 
PEW# 12.303 1.393 1.393 0.057 FAM 80 88 100 102 83 51  8 0 0 0 0 512 

. MY/HR 26/17 o/ 0 26/17 01 0 

SDP sm 0.951 111.845 107.195 4.351 CWP 69  68 37 18 6 0 0 0 0 0 0 198 
PEA# 10.882 1.182 1.182 0.053 FAN 54 44 47 27 19 7 0 0 0 0 0 198 

0 -  
DAYIHR 11/15  01 0 11/15 01 0 

0.051 
2.916 

5/16 

0.035 
0.121 
2/13 

0.000 
0.000 
3112% 

29.901 
0.468 

01 0 

36.396 
0.556 . 

o/ 0 

37.200 
0.050 

01 0 

14.751 
0.468 

' 5/16 

6.046 

2/13 

0.000 
0.000 

01 0 

a.556 

2 . 4 4 2 C H P 4 2  2 0 0 0 0 0 0 0 0 0 44 
0 . 0 3 0 F B w 3 6  8 0 0 0 0 0 0 0 0 0 44 

o/  0 
/ 

7.457cElP 6 8 0 0 0 0 0 0 0 0 0 14 
0 . 0 3 6 F A H 4  5 5 0 0 0 0 0 0 0 0 14 

o/ 0 

l 2 . 2 5 5 C H P O  0 0 0 0 0 0 0 0 0 0 0 
0.04UFm 0 , 0 0 0. 0 0 0 0 0 0 0 0 

01 0 

!fR sm 9.052 1392.511 3175.322 109.491 W P  082 491 039 299 117 33 7 0 0 0 0 1848 
PEAK 15.402 1.743 1.743 0.072 PAW 363 355 366 320 256 141 46 11 1 0 0 1848 
~ N I D A Y  01 0 01 0 91 13 o/ 0 

9.68 



SAPJ 0. 0.000 0.000 0.126 0.000 0.000 0.000 0.000 0.000 0 .000 

FEB 0 .  0.000 0.000 0.114 0.000 0.000 0.000 0.000 0.000 0.000 

mw 8. 0.000 0.000 0.113 0.000 0.000 0.000 0.000 0.000 . 0.000 
AQR 5. 0.117 0.073 0.05% 0.000 0.000 0.000 0.000 0.000 0.002 

c;yLY 13. 0.313 0.163 0.030 0.000 0.000 0.000 0.000 0.000 0.005 

m 62. 1.493 0. 602 0.001 0.000 0.000 0.000 0.000 0.000 0.026 

JUL 151. 3.616 1.506 0.000 0.000 0.000 0.000 0.000 0.000 0 .061  

AUG Il l .  2.676 I. 150 0.000 0.000 0.000 0 * 000 0.000 0.000 0.045 

SEP 31. 0.751 0.366 0.016 0.000 0.000 , 0.000 0.000 0.000 0.013 

m a .  0.051 0.050 0.052 0.000 0.000 0 * 000 0.000 0.000 0.001 ~ 

CSPF (WITH PABASITICS) I 1.85  ( B T U / W J )  

C S W  ~WITt@[R PBBBSITICS) = 2 .26  W W E T U )  

9 . 6 3  



JAN 167. -8.346 12.066 0.050 -0 .161  0.000 0.000 0.000 0.000 0.051 

=E4 142. -7.075 10. 986 0.053 -0.133 0.000 0.000 0.000 0.000 0.043 

EIAR 97. -4 .868  7.835 0.065 -0.11s 0.000 0.000 0.000 0.000 . 0.030 

APR 34. -1.680 2.876 0.069 -0.06s 0.000 0.000 0.000 0 .000  0.010 

WY la .  -0.578 1.059 0.073 -0.021 0.000 0.009 0.000 0.000 0.004 

m 0. -0.024 0 .051  0.072 0.000 0.000 0.000 0.000 0.000 0 .ooo 

rn 0. . 0.000 

AUG 0. 0.000 

SEP 5. ' -0.264 

m 24. -1 .216 

ROW 81. ' -4.053 

DEC 137. -6 .839 ------- ---------- - 

0.000 

0.000 

0.475 

2.138 

6..592 

10.753 .--------- - 

0 .'074 0.000 0.000 0.000 0.000 

0.074 0.008 0.000 0.000 0.000 

0.071 -0.004 0.000 0.000 0.000 

0.072 -0.035 . 0.000 0.000 0.000 

0.064 -0.092 0.000 0.000 0.000 

0.061 -0.137 0.000 0.000 0 .000 --------- ---------- ---------- ---------- ---------- 

0.000 

0.000 

.o.ooo 

0.000 

0,000 

0.000 ------ --- 

0.000 

0.000 

0 :002 

0.007 

0.025 

0 .042 

AMWUAL 699. -34.948 55.631 0.806 -0.762 0.000 0.000 0.000 0 . 0 0 0  0 .214  

.HSPF (WITH PARASITICS) i 0.63  (BTU/BTU) 

HSPF (WITHOUT PBRASITICS) s 0.64 (BTU/6TU) 
. \  

9.64 



m m  

HEAT 
mRAcT10Es 

ENERGY 
(HETO) 

0.00000 

0.00000 

0.00000 

0.05157 

0.12684 

0.63419 

1.-50851 

1.12160 

0.32900 

0.02248 

0.03657 

0.00000 

-4.173 0.00000 0.000 70.2 

-3.536 

-2.630 

-0.037 

-0.288 

-0.012 

0.000 

0.000 

-0.132 

-0.604 

-2.023 

-3.418 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

70.3 

77.7 

77.9 

. 78.0 

78.1 

78.2 

78.1 

78.0 

77.8 

77.9 

70.2 

# I N I r n  
ZONE 
TEMP 

(F) 

60.0 

60.1 

60.1 

60.2 

60.2 

64.1 

71:7 

68.9 

60.2 

60.2 

60.2~ 

60.1 

HOURS 
UNDER ’ 

HEATED 

0 

0 

0 

0 

0 ‘  

0 

0 

0 

0 

0 

0 

0 

HOURS 
UNDER 
COOLED 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

0 

i, 



WAL HOURS AT TWPEBATVBE LWEL AND TI#E OF DAY 

HOUR LA#2 3 Q 5 6 7 8 9 10 11 12 lPH2 3 Q 5 6 7 8 9 10 11 12 TOTAL --- --- --- -_- -__ _ _ _  _ _ _  _ _ _  _-_ _ _ _  _ _ _  -_- --- --- --- --- --- --- --- --- --- --- --- ----- 
ABOM 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

80-85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 
'< 

' 75-80 77 65 49 U2 Q2 UB 73 77 87 97 119 133 109 153 160 159 159 189 lQ9 146 140 133 128 160 2634 

70-75 59 61 66 61 56 52 112 276 276 268 266 232 216 212 205 206 206 216 216 219 225 201 36 49 3972 

65-70 37 37 02 Ql 00 07 8 12 2 0 0 0 0 0 0 0 0 0 0 ,  0 0 29 59 Q6 40Q 

60-65 192 202 108 221 223 218 172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 142 170 1750 

6- 60 0 0 . 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 

.. 9.66 



mwn 

m 

FEB 

l3iB 

APB 

RAY 

m 

m 

A(#; 

S E P  

off 

eWW 

DEC 

- - -  -D E M  A W D S- - - - . -  

HEAT 
rnRAC5fIOW 

ENERGY 
(KBTUl 

0.00000 

0.00000 

0.00000 

0.0U3Q9 

0.10747 

0.54881 

1.33571 

0.98452 

0.28614 

0.01911 

0.01396 

0.00000 

HEAT 
ADDITIOW 

ENERGY 
( m u )  

-4.258 

-3.608 

-2.088 

-0.859 

-0.297 

-0.012 

0.000 

0.000 

-0.136 

-0.620 

-2.068 

-3.489 

- - B A S E B O A R D S -  - -  - - T E # P E R A T U R E S - -  - - L O A D S  N O T  M E T - -  

-0.16120 

-0.13281 

-0.11Q82 

-0.06459 

-0.021 18 

0.00000 

0.00000 

0.00000 

-0.00438 

-0.03452 

-0.09156 

-0.13667 

w m  
BASEBOABD 

LOAD 
( # B w / H R )  

-1.406 

-1.302 

-1.306 

-1.193 

-0.888 

69.7 

69.9 

74.3 , 

75.9 

75.5 

0.000 76.2 

0.000 ' 76.8 

0.000 76.8 

-0.635 76.7 

-0.662 76.0 

-1.161 75.8 

-1.272 69.4 

#IWIW 
ZONE' 
T B I P  

( F l  

60.1 

60: 1 

60.1 

'60.1 

60.2 

63.1 

70 .0  

67.3 

60.2 

60.2 

60.1 

60.1 

HOURS 
UNDER 

HEhTED 

0 

0 .  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HOURS 
UNDER 
COOLED 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

0 



HOUR 

RBom 85 

80-85 

75-80 ~ 

\ 

70-75 

65-70 

60-65 

8- 60 

TUTAL HOURS AT TWPBRATOBE LEva AND TIHE OF DAY 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

44 36 30 26 26 26 0 5 8 7 0 17 37 68 95 115 120 119 107 90 78 58 40 54 1206 

78 91  68 64 61  55 86 86 88 100 129 124 123 102 79  62 53 51 60 70 75 88 103 78 1954 

60 48 46 47 46 51 105 274 269 258 236 224 205 195 191 188 692 195 198 205 212 206 44 39 3714 

203 210 221 228 232 233 176 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3  178 194 1886 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 I 

9.68 



NOPE%. BTU/fJNIT: 

JAW 
------- 

EHERGY CoNmPTIOw 1OwITs/mD) 
PEAK D W D  (UWITS/HR OR DAY) 

PEAK DAY/HR 

mm CONmRION 1wITs/mD) 
PERK D W D  KINITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CoNmWIoI mmS/m) 
PEAK D W D  (VWITS/HR OR DAY) 

PEAK DAY/HR 

mRGy CONrnPTIOFJ miITS/rn) 
PEAK D U D  (wITS/HR OR DAY) 

PE4X DAYIHR 

ENERGY coNsoE1PTIoN (WIiITS/rno) 
PERK D W D  KINITS/HR OR DAY) 

PEAK DAY/#R 

ENERGY CONmWION (UwITSImO) 
PEAK D W D  UJNITS/HR OR DAY) 

PEAK DAY/HR 

ENERGY CONSU#RION maxTs/m) 
PEAK D W D  (VWITWHR OR DAY) 

PEA# DAY/HR 

ENERGY CONSmRION ~UWITS/m) 
PEAK D W D  (UMITS/HR OR DAY) 

P E W  DAY/HR 

. ENERGY CONSUE1PTION WNITSKO) 
. PEBK D W D  (UWITWHR OR DAY) 

PEAK DAY/HR 

EHERGY CoNSmWIow ~wITs/mo) 

FECl 

#AB 

APR 

HAY 

m 

JOE 

BUG 

SEP 

m 
PEAK D W D  IUWITS/HR OR DAY) 

PEAK DAY/HR 
wow 
EHERGY coNmWIoN WNITs/mEDI 
PEAK D W D  WPU"S/HR OR DAY) 

P W  DAY/HR 

ENERGY coNsmPTIow KrNITS/W) 
PEAK DEWdD (fJNITS/HR OR DAY) 

PEW# DAY/#R 

D E  

------- 
TOTAL 
ENERGY CONSUHRION (wITS/m) 
PEAK D W D  (VWlTS/HR OR DAY) 

1555.3 
7.2 

la/ 8 

1426.7 
7.3 

41 8 

1541.5 
7.2 

24/ 8 

1432.4 
6.9 

8/ 8 

1413.7 
6.5 
6/ 8 

1446.6 
6.9 

30/ 8 

1680.4 
6.5 

3/  8 

1551.8 
6.1 

16/ 8 

1299.4 
6.1 

11/ 8 

' 1312.9 
6.0 

2l/ 8 

1366.2 
6.4 

26/ 8 

129.2 
0.5 

12/ 8 

110.4 
0.4 

4/ 8 

79.0 

241 8 
0.4 

29.4 
0.3 

8/  8 

11.3 
0.2 
6/ 8 

1.2 
0.1 

I/ 8 

0.7 
0.0 

1/ 2 

0.7 
0.0 

1/ 2 

5.5 
0.2 

22/ 8 

22.1 
0.3 

21/ e 
66.6 
0.3 

26/ 8 

108.1 
0.4 
9/ 8 

564.4 
01 5 



WAD SATISFIED 17523.6 100.0 
TOTAL IQAD Ow pLAoh7 17523.5 

. -  
I 

, -  
I 

\ 

9.70 



SIffiLE FAMILY RESIDEWE COtdVEI"10NAL DESIGN WE-2.1E-001 Thu Nov 4 15:07:28 1993PDL RUN 3 

REPOm- PS-D P W  LOADS SATISFIED WEATHER FILE- TRY CHICAGO 
CUSoz1 WEIGHTING FACTORS 2, zones - living 6 sleeping R U N  3: RESYS with central AC and gas fur 

(COWTINWED) -------- -------------------------------------------------------------------------------------------------------------- 

I .  



. <  
SOUaCB us6s 19.2 0.0 

SPACE HEAT 0 .8  , 56.4 

SPACE COOL 4.0 0.0 

0.7 0.0 

V m  FANS 0.4 0.0 

34.7 0.0 

FUHPS h HISC 1 

DOCMOT WATER __-------- ---------- 
'POTBL I 

59.8 56.4 

TOTAL SITE rnERGY 116.24 F4BTU 98.8 UBTV/SQFT-YR GROSS-AREA 98 .8  KBTUISQFT-YR NET-ARU 
TOTAL SOURCE EiiERGY 235.87 HBTU 200.6 KBTUISQR-YR CROSS-AREA 200.6 KBTU/SQFT-YR NET-ARU 

PERCEMT OF HOURS ANY SYSTW ZONE OUTSIDE OF THRGTTLIEEC RANGE J 
PERCENT OF HOURS ANY P W  LOAD NOT SATISFIW 

NOTE: 

0.0 
= 0.0 

ENERGY I S  APPORTIONED HOURLY TO ALL END-USE CATECORIES. 

, 
9.72 



ELE-COS? E r n R X C E Y  1 2 3 4 5  mas. m ,, 1320. 0.0753 YES 

GAS-cos PEA-- 1 2 3 4 5  560. THEiW 310. 0.5500 YES 

D D O P ~ O D B I I I  

1631. 

ENERGY COSPICBOSS BLDG A M :  1.39 
ENERGY CO.ST/NEi' BLDG A W r  1.39 

9.73 



.DrawBBE axonometric view of surfaces of the floor of an ofice building as input  
into BDE. For daylighting simulation, each 2O-ft-wide ofice on the perimeter of 
all four exposures is input as a separate zone with a multiplier of 7. Only  the 
exterior wall and associated window for each representative perimeter oflice are 
shown; the interior surfaces are not shown. 

' 



L D L  P R O C E S S O R  I N P U T  D A T A  

Fri tam 5 21:58:52 1993LDL RUN 1 

O 2 O A B O R T  ERRORS .. 
O 0 O TITLE LINE-1 = oDAYLICE'IPR; WPL!Zo 
O 5 0  LIiiE-2 = O F L O O R  OF OFFICE BUILDING IPS CHICAGOo 
O 6 O  

O 8 0  

3 O DIACMOSTIC CAUTIONS .. 

LIME-) = '30-W DEEP PERIE3 OFFS DAYLIT TO 15 €To 
0 7 0  LINE-4 ,, OAWO SHADE wm ma SUN COWTROLO .. 

9 0 s  
l o o $  
1 1 0 s  

O 1 2 0 s  
1 3 O S  

O l a o $  
1 5 " s  

O l e 0 $  
O 1 7 O $  

1 8 " s  
O 1 9 0 8  
O 2 0 " s  
O 2 1 0 8  

2 2 0 s  
2 3 O S  

O 2 U 0 $  
a s o $  

O 2 6 O O  
2 7 0 8  
2 8 0 $  
2 9 O S  

O 3 0 " s  
O 3 1 ° $  
O 3 2 " s  

3 3 " s  
O 3 4 0 s  

3 5 0 s  
O 3 6 " s  
O 3 7 0 s  

3 8 O 5  
O 3 9 0 s  

4 0 ° S  
O 4 1 ° $  

4 2 0 8  
4 3 - 5  

O 4 4 0 s  
O 4 S 0 $  
O $ S o $  
0 4 1 7 0 5  
O 4 8 0 8  

4 9 0 0  
O 5 o o s  
O 5 1 ° $  

5 2 O I  
5 3 0 8  

O 5 U 0 $  
5 5  O 

5 6 O 8  

' EEoRTHZorn (H.7) 
00000000000000000000000000 

0 

0 

0 

0 

4 4  0 

4 4  0 

4 4  0 

4 4  0 

0000000000000000000000000000000000000000 

0 0 0 0 

0 0 0 0 

* o  0 0 0 

0 0 0 0 

04444440 ~ 4 4 4 4 4 4 0  

WESZorn O O 1 COREMNE O m z o m  
044*4440 (ROPS-DAYLIT) 04444440 

0 

(H.7) O O ' 1410 x 140 0 O (1.7) 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

00000000I0000000000000000000000000000000 

0 

0 

0 

4 4  

- 4  4 

0 

0 

4 t30 0 

O ' 4 2 0 4  0 

SOWHZOPJE (H=7) 

PLaw -- FL43OR OF HIATISTORY OFFICE BUILDIffi 

00000000000000000000000000 

30 

O RON-DAYLIT. DAYLIT 1 
1 
1 w  . REF 10 1 I 

a0 . w ~ 0 4 4 4 4 4 4 4 ]  N 
. 4  I D  . 10 4 1 0  
* 4  I W  
. o  ' 1  

00000000000000000000000000000 

0 

0 

0 

0 

0 

0 

0 

00000000.000000000000000000000 

BEAW -- PERIHEi'&R OFFICI3 

1002 



5 7 0 5  . 
5 8 O S  

0 5 9 0 s  
O 6 O o S  

6 1 O S  
6 2 O S  

O 6 3 " s  
O 6 4 O S  

6 S 0 S  
O 6 6 O 5  
O 6 7 O S  

30 
00000000000000000000000000000 

WOW-DAYLIT . DAYLIT 
0 I 

10 O . REF I 
0 . $ T 1 o 0  
0 . ~ * * 0 * 0 0 4 * ~  4 
0 . 2 . 5 0  0 

0 3 1 WINDOW 

00000000000000000000000000000 

VERICAL SElXIo;9 -- PmmEi'EFt O F F I C E  
O B O 0 $  

6 9 O S  
0 7 0 0  

71 
0 72 0 

O 7 3 O S K O T L I S - -  
0 7 5 O S  
O 7 5 0 s  -- 
O 7 6 O S  
0 1 7 O 5  
0 7 8 0 5  -- 

7 9 0 s  
0 8 0 O S  -- COREZONE IS MOP DAYLIT 
0 $ 1 0 9  -- ALL OF THE BOUNDING SURFACES O F  THE P E R W F p e B  O F F I C E S  ARE 

8 2 " s  DESCRIBED. FLOOR. C E I L I N C .  LEFT PARTITION. AND RIGHT 
0 n o s  PARTITION RRE INTERIOR-WALLS WITH IWT-WALL-TYPEsADUBBTIC- 
O 8 4 O S  -- DEFAULT V I S I B L E  REFLDXANCES OF INTERIOR SURFACES ARE USED 
O $ 5 0 8  -- W S  TRBPIS#ITTAKE IS 0.68 ( ~ 0 . 8 0  T R A N W I T T W C E  FOR CLEW 
O 8 6 O S  
O 8 7 " s  D I P 3  OW OUTSIDE SURFACE) 

3/16-1N CLEAR DOUBLE GLAZING HIMUS 15 PERCENT DUE TO 

$ e o $  -- W R T H  P E R B E E R  O F F I C E S  HAVE WOW-LIMEAB D I W I W G  SYSTW 
8 9 0 s  DESCRIBED USIffi F U E T I O N A L  INPUT 

0 9 0 " s  - 
'0 9 1 0 5  -- DOUBLE DOLLAR SIGN AT END O F  L I N E S  BElgtl INDICATES 
O 9 2 O S  DAYLIGHTPING-SPECIFIC I N P W  
0 93 O 

94 O 

0 95 O 

O 96 O 

O 97 O P A W E R  
0 98 O 

. O 100 O 

c o R e - a R e A  19600 s CORE FLUOR AREA 5 
PERIM-OFF-AREA 8 600 $ PERIMETER O F F I C E  AREA S 

(-J * 0 9 9 "  

O 101 O mrr . 3  S W I W / W A L L  RATIO 5 

O 103 O .. 
O 104 O 

106 O 

107 O BUILDINC-=ATION U T , =  41.88 LON 8 87.63 
0 108 0 

109 O U T  a 600 4-2 = 6 
O 110 O 

0 111 0 

O 112 O 

113 
O 115 O .. 
O 115 

102 O PERIN-OFF-WIDTH D 20 S PERIMETER-OFFICE WIDTH S 

O 105 O RUN-PERIOD JAM 1 1981 THRU DEC 31 1981 .. 
HEBT-PEAK-PERIOD o (8.18) 

A T H - K O I S T U R E ( . 3 6 ,  .32, .do, .53,.16.1.11. 
1.21.1.12. .88,.66..43. .35) 

A T i 4 - T l J R B I D H T = ( . l S . .  18. .21.. 18. .18. .  19. 
.22,. 16,. 16, .15, .13,. 15) 

$5 

ss 

0 116 0 $ - - - - - s C n m w - - - - - $  
117 O 

O 118 O 

119 (MON,pBI) (1.5) (1.0) 
INF-SCH o SCHEDULE THRU DEC 31 

XIXi'H,  SO^. E A S , .  AND WEST PERIHE?DI O F F I C E S  AB& I D m I C W t  

P E R I # E f S B  O F F I C E S  ARE DAYLIP TO 15 W FRO3 W I M W  ( I . E . ,  ONLY 

P w (  B D X ' R I C  L I G H T I E  DENSITY IS 2 W/l% 
DRAPES ARE A U T O X J ~ T I C U Y  CLOSED IF DIRE€? TR4NSmm S O m  

EXCEPT FOR ORIENTATION 

HALF O F  T H E W  2ON'E IS DAYLIT) 

GAIN EXCEEDS 20 BTU/H-SF 

%0,3 



(6.20) (0.1) 
(21,243 (1.0) 

’ (6,171 (0.1) 
(SAT) (1.5) (1) 

118,241 (1) 
(SU?J,HOL) (1.24) (1) .. 

OCC-SCH = SCHEDULE THRIJ D E  31 
(llow.FRI) (1.4) ( 0 )  

( 5 . 8 )  ~0.0..10..20~ 
(9.12) (.95) 
(13.16) l . 5 0 ,  .95, .95. .95)  

O 169 O 

O 171 
170 O MYREP-SCH-1 =SCHEDULE THRU DEC 

172 O $-----CORlsTR~IOws----.S 
173 O 

174 ex’iwBLLrrCOws uir.10 
O 175 O PARTITIOM = COWS IJ = 0.5 

176 

O 178 
179 SET-DEFAULT FOR E-# 

0 180 O SET-DEFAULT IQR I-W 
O 181 O SFZ-DEFAULT FOR WINDOW 
O 182 O 

0 177 0 $-----SET DEFAULTS----~ 

0 

120 O 

121 
122 O 

123 
124 O 

O 125 O 

O 126’O 
O 127 O 

128 
O 129 
O 130 .a 

, 131 
O 132 O (17.20) 1.95. . 3 0 ,  .lo, .lo) 
O 133 O (21.24) ( .OS. . O S , .  05.0.)  
O 134 O (SAT 1 (1,4) (0 )  
135 ( 5 , 8 )  (0,O. .IO,. 10) 
136 O 19,121 (.30) 
137 O (13.16) (.lo) 

O 138 O (17.20) ( . l o .  .OS.  .05.0) 
O 139 O (21.24, (0 )  
O 140 O (suW.HOL) (1.24) (0)  .. 
O 141 O 

O 142 O COPE-LITE-SZH t SCHEDULE THRIJ DE€ 31  
O 143 O (KON,FRI) (1.4) ( .OS)  

O 145 O (9.12) (1.0) 
144 O (5.8) ( .OS.  . O S , .  10. .30) 

146 O (13.16) (.80,1.0.1.0.1.0~ 
147 O (17.20) (1.0,.50..30..30) 
148 O (21,241 (.20. .2o. .20. . O S )  
149 O (SAT 1 (1.4) ( . O S )  

O 150.O ( 5 . 8 )  ~.05,.05,.10,.10~ 
O 151 O (9.17) (.30) 
O 152 O (10.20) ( . O S ,  .os ,  .OS)  
O 153 O 121.24) ( . O S )  
154 (SVW.HOL) (1.24) ( . O S )  .. 
155 

157 
O 158 O SOLGAIN-SCH-1 =SCHEDULE THRU DEC 31 (ALL) (1.24) (20.) .. ss 
O 159 
O 160 O 

161 O 

. O 162 WIS-SCH-1 SCHEDULE THRU DEC 31 (WLL)(1.24)(.35) .. 5 s  

. * 163 O 

O 156 $- - - - -MX D I R m  S O W  GAIN (BTUH/SF) FOR DRAPE CONTROL-----$ 

$-----WXS T W  WJLTIPLIER mR LIGtiT-COLOR TRANSLUCENT DRAPES---$ 

O 164 O S-----SHADIKG COEFF MULTIPLIER FOR DRAPES-----$ 
O 165 
166 O SHADSC-1 =SCHEDULE THRU DEC 31 (ALL) (1.24) (0.6) .. 
167 

O 168 O S-----DAYLIGHTXNG REPORT SCHEDULE-----$ 

ABS = .5  .. .. 

H.10 #SO Y.0 AZ~180 COwSs€X’iWALL .. 
COWS 0 PARTXTIOW .. 
SHADING-SCHEWE n SHADSC-1 
Y n 4  

L) 

1004 



O 183 VIS-TWS-SCH = WIS-SCH-1 ss 
0 18% 0 #Ax-SOLAR-SCH = SOLGAIN-SCM-1 $5  
0 185 O WIN-SHADE-TYPE s KOVABLE-IWTERIOR ss 

O 188 O DAYLIGHTING 0 YeS ss 
0 189 0 LIGHT-REF-POIWTI a (10,10.2.5) ss 
O 191 LIGHT-SET-POIWTl n 50 ss 
O 192 O LIGHT-ffRL-TYPEl n COWIWJ~S ss 
O 193 O DAYLICW-REP-BWla DAYREP-SCH-1 ss 

0 186 . .. 
O 187 O SET-DEFAULT €VR SPACE AREA n PERm-OFF-ARm 

190 O ZONE-FBAffIONl = 0.5 ss - 

O 194 O .. 
195 
196 $-----SPACE ~NDITIONS-----$ 

O 197 O 

O 198 O COWPACE I S-C T = (75) 
0 199 O P-scn I ~ - S C H  
0 200 O I-SCH = IW-SCW 
0 201 O AREWPBRS03 D 100 
O 202 P-H-G = 450 

203 L-SCH n CORE-LRB-SC# 
200 O LIGWTING-W/SQR n 2 

O 205 L-T-s n .75 
0 206 0 L-4-8 u .25 

O 208 O INF-HETKOD = AIR-CHANGE 
O 209 O -  I AIR-CwES/HR 8 0.6 
0 210 O 

O 211 O 2-TYPE n CONDITIONED .. 
O 212 
O 213 O ' PERIPJSPACE = S-C LIKE CORESPACE .. 
O 214 
0 215 0 s - - - - - ~ ~ s - w p p - - - - - $  

O 217 O PER=- a (;LAsS-wPP PAtiES=2 S-C1.83 

O 219 

O 221 O 

O 222 CORezONE = SPACE DAYLIGHTIKC = XOL ss 
O 223 O aReA = CORE-ARE4 

O 225 S-C n CORESPACB .. 
O 227 O 

. 0 207 O E-W n 1.0 

FLQOR-WEIGHT n 7 0  

216 O 

218 VIS-TRAws=.68 .. ss 
0 220 0 $-----SPACE-----$ 

22% O W x CORE-AREA TI= 10.0 

. 0 226 
mmmm = SPACE H=7 

5s O 228 O 

O 229 O X = l l O  Yn2OO AZn180 
230 

O 232 O 

O 233 O N-LWTPAICT = I - W  AREAI~OO IWT-WALL-TYPE = ADIABATIC .. 

DAYL-LTCTBL-FN n lowONEo, OLTCTRL-W-lO) 

W = PERIM-OFF-AReA TIMES 10 
231 O S-C I PERMPACE .. 
234 N-RIGn 'PART81-W LIKE N-LETPAW . . 
235 O NORTHPART I I-w A R E A ~ ~ O O  m-rn 0 COREZONE .. 

N-ImFLB I I - W  IW-#RLL-TYP& I ADXAABRTIC 

I - ImCEIL  n I-# IWT-WALL-TYPE n ADIABATIC 
$5 

ss 

* 236 
231 ARJ%A=PERW-OFF-AReR TILT=lOO .. 

O 238 O 

O 239 AREA=PERIFI-OFF-AlW TILTSO . - 
0 250 O NOR'171wBtc n E-W W n PERI13-0FF-WIDFTM .. 
O 251 O 

O 242 O 

O 283 .. 
O a44 O 

NORTHWIND n #I w 0 PERI#-OFF-WIDFTM 
CUSS-TYPE XI PBRIFICLASS 

w n tRIw TIElEs 10.0 

O 245 SOmZOmn SPACE Mo9 

\ 
' r  

- .  



O 246 O 

287 e 

0 208 
249 
250 e 

251 
O 252 
253 
254 
255 e 

e 256 
e 257 
O 258 
O 259 
260 O 

O 261 
262 e 

e 263 e 

264 
265 

O 266 
* 267 
268 
269 
270 e 

271 
272 * 

* 273 O 

274 
e 275 e 
276 

O 277 
278 * 
279 

e 280 
* 281 e 

e 282 O 

O 283 
284 

e 285 
O 286 
287 * 
288 
289 * 
290 O 

291 O 

292 
O 293 
294 

S-LEFTPART =I-# 
S-RIGHTPARTaI-W 
SOUTHPART = I-W 
SOUTHWALL E E-W 
SOUTHWIND = W I  

S-INTFLR = I - W  
S-INTCEIL = I-W 

EASTZONE = SPACE 

E-LEFTPARTr I-W 
E-RIGHTPART= I - W  
EASTPART = I - W  
E-INTFLR = I - W  
E-INTCEIb I - W  
EASTWALL = E-W 
EASTWIND = W I  

WESTZONE = SPACE 

W-LEFTPART-I-W 

WESTPART = I - W  
W-INTFLR = I - W  
W-INTCEIL= I-W 

, W-RIGHTPARTzI-W 

x=90 Y.0 82.0 
V = PERM-OFF-AREA TIMES 10.0 
S-C = PERIMPACE .. 

LIKE N-LEFTPART 
LIKE S-LEFTPART .. 
LIKE NORTHPART .. 
LIKE NORTHWALL * .  
W r PERIY-OFF-WIDTH H WR TMES 10.0 
GLASS-TYPE = PERBIGLASS 

LIKE N-IWFLR .. 
LIKE N-IWTCEIL . e  

.. 

H=l 
X-200 Y=90 AZ.270 
V = PERM-OFF-AREA TIMES 10.0 
S-C = PERWPACE .. 
LIKE N-LEFTPAW .. 
LIKE E-LEFTPAKT .. 
LIKE NORTHPART . .. 
LIKE N-INTFLR .. 
LIKE N-IWTCEIL .. 
W = PERIY-OFF-WIDTH .. 
W = PERIM-OFF-WIDTH H E WWR TIMES 10.0 
GLASS-TYPE = PERMGLASS .. 
Yr7 
x=o Y-110 A2=90 
V E PERM-OFF-AREA TIMES 10.0 
S-C = PERIMPACE .. 

LIKE N-LEFTPART .. 
LIKE W-LEFTPART .. 
LIKE NORTHPART :. 
LIKE N-INTFLR .. 
LI#E N-INTCEIL .. 

WESTWALL t E-W LIKE EASTWALL .. 
W E S T W I N D  = W I  W = PERIY-OFF-WIDTH H = WWR TIHES 10.0 

' GLASS-TYPE PERIHGUSS 

LOADS-REPORT S=(LS-C,LS-G,LS-H,LS-I ,~-J)  V=(LV-L) .. 
o 295 0 $----- HOURLY REPORTS-----$ 
e 296 e 

297 SCH-1 =SCHEDULE THRU JAN 1 (ALL) (1.24) ( 0 )  
298 e THRU JAN 2 (ALL)(1.24)(1) . 

* 299 THRU D E  31 (ALL) (1.24) ( 0 )  
e 300 O .. 
e 301 O BG =R-B V-T-GLOBAL 
302 V - L = ( 4 , 6 , 2 1 , 2 2 , 1 5 , U 8 , 4 9 , 5 0 , 5 1 , 5 2 . 5 3 , 5 ~ , 5 5 , 5 6 , 5 7 , 5 8 , 5 9 ~  . . 
303 BSN =R-B V-T-NORTHZONE 
304 O V-L= (49,51,53,55,57 I 45 1 . . 
305 e BSS =R-B LIKE BSN V-TrSOUTHZONE .. 

e 306 BSE =R-B LIKE BSN V-T=EASTZONE .. 
e 307 BSW =R-B LIUE BSN V-T=WESTZONE .. 
308 



* 309 BWN =R-B V-T=NORTHWIND 
* 310 * V-L=~1.2 ,4 .10 ,11 ,12 .15 ,17 ,23 .16 .19 .21 .22 ,20 ,23 ,26~ . . 
O 311 BWS =R-B LIKE BWN V-TISOOTHWIND .. 
0 312 * BWE =R-B LIKE BWN V-TrEASlWIND .. 
* 313 * BWW =R-B LIKE BWN V-TsWESTWIND .. 
* 314 * 
0 315 REP1 =H-R R-SCHrSCH-1 R-B=(BG) .. 
0 316 * REP2 =H-R R-SCHZSCH-1 R-B--(BSN.BSS,BSE.BS#) .. 
0 317 * REP3 =H-R R-SCHZSCH-1 R-B=(BWN,B#S) .. 
318 REP4 =H-R R-SCHZSCH-1 R-B.: (BWE. ew#) . . 

* 319 * 
0 320 O PLTSCH = SCHEDULE THRU JAN 1 (ALL) (1,241 (0 )  

O 322 * THRU DEC 31 (ALL) (1,241 ( 0 )  .. 
0 323 * M E R 1  E REPOET-BLOCK 
* 324 * VARIABLE-TYPE = GLOBAL 
* 325 O VARIABLE-LIST = (15) .. $GLOBAL HORI7DkfTAL SOLAR 
O 326 * 
* 327 PLOTED = REPORT-BLOCK 
* 328 VARIABLE-TYPE = SOIRHZONE 
* 329 VARIABLE-LIST = (49) .. SDAYL UW, REF PT 1 
e 330 
O 331 * PLOTD = HOURLY-REaPOET 

0 333 O REPORT-BLOCK = fPLOTER1, PLOTERZ) 
0 334 O OPTION = P U T  
0 335 AXIS-ASSIGN = (1.2) 

321 * THRU JAN 2 (AIL) (1.6) (0)  (7.19) (1) (20,241 ( 0 )  

332 REPORT-SCHEDULE=PLTSCH 

* 336 * AXIS-TITLES = (*EXTERIOR SOLAR*, *IWERIOR DA~ITE*) , 
0 337 O AXIS-#Ax 5 (500.100) 
0 338 * AXIS-#IN = ( 0 . 0 )  
0 339 0 DIVIDE = (1.11 .. 
340 * END .. 

' * 341 * 
, 342 * 

* 343 * 
344 * 

O 345 * $ (LIGHT OUT, POWER IN) POIWPS (0,0),(.3,.5),(.6,.8).(1,1) 
* 346 O 

* 347 
* 348 * 
* 349 * 
350 * 

. * 351 O 

352 * 
0 353 * 
0 354 * 
0 355 * 
356 * 

* 357 
358 
359 O 

O 360 * 

$ NORTHZONE D M I N G  SYSTW HAS NON-LINEAR W R  CURVE -- 
$ APPROXIMATE THE CURVE WITH THREE STRAIGHT SEGMENTS CONNECTING THE 

FUNCTION NME=LTCTRL-M-l LEVEL=SPACE .. 
ASSIGN ILLW-DAYLIGHT-IUWl 

PWVLl=FPHRPI 
PMVL= POWER-RED-FAC 
ZFl=ZONE-FRACTIONl 
SEl'PT=LIGHT-SW-POIWl .. 

ASSIGN PCXCRVETABLE (0,O) (0.3.0.5) (0.6.0.8) ( 1  
W V L A T E  .. 

FLTOUT = (SWPT - ILLv#l/S€TpT 
IF (FLTOUT.LT.O.0) FLTOOT = 0.0 
P#uL1 = PWL(POWCRV,FLTOUT) 
PMUL = PpNLloZF1 t (1.0-ZF1) 
END 

ss 
ss 
ss 
ss 
ss 
SS 

..O,l.O) .. $$ 
ss 
ss 
ss 

; ss 
ss 
$$ 
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DAYLIGHTING W P L E  FLOOR OF OFFICE BUILDIMG I N  CHICAGO F r i  N o v  5 21:58:52 1993LDL RUN 1 
30-FT DEEP PERIH OFFS DAYLIT TO 15 FT 
REPORT- LV-L DAYLIGHT FACTOR S W Y  FOR NORTHZONE 

AUTO SHADE #ANAGWEWT FOR SUN CONTROL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SPACE--NORTHZONE WINDOW--NORTHWIND REF PT E#).--l 
WREA(S8FT) 600.0 SC 0.83 GTC 1 V I S - T W S  0.68 X ( F T I  10.0 Y(FT) 10.0 Z(FT) 2.5 
WV REFL 0.46 H ( F T )  3.0 W(FT) 20.0 ZONE-FRACTION 0.50 
E1IU(-(;LARE 100.0 AZW(DEG1 0.0 TILT(DEG1 90.0 L T G - S E T - p o I N T ( F c )  50.0 
\I#-A2 ( DEG) 90.0 DAY-X-DIV 8 DAY-Y-DIV 8 LTG-CTRL-TYPE COWTINUOUS 

X ( F T )  0.0 Y(W) 0.0 Z(p"P) 4.0 
WIN-SHADE-TYPE MOVABLE- I W E R I O R  

EXT DIR REFL DIR REFL DAY DAY WIN WIN BACKG BACKG 
m WIN SON sm UL ILL ILL ILL ILL ILL I L L  ILL L W  Lm L W  L m  
FQS DAY SHD ALT AZW -SKY -SUN -SKY -SKY -SUN -SUM FAC FAC FAC FAC FAC FAC G U R E  
EO. TYP IWD ( D E )  ( D E )  (Fc) (FC)  (IT) (Fc) (FC) (R) -SKY -SUN -SKY -SUN -SKY -SUN I N D M  

1 
1 
1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
,6 
6 
7 
7 
8 
8 
9 
9 
10 
10 
11 
11 

. 12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 I 
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
I 1  
1 2  
1 1  
1 2  
1 1  
1 2  

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
31. 
31. 
31. 
31. 
31. , 
31. 
31. 
31. 
31. 
31. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 
72. 

290. 
290. 
290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 
290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 
290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 
290. 
290. 
235. 
235. 
180. 
180. 
125.- 
125. 
70. 
70. 

1331.8 
1331.8 
366.9 
366.9 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
2104;9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 

164.6 
164.6 
0.0 
0.0 

164.6 
164.6 
164.6 
164.6 
164.6 
164.6 
164.6 
164.6 

2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
6245.4 
6245 .4 
6245.4 
6245.4 
6245.4 
6245.4 
6285 .O 
6245.4 
6245.4 
6245.4 

63.3 
35.7 
7,. 5 
5.1 

43.6 
22.3 
49.0 
22.6 
43.6 
22.3 
63.3 . 
35.7 
85.4 
48.5 
55.9 
30.4 
59.2 
29.5 
55.9 
30.4 
85.4 
48.5 
84.2 
48.9 
59.8 
34.3 
58.9 
32.1 
59.8 
34.3 
84.2 
48.9 
86.1 
51.0 
71.6 
42.4 
68.2 
39.9 
71.6 
42.4 
F6.l 
59.0 

21.0 0.0 6.5 
27.9 ~ 7.9 6.2 
3.2 0.0 0.0 
4.0 0.0 0.0 
13.8 0.0 0.5 
17.4 0.5 0.4 
14.0 0.0 0.5 
17.7 0.5 0.4 
13.8 0.0 0.5 
17.4 0.5 0.4 
21.0 0.0 4.5 
27.9 7.9 6.2 
28.9 0.0 20.8 
37.9 33.2 25.9 
19.2 0.0 6.2 
23.8 6.1 4.7 
18.7 0.0 6.2 
23.0 6.1 4.7 
19.2 0.0 6.2 
23.8 6.1 4.7 
28.9, 4.0 20.8 
37.9 33.2 25.9 
29.8 0.0 25.3 
38.2 35.3 27.6 
21.9 0.0 13.3 
26.8 13.0 10.2 
20.8 0.0 13.3 
25.1 13.0 10.2 
21.9 -0.0 13.3 
26.8 13.0 10.2 
29.8 0.0 25.3 
38.2 35.3 27.6 
31.7 0.0 21.8 
39.9 24.5 19.2 
27.1 0.0 18.0 
33.1 17.6 13.7 
25.7 0.0 18.0 
31.2 17.6 13.7 
27.1 0.0 18.0 
33.1 17.6 13.7 
31.7 0.0 21.8 
39.9 24.5 19.2 

0.0633 
0.0477 
0.0291 
0.0246 
0.0431 
0.0299 
0.0473 
0.0303 
0.0431 
0.0299 
0.0633 
0.0477 
0.0543 
0.0411 
0.0357 
0.0257 
0.0370 
0.0249 
0.0357 
0.0257 
0.0543 
0.0411 
0.0444 
0.0339 
0.0319 
0.0238 
0.0310 
0.0223 
0.0319 
0.0238 
0.0444 
0.0339 
0.0375 
0.0289 
0.0314 
0.0240 
0,0299 
0.0226 
0.0314 
0.0240 
0.0375 
0.0289 

0.0273 
0.0860 
0.0000 
0.0000 
0.0029 
0.0050 
0.0029 
0.0050 
0,0029 
0.0050 
0.0273 
0.0860 
0.0096 
0.0274 
0.0029 
0.0050 
0.0029 
0.0050 
0.0029 
0.0050 
0.0096 
0.0274 
0.0055 
0.0136 
0.0029 
0.0050 
0.0029 
0.0050 
0.0029 
0.0050 
0.0055 
0.0136 
0.0035 
0.0070 
0.0029 
0.0050 
0.0029 
0.0050 
0.0029 
0.0050 
0.0035 
0.0070 

1.7388 
0.8656 
0.6355 
0.4461 
1.1225 
0.5417 
1.2276 
0.5491 
1.1225 
0.5417 
1.7388 
0.8656 
1.4371 
0.7447 
0.9123 
0.4668 
0.9448 
0.4525 
0.9123 
0.4668 
1.4371 
0.7447 
1.1134 
0.6155 
0.7948 
0.4317 
0.7744 
0.4042 
0.7948 
0.4317 
1.1134 
0.6155 
0.9082 
0.5244 
0.7654 
0.4357 
0.7292 
0.4099 
0.7654 
0.4357 
0.9082 
0.5244 

0.0000 
1.5607 
0.0000 
0.0000 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
1.5607 
0.0000 
0.4965 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.4965 
0.0000 
0.2465 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.2465 
0.0000 
0.1270 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.1270 

0.0073 
0.0097 
0.0041 
0.0050 
0.0048 
0.0061 
0.0049 
0.0062 
0.0048 
0.0061 
0.0073 
0.0097 
0.0064 
0.0083 
0.0042 
0.0052 
0.0041 
0.0051 
0.0042 
0.0052 
0.0064 
0.0083 
0.0054 
0.0069 
0.0040 
0.0048 
0.0037 
0.0045 
0.0040 
0.0048 
0.0054 
0.0069 
0.0047 
0.0059 
0.0040 
0.0049 
0.0038 
0.0046 
0.0040 
0.0049 
0.0047 
0.0059 

0.0126 
0.0175 
0.0000 
0.0000 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 
0.0126 
0.0175 
0.0045 
0.0056 
0.0013 
0.0010 
0.0013 
0,0010 
0.0013 
0.0010 
0.0045 
0.0056 
0.0025 
0.0028 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 
0.0025 
0.0028 
0.0016 
0.0014 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 
0.0016 
0.0014 

15.2 
13.4 
4.9 
2.9 
13.6 
10.7 
14.0 
10.8 
13.6 
10.7 
15.2 
13.4 
16.1 
15.4 
14.6 
12.7 
14.7 
12.6 
14.6 
12.7 
16.1 - 
15.4 

E 13.7 cj 
14.1 
13.5 , 
14.8 
13.7 
15.8 
15.5 
15.9 
15.2 
15.3 
14.6 
15.2 
14.4 
15.3 
14.6 
15.9 
15.2 

NOTE -- ABOVE VALUES ASSWE V I S I B L E  TRANSWITTAKE = 1.0 FOR W I W  G M S  AND SHADING DEVICE. 
ACTUAL TRANSMITTANCES ARE USED I N  THE HOURLY CALCULATION. , 



-- 

DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING IN CHICAGO h-i N O ~  5 21:58:52 1093LDL RUN 1 .  

=Porn- LV-L DAYLIGHT FACTOR SUWARY F O R  SOUTHZONE 
30-FT DEEP PERIM OFFS DAYLIT TU 15 IT AUTO SHADE MANAGEMENT FOR SUN.CONTROL 

,/7 _-,_--__-------------------------------------------------------------------------------------------------------------------------- 

SPACE--SOUTHZONE 
'ARER(SQFTI 600.0 
AV RCFL 0.46 
MX-GLARE . ,100.0 
W-AZ(Dffi) 270.0 

, sw ? WIN SUN sm 
pOS DAY SHD - U T  AZIM 
E#). TYP IWD (DEG) (DEW 

WINDOW--SOUTHWIND 
SC 0.83 GTC 1 VIS-TRANS 0.68 
H(FI'1 3.0 W(FT1 20.0 
AZIE1(DEG) 180.0 TILT(Dffi1 90.0 
DAY-X-DIV 8 DAY-Y-DIW 8 
X(FT)  0.0 Y ( F T )  0.0 Z(FT1 4.0 
WIN-SHADE-TYPE NOVABLE-INTERIOR 

MT EXi' DIR REFL DIR REFL 
ILL ILL ILL ILL ILL ILL 
-SKY -SUN -SKY -SKY -SUN -SUN 
(IT1 (FC) (!XI (FCI (FCI (Fc) 

1 1 1 10. 290. 1331.8 164.6 43.1 14.3 0.0 
1 1 2 10. 290. 1331.8 164.6 23.2 18.1 0.5 
1 2 1 10. 290. 366.9 0.0 7.5 3.2 0.0 
1 2 2 10. 290. 366.9 0.0 5.1 4.0 0.0 
2 1 1 10. 235. 1331.8 164.6 90.7 25.7 0.0 
2 1 2 10. 235. 1331.8 164.6 44.5 34.8 16.0 
3 1 1 10. 180. 1331.8 164.6 197.8 36.4 164.1 
3 1 2 10. 180. 1331.8 164.6 64.3 50.3 29.3 
4 1 1 10. 125. 1331.8 164.6 90.7 25.7 0.0 
4 1 2 10. 125. 1331.8 164.6 44.5 34.8 16.0 
5 1 1 10. 70. 1331.8 164.6 43.1 14.3 0.0 
5 1 '2 10. 70. 1331.8 164.6 23.2 18.1 0.5 
6 1 1 31. 290. 2104.9 2160.2 57.2 20.2 0.0 
6 1 2 31. 290. 2104.9 2160.2 32.2 25.2 6.1 
7 1 1 31. 235. 2104.9 2160.2 115.1 34.5 0.0 
7 1 2 31. 235. 2104.9 2160.2 58.8 46.0 64.7 
8 1 1 31. 180. 2104.9 2160.2 229.9 47.0 0.0 
8 1 2 31. 180. 2104.9 2160.2 82.1 64.2 117.5 
9 1 1 31. 125. 2104.9 2160.2 115.1 34.5 0.0 
9 1 2 31. 125. 2104.9 2160.2 58.8 46.0 64.7 
10' 1 1 31. 70. 2104.9 2160.2 57.2 20.2 0.0 
10 1 2 ,31. 70. 2104.9 2160.2 32.2 25.2 6.1 
11 1 1 51. 290. 2565.4 4622.3 62.4 23.1 0.0 
11 1 2 51. 290. 2565.4 4622.3 36.4 28.4 13.0 

. 12 1 1 51. 235. 2565.4 4622.3 99.4 33.4 0.0 
12 1 2 51. 235. 2565.4 4622.3 55.7 43.5 65.1 
13 1 1 51. 180. 2565.4 4622.3 d45.2 41.7 0.0 
13 1 2 51. 180. 2565.4 4622.3 71.2 55.6 123.6 
14 1 1 51. 125. 2565.4 4622.3 99.4 33.4 0.0 
14 1 2 51. 125. 2565.4 4622.3 55.7 43.5 65.1 
15 1 1 51. 70. 2565.4 4622.3 62.4 23.1 0.0 
15 1 2 51. 70. 2565.4 4622.3 36.4 28.4 13.0 
16 1 1 72. 290. 3143.7 6245.4 74.3 28.0 0.0 
16 1 2 72. 290. 3143.7 6245.4 44.1 34.5 17.6 
17 1 1 72. 235. 3143.7 6245.4 91.7 33.3 0.0 
17 1 2 72. 235. 3143.7 6245.4 54.0 42.2 35.7 

' 18 1 1 72.  180. 3143.7 6245.4 105.0 36.8 0.0 
18 1 2 72. 180. 3143.7 6245.4 60.6 47.3 64.4 
19 1 1 72, 125. 3143.7 6245.4 91.7 33.3 0.0 
19 1 2 72. 125. 3143.7 6245.4 54.0 42.2 35.7 
20 1 1 72. 70. 3143.7 6245.4 74.3 28.0 0.0 
20 1 2 72. 70. 3143.7 6245.4 44.1 34.5 17.6 
EEOTE -- ABOVE VALUES ASSUME VISIBLE TRBMSHIlTARCE = 1.0 FOR WIND03 

ACTUAL TRANSElITTANCES ARE USED IN THE HOURLY CALCULRTIOM. 

0.5 
0.4 
0.0 
0.0 
8.8 
12.5 
15.9 
22.9 
8.8 
12.5 
0.5 
0.4 
6.2 
4.7 
37.7 
50.6 
66.1 
91.8 
31.7 

' 50.6 
6.2 
4.7 
13.3 
10.2 
41.3 
50.9 
72.7 
96.6 
41.3 
50.9 
13.3 
10.2 
18.0 
13.7 
27.8 
27.9 
43.2 
50.3 
27.8 
27.9 
18.0 
13.7 

C U S S  

REF FT W.--l 
x(m) 10.0 ~ ( m )  10.0 z(FT1 2.5 
ZONE-FRACPION 0.50 
LTG-SET-pOINT(Fc) 50.0 
LTG-CTRL-TYPE c0wp1Nu0us 

I 
/ 

DAY DAY WIN , WIN BACKG BACKG 
ILL ILL Lm L W  L m  Lu# 
FAC FAC FAC FAC FAC FAC GLRRE 
-sm -SUN -SKY -SUN -sm -SUN INDM 

0.0431 
I 0.0311 
0.0291 
0.0246 
0.0878 
0 -0595 
0.1758 
0.0860 
0.0874 
0.0595 
0.0431 
0.0311 
0.0367 
0.0273 
0.0711 
0.0498 
0.1316 
0.0695 
0.0711 
0.0498 
0.0367 
0.0273 
0.0333 
0.0253 
0.0518 
0.0387 
0.0729 
0.0494 

0.0387 
0.0333 
0.0253 
0.0325 

' 0.0250 
0.0398 
0.0306 
0.0451 
0.0343 
0.0398 
0.0306 
0.0325 
0.0250 
AND SHAC 

o.os1B 

0.0029 
0.0050 
0.0000 
0.0000 
0.0535 
0.1731 
-1.0938 
0.3167 
0.0535 
0.1731 
0.0029 
0.0050 
0 .,0029 
0.0050 
0.0175 
0.0534 
0.0306 
0.0969 
0.0175 
0.0534 
0.0029 
0.0050 
0.0029 
0.0050 
0.0089 
0.0251 
0.0157 
0.0477 
0.0089 
0.0251 
0.0029 
0.0050 
0.0029 
0.0050 
0.0046 
0.0102 
0.0069 
0.0184 
0.0044 
0.0102 
0.0029 
0.0050 

IING DEV 

1.1282 
0.5635 
0.6355 
0.4461 
2.5584 
1.0793 
4.4036, 
1.5609 
2.5584 
1.0793 
1.1282 
0.5635 
0.9412 
0.4949 

., 1.9308 
0.9034 
3.1907 
1.2605 
1.9308 
0.9034 
0.9412 
0.4949 
0.8317 
0.4585 
1.2972 
0.7013 
1.7541 
0.8964 
1.2972 
0.7013 
0.8317 
0.4585 
0.7923 
0.4534 
.0.9617 
0.5556 
1.0806 
0.6226 
0.9617 
0.5556 
0.'7923 
0.4534 

ICE. 

0.0000 
0.0909 
0.0000 
0.0000 
0.0000 
3.1'409 
0.0000 
5.7454 
0.0000 
3.1409 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.9679 
0.0000 
1.7581 
0.0000 
0.9679 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.4550 
0.0000 
0.8645 
0.0000 
0.4550 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.1850 
0.0000 
0.3333 
0.0000 
0.1850 
0.0000 
0.0909 

0.0050 
0.0063 
0.0041 
0.0050 
0.0089 
0.0121 
0.0126 
0.0175 
0.0089 
0.0121 
0.0050 
0.0063 
0.0044 
0.0055 
0.0076 
0.0101 
0.0103 
0.0141 
0.0076 
0.0101 
0.0044 
0.0055 
0.0042 

0.0060 
0.0079 
0.0075 
0.0100 
0.0060 
0.0079 
0.0042 
0.0051 
0.0041 
0.0051 
0.0049 
0.0062 
0.0054 
0.0070 
0.0049 
0.0062 
0.0041 
0.0051 

0.,0051 

. 0.0013- 
0.0010 
0.0000 
0.0000 
0.0248 
0.0352 
0.0448 
0.0643 
0.0248 
0.0352 
0.0013 
0.0010 
0.0013 ' 

0.0010 
0.0081 
0.0108 
0.0142 
0.0197 
0.0081 
0.0108 
0.0013 
0.0010 
0.0013 
0.0010 
0.0041 
0.0051 
0.0073 
0.0097 
0.0041 
0.0051 
0.0013 
0.0010 
0.0013 

0.0021 
0.0021 
0.0032 
0.0037 
0.0021 
0.0021 
0.0013 
0.0010 

0.0010 

13.7 
10.9 
4.9 
2.9 

I 16.5 
14.6 
18.1 
15.8 
16.5 
14.6 
13.7 
10.9 
14.7 
12.9 
16.8 
16.5 
18.2 
17.8 
16.8 
16.5 
14.7 

' 12.9 
14.9 
13.9 
16.1 
16.5 
16.8 

. 17.7 
16.1 
16.5 
14.9 
13.9 
15.5 ' 
14.7 
16.0 
15.7 
16.1 
16.6 
16.0 
15.7 
15.5 
14.7 



SPACE--EASTZONE WINw)W--EBSlwIND 
AREA(SQFT) 600.0 . SC 0.83 GTC 1 VIS-TRANS 0.68 
AV REFL 0.46 . H(W) 3.0 W ( F T )  20.0 
W-GLARE 100.0 AZI#(DEG) 90.0 TILTCOEG) 90.0 
\I#-AZ(DEG) 180.0 DAY-X-DIW 8 DAY-Y-DIV 8 

X(FT)  0.0 Y(FT) 0.0 Z ( F T 1  4 .0  
WIN-SHBDE-TYPE MOVABLE-INTERIOR 

m WIN sm 
POS DAY SHD ALT 
k3J. TYP IND (DEG) 

1 
1 
1 
1 
2 
2 
3 
3 
4 

. .  4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

1 0  
10 
11 
11 

.12 
12 
1 3  
1 3  
1 4  
1 4  
1 5  
15 
16 
16 
17 
17 
18 
18  
19 
19 
20 
20 

1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10 * 
10. 
10. 
10. 
31. 
31. 
31. 
31. 
31. 
31. 
31. 
31. 
31. 
31. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
72. 
72. 
72.  
72. 
72. 
72. 
72. 
72. 
72. 
72. 

SUN 
A2 m 
(DE) 

290. 
290. 
290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 

290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 

290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70.  
70. 

290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 

Drr 
ILL 

-SKY 
(R) 

1331.8 
1331.8 

366.9 
366.9 

1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
133.1.8 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
2565.4 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7 
3143.7. 
3143.7 
3143.7 

EXT 

-SOW 
(FC) 

164.6 
164.6 

0.0 
0.0 

1'64.6 
164.6 
164.6 
164.6 
164.6 
164.6 
164.6 
164.6 

2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
4622.3 
6245.4 
6245.4 
6245.4 
6245.4 
6245.4 
6245.4 
6245.4 
6245.4 
6245.4 
6245.4 

1% 
DIR 
ILL 
-SKY 
(Fc) 

47.9 
22.5 

7.5 
5.1 

46.1 
22.3 
47.5 
27.1 

154.0 
55.1 

186.2 
61.5 
58.4 
29.5 
57.1 
29.6 
64.8 
37.8 

172.3 
71.5 

209.8 
78.7 
58.7 
32.3 
58.7 
32.8 
70.0 
41.3 

122.6 
64.1 

137.1 
68.8 
68.6 
40.2 
69.4 
40.8 
79.3 
47.2 
98.9 
57.7 

102.9 
59.6 

RER 
ILL 
-SKY 
(R) 

13.9 
17.6 

3.2 
4.0 

13.8 
17.4 
16.4 
21.1 
31.4 
43.1 
34.8 
48.0 
18.7 
23.0 
18.8 
23.1 
23.2 
29.6 
41.3 
55.9 
45.1 
61.5 
20.9 
25.2 
21.1 
25.6 
25.7 
32.3 
37.9 
50.1 
40.5 
53.8 
25.9 
31.4 
26'. 3 
31.9 
29.7 
36.9 
35.3 
45.1 
36.3 
46.6 

' DIR 
ILL 

-SUN 
(FC) 

0.0 
0.5 
0.0 
0.0 
0.0 
0.5 
0.0 
0.5 

161 .I 
23.7 

162.7 
27.3 

0.0 
6.1 
0.0 
6.1 
0.0 
6 . 1  
0.0 

96.3 
0.0 

110.5 
0.0 

13.0 
0.0 

13.0 
0.0 

13.0 
0.0 

99.5 
0.0 

115.8 
0.0 

17.6 
0.0 

17.6 
0.0 

17.6 
0.0 

51.3 
0.0 

59.9 

REFL 
ILL 
-SUN 
(Fc) 

0.5 
0.4 
0.0 
0.0 
0.5 
0.4 
0.5 
0.4 

12.9 
18.5 
14.9 
21.3 

6.2 
4.7 
6.2 
4.7 
6.2 
4.7 

54.7 
75.3 
62.3 
86.3 
13.3 
10.2 
13.3 
10.2 
13.3 
10.2 
59.8 
77.7 
68.5 
90.5 
18.0 
13.7 
18.0 
13.7 
18.0 
13.7 
36.2 
40.1 
40.8 
46.8 

REF PT RO.--l 
X(FT) 10.0 Y(FT) 10.0 Z ( F T )  2.5 
ZONE- FRACT ION 0.50 
LTG-SET-eOINT(FC1 50.0 
LTC-CTRL-TYPE coNT1Nu0us 

DAY 
ILL. 
PAC 
-SKY 

0.0464 
0.0301 
0.0291 
0.0246 
0.0449 
0.0298 
0.0479 
0.0362 
0.1392 
0.0737 
0.1660 
0.0822 
0.0366 
0.0249 
0.0360 
0.0250 
0.0418 
0.0320 
0.1015 
0.0605 
0.1211 
0.0666 
0.0310 
0.0224 
0.0311 
0.0228 
0.0373 
0.0287 
0.0626 
0.0445 
0.0692 
0.0478 
0.0300 
0.0228 
0.0304 
0.0231 
0.0347 
0.0267 
0.0427 
0.0327 
0.0443 
0.0338 

DAY WIN WIN 
ILL LW Lrn 
FAC FAC FAC 
-sw -sw -sw 

0.0029 1.2053 
0.0050 0.5453 
0.0000 0.6355 
0.0000 0.4461 
0.0029 1.1676 
0.0050 0.5402 
0.0029 1.2688 
0.0050 0.6565 
1.0592 4.2159 
0.2561 1.3370 
1.0791 4.4863 
0.2955 1.4912 
0.0029 0.9348 
0.0050 0.4523 
0.0029 0.9197 
0.0050 0.4539 
0.0029 1.0804 
0.0050 0.5807 
0.0253 2.7318 
0.0794 1.0980 
0.0288 3.0729 
0.0911 1.2081 
0.0029 0.7742 
0.0050 0.4067 
0.0029 , 0.7766 
0.0050 0.4129 
0.0029 0.9328 
0.0050 0.5199 
0.0129 1.5491 
0.0383 0.8074 
0.0148 1.6859 
0.0446 0.8670 
0.0029 0.7334 
0.0050 0.4131 
0.0029 0.7426 
0.0050 0.4199 
0.0029 0.8429 
0.0050 0.4851 
0.0058 1.0269 
0.0146 0.5927 
0.0065 1.0622 
0.0171 0.6124 

0.0000 
0.0909 
0.0000 
0.0000 
0.0000. 
0.0909 
0.0000 
0.0909 

99.0000 
4.6464 
0.0000 
5.3599 
0.0000 
0.0909 
0 * 0000 
0.0909 
0.0000 
0.0909 
0.0000 
1.4408 
0.0000 
1.6530 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.6955 
0.0000 
0.8094 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.0909 
0.0000 
0.2657 
0.0000 
0.3102 

BACKG BACKG 
L N  Lrn 
FAC FAC 
-SKY -SUN 

0.0048 0.0013 
0.0061 0.0010 
0.0041 0.0000 
0.0050 0.0000 
0.0048 0.0013 
0.0060 0.0010 
0.0057 0.0013 
0.0074 0.0010 
0.0109 0.0364 
0.0150 0.0520 
0.0121 0.0419 
0.0167 0.0600 
0.0041 0.0013 
0.0051 0.0010 
0.0041 0.0013 
0.0051 0.0010 
0.0051 0.0013 
0.0065 0.0010 
0.0091 0.0117 
0.0123 0.0161 
0.0099 0.0134 
0.0135 0.0185 
0.0038 0.0013 
0.0046 0.0010 
0.0038 0.0013 
0.0046 0.0010 
0.0046 0.0013 
0.0058 0.0010 
0.0068 0.0060 
0.0090 0.0078 
0.0073 0.0069 
0.0097 0.0091 
0.0038 0.0013 
0.0046 0.0010 
0.0039 0.0013 
0.0047 0.0010 
0.0044 0.0013 
0.0054 0.0010 
0.0052 0.0027 
0.0066 0.0030 
0.0053 0.0030 
0.0069 0.0035 

GLaRE 
INDW 

13.9 
10.8 
4.9 
2.9 

13.8 
10.7 
14.1 
11.6 
21.9 
15.4 
18.2 
15.7 
14.6 
12.6 
14.6 
12.6 
15.1 
13.4 
17.8 
17.3 
18.1 - 
17.6 
14.7 :::: cj 
13.6 
15.3 
1 4  .2 
16.5 
17.3 
16.7 
17.6 
15.2 
14.4 
15.2 
14.5 
15.7 
14.8 
16.0 

'16.2 
16.1 
16.4 

ROTE -- ABOVE VALUES ASSUKE VISIBLE TRQrlUSHITTAWE = 1.0 FOR W I W  GLASS AND SHADING DEVICE. 
ACTUAL TRANSMITTANCES ARE USED IN THE HOURLY CALCULATION. 

%O,%O 



MYLIGHTING EXAMPLE . FIBOR OF OFFICE BUILDING I N  CHICAGO F r i  N o v  5 21:58:52 1993LDL RUN 1 ' 

30-FT DEEP PERIM OFFS DAYLIT TO 15 ET AUTO SHADE F G W E N T  FOR SUN C,ONTROL 
REFORT- LV-L DAYLIGHT FACTOR S W Y  FOR WiSrZONE n _ _  -_ _ _  _ _ _  _ _  _ _  - _ _ _ _  _ _  _ _  _ - _ _ _  _ _  _ _  - - _ - - _ _  _ _ _  - _ _ _ _ _  _ _ _ _  _ - - - _ _ _  _ _  _ _  _ _  -_--__ _ - _ _  _ _  _ _ - - _ _ _ _  _ _ _  _ _  _ _  _ _  - _ _  - _ _ _  -: - - - _ _  _- - -.- -- --- - - - - -- -- , 

u SPACB--WrnZONE w 1 m w - - w E S m N D  REF PT KO.--l 
ARE4 (SQETI 600.0 SC 0.83 GTC 1 VIS-TRANS 0.68 x(m) 10.0 Y(FT) 10.0 z(FT1 2.5 
AV REFL 0.46 H ( F T )  3 . 0  W I F T )  20.0 ZONE-FRACTION 0.50 
WX-GLARE 100.0 AZI#(DEGI 270.0 T I L T ( D f f i )  90.0 L T G - ~ ~ - P O I I v T ~ F C l  50.0 
W-A2 (DBG) 0.0 DAY - X - D M  8 DAY-Y-DIV 8 LE-CTRL-TYPE com1Nu0us 

X(FT)  0.0 Y ( F T 1  0 . 0  .Z(pP) 5 .0  
WIN-SWLDE-TYPE ,MOVABLE-INTERIOR 

ECT E%T DIR REFL DIR 
m WIN SUN SUN I L L  I L L  ILL ILL I L L  
POS DAY SHD ALT AZDI -SKY -SUN -SKY -SKY -SUN 
KO. TYP IND (DEG) (DEGI (IT1 ( F C )  (IT) (IT1 (IT) 

1 1 1 10. 
1 1 2 10. 
1 2 1 10. 
1 2 2 10. 
2 1 1 ,lo. 

' 2 1 2 10. 
3 1 1 10. 
3 1 2 10. 
4 . 1  1 1 0 .  
4 1 2 10. 
5 1 1 10. 
5 1 2 10. 
6 1 1 31. 
6 1 2 31. 
7 1 1 31. 
7 1 2 31. 
8 1 1 31. 
8 1 2 31. 
9 1 1 31. 
9 1 2 31. 

10 1 1 31. 
10 1 2 '31. 
11 1 1 51. f'\ 11 1 2 51. 

1331.8 
1331.8 
366.9 
366.9 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
1331.8 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2104.9 
2565.4 
2565.4 

164.6 
164.6 
0.0 
0.0 

164.6 
164.6 
164.6 
164.6 
164.6 
164.6 
164.6 
164.6 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2. 
2160.2 
2160.2 
2160.2 
2160.2 
2160.2 
4622.3 
(1622.3 

186.2 35.8 162.7 
61.5 48.0 27.3 
7.5 3.2 0.0 
,5.1 5.0 0.0 

154.0 31.4 161.5 
55.1 43.1 23.7 
47.5 16.4 0.0 
27.1 21.1 0.5 
46.1 13.8 0.0 
22.3 17.4 0.5 
47.9 13.9 0.0 
22.5 17.6 0.5 
209.8 45.1 0.0 
78.7 61.5 110.5 
172.3 41.3 0.0 

* 71.5 55.9 96.3 
64.8 23.2 0.0 
37.8 29.6 6.1 
57.1 18.8 0.0 
29.6 23.1 6.1 
58.4 18.7 0.0 
29.5 23.0 6.1 
137.1 40.5 0.0 
68.8 53.8 115.8 

290. 
290. 
290. 
290. 
235. 
235. 
180. 
180. 
125. 
125. 
70. 
70. 
290. 
290. 
235. 
235. 
180. 
.-180. 
125. 
125. 
70. 
70. 
290. 
290. 

. 12 1 1 51. 235. 2565.4 4622.3 122.6 37.9 0.0 
12 1 2 51. 235. 2565.4 4622.3 64.1 50.1 99.5 
13 1 1 51. 180. 2565.5 4622.3 70.0 25.7 0.0 
13 1 2 51. 180. 2565.4 4622.3 41.3 32.3 13.0 

14 1 2 51. 125. 2565.4 4622.3 32.8 25.6 13.0 
15 1 1 51. 70. 2565.4 4622.3 58.7 20.9 0.0 
15 1 2 51. 70. 2565.4 5622.3 32.3 25.2 13.0 
16 1 1 72. 290. 3143.7 6245.4 102.9 36.3 0.0 
16 1 2 72. 290. 3143.7 6245.4 59.6 46.6 59.9 
17 1 1 72. 235. 3143.7 6245.4 98.9 35.3 0.0 
17 1 2 72. 235. 3143.7 6245.1 57.7 45.1 51.3 
18 1 1 '72. 180. 3143.7 6245.4 79.3 29.7 0.0 
18 1 2 72. 180. 3143.7 6245.4 47.2 36.9 17.6 
19 1 1 72. 125. 3143.7 6245.5 69.4 26.3 0.0 
19 1 2 72. 125. 3143.7 6245.5 50.8 31.9 17.6 
20 1 1 72. 70. 3143.7 6245.4 68.6 25.9 0.0 
20 1 2 72. 70. 3143.7 6245.5 50.2 31.8 17.6 

ACTUAL TRANSMITTANCES ARE USED I N  THE HOURLY C A K U U T I O W .  

-j 14 1 1 51. 125. 2565.4 4622.3 58.7 21.1 0.0 

W T E  -- ABOVE VALUES A S W  V I S I B L E  TRANSHI'R'AWE = 1.0 FOR MNGW 

REFL 
ILL 

-SUN 
(IT1 

14.9 
21.3 
0.0 
0.0 
12.9 
18.5 
0.5 
0.4 
0.5 
0.4 
0.5 
0.4 
62.3 
86.3 
54.7 
75.3 
6.2 
4.7 
6.2 
4.7 
6.2 
4.7 
68.5 

59.8 
77.7 
13.3 
10.2 
13.3 
10.. 2 
13.3 
10.2 
40.8- 
46.8 

,go. 5 

DAY 
I L L  
FAC 
-SKY 

0.1660 
0.0822 
0.0291 
0.0286 
0.1392 
0.0737 
0.0479 
0.0362 
0.0449 
0.0298 
0.0464 
0.0301 
0.1211 
0.0666 
0.1015 
0.0605 
0.0418 
0.0320 
0.0360 
0.0250 
0.0366 
0.0249 
0.0692 
0.0478 
0.0626 
0.0445 
0.0373 
0.0287 
0.0311 
0.0228 
0.0310 
0.0224 
0.0443 
0.0338 

MY 
I L L  
FAC 

-SUN 

1.0791 
0.2955 
0.0000 
0.0000 
1.0592 
0.2561 
0.0029 
0.0050 
0.0029 
0.0050 
0.0029 
0.0050 
0.0288 
0.0911 
0.0253 
0.0794 
0.0029 
0.0050 
0.0029 
0.0050 
0.0029 
0.0050 
0.0148 
0.0446 
0.0129 
0.0383 
0.0029 
0.0050 
0.0029 
0.0050 
0.0029 
0.0050 
0.0065 
0.0171 

36.2 0.0427 0.0058 
40.1 0.0327 0.0146 
18.0 0.0347 0.0029 
i3.7 0.0267 0.0050 
18.0 0.0304 0.0029 
13.7. 0.0231 0.0050 
18.0 0.0300 0.0029 
13.7 0.0228 0.0050 

GLASS AND SHADING DEVl 

WIN WIN 
Lu# MI# 
FAC FAC 
-SKY -SUN 

4.4863 99.0000 
1.4912 5.3599 
0.6355 0.0000 
0.4461 0.0000 
4.2159 0.0000 
1.3370 4.6464 
1.2688 0.0000 
0.6565 0.0909 
1.1676 0.0000 
0.5402 0.0909 
1.2053 0.0000 
0.5453 0.0909 
3.0729 0.0000 
1.2081 1.6530 
2.7318 0.0000 
1.0980 1.4408 
1.0804 0.0000 
0.5807 0.0909 
0.9197 0.0000 
0.4539 0.0909 
0.9348 0.0000 
0.4523 0.0909 
1.6859 0.0000 
0.8670 0.8094 
1.5491 0.0000 
0.8074 0.6955 
0.9328 0.0000 
0.5199 0.0909 
0.7766 0.0000 
0.4129 0.0909 
0.7542 0.0000 
0.4067 0.0909 
1.0622 0.0000 
0.6124 0.3102 
1.0269 0.0000 
0.5927 0.2657 
0.8429 0.0000 
0.4851 0.0909 
0.7426 0.0000 
0.4199 0.0909 
0.7334 0.0000 
0.5131 0.0909 

[CE. 

BACKC 
Llfil 
FAC 

-SKY 

0.0121 
0.0167 
0.0041 
0.0050 
0.0109 
0.0150 
0.0057 
0.0074 
0.0048 
0.0060 

0.0061 
0.0099 
0.0135 
0.0091 
0.0123 
0.0051 
0.0065 
0.0041 
0.0051 
0.0041 
0.0051 
0.0073 
0.0097' 
0.0068 
0.0090 
0.0046 
0.0058 
0.0038 
0.0046 
0.0038 
0.0046 
0.0053 
0.0069 
0.0052 
0.0066 
0.0044 
0.0054 
0.0039 
0.0047 
0.0038 
0.0046 

0.ooee 

BACKG 
L W  
FAC - SUN 

0.0419 
0.0600 
0.0000 
0 .oooo 
0.0364 
0.0520 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 
0.0134 
0.0185 
0.0117 
0.0161 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 
0.0069 
0.0091 
0.0060 
0.0078 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 
0.0030 
0.0035 
0.0027 
0.0030 
0.0013 
0.0010 
0.0013 
0.0010 
0.0013 
0.0010 

I 

GLARE 
I N D M  

21.9 
15.7 
4.9 
2.9 
18.0 
15.4 
14.1 
11.6 
13.8 
10.7 
13.9 
10.8 
18.1 
17.6 
17.8 
17.3 
15.1 
13.4 
14.6 
12.6 
14.6 - 
12.6 
16.7 
17.6 
16.5 
17.3 
15.3 
14.2 
14.7 
13.6 
14.7 
13.6 
16.1 
16.4 
16.0 
16.2 
15.7 
14.8 
15.2 
14.5 
15.2 
14.8 



DAYLIGHTIKG EXAMPLE. FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN 1 
3 0 - m  DEEP PERIM OFFS. DAYLIT TO 15 FT AWO SHADE W G E H E W P  FOR SUN CONTROL 
REPORT- LS-C BUILDING PEAK LOAD COMPONENTS WEATHER FILE- TRY CHICAGO 

* * O  BUILDING *** 

TIME 

DRY-BULB TMP 9OF 32C 
WET-BULB TEMP 71F 22C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDCW CLASS+FW COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE . 
INFILTRATION 

TOTAL 

’ 1.139 
0.000 
8.479 

65.900 
0.000 
0.000 
0.000 

83.021 
133.559 

0.000 
0.000 
6.560 

305.258 
.------- 

2.267 
0.000 
2.484 

19.309 
0.000 
0.000 

. p.000 
24.325 
39.133 

0.000 
0.000 

. 1.922 

89.441 
------_ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

61.289 
0.000 
0.000 
0.000 
6.118 

67.406 
------- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

17.958 
0.000 
0.000 
0.000 
1.792 

19.750 
-_---- 

-15.713 
0.000 

-35.593 
11.016 
0.000 
0.000 
0.000 
0.365 
9.628 
0.000 
0.000 

-314.172 

-338.469 
-------- - 

-4.604 
0.000 

-10.429 
4.986 
0.000 
0.000 
0.000 
0.107 
2.821 
0 * 000 
0.000 

-92.052 

-99.171 
.- ------ 

TOTAL LOAD 372.664 #BTU/H 109.191 #w -338.469 #BTU/H -99.171 KW 

TOTAL LOAD / ARFA 10.24BTU/H.SQFT 32.289 W /SQWP 9.299BTU/H.SQFT 29.326 W / S W  

***0******000****0****00000*****00*0*0**0***0**0***0v****0*****0 

* * 
* NOTE 1)THE ABOVE LOADS MCLUDE OWSIDE VENTILATION A I R  * 

LOADS 0 ---- * 
* 0 2)TI14ES GIVEN I N  STANDARD TIHE FOR THE LOCATION 

0 I N  CONSIDERATION * 
0 0 

* ~ o ~ * ~ * * o * o ~ * o * * ~ * v o o * * * * * o * o * o * * * o ~ * * ~ ~ o * ~ o o * * o o o ~ * * * * * * * * * * v v *  
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DAYLIG~ING WVWPLE FLOOR OF OFFkE BUILDING IN CHICAGO DOE-2.1E-001 F r i  Nov 5 21:58:52 1993LDL RUN 1 
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT 
REPORT- LS-G SPACE DAYLIGHTING SUHklARY WEATHER FILE- TRY CHICAGO 

A I R 0  SHADE W G E H E t R  mR SUN CONTROL 

__--_-_-_--_--------------------------------------------------------------------------------------------------------------------- 

SPACE NORTHZONE 

PERCENT LIGWI'ING 
ENERGY REDUCTION 

. BY DAYLIGHTING 
(ALL HOURsl 

mi4L 
ZONE ----- 
10.1 

'16.7 

25.4 

30.2 

37.8 

40.0 

39.3 

36.5 

'25.9 

REF PT REF PT 
1 2 ------ 

20.2 0.0 

33.4 0.0 

50.7 ' 0.0 

60.4 0.0 

75.6 , 0.0 

80.0 0.0 

78.7 0.0 

73.0 0.0 

51.9 0.0 

OCT 16.6 33.1 0.0 

EOV ' 1 0 . 9  21.8 0.0 

ANNUAL 25.0 50.0 0.0 

REPORT SCHEDULE HOURS WITH SUN UP---------------- ----------------- 

1.1 0.0 7.2 0.0 0.0 0 . 0  I 13.1 26.1 0.0 19.8 0.0 

21.6 43.1 0.0 28.0 0.0 6.0 0.0 8.8 0.0 0.0 0.0 

32.3 64.7 0.0 45.4 0.0 35.1 0.0 11.1 0.0 0.0 0.0 

0.0 0.0 

46.1 92.2 0.0 82.9 0.0 75.3 0.0 13.7 0.0 0.0 0.0 

47.4 94.8 0.0 79.8 0.0 72.6 0.0 13.6 0.0 0.0 0.0 

46.0 92.0 0.0 70.9 0.0 66.7 0.0 12.8 0.0 0.0 0.0 

44.2 88.4 0.0 75.1 0.0 68.1 0.0 13.3 0.0 0.0 0.0 

37.6 75.2 0.0 61.1 0.0 49.3 0.0 12.0 0.0 

32.3 64.7 0.0 49.0 0.0 33.7 0 . 0 ,  11.1 0.0 0.0 0.0 

21.2 42.4 0.0 29.3 0.0 9.3 0.0 8.7 0.0 0.0 0.0 - 
14.1 28.2 0.0 21.6 0.0 1.9 0.0 7 ; s  ' 0 . 0  0.0 O ~ . O  

11.3 22.6 0.0 18.5  ' 0.0 0.7 0.0  .6 .8  0.0 0.0 0 .0  ----- --e--- ------ __-___ ___--- ------ ------ ------ ------ _----- ----_- 
t 

30.8 61.6 0.0 48.6 0.0 35.2 0.0 10.6 0.0 0 . 0 ,  0.0 

10.13 
, 



TOT& 
ZOWE _---- 
.15.9 

21.6 

24.7 

27.4 

29.0 

29.9 

29.7 

29.2 

27.1 

24.0 

17.2 

14.1 ___-_ 
24.3 

R E F  Vi' 
1 _ _ _ _ _ _  

31.7 

43.1 

49.4 

54.7 

58.1 

59.1 

59.3 

58.5 

55.4 

48.1 

34.4 

28.2 

R E F  FT 
2 _-___- 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 
ZONE -____ 
20.5 

27 .? 

31.1 

33.4 

34.4 

34.7 

34.3 

34.6 

33.1 

30.4 

22.1 

18.2 ----- 
29.7 

R E F  R R E F W  
1 2 _ _ _ _ _ _  ------ 

41.1 0.0 

55.4 0.0 

62.2 0.0 

66.7 0.0 

68.9 0.0 

69.5 0.0 

68.6 0.0 

69.1 0.0 

67.3 0.0 

60.9 0.0 

44.2 0.0 

36.4 0.0 ------ ----_- 
59.4 0.0 

AVERACE 
DAYLIGHT 

ILLUMINANCE 
(FOOTCANDLES I 

REF  Vi' REF R 
_______-__-__- 

1 _____-  
33.6 

40.6 

48.2 

67.4 

87.0 

84.4 

72.5 

81.2 

59.4 

47.8 

37.9 

26.3 

2 _ _ _ _ _ _  
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

PERCENT HOURS 

I L L W I N A N C E  
ABOVE SETPOINT 

REF R REF PT 
1 2 

. DAYLIGHT 

-------------- 

-_---- -___--  
22.2 0.0 

26.2 0.0 

38.4 0.0 

65.2 0.0 

71.8 0.0 

70.0 0.0 

60.2 0.0 

84.2 ' 0.0 

62.2 0.0 

38.7 0.0 

28.9 0.0 

14.0 0.0 ----_- ____--  
49.1 0.0 

REP PT 
1 ------ 

8.6 

10.3 

11.5 

12.7 

13.8 

13.5 

12.6 

13.6 

12.2 

11.1 

9.0 

7.5 ------ 
11.4 

REF Fl' 
2 -----_ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 _----- 
0.0 

PERCENT HOURS 
GLARE Too HIGH -------------- 
REF PI' 

1 ----_- 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 ___-__  
0.0 

REF R 
2 _ _ _ _ _ _  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 - 
0.0 

--_--- 
O * O  u 
0.0 



JAW 

FEB 

14.8 29.5 0.0 

20.2 410.41 0.0 

PERCEWT LIGHTING 
ENERGY REDVCTION 

BY DAYLIGHTING 
(REPOIPP SCHEDULE HOURS) 

'POT& REF PT REFST 
ZONE 1 2 

__---___-----_-_____--- 

----- _-_-__ ------ 
19.1 38.2 0.0 

26.0 52.0 0.0 

24.9.. 0.0 

32.8 0.0 

.-REPORT SCHEDULE HOURS WITH SUN UP- 

#BR 23.9 87.9 0.0 30.1 60.3 0.0 49.2 0.0 39.8 0.0 11.4 0.0 0.0 0.0 

65.6 0.0 56.3 0.0 12.4 0.0 0.0 0.0 

MAY 29.0 57.9 0.0 341.4 68.7 0 .0  84.6 0.0 78.5 0 .0  13.9 0.0 0 . 0  0.0 

JUN 29.9 59.7 0.0 34.6 69.2 0.0 83 .1  0.0 75.2 0.0 13 .6  0.0 0.0 0.0 

74.'9 0.0 13.0 0.0 0.0 0.0 JUL 29.5 59.0 0.0 341.1 68.2 0.0 74.4 0.0 

AVG 28.7 57.5 0.0 34.1 68.2 0.0 79.8 0.0 76.0 0.0 13.5 0.0 0.0 0.0 

SED 26.0 52.1 0.0 31.9 63.7 0 . 0  59.6 0.0 53.0 0.0 12.0 0.0 0.0 0.0 

APR 26.7 53.4 0.0 32.5 68.9 0.0 

acT 21.2 412.3 

16.2 32.4 

13.5 27.0 -_-_- - 
ANNU& 23.4 416.7 

0.0 26.8 53.5 0.0 38.8 0.0 

0.0 20.7 41.3 0.0 28.1 0.0 

0.0 17.41 34.7 0.0 22.3 0.0 
.----- __-_- __-___ ------ ____--  ------ 

0.0 28.5 57.1 0.0 53.7 0.0 

24.0 

11.5 

5.7 ----- - 
83.0 

0.0 10 .0  

0.0 8.4 

0.0 7 .4  _--_- -_---_ - 
0.0 11.1 

0.0 0.0 - 0.0 

0.0 0.0 0.0 



SPACE WESTZONE 

Jaw 

F E B  

WBR 

APR 

MAY 

m 

m 

AUG 

S E P  

rn 

MOV 

. DEC 

ANNUAL 

PERCENT LIGHTING 
ENERGY- REDUCTION 

BY DAYLIGHTING 
(ALL HOURS) - - - - -_-_____-____-___ 

TOTAL 
ZONE ----- 
15.0 

19.5 

23.9 

26.7 

28.6 

30.1 

29.7 

28.8 

25.6 

20.5 

15.3 

13.0 -____  
23; 2 

REF FT 
1 ---_-- 

29.9 

38.9 

47.9 

53.4 

57.3 

60.1 

59.4 

57.6 

51.3 

41.1 

30.6 

26.1 

REF FT 
2 ------ 

0.0 

0 . 0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

TOTAL 
ZONE ----- 
19.4 

25.0 

30.2 

32.7 

33.8 

34.5 

34.0 

33.8 

31.0 

26.0 

19.7 

16.9 ----- 
28.2 

REF PT 
1 ------ 

38.7 

50.1 

60.4 

65.4 

67.6 

68.9 

68.0 

67.6 

62.0 

51.9 

39.4 

33.7 ------ 
56.3 

REF R 
2 ------ 

0.0 

0.0 

0.0  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 ------ 
0.0 

ai 
---_______-_--___ REPORT SCHEDULE HOURS WITH SUN UP---------------- 

25.5 

32.5 

48.9 

66.6 

81.9 

79.0 

69.5 

11.4 

57.5 

36.7 

26.7 

'23.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6.5 

12.3 

35.5. 

61.5 

14.6 

70.0. 

64.2 

69.2 

49.6 

21.5 

9.6 

6.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

AVERAGE 
GLARE 1,NDM ---_-_-------- 

REF PT 
1 -----_ 

7.6 

9.3 

11.4 

12.5 

13.6 

13.4 

12.8 

13.3 

11.8 

9.7 

8.0 

7.1 ------ 
10.9 

REF PT 
2 ----__ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 ------ 
0.0 

PERCENT HOURS 
GLARE TOO HIGH - - -_______--_-  
REF FT 

1 - -____ 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0  

0.0 

0.0 

0.0 

0.0 ------ 
0.0 

REF PT 
2 _____-  

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 - 

0.0 



f 

DAYLIGHTIffi EXAMPLE FLQOR OF OFFICE BUILDING I N  CHICAGO DOE-2.1E-001 F r i . N o v  5 21:58:52 1993LDL RUN 1 
30-FC DEEP PERIM O F F S  DAYLIT TO 15 FC 
REPORT- LS-H PERCEWP LIGHTING WERGY REDUCTION BY DAYLIGHT NORTHZONE WEATHER F I L E -  TRY CHICAGO ____---------_------------------------------------------------------------------------------------------------------------------- 

Am0 SHADE MANAGMNT FOR SUN CONTROL 

SPACE NOORTHZONE 

JAN 0 0 0 0 0 0 0 ~ 1 , 5 1 1 1 7 2 3 2 4 1 9 1 3  6 1 0  0 0 0 0 0 0 10 

FEB 0 0 0 0 0 0 0 4 1 0 1 8 2 8 3 2 3 4 3 2 2 4 1 3  5 0 0 0 0 0 0 0 17 

MR 0 0 0 0 0 0 2 1 1 2 2 3 4 3 9 4 4 4 3 4 2 3 7 2 3 1 0  2 0 0 0 0 0 0 25 

APR o o o o o 2 io 2s 32 39 01 43 45 a4 uo 34 20 7 o o o o o o 30 

WY 0 0 0 0 0 7 25 35 44 47 49 50 50 50 50 40 28 13 2 0 0 0 0 0 38 

J'& 0 0 0 0 1 10 29 43 48 49 47 d9 49 49 49 45 36 27 6 0 0 0 0 0 40 

JUL 0 0 0 0 0 7 34 43 46 47 47 48 48 49 49 39 42 33 7 0 0 0 0 0 39 

AUG 0 0 0 0 0 3 19 36 42 45 41 07 48 48 45 41 33 16 2 0 0 0 0 0' 31 

S E P  0 0 0 0 0 0 8 2 1 2 3 3 2 4 1 4 4 4 0 3 7 3 1 2 4 1 4  3 0 0 0 0 0 0 26 

OCT 0 0 0 0 0 0 2 1 0 1 5 2 5 2 8 2 9 2 8 2 8 2 0 1 0  3 0 0 0 0 0 0 0 17 

ROTE- THE EWPRIES I N  T H I S  REPORT ARE NOT . ' 

SUBJECT TO THE DAYLIGHTING REPORT SCHEDULE 



SPACE SOWHZONE 

JAW 0 0 0 0 0 0 0 1 1 1 2 1 2 8 3 0 3 1 2 8 2 4 1 3  1 0  0 0 0 0 0 0 16 

FEE 0 0 0 0 0 0 0 8 2 2 3 0 3 3 3 4 3 4 3 3 3 0 2 4 1 0  0 0 0 0 0 0 0 22 

pY(R 0 0 0 0 0 0 4 1 9 2 8 3 3 3 4 3 5 3 5 3 4 3 3 3 0 1 9  3 0 0 0 0 0 0 25 

APR 0 0 0 0 0 2 17 30 33 34 35 35 35 35 34 33 26 11 0 0 0 0 0 0 27 

HRY 

m 

JUL 

WUG 

S E P  

OCT 

NOV 

DEC 

0 0  

0 0  

0 

0 

0 

0 

0 

-0 

0 

0 -- 

0 0 9 26 32 34 35 35 35 35 35 35 34 29 17 3 0 0 0 0, 0 29 

0 1 1 3  26 35 35 34 35 35 35 35 35 34 31 23 8 0 0 0 0 0 30 

0 0 10 28 33 35 34 35 35 35 35 35 32 33 27 9 0 0 0 0 0 30 

0 0 3 23 33 34 35 35 35 35 3 5  35 34 32 20 2 0 0 0 0 0 29  

0 0 0 16 31 32 35 35 35 35 35 34 32 26 5 0 0 0 0 0 0 28 

0 0 0 5 2 3 3 1 3 3 3 4 3 5 3 5 3 3 3 0 2 5  7 0 0 0 0 0 0 0 24 

0 0 0 0 8 2 3 2 8 3 0 3 2 3 1 2 7 2 0 1 0  0 0 0 0 0 0 0 0 17 

0 0 0 0 2 1 3 2 1 2 6 2 8 2 8 2 5 1 8  6 0 0 0 0 0 0 0 0 14 _-- --- -_-  --- --- --- --- --- --- --- --- --_ --- --- _-_ -_- -__  _ _ _  --- --_ --- -_--- 
AHNU& 0 0 0 0 0 4 16 27 28 31 33 33 34 33 30 26 15 7 2 0 0 0 0 0 24 

I '  

NOTE- THE ENTRIES I N  THIS REPORT ARE NOT 
SUBJECT TO THE DAYLIGHTING REPORT SCHEDULE 



DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDINC I N  CHICAGO WE-2.1E-001 Fri Nov 5 21:58:52 1993LDL RUN 1 
30-FT DEEP PERIW OFFS DAYLIT TO 15 FT AUTO SHADE HANAGBENT FOR SUN CONTROL 
REPORT- I S - H  PERCEHT LIGHT1,N ENERGY REDUCTION BY DAYLIGHT WEATHER FILE- TRY CHICAGO EASTZONE 

HOUR OF DAY 
ALL 

EX)NTH 1 2 3 4 5 6 7 8 9 10 11 12 13  14 15 16 17' 18 19 20 21 22 23 24 HOURS 

JAN 0 0 0 0 0 0 0 2 ' 1 1 2 2 2 7 3 0 2 7 2 5 1 9 1 1  1 0  0 0 0 0 0 0 

FEB 0 0 0 0 0 0 0 6 2 3 3 0 3 3 3 3 3 1 3 1 2 7 1 9  8 0 0 0 0 0 0 0 

WR 0 0 0 0 0 0 4 19 30 33 33- 34 33 32 33 27 15 3 0 0 0 0 0 0 

APR 0 0 0 0 0 . 4  19 31 3 5 3 5 3 5 3 5 3 5 3 4  30 3 1 2 2 1 0  0 0 0 0 0 0 

W Y  0 0 0 0 0 1 4 2 7 3 3 . ' 3 5 3 5 3 5 3 5 3 5 3 5 3 5 3 2 2 7 1 5  3 0 0 0 0 0 

Jvw 0 0 ,  0 0 2 22 31 34 35 35 35 35 35 35 35 33 28  22 9 0 0 0 0 0 

- 

JUL 0 0 0 0 ,  1 18 30 34 35 35 35 35 3 5 ' 3 5  35 28 30 24 9 0 0 0 0 0 

AUG 0 0 0 0 0 11 25 32 35 35 35 35 3 5  35 33 32 28 16 2 0 0 0 0 0 

SEP 0 0 0 0 0 1 2 1 3 0 3 4 3 5 3 4 3 5 3 3 3 1 3 0 2 5 1 7  4 0 0 0 0 0 0 

om 0 0 0 0 0 0 8 2 7 3 1 3 8 3 1 2 9 2 7 2 8 2 5 1 6  4 0 0 0 0 0 0 0 

NOTE- THE EWRIES IN THIS REPORT ARE NOT 
SUaJECT TO THE DAYLIGHTING REPORT SCHEDULE 

29 

30 

29 

29 

26 

21 

16 

13 __- - -  
23 

\ 

'3 



HOUR OF DAY 
ALL 

m W H  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 .24 HOURS 

APR 

EiAY 

m 

JUL 

AUG 

S E P  

OCT 

PlOV 

DEC 

0 0 0 80 0 2 14 25 28 32 33 34 35 35 35 34 27 12 1 0 0 

0 0 0 0 0 9 21 29 32 35 35 35 35 35 35 34 29 21 6 0 0 

0 0 0 0 1 13 23 32 34 35 35 35 35 35 35 35 32 28 19 0 0 

0 0 0 0 0 10 23 30 32 35 35 35 35 35 35 34 33 29 20 0 0 

0 0 0 0 0 3 18 29 32 34 35 35 35 35 35 34 31 26 8 0 0 

0 0 0 0 0 0 10 21 24 30 33 35 33 35 35 33 27 9 0 0 0 

0 0 0 0 0 0 3 1 4 2 1 2 7 2 6 2 8 3 1 3 4 3 1 2 6  8 0 0 0 0 

0 0 0 0 0 , O  0 6 1 5 2 2 2 7 2 9 3 0 2 7 2 0 1 0  1 0  0 0 0 

0 0 0 0 0 0 0 1 9 1 7 2 3 2 5 2 9 2 4 1 9  8 0 0 0 0 0 
.-- __ -  -_- --- --- _-- --- --- _ _ _  --- --- -__  _ _ _  __-  --- --- _-- _-- _-- --- --- 

0 

0 

0 0 27 

0 0' 29 

0 0 30 

0 0 30. 

0 0 29 

0 0 26 

0 0 21 

0 0 15 

=AL 0 0 0 0 0 4 13 22 24 28 30 32 33 32 31 26 16 9 5 0 0 0 0 0 23 

W E -  THE ENTRIES IN T H I S  REPORT ARE NOT 
SUBJECT TO THE DAYLIGHTING REPORT SCHEDULE 
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DAYLIGHTIffi EXAMPLE FLOOR OF OFFICE BUILDING I N  CHICAGO W E - 2 . 1 E - 0 0 1  F r i  NOV 5 21:58:52 1 9 9 3 L D L  RUN 1 
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT 
BEPORT- LS-I PERCEWT LIGHTING ENERGY REDUCTION BY DAYLIGHT 

AUTO SHADE HANAGEPIEWT FOR SUN CONTROL 
WEATHER F I L E -  TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oo0 BUILDING Oo0 

HOUR O F  DAY 

KOWH 1 2 3 d 5 6 7 8 9 10  11 12 13 14 15 16 17 18 19 20 21 22 23 24 _-___ _ _ _  --- --- --- --- --- e-- --- --- --- --- _ _ _  _ _ _  _ _ _  __-  _ _ _  -__ __- --_ -_- _-_ --- --- _-- 
JAN ' 0  o o 0 o o o o 4 8 i i i 3 n i z  9 5 1 a o o o o o o 

FEB 0 0 0 0 0 0 0 3 8 1 2 1 4 1 5 1 5 1 5 1 3  9 4 0 0 0 0 0 0 0 

WR 0 0 0 0 0 0 2 7 1 2 1 5 1 6 1 7 1 7 1 6 1 6 1 3  7 1 0  0 0 0 0 0 

APR 0 0 0 0 0 1 7 1 3 1 5 1 6 1 7 1 7 1 7 1 7 1 6 1 5 1 1  5 0 0 0 0 0 0 

KAY 0 0 0 0 0 5 12 15 17 18 18 18 18 18 18 16 1 3  8 2 0 0 0 0 0 

11 

1 3  

14 

m 0 0 0 0 0 ? 13 17 17 18 17 18 18 18 18 17 15  12 5 0 0 0 0 0 15 

JUL 0 0 0 0 0 5 13 16 17 17 18 18 18 18 18 15 16 13 5 0 0 0 0 0 1 5  

BUG 0 0 0 0 0 2 10 15 17 17 18 18 18 18 17 16 14 9 2 0 0 0 0 0 14 

S E P  0 0 0 0 0 0 6 1 2 1 3 1 5 1 6 1 7 1 6 1 6 1 5 1 3 1 0  2 ' 0  0 0 0 , O  0 12 

m 0 0 0 0 0 0 2 8 1 1 1 4 1 4 1 4 1 4 1 4 1 2  9 3 0 0 0 0 0 0 0 9 

ltOV 0 0 0 0 0 0 0 4 8 1 1 1 2 1 3 1 3 1 1  8 4 0 0 0 0 0 0 0 0 7 

nM: 0 0 0 0 0 0 0 1 5  8 1 1 1 1 1 2 1 0  7 3 0 0 0 0 0 0 0 0 6 --- --- --- --- -_- _ _ _  --_ _-- _-- --- __- -__  --- --- --- --_ --- --- --- --- --- --- --- _-- ----- 
ANNUAL 0 0 0 0 0 2 7 1 2 1 2 1 4 1 5 1 6 1 6 1 5 1 4 1 1  6 3 1 0  0 0 0 0 11 

NOTE- THE E W R I F S  I N  T H I S  REPORT ARE NOT 
SUBJECT T O  THE DAYLIGHTING REPORT SCHEDULE 

100 21 

I .  

/ I  . 



SPACE WORTHZOWE 

€XlP6PH 

JAW 

WB 

RAR 

APR 

BAY 

m 

m 

BUG 

SEP 

om 

pto\l 

DE€ 

REF 
m 

-1- 
-2- 

-1- 
-2- 

- 1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

ANNUAL -1- 
-2- 

ILLWIWRCE RANGE (FOOTCANDLES) 

0 -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -ABOVE 

22 
0 

11 
0 

2 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2 
0 

11 
0 

21 
0 

27 
0 

25 
0 

1 9  
0 

11 
0 

3 
0 

1 
0 

0 
0 

3 
0 

1 
0 

4 
0 

16 
0 

22 
0 

25 
0 

32 
0 

29 
0 

18 
0 

7 
0 

2 
0 

0 
0 

1 
0 

2 
0 

12 
0 

32 
0 

33 
0 

29 
0 

17 
0 

17 
0 

20 
0 

29 
0 

7 
0 

6 
0 

5 
0 

14 
0 

37 
0 

16 
0 

19 
0 

16 
0 

2 
0 

17 
0 

15 
0 

11 
0 

14 
0 

21 
0 

25 
0 

15 
0 

11 
0 

17 
0 

0 
0 

3 
0 

1 
0 

3 
0 

13  
0 

11 
0 

9 
0 

14 
0 

1 5  
0 

13 
0 

9 
0 

7 
0 

1 
0 

1 
0 

0 
0 

3 
0 

6 
0 

1 
0 

5 
0 

10 
0 

12 
0 

5 
0 

3 
0 

2 
0 

0 
0 

0 
0 

0 
0 

0 
0 

4 
0 

3 
0 

5 
0 

0 
0 

5 
0 

3 
0 

0 
0 

0 
0 

11 
0 

34 
0 

57 
0 

48 
0 

35  
0 

47 
0 

I 

2 20 
0 0  

0 0  
0 0  

0 0  
0 0  

0 0  
0 0  

0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

10 

78 
0 

89 
0 

98 
0 

99 
0 

100 
0 

100 
0 

100 
0 

100 
0 

98 
0 

89 
0 

79 
0 

73 
0 

I L L W I W E  LEVEL 

20 30 40 

52 20 3 
0 0 0  

69 40 23 
0 0 0  

87 70 50 
0 0 0  

96 89 60 
0 0 0  

99 97 90 
0 0 0  

100 100 94 
0 0 0  

97 97 92  
0 0 0  

99 97 83 
0 0 0  

94 82 44 
0 0 0  

7 3  42 26 
0 0 0  

57 25 6 
0 0 0  

48 19 3 
0 0 0  

(FUOTCANDLES) 

50 60 70 80 

1 0 0 0  
0 0 0 0  

6 3 0 0  
0 0 0 0  

35 22 1s 11 
0 0 0 0  

49 38 37 34 
0 0 0 0  

75 67 62 57 
0 0 0 0  

73 58 48 48 
0 0 0 0  

67 5 1  39 35 
0 0 0 0  

68 55 50 47 
0 0 0 0  

34 25 22 20 
0 0 0 0  

9 2 0 0  
0 0 0 0  

2 0 0 0  
0 0 0 0  

1 0 0 0  
0 0 0 0  

100 92 81  65 48 35 27 23 21 
0 0 0 0 0 0 0 0 0  

ROTE- THE HOURS CONSIDERED I N  THIS REPORT ARE THOSE 
WITH SUN UP AND DAYLIGHTING REPORT SCHEDULE OW 

10022 



DAYLIGHTING EXAMPLE , FLOOR OF O F F I C E  BUILDING I N  CHICAGO DOE-2.1E-001 F r i  Nov 5 21:58:52 1993LDL RUN 1 
30-FT DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE W G W E W T  FOR SUN CONTROL 
REPORT- LS-J DAYLIGW ILLUMINANCE FREQUENCY OF OCCURRENCE SOUTHZONE WEATHER F I L E -  TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SPACE SOUTHZONE 

PERCENT OF HOURS I N  ILLUMINANCE M E  ..................................... 

ILLUElINAEECE RANGE (FIXTPCANDLES) I L L W I W E  LEVEL (FUOTCANDLES) 
R E F  

W W H  PT 0 -- 10 -- 20 -- 30 -- 40 -- 50 -- 60 -- 70 -- 80 -ABOVE 0 10 20 30 40 50 60 70 80 

JBW -1- 
-2- 

FEB -1- 
-2- 

MAR -1- 
-2- 

APR -1- 
-2- 

M Y  -1- . 
-2- 

m -1- 
-2- 

JVL -1- 
-2- 

BUG -1- 
-2- 0 ,,, 1:: 

OCT -1- 
-2- 

mv -1- 
-2- 

DEC -1- 
-2- 

20 
0 

7 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

3 
0 

19 
0 

24 
0 

15 
0 

11 
0 

6 
0 

1 
0 

1 
0 

0 
0 

0 
0 

0 
0 

1 
0 

7 
0 

11 
0 

21 
0 

25 16. 3 3 7 3 10 
0 ~ 0 0 0 0 0 0  

16 1 9  21 6 9 5 6 
0 0 0 0 0 0 0  

11 26 18 13  9 S 11 
0 0 0 0 , 0 0 0  

9 12 14 18 12 5 30 
0 0 0 0 0 0 0  

2 8 12 12 9 4 53 
0 0 0 0 0 0 0  

0 1 3  17 11 10 6 43 
0 0 0 0 0 0 0  

2 11 26 17 10 4 29 
0 0 0 0 0 0 0  

1 7 8 20 17 6 40 
0 0 0 0 0 ' 0  0 

7 1 3  17 16 20 13 14 
0 0 0 0 0 0 0  

10 21  20 9 13  9 9 
0 0 0 . 0  0 0 0 

21  16 5 4 7 4 14 
0 0 0 0 0 0 0  

24 1 5  . 2  4 3 2 5 
0 0 0 0 0 0 ' 0  

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
- 0  

100 
0 

100 
0 

100 
. O  

100 
0 

100 
0 

100 
0 

80 
0 

93 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

100 
0 

97 
0 

81 
0 

76 
0 

66 41 25 22 I 9  1 3  10 
0 0 0 0 0 0 0  

83  66 47' 26 20 11 6 
0 0 0 0 0 0 ' 0  

93 82 56 38 25 16 11 
0 0 0 0 0 0 0  

99 91 79 65 47 35 30 
0 0 0 0 0 0 0  

99 97 90 78 66 57 53 
0 0 0 0 0 0 0  

100 100 87 70 59 49 43 
0 0 0 0 0 0 0  

100 97 86 60 43 33 29 
0 0 0 0 0 0 0  

100 99 92 84 64 47 40 - 
0 0 0 0 0 0 0  

99 92 80 62 46 26 14 
0 0 0 0 0 0 0  

91 80 59 39 30 18  9 
0 0 . 0  0 0 0 0 

70 50 34 29 24 18  14 
0 0 0 0 0 0 0  

56 31 1 6  14 10 7 5 
0 0 0 0 0 0 0  

ANNWAG -1- 6 6 11 15 13 11' 10 5 22 100 94 88 77 63 49 38 28 22 
-2- 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0  

NOTE- THE HOURS CONSIDERED I N  T H I S  REPORT ARE THOSE 
WITH SUN UP IWD DAYLIGHTING REPORT SCHEDULE ON 

0 , 



DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING I N  CHICAGO DOE-2.1E-001 F r i  NOV 5 21:58:52 1993LDL RUN 1 
30-FT DEEP PERIM OFFS DAYLIT TO 15 W AUTO SHADE W\NAGWEHT FOR SUN COlYTROL 
REPORT- LS-J DAYLIGHT I U U M I W C E  FREQUENCY OF OCCURRENCE EASTZONE WEATHER FILE- TRY CHICAGO 

'/ 'i ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SPACE 'fWTZONE ' 

REF 
KOWH Pi' 

Jaw 

FEB 

F2AR 

APR 
. .  

CaRY 

m 

m 

BUG 

SEP . _  

OCT 

K I V  

DEC 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

- 1- 
-2- 

ANNUAL -1- 
-2- 

20 
0 

8 
0 

1 
0 

' 3  
0 

0 
. o  

0 
0 

2 
0 

0 
0 

1 
0 

6 
0 

20 
0 

26 
0 

19  
0 

17  
0 

10 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0 
0 

3 
0 

13  
0 

14 
0 

20 
0 

29 
0 

21 
0 

11 
0 

8 
0 

3 
0 

0 
0 

1 
0 

3 
0 

11 
0 

19 
. o  

28 
0 

27 
0 

1 8  
0 

2 1  
0 

22 
0 

14 
0 

9 
0 

10 
0 

6 
0 

9 
0 

18 
0 

20 
0 

20 
0 

19  
0 

6 
0 

22 
0 

16 
0 

18 
0 

10 
0 

14 
0 

16 
0 

12 
0 

14 
0 

18 
0 

6 
0 

2 
0 

5 
0 

4 
0 

'13 
0 

11 
0 

10 
0 

13 
0 

16 
0 

13 
0 

10 
0 

8 
0 

3 
0 

3 
0 

1 
0 

5 
0 

7 
0 

2 
0 

6 
0 

7 
0 

1 3  
0 

7 
0 

6 
0 

7 
0 

3 
0 

0 
0 

1 2  
0 0  

0 2  
0 0  

5 15 
0 0  

9 34 
0 0  

7 55 
0 0  

4 51 
0 0  

8 38 
0 0  

8 48 
0 0  

7 29 
0 0  

3 6  
0 0  

2 3  
0 0  

1 2  
0 0  

100 80 
0 0  

100 92 
0 0  

100 99 
0 0  

100 97 
0 0  

100 100 
0 0  

100 100 
0 0  

100 98 
0 0  

100 100 
. o  0 

100 99 
0 0  

' 100 94 
0 0  

100 80 
0 0  

100 74 
0 0  

60 
0 

75 
0 

88 
0 

97 
0 

100 
0 

100 
0 

98 
0 

100 
0 

96 
0 

80 
0 

66 
0 

54 
0 

3 2 1 4  8 5 3 2 
0 0 0 0 0 0  

54 33 11 7 2 2 
0 0 0 0 0 0  

77 56 50 27 20 15 
0 0 0 0 0 0  

89 . 74 56 46 43 34 
0 0 0 0 0 0  

97 89 78 68 62 55 
0 0 0 0 0 0  

99 89 75 62 55 51 
0 0 0 0 0 0  

97 91  75 59 46 38 
0 0 0 0 0 0  

96 88 76 63 56 48 - 
0 0 0 0 0 0  

85 67 53 43 36 29 
0 0 0 0 0 0  

61 42 24 .16 9 6 
0 0 0 0 0 0  

38 1 8  11 8 5 3 
0 0 0 0 0 0  

2 7 8 6 3 3 2  
0 0 0 0 0 0  

ROTE- THE HOURS CONSIDERED I N  THIS REPOKP ARE THOSE 
WITH SUN UP AND DAYLIGHTING REPORT SCHEDULE ON 
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il SPACE 

KOItTH 

JAN 

FEB 

' PZAR 

APR 

JUN 

J U I .  

AUG 

0 sep 

m 

PlOV 

DEC 

WESTZONE 

REF 
PT 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

-1- 
-2- 

- 1- 
-2- 

- 1- 
-2- 

-1- 
-2- 

ANNUAL -1- 
-2- 

PERCWT OF HOURS IN ILLUHIWANCE RANGE 

IUWIWWL RANGE (NNTCANDLes) 

0 -- 10 -- 20 -- 30 -- 40 -- 5 0  -- 60 -- 70  -- 80 -ABOVE 

21 19 29 18  6 1 1 1 3 
0 0 0 0 0 0 0 . 0  0 

8 1 5  23 23 19 7 4 0 2 
0 0 0 0 0 0 0 0 0  

1 8 15 24 17 11 4 5 16 
0 0 0 0 0 0 0 0 0  

1 1  9 1 9  9 1 9  3 6 3 4  
0 0 0 0 0 0 0 0 0  

1 1 2 11 10 11 4 5 54 
0 0 0 0 0 0 0 0 0  

0 0 2 10 18 15 1 0  1 44 
0 0 0 0 0 0 0 0 0  

1 . 0 2 15 18 17 1 3  4 31 
0 0 0 0 0 0 0 0 0  

0 f 3 17 10 14 4 5 46 
0 0 . 0  0 0 0 0 0 0 

1 3 15 21  10 14 5 5 26 
0 0 0 0 0 0 0 0 0  

8 11 23 19 17 9 5 3 4 
0 0 0 0 0 0 0 0 0  

7 9 IS 18 12 10 5 3 22 
0 0 0 0 0 0 0 0 0  

PWTE- THE HOURS CONSIDERED I N  THIS REPORT ARE THOSE 
WITH SUN UP AND DAYLIGHTING REPORT SCHEDULE OW 

ILLWINAXE LEVEL (FOOTCANDLES) 

0 10 20 30 40 50 60 70  

100 79 60 30 1 3  6 5 4 
0 0 0 0 0 0 0 0 -  

100 92 77 54 3 1  12 6 2 
0 0 0 0 0 0 0 0  

100 99 9 1  76 52 35 25 20 
0 0 0 0 0 0 0 0  

100 99 99 90 7 1  61 43 40 
0 0 0 0 0 0 0 0 ,  

100 99 98 96 85 75 63 59 
0 0 0 0 0 0 0 0  

100 100 100 98 88 70 5 5  45  
0 0 0 0 0 . 0  0 0 

100 '99 99 97 82 64 47 34 
0 . 0  0 0 . 0  0 0 0 

100 100 99 96 80 69 5 5  5 1  
0 0 0 0 0 0 0 0  

100 99 96 81 60 50 35 30 
0 0 0 0 0 0 0 0  

100 92 8 1  58 38 22 12 7 
0 0 0 0 0 0 0 0  

100 82 63 36 1 5  IO 6 3 
0 0 0 0 0 0 0 0  

100 76 52 25 9 6 6 5 
0 0 0 0 0 0 0 0  

I ,  

100 93 8 5 '  70 52 40 30 25 
0 0 0 0 0 0 0 0  

80 

3 
0 

2 -  
0 

16 
0 

34 
0 

54 
0 

44 
0 

31 
0 

46 
0 

26 
0 

4 
0 

1 
0 

4 
0 ._- 

22 
0 



DAYLIGHTIffi W P L E  FLOOR OF OFFICE BUILDING IN CHICAGO ME-2.1E-001 F r i  NOV 5 21:58:52 1993LDL RUN 1 
30-FT DEEP PERIfl OFFS DAYLIT TO 15 FT 

PAGE 1 - 1 REP1 = HOURLY-REPORT 
AUTO SHADE W G W E W  FOR SUN CONTROL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HXDDHH GLOW GLOW 

DRY BULB CLOUD 
TMP M U N T  
F 

- - - - (  4 )  - - - - (  6 )  
1 2 1  1.0 4.0 
1 2 2  1.0 2.0 
1 2 3  1.0 2.0 
1 2 4  2.0 0.0 
1 2 5  2.0 7.0 
1 2 6  2.0 10.0 
1 2 7  3.0 10.0 
1 2 8  4.0 10.0 
1 2 9  4.0 10.0 
1 210 5.0 10.0 
1 211 6.0 10.0 

1 213 9.0 10.0 
1 214 1.0 10.0 
1 215 2.0 10.0 
1 216 4.0 10.0 
1 217 5.0 10.0 
1 218 5.0 10.0 
I 219 17.0 10.0 
1 220 17.0 10.0 
1 221 18.0 10.0 
I 222 17.0 10.0 
1 223 17.0 10.0 
I 224 17.0 10.0 

1 212 8 . 0  10.0 

DAILY SUIMARY (JAN 21 
m 1.0 0.0 
Mx 18.0 10.0 
sE1 218.0 205.0 
AV 9.1 8.5 

' m  1.0 0.0 
Mx 18.0 10.0 
SF4 218.0 205.0 
AV 9.1 8 .5  

MONTHLY Su14MARY (JAN1 

YEXRLY S W R Y  
13N 1.0 0.0 
Mx 18.0 10.0 
sE1 218.0 205.0 
AV 9 .1  8.5 

G L O W  

DIR SOL 
x CLDCOV 
BTU/HR- 
SQm ---- 121) 

0 . 0  
0 . 0  
0.0 

' 0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0.0 

0 . 0  
0 . 0  
0 . 0  
0 .0  

0.0 
0 . 0  
0 . 0  
0.0 

GLOBAL 

DIF SOL 
x CLCCOW 
BTUIHR- 
S Q R  ---- 122) 

0 . 0  
0 . 0  
0.0  
0 . 0  
0 . 0  
0.0 
0 . 0  
1.0 

15.1 
31.9 
44.3 
50.3 
49.1 
42 .Q 
29.0 
11.5 
0.3 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0.0 

0.0 
5 0 . 3  

275.6 
11.5 

0 . 0  
5 0 . 3  

275.6 
11.5 

0.0 
50.3 

275.6 
11.5 

GLOBAL 

GLOW 
SOLAB 
BTUIHR- 
SQFT 
----115) 

0.0 
0.0 
0.0  
0 .0  
0 .0  
0.0 
0.0 
1.0 

15.1 
31.9 
44.3 
50.3 
49.7 

29.0 
11.5 

0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0  

42.4 

0.0 
50.3 

275.6 
11.5 

0.0 
5 0 . 3  

275.6 
11.5 

0.0 
50.3 

275.6 
11.5 

GLOW GLOBAL 

AT# Am 
TURBIDTY WISTVRE 

----(401 
0.000 
0.000 
0 .000  
0.000 
0.000 
0.000 
0.000 
0.150 
0.150 
0.150 
0.150 

' 0.150 
0.150 
0.150 
0.150 
0.150 
0.150 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000  
0.000 

0.000 
0.150 
1.500 
0.062 

0.000 
0.150 
1.500 
0.062 

0.000 
0.150 
1.500 
0.062 

IN 

---- (49)  
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
0.00 
0.00 
0.00 
0.00  
0 .00  
0 . 0 0  
0.00 

0.00 
0 . 3 6  
3.60 
0.15 

0.00 
0.36 
3.60 
0.15 

0.00 
0.36 
3.60 
0.15 

GLOBAL 

SOLAR 
ALTITUDE 
DEGREES 

----(SO) 
0 . 0  
0 . 0  
0.0  
0 .0  
0.0 
0.0 
0.0 
2.8 
9.8 

17.1 
22.3 
24.9 
24.6 
21.5 
15.9 

8.2 
2.0 
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0  
0 .0  

0 .0  
24.9 

149.2 
6.2 

0 .0  
24.9 

149.2 
6.2 

0.0 
24.9 

149.2 
6.2 

GLOBAL 

SOLAR 
AZIMUTH 
DEGREES 

---- 1511 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 .0  
0 . 0  

124.7 
133.4 
145.4 
159.0 
173.8 
189.0 
203.7 
217.0 

'228.8 
236.3 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0  
0 . 0  
0 . 0  

0.0 
236.3 

, 1811.1 
75.5 

0.0 
236.3 

1811.1 
75.5 

0.0 
236.3 

1811.1 
75.5 

GLOBAL 

DAYLIGHT 
CLD FAC 

- - - - ( 5 2 )  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0.00 
0.00  

0.00 
0 . 0 0  
0 . 0 0  
0.00 

0 . 0 0  

0 . 0 0  
0 .00  

'0.00 

0 . 0 0  
0.00  
0.00 
0.00  

. .  

GLOBAL GLOBAL 

MT ILL MT ILL 
CLR SKY OVR SKY 
FOOTCAND 
LES 
----(53)  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0 .  

0 .  
0 .  
0 .  
0 .  

FOOT- 
LES ---- (541 

0 .  
0 .  
0 .  
0 .  

' 0 .  
0 .  
0 .  

33. 
485. 

1030. 
1426. 
1622. 
1602. 
1366. 
934. 
372. 
11. 
0. 

' 0 .  
0 .  
0 .  
0. 
0 .  
0 .  

0. 
1622. 
8882. 

1622. 
8882. 

370. 

0. 
1622. 
8882. 

370. 



-- 

1 2 1  
1 2 2  
1 2 3  
1 2 4  
1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 210 
1 211 
1 212 
1 213 
1 214 
1 215 
1 216 
1 217, 
1 218 
1 219 
1 220 
1 221 
1 222 
1 223 

, 1 224 

En ILL 
D I R  SOL 
KGTCRtdD 
LES 
----(55) 

0.  
0 .  
0 .  

' 0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0. 
0 .  
0. 

. 0 .  
0. 
0. 
0. 

#ES/ PRED 
SKY ILL 

----(56)  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.27 

, 1.35 
1.71 
1.86 
1 .91  
1.91 
1.85 

1.23 
0.12 

, 0.00 

0.00 
0.00 
0.00  
0 . 0 0  
0.00 

1 .68 

, 0.00 

LuEl EFF 
CLR D I R  
L W N  / 
WATT 
,--- (57)  

' 0.0 
0.0 
0 .0  
0.0 
0.0 
0.0 
0.0 

18.7 
50.5 
69 .I 
78.2 
81.3 
81.0 
77.0 
66.9 
44.3 
13.0 

0.0 
0.0 

' 0.0 
0.0 
0.0 
0.0 
0.0 

LW EFF 
CLR DlF 
LWBM / 
WATT 
----(58) 

0.0 
0.0  
0.0 
0.0 
0.0 
0.0 
0.0 

125.4 
125.4 
125. 4 
125.6 
125.6 
125.6 
125.4 
125.4 
125.4 
125.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Lv# EFT 
CLDY DIF 
L M N  / 
WATT ---- 159) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

110.0 
110.0 
110.0 
110.0 
110.0 
110.0 
110.0 
110.0 
110.0 
110.0 

0.0  
0 .0  , 
0.0 
0.0 
0.0 
0.0 
0.0 

DAILY SUNARY (JAN 2 )  
m 0. 0 . 0 0 .  0.0 0.0 0.0 
w( 0.  1 .91  81.3 125.4 110.0 
SM 0. 13.87 580.5 1254.0 1100.0 
AV 0 .  0.58 24.2 52.3 45.8 

HONTHLY SUMMARY (JAN) 
0 .  0.00 0 .0  0.0 0 .0  

w( 0.  ' 1.91 81.3 125.4 110.0 
0. 13.87 580.5 1254.0 1100.0 SH 

AV 0. 0.58 24.2 52.3 45.8 

0.; 
YEARLY S M R Y  
m 0 .  0.00 0 .o 0.0 0.0 
w( 0.  1.91 81.3 125.4 110.0 
m 0.  13.87 580.5 1254.0 1100.0 
AV 0. 0.58 24.2 52.3 45.8. 

10027 
, 

I 



DAYLIGHTIK W P L E  FLOOR OF OFFICE BUILDING IN CHICAGO DOE-2.1E-001 
30-PT DEEP,PERII OFFS DAYLIT TO 15 FT AUTO SHADE W G W E W  FOR SUN CONTROL 
REP2 = HOURLY-REPORT 

E4DDHH WRTHZON NORTHZON WRTHZON WRTHZON NORTHZON WRTHZON SOlPTHZON SOWHZON 
E E E E E -  E E E 
DAYL IL& BAC Lv# GLR INDX LTPW MJL LTPW MUL SPACE DAYL ILL BAC LW 
REF PT 1 REP PT 1 REF PT 1 REF PT 1 TOTAL LT ELEC REF PT 1 REF PT 1 
FCOTCaWD FOTLBEIB 6TWHR FOOTCAND FOOTLAHE 
LES EW LIES ERT ---- 149) ---- (51)  ---- (53) ---- 155) ---- (57) ---- (45)  . ---- (49)  ---- (51)  

1 2 1  0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 
1 2 2  0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 
1 2 3  0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 
1 2 Q  0 .0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 
1 2 5  0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 
1 2 6  0.0 0.0 0.0 1.00 1.00 204.78 0.0 0.0 
1 2 7  0.0 0.0 0.0 1.00 1.00 Q09.56 0.0 0.0 
1 2 8  0.7 0.1 0.0 0.99 1.00 1224.64 0.7 0.1 
1 2 9  9.6 1.3 4.3 0.90 0.95 3899.60 9.6 1.3 
1 210 20.3 2 .8 8 .4  0.79 0.90 3673.46 ' 20.3 2.8 
1 211 28.1 3.9 9.9 0.64 0.82 3353.06 ' 28.1 3.9 
1 212 32.0 4.Q 10:5 0.56 0.78 3194.87 32.0 4.4 
1 213 31.6 4.4 10.5 0.57 0.78 2569.30 31.6 4.4 

' 1 2 1 4  26.9 3.7 9.7 0.66 0.83 3402.04 26.9 3.7 
1 215 18.4 2.5 7 .9  0.82 0.91 3718.23 18.4 2.5 
1 216 7.3 1.0 2.8 0.93 0.96 3945.26 7.3 1.0 
1 217 0.2 0.0 0.0 1.00 1.00 4091.04 0.2 0.0 
1 218 0.0 0.0 0.0 1.00 1.00 2047.78 0.0 0 .0  

.1 220 0.0 0.0 0.0 1.00 1.00 1228.67 0.0 0 . 0  
1 221 0.0 0.0 0.0 1.00 1.00 . 819.11 0.0 0.0 
1 222 0.0 0.0 0.0 1.00 1.00 819.11 0.0 0.0 
1 223 0.0 0.0 0.0 1.00 1.00 819.11 0.0 0.0 
1 224 0.0  0.0 0.0 1-00 1.00 204.78 0.0 0 .0  

DAILY S W Y  (JAN 2 )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 219 0.0 . 0.0 0.0 1.00 1.00 1228.67 0.0 0.0 

m 0.0 0.0 0.0 0.56 0.78 204.78 0.0 0.0 
w( 32.0 4.4 10.5 1.00 1.00 4091.04 32.0 4.4 
s4 175.2 24.2 64.0 21.86 22.93 41876.95 175.2 24.2 
AW 7.3 1.0 2.7 0.91 0.96 1744.87 7.3 1.0 

. MONTHLY S W Y  (JAN) 
m 0.0 0.0 0.0 0.56 0.78 204.78 0.0 0.0 
w( 32.0 4.4 10.5 1.00 1.00 4091.0% 32.0 4.4 
s4 . 175.2 24.2 64.0 21.86 22.93 41876.95 175.2 24.2 
AW 7.3 1.0 2.7 0.91 0.96 1744.87 7.3 1.0 

ymmy SWRY 
m 0.0 0.0 0.0 0.56 0.78 204.78 0.0 0.0 
w( 32.0 4 .4  10.5 1.00 1.00 4091.04 32.0 4.4 
s4 175.2 24.2 64.0 21.86 22.93 41876.95 175.2 241.2 
AW 7.3 1.0 2.7 0.91 0.96 1744.87 7.3 1.0 

F r i  Nov 5 21:58:52 1993LDL RUN 1 

.(5.3) 
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0.0 
4.3 
8.4 
9 .9  

io.5 
10.5 

9.7 
7.9 
2.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0, 
0 . 0  

---- ( 5 5 )  - - - - (57)  
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
0.99 1.00 
0.83 0.92 
0.64 0.82 
0.51 0.75 
0.44 0.72 
0.45 0,. 72 
0.53 0.76 
0.68 0.84 
0.87 0.94 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 

, 1.00 1 .00  

0.0 
10.5 

. 64.0 
2.7 

0 .0  
10.5 
64.0 

2.7 

0.0 
10.5 
64.0 

, 2.7 ' 

0.44 0.72 
1.00 1.00 - 

20.94 22.47 
0.87 0.94 

0.44 0.72 
1.00 1.00 

20.94 22.47 
0.87 0.9% 

0.4% 0.72 
1.00 1.00 

20.94 22.47 
0.87 0.94 



L) KXDDHH 

1 2 1  
1 2 2  
1 2 3  
1 2 4  
1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 210 
1 211 
1 212 
1 213 
1 214 
I 215 
1 216 
.l 217 
1 218 
1 219 
1 220 
1 221 
1 222 
1 223 
1 224 

SOTHZON EBSPZONE EASTZONE eAsT2ONE 
E 
SPACE ' DAYL ILL BAC LON GLR INDX 
LT ELK REF Pr 1 REF PT 1 REF PT 1 
BTU/HR FOaPCANO FOOTLA#B 

LES ERT 
----(45) - - - - (49)  

204.78 0.0 
204.78 0.0 
204.78 0.0 
204.78 0.0 
204.78 0.0 
204.78 0.0 
409.56 0.0 

1224.39 0.7 
3752.62 9.6 
3367.86 20.3 
3087 .SI 28.1 
2949.09 32.0 
2371.01 31.6 
3130.37 26.9 
3435.23 18.4 
3832.53 7 .3  
4092.25 0.2 
2047.78 0.0 
1228.67 0.0 
1228.67 0.0 

819.11 0.0 
819.11 0.0 
819.11 0.0 
204.78 0.0 

DAILY S W Y  (JAN 2 )  
m 204.78 0.0 
K% 4092.25 32.0 
Sbl 40040.32 175.2 
AV 1668.68 7.3 

MONTHLY SUMARY (JAN) 
MN 204.78 0.0 
K% 4092.25 32.0 
s# 40048.32 175.2 
AV 1668.68 7.3 

YEaRLY S W R Y  
m 204.70 0 .o 
#x 4092.25 32.0 

, SH 40048.32 175.2 
AV 1668.68 7.3 

---- ( 5 1 )  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
1 .3  
2.8 
3.9 
4.4 
4.4 
3.7 
2.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

, 1.0 

0.0 
4.4 

24.2 
1.0 

0.0 
4.4 

24.2 
1 .o 

0.0 
4.4 

24.2 
1.0 

- - - - (53)  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.3 
8.4 
9.9 

10.5 
10.5 

9.7 
7.9 
2.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
10.5 
64.0 

2.7 

0.0 
10.5 
64.0 

2.7 

0.0 
10.5 
64.0 

2.1 

---- (55 )  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.99 

I 0.83 
0.64 
0.51 
0.44 
0.05 
0.53 
0.68 
0.87 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 -00  

0.44 
. 1.00 

20.94 
0.87 

0.44 
1.00 

20.94 
0.87 

0.44 
1.00 

20 .'94 
' 0.87 

----(57) 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.92 
0.82 
0.75 
0.72 
0.72 
0.76 
0.84 
0.94 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .oo 
1.00 

0.72 
1.00 

22.47 
0.94 

0.72 
1.00 

22.47 
0.94 

0.72 
1.00 

22.47 
0.94 

EASTZONE WESTZONE 

SPACE OAYL ILL 
LT ELM: REF PT 1 
BTU/HR FOOTCAN0 

LES ---- (45)  
204.78 
204.70 
204.78 
204.78 
204.78 
204.78 
409.56 

1224.39 
3752.62 
3367.86 
3007.51 
2969.09 
2371.01 
3130.37 
3435.23 
3832.53 
4092.25 
2047.78 
1228.67 
1228.67 
019.11 
819.11 
819.11 
204.78 

204.78 
4092.25 

1668.68 
40049.32 

204.78 
4092.25 

40048.32 
1668.68 

204.78 
4092.25. 

40048.32 
1668.68 

10.29 

(49 1 
0 .0  
0 .0  
0.0 
0.0 
0 .0  
0.0 
0.0 
0.7 
9.6 

20.3 
28.1 
32.0 
31.6 
26.9 
18.4 
7.3 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 

0.0 
32.0 

175.2 
7.3 

0.0 
32.0 

175.2 
7.3 

0.0 
32.0 

175.2 
7.3 

REF PT 1 
FooTLA#B 
ERT ---- (51 )  

0.0 
0.0 
0.0  
0.0 
0.0 
0.0 

0.1 
1.3 
2.8 

, 3.9 
4.4 
4.4 
3.7 
2 . 5  
1.0 
0.0 
0.0 
0.0 
0.0 

. 0.0 
0 . 0  
0 .0  
0.0 

0 . 0  

0.0 
4 .4  

24.2 
1.0 

0 .0  
4 .4  

24.2 
1 .o 

0.0 
4.4 

24.2 
1.0 

WESTZONE WESTZONE WESTMNe 

BACLW GLR INDX LTPW#UL 
REF PT 1 REF PT 1 

---- (53)  ---- ( 5 5 1  
0.0 1.00 

0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
4.3 
8.4 
9.9 

10.5 
10.5 
9.7 
7.9 
2 .8  
0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 

0.0 
10.5 
64.0 

2.7 

0.0 
10 .5  
64.0 

2.7 

0.0 
10.5 
64.0 

2.7 

0.0 ! 1.00-' 
1 .00 
1.00 
1.00 
1.00 
1.00 
0.99 
0.83 
0.64 
0.51 
0.44 
0.45 
0.53 
0.68 
0.87 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.44 I 

1.00 - ' . 
20.94 

0.87 

0.44 
c1.00 
20.94 

0.87 

0.44 
1.00 

20.94 
0.87 



----(57) - - - - (45)  
1 2 1  1.00 204.78 
1 2 2  1.00 204.78 
1 2 3  1.00 204.78 
1 2 0  1.00 204.78 
1 2 5  1.00 204.78 
1 2 6  1.00 204.78 
1 2 7  1.00 409.56 
1 2 8  1.00 1224.39 
1 2 9  0.92 3752.62 
1 210 0.82 3367.86 
1 211 0.75 3087.51 
1 212 0.72 2949.09 
1 213 0.72 2371.01 
1 214 0.76 3130.37 
1 215 0.84 3435.23 
1 216 0.94 3832.53 
1 217 1.00 4092.25 
1 218 1.00 2047.78 
1 219 1.00 1228.67 
1 220 1.00 1228.67 
1 221 1.00 819.11 
1 222 1.00 819.11 
1 223 1.00 819.11 
1 221 1.00 204.78 

DAILY SUWMY (JAN 2 )  
KN 0.72 204.78 
w( 1.00 4092.25 
SH 22.47 40048.32 
AW 0.94 1668.68 

'HONTHLY SULMRY (JAN) 
KN 0.72 204.78 
w( 1.00 4092.25 
SH 22.47 40048.32 
AV 0.94 1668.68 

YEARLY S u m A R Y  
KN 0.72 204.78 
w( 1.00 4092.25 
fl 22.47 40048.32 
AV 0.94 1668.68 

IO, 30 
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DAYLIGHTING EXAMPLE FLOOR OF OFFICE BUILDING I N  C H I C A M  W E - 2 . 1 E - 0 0 1  F r i  N o v  5 21:58:52 1993LDL RUN 1 
3 0 - f i  DEEP PERIM OFFS DAYLIT TO 15 FT AUTO SHADE HANAGWENT FOR SUN CONTROL 
REP3 = HOURLY-REPORT PAGE 1 - 1 

FBDDHH NORTHWIN NORTHWIN NORTHWIN NORTHWIN NORTHWIN KORTfiWIN KWI’HWIN 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NORTHWIN NORTHWIN HORTHWIN NORTHWIN 

D D D D D D D 0 D D D 
U-VALUE T#N COEF Tws COEF SHADED. DIRECT DIFFUSE SOL GAIN CONDUCTN SHADING SHADING SH COEFF 
GLAS+FFS DIRECT DIFFUSE FRACTION SOLAR SOLAR CLRS+FR# c L A s 4 F F S  FLAG COEFF MJLT 
BTU/HR-S FRAC.OR BTO/HR- BTU/HR- BTU/HR BTU/HR 

I QFT-F r n T  . SgFT SQm 
----( 1) - - - - (  2 )  ---- ( 8 )  ---- (10) ----(11) ---- (12) ----(is) ----(17) ----(23) - - - - (16)  - - - - (19)  

1 2 1  0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1696.58 1. 0.830 0.00 
1 2 2  0.359 0.000 0.000 0.000 0.0 0.0 0.0 -1726.49 1. 0.830 0.00 
1 2 3  0.358 0.000 0.000 0.000 0.0 0.0 0.0 - 1723.39 1. 0.830 0.00 
1 2 4  0.358 0.000 0.000 0.000 0.0 0.0 0.0 -1714.29 1. 0.830 0.00 

1. 0.830 0.00 
1 2 6  0.355 0.000 0.000 0.000 0.0 0.0 0.0 -1682.58 1. 0.830 0.00 
1 2 7  0.399 0.000 0.000 0.000 0.0 0.0 0.0 -1793.45 1. 0.830 0.00 
1 2 8  0.355 0.000 0.799 0.000 0.0 0.6 24.0 -1599.51 1. 0.830 1.00 
1 2 9  0.361 0.000 0.799 0.000 0.0 7.9 320.5 -1624.74 1. 0.830 1.00 
1 210 0.360 0.000 0.799 0.000 0.0 16.1 656.8 -1597.22 1. 0.830 1.00 
1 211 0.395 0.000 0.799 0.000 0.0 22.0 893.8 -1704.36 1. 0.830 1.00 
1 212 0.357 0.000 0.799 0.000 0.0 24.9 1015.7 -€514.27 1. 0.830 1.00 
1 213 0.362 0.000 0.799 0.000 0.0 24.6 1002.6 -1508.89 1. 0.830 1.00 
1 214 0.361 0.000 0.799 0.000 - 0.0 21.1 860.7 -1462.54 1. 0.830 1.00 
1 215 0.396 0.000 0.799 0.000 0.0 14.7 595.9 -1561.53 1. 0.830 1.00 
1 216 0.407 0.000 0.799 0.000 0.0 6.1 247.3 -1550.29 1. 0.830 1 .oo 
1 217 0.395 0.000 0.799 0.000 0.0 0.2 8 .1  -1483.40 1. 0.830 1.00 
1 218 0.395 0.000 0.000 0.000 0.0 0.0 0.0 -1485.00 1. 0.830 0.00 
1 219 90.408 0.000 0.000 0.000 0.0 0.0 0.0 -1477.76 1. 0.830 0.00 
1 220 0.419 0.000 0.000 , 0.000 0 .0  0.0 0.0 -1512.79 1. . 0.830 0.00 

1 222 0.419 0.000 0.000 0.000 0.0 0.0 0 .0  -1511.53 1. 0.830 0.00 
1 223 0.357 0.000 0.000 0.000 0.0 0.0 0.0 -1316.61 1. 0.830 0.00 
1 224 0.398 0.000 0.000 0.000 0.0 0.0 0.0 -1444.03 1. 0.830 0.00 

m 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 1. 0.830 0.00 
m 0.419 0.000 0.799 0.000 0.0 24.9 i o i 5 . 7  -1316.61 1. 0.830 1.00 - 

0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 1 2 5  0.398 

1 221 0.408 0.000 0.000 0.000 0.0 0.0 0.0 -1450.48 1. 0.830 o.ool  

DAILY SulrlMARY (JAN 2 )  

s# 9.133 0.000 7.990 0.000 0.0 138.1 5625.4 -37940.43 24. 19.920 10.00 
AV 0.381 0 .000  0.333 0.000 0.0 5.8 234.4 -1580.85 1. 0.830 0.42 

. HOONTHLY SUMMARY (JAN) 
0.353 0.000 0.000 0.000 0.0 0.0 0.0 -1838.71 1. 0.830 0.00 

w( 0.419 0.000 0.799 0.000 0.0 24.9 1015.7 -1316.61 1. 0.830 1.00 

AV 0.381 0.000 0.333 0.000 0.0 5.8 238.4 -1580.85 1. 0.830 0.42 
9.133 0.000 7.990 0.000 0.0 138.1 5625.4 -37940.43 24. 19.920 10.00 

o m  
s# 

YEaRLY S M R Y  
m 0.353 0.000 0.000 0.000 0.0 0.0 0.0 -,I 838.7 1 1. 0.830 0.00 
m 0.419 0.000 0.799 0.000 0.0 24.9 1015.7 -1316.61 1. ’ 0.830 1.00 
s# 9.133 0.000 7.990 0.000 0.0 138.1 5625.4 -37940.43 24. 19.920 10.00 
AV 0.381 0.000 . 0.333 0 * 000 0.0 5.8 234.4 -1580.85 1. 0.830 0.42 



DAYLIGETIffi  EXAMPLE FLOOR OF OFFICE BUILDING I N  CHICAGO 
30-IT DEEP PERJX OFFS DAYLJT TO 15 FT 
REP3 = HOURLY-REPORT 

GIDDHH WRTHWIM NORTHWIN NORTHWIW WORfHk'IW WORTHWIW SOCFTMIIW SOUTHWIN 
D D D- D D D D 
m s s  VIS TUN WV( SOL SHADIMG I U  WISH U-VALUE m COEF 
V I S  T U N  XULT GAIN FLAG REF PT 1 CLAS4FRIl DIRECT 

AUTO SHADE #ANAGE#Et?T FOR SUN CONTROL 

_______________----------------------------------------------------------------. 

BTU/HR- FOOTCAND BTU/HR-S 
SQFT LES QFT-F ---- (21)  ---- (22)  ---- (20)  ---- (23)  ---- (26)  _--_ ( 1) -___ ( 2 )  

1 2 1  0.00 1.00 0.0 1. 0.0 0.354 0.000 
1 2 2  0.00 1.00 0.0 1. 0.0 0.359 0.000 
1 2 3  0.00 1.00 0.0 1. 0.0 0.358 0.000 
1 2 4  0.00 1.00 0.0 1. 0.0 0.358 0.000 
1 2 5  0.00 1.00 .o.o 1. 0.0 0.393 0.000 
1 2 6  0.00 1.00 0.0 1. 0.0 0.355 0.000 
1 2 7  0.00 1.00 0.0 1. 0.0 0.394 0.000 
1 2 8  0.00 1.00 20.0 1. 0.2 0.356 0.825 
1 2 9  0.00 1.00 20.0 1. 2.8 0.361 0.850 
1 210 0.00 1.00 20.0 1. 6.0 0.360 0.860 
1 211 0.00 1.00 20.0 1. 8.3 0.400 0.864 
1 212 0.00 1.00 20.0 1. 9.5 0.356 0.867 
1 213 0 .00  1.00 20.0 1. 9.3 . 0.362 0.866 
1 214 0.00 1.00 20.0 1. 8.0 0.362 0.864 
1 215 0.00 1.00 20.0 1. 5.4 0.401 0.859 
I 216 0.00 1.00 20.0 1. 2.2 0.409 0.846 
1 217 0.00 1.00 20.0 1. 0. I 0.400 0.820 
I 218 0.00 1.00 0.0 1. 0.0 0.400 0.000 

1 220 0.00 1.00 0.0 1. 0.0 0.417 0.000 
1 221 0.00 1.00 0.0 1. 0.0 0.409 0.000 
1 222 0.00 1.00 0.0 I. 0.0 0.417 0.000 
1 223 0.00 1.00 0.0. 1. 0.0 0.357 0.000 
1 224 0.00 1.00 0.0 1. 0.0 0.402 0.000 

1 2 1 9  . 0.00 1.00 0.0 1. 0.0 0.409 0.000 

DAILY SIIkBlARY (JAN 2 )  
m 0.00 1.00 0 .o 1. 0.0 0.354 0.000 
m 0.00 1.00 20.0 1. 9.5 0.417 0.867 
m 0.00 24.00 200.0 24. 51.8 9.152 8.521 
AV 0.00 1.00 8 .3  1. 2.2 0.381 0.355 

MONTHLY SuE1pwY ( J A N )  
0.00  1.00 0.0 1. 0.0 0.354 0.000 

w( 0 .oo 1 .oo 20.0 1. 9.5 0.417 0.867 
sE1 0.00 24.00 200.0 24. 51.8 9.152 8.521 
AV 0.00 1.00 8.3 1. 2.2 0.381 0.355 

YEaRLY SLWHkRY 
XN 0.00 1.00 0.0 1. 0 .0  0.354 0.000 
w( 0.00 1.00 20.0 1. 9.5 0.417 0.867 
sE1 0.00 24.00 200.0 24. 51.8 9.152 8.521 
AV 0.00 1.00 8.3 1. 2.2 0.381 0.355 

D O E - 2 . 1 E - 0 0 1  F r i  NOV 5 21:58:52 1993LDL RUN 1 

PAGE 1 - 2 ._________---_------------------------------------ 
SOUTHWIN SOUTHWIN SOUTHWIN SOUTHWIN,  
D D D D 
lMN COEF SHADED DIRECT DIFFUSE 
DIFFUSE FRACTION SOLAR SOLAR 

FRAC.OR BTU/HR- BTU/HR- 
XULT . SQFT SQFT 

- - - - (  4 )  - - - - ( l o )  ----(11) - - - - (12 )  
0.000 0.000 0 .0  0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0 .o 0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0.0 0.0 
0.799 0.000 0.0 0.3 
0.799 0.000 0.0 * 8.6 
0.799 o * o o o  * 0.0 21.1 
0.799 o * o o o  0.0 30.7 
0.799 0.000 0.0 35.7 
0.799 0.000 0.0 35.1 
0.799 0.000 0.0 29.2 
0.799 0.000 0.0 18.8 
0.799 0.000 0.0 6 .2  
0.799 0.000 0.0 0 .1  
0.000 0.000 0 .0  0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0.0 0.0 
0.000 0.000 0.0 0.0 
0.000 0 .ooo 0.0 0.0 
0.000 0.000 0.0 0.0 

0.000 0.000 0.0 0.0 
0.799 0.000 0.0 35.7 
7.990 0.000 0 . 0  186.0 
0.333 0.000 0 .o 7.7 

0.000 0.000 0.0 0 .0  
0.799 0.000 0 . 0  35.7 
7.990 0 .000  0.0 186.0 
0.333 0.000 0.0 7.7 

0.000 0.000 0 .0  0.0 

7.990 0.000 0.0 186.0 ~ 

0.799 0 .000  0.0 35.7 

0.333 0.000 0.0 , 7 . 7  



DAYLIGHTING EXAMPLE F U X ) R  OF OFFICE BUILDIKC IN CHICAGO WE-2.1E-001 F r i  NOV 
30-FT DEEP PERIl OFFS' DAYLIT TO 15 FT AWO SHADE W G W E W P  FOR SUN CONTROL 

= HOURLY-REPORT __--_-_--_--_------------------------------------------------------------------------------------------ 
GlDDHH SOWHWIM SOUTHWIN SOVTHWIW SOUTHWIN SOWHWIN SOWHWIN SOUTHWIN SOWHWIN SOUTHWIN 

D D D '  D D D D D 
SOLGAIN CONDUCTN S W I G  SHADING SHCOEFF GLASS WISTRaM #Ax SOL SHADIKG 
W t f I w  GLUtFIw FLAG 
BTU/HR BTWHR BTWHR- 

COEff  , MJLT VIS TRAN MJLT CAIN FLAG 

0 
SQFT ---- (15)  ---- (17)  ---- (23)  ---- (16) ---- (19)  ---- ( 2 1 ) .  - - - - (22)  ---- (20)  ---- (23)  

1 2 1  0.0 -1698.99 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 2 2  0.0 -1726.25 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 2 3  0.0 -1723.41 1. 0.830 0.00 0.00 1.00 0.0 . 1. 
1 2 8  0.0 -1714.29 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 2 5  0.0 -1818.91 1. 0.830 0.00 0.00 1.00 , 0.0 1. 
1 2 6  0.0 - 1645.01 1. 0.830 0.00 0.00 j . o o  0.0 1. 
1 2 7  0.0 -1773.38 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 2 8  13.9 -1601.95 1. 0.830 1.00 0.68 1.00 20.0 1. 
1 2 9  350.4 -1 624.45 1. 0.830 1.00 0.66 1.00 20.0 1. 
1 210 860.1 -1597.34 1. 0.830 1.00 0.67 1.00 20.0 1. 
1 211 1248.6 -1723.60 1. 0.830 1.00 0.67 1.00 20.0 1. 
1 212 1455.5 -1512.94 1. 0.830 1.00 0.67 1.00 20.0 1. 
1 213 1433.0 -1510.33 1. 0.830 1.00 0.67 1.00 20.0 1. 
1 210 1192.9 -1463.66 1. 0.830 1.00 0.67 1.00 20.0 1. 
1 215 764.2 -1 579.05 1. 0.830 1.00 0.67 ' 1.00 20.0 1. 
1 216 253.3 -1555.22 1. 0.830 1.00 0.66 1.00 20.0 1. 
1 217 4 .1  -1500.24 1. 0.830 1.00 0.63 1.00 20.0 1. 
1 218 0.0 -1501.09 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 219 0.0 -1482.34 1. 0.830 0.00 0 . 0 0 .  1.00 0.0 1. 
1 220 0.0 -1506.99 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 221 0.0 -1455.77 1. 0.830 0.00.  0.00 1.00 0.0 1. 
1 222 0.0 -1505.72 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 223 0.0 -1317.27 1. 0.830 0.00 0.00 1.00 0.0 1. 
1 224 0.0 -1459.62 1. 0.830 0.00 0.00 1.00 0.0 1. 

5 21:58:52 1993LDL RUN 1 

PAGE 1 - 3 .......................... 
SOUTHWIN 
D 
ILL W/SH 
REF R 1 
FWl'CAND 
LES ---- (26)  

0.0 
0.0 
0 .0  
0.0 
0.0 
0.0 
0.0 
0.2 
2 .8 
6.0 
8.3 
9.5 
9.3 
8.0 
5.4  
2.2 
0.1 
0.0 
0.0 

I 0.0  , 
0.0  
0.0 
0 .0  
0 .0  

DAILY S W Y  (JAN 2 )  
m 0.0 -1818.91 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0 
I% 1455.5 - 1317.27 1. 0.830 1.00 0.67 1.00 20.0 1. 9.5 
sc1 7576.1 -37997.83 24. 19.920 10.00 6.60 24.00 200.0 24. 51.8 

315.7 -1583.24 1. 0.830 0.42 0.27 1.00 8.3 1. 2 .2  f \  w 'MONTHLY S W Y  (JAN) 
HN 0 .0  -1818.91 1. 0.830 0.00 0.00 1.00 0 .0  1. 0.0  
I% 1455.5 -1317.27 1. 0.830 1.00 0.67 1.00 20.0 1. 1 9.5 

AW 315.7 -1 583.24 1. 0.830 0.42 0.27 1.00 8.3 1. 2.2 
s# 7576.1 -37997.83 24. 19.920 10.00 6.60 24.00 200.0 24. 51.8 

YEARLY S M R Y  
klN 0.0 -1818.91 1. 0.830 0.00 0.00 1 .oo 0.0 1. 0.0 
Hx 1455.5 -1317.27 1. 0.830 1.00 0.67 1.00 20.0 1. 9 . 5  
m 7576.1 -37997.83 24. 19.920 10.00 6.60 24.00 200.0 24. 51.8 
AW 315.7 -1583.24 1. 0.830 0.42 0.27 -1.00 8.3 1. 2.2 

, 
i 

%0033 



TMN COW 
DIRECT 

TM COEF 
DIFFUSE 

SHADED 
FRACTION 
FRAC .OR 
r n T  . ---- (10)  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

DIRECP 
SOUR 
BTU/HR- 
SgFT ---- (11) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

, 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

DIFFUSE 
SOUR 
BTU/HR- 
NET ---- (12)  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
8.6 

19.5 
25.4 
26.8 
25.2 
21.1 
14.7 
6.1 
0.2 
0 . 0  
0 .0  
0 .0  
0.0 
0.0 
0.0 
0.0 

SOL GAIN 
GL4StFW 
BTUlHU 

---- (15 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.4 

352.1 
796.8 

1030.9 
1094.5 
1026.1 

861.4 
595.9 
247.3 

8.1 
0.0 
0.0 
0.0 
0.0 
0 .0  
0 .0  
0.0 

CONDUCTN SHADING 
GIAS+FW FLRG 
BTU/HR 

----(17) - - - - (23)  
-1696.58 1. 
-1726.49 1. 
-1723.39 1. 

, -1714.29 1. 
-1838.71 1. 

1. -1642.58 , 

-1793.45 1. 
-1599.51 1. 
-1624.69 1. 
-1597.32 1. 
-1723.52 1. 
-1512.32 1. 
-1509.32 1. 
-1462.57 1. 
-1561.53 1. 
-1550.29 1. 
-1483.40 1. 

1. -1485.00 
-1477.76 1. 
-1512.79 1. 
-1455.57 1. 
-1505.73 1. 
-1317.27 1. 
-1459.62 1. 

SHADING 
COEFF 

U-VALUE 
GLAStFRH 
BTU/HR-S 
QFT-F 
----( 1) 

0.353 
0.359 
0.358 
0.358 
0.398 
0.355 
0.399 
0.355 
0.361 
0.360 
0.400 
0.356 
0.362 
0.361 
0.396 
0.407 
0.395 
0.395 
0.408 
0.419 
0.409 
0.417 
0.357 
0.402 

SH COEFF 
#ULT 

- - - - (  2)  
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.862 
0.855 
0.815 
0.659 
0.254 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

- - - - (  4) 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

---- (16)  
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.’830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 

---- (19)  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1 .oo 
1.00 
1.00 
1.00 
1.00 

. 1.00 
1.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 

1 2 1  
1 2 2  
1 2 3  
1 2 4  
1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 210 
1 211 
1 212 
1 213 
1 214 
1 215 
1 216 
1 217 
1 218 
1 219 
1 220 
1 221 
1 222 
1 223 
1 224 

DAILY S W Y  (JAN ‘ 2 )  
m 0.353 0.000 
w( 0.419 0.862 
Sl 9.143 3.446 
AW 0.381 0.144 

0.000 
0.799 
7.990 
0.333 

0.000 
0.000 
0.000 
0.000 

0.0 0.0 
0.0 26.8 
0.0 . 147.8 
0.0 .6.2 

-1838.71 
-1317.27 

-37973.70 
-1582.24 

0.0 
1094.5 
6022.6 

250.9 

1. 
1. 

24. 
1. 

0.830 
0.830 

19.920 
0.830 

0.00, 
1.00 - 

10.00 
0.42 

MONTHLY S W Y  (JAN) 
rn 0.353 0.000 
#x 0.419 0.862 
Sl 9.143 3.446 
AV 0.381 0.144 

YEARLY SUWARY 
m 0.353 0.000 
w( 0.419 0.862 
s# 9.143 3.446 
AW 0.381 0.144 

0.000 
0.799 
7.990 
0.333 

0.000 
0.000 
0.000 
0.000 

0.0 0.0 
0.0 26.8 
0.0 147.8 
0.0 6.2 ‘ 

0.0 
1094.5 
6022.6 

250!9 

-1838.71 
-1317.27 

-37973.70. 
-1582.24 

1. 
1. 

24. 
1. 

0.830 
0.830 

19.920 
0.830 

0.00 
1.00 

10.00 
0.42 

0.00 
1.00 

10.00 
0.42 

0.000 
0.799 
7.990 
0.333 

0.000 
0.000 
0.000 
0.000 

0.0 0.0 
0.0 26.8 
0.0 147.8 
0.0 6 .2  

0.0 
1091.5 
6022.6 

250.9 

-1838.71 

-37973.70 
-1582.24 

- i317,27 
1. 
1. 

24. 
1. 

0.830 
0.830 

19.920 
0.830 

%0,34 



/ ., I .  

1 2 1  
1 2 2  

1 2 4  
1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 210 
1 211 
1 212 
1 213 

.1 214 
1 215 
1 216 
1 217 
1 218 
1 219 
1 220 
1 221 
1 222 
1 223 
1 224 

1 , 2  3 

CLASS 
VIS T V  

----(21) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.67 
0.66 
0.63 
0.51 
0.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0 .00  
0.00 
0.00 

VIS TRAN 
MILT 
, I  

---- (22)  
1.00 
1.00 
1.00 

' 1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00- 
1.00. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

#Ax SOL SHADING 
G A I N  FLAG 

SQR 
BTU/HR- 

---- (20)  ---- (231 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 

20.0 1. 
20.0 1. 
20.0 1. 
20.0 , 1. 
20.0 1. 

. 20.0 1. 
20.0 1. 
20.0 1. 
20.0 1. 
20.0 1. 

0.0  1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 

I U  W/SH 
REF PT 1 
FCQTCawD 
LES ---- (26)  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
2.8 
6.0 
8.3 
9.5 
9.3 
8.0 
5.4 
2.2 
0.1 
0.0 
0.0 
0.0 

. 0.0 
0 .0  
0.0 
0.0 

U-VALUE 

BTU/HR-S 
QFT-F 
- - - - I  1) 

G&AS+FR# 

0.354 
0.359 
0.358 
0.358 
0.393 
0.355 
0.394 
0.356 
0.361 
0.360 
0.395 
0.357 
0.362 
0.361 
0.401 
0.409 
0.400 

, 0.400 
0.409 
0.417 
0.408 
0.419 
0.357 
0.398 

THN COEF 
DI RECC 

- - - - (  21 
0 . 0 0 0  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

I 0.000 
0 ..ooo , 0.000 
0.000 

. 0.000 
0.357 
0.704 
0.828 
0.858 
0.863 
0.000 
0.000 
0.000 
0.000 

' 0.000 
0.000 
0.000 

DAILY S W Y  (JAN 2 )  
m 0.00  1.00 0.0  1. 0.0  0.354 0.000 
MX 0.67 1.00 20.0 1. 9.5 0.419 0.863 
m 2.67 24.00 200.0 24. 51.8 9.141 3.609 
AV 0.11 1.00 8.3 1. 2.2 0.381 0.150 

MONTHLY SuE.pIARY (JAN) 
m 0.00 1.00 0.0 1. 0.0 0.354 0.000 
w( 0.67 1.00 20.0 1. 9.5 0.419 0.863 
m 2.67 24.00 200.0 24. 51.8 9.141 3.609 
AV 0.11 1.00 8.3 1. 2.2 0.381 0.150 

YEaRLY SUMMARY 
m 0.00 1.00 0.0 1. 0.0 0.354 0.000 
m 0.67 1.00 20.0 1. 9.5 0.419 0.863 
s# 2.67 24.00 200.0 24. 51.8 9.141 3.609 
AV 0.11 1.00 8 .3  1. 2.2 0.381 0.150 

TklN COEF 
DIFFUSE 

- - - - (  4) 
0.000 
0.000 

' 0.000 
0.000 
0.000 
0.000 
0.000 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.000 
0.000 
0.000 
0.000 
0.000 

, 0.000 
0.000 

SHADED 
FRACTION 
FRAC . OR 
r n T  . 
---2 (10)  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

. 0.000 
0.000 
0.000 
0 .000 
0.000 
0 .PO0 
0.000 
0.000 
0 .000  
0.000 

. o . o o o  

DIRECT 
SOLAR 
BTU/HR- 
SQW ---- (11) 

0.0 
0.0 
0.0 
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0.0 
0.0 
0 .0  
0.0 
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0 .o 
0 . 0  
0 .0  
0 . 0  
0.0 
0.0 
0 .0  

DIFFUSE 
SOLAR 
BTUIHR- 
SgR ---- (12)  

0.0  
0 .0  
0.0 
0.0 
0 .0  

/ 0.0 
0.0 
0.6 
7.9 

16 .1  
22.1 
25.7 
26.8 
24.7 
17.8 

6.3 
0 .1  
0.0  
0 .0  
0.0 
0.0 
0 . 0  
0.0 
0.0 

0 . 0 0 0  0.000 0.0 0.0 
0.799 , 0.000 -0 .0  26.8 
7.990 0.000 1 0.0  147.9 
0.333 0.000 0.0 6.2 

0.000 0.000 0.0  0 .0  
0.799 0.000 0 .0  26.8 ' 
7.990 0.000 0.0 147.9 
0.333 0.000 0.0 - 6.2 

0.000 0.000 0.0 .o.o 
0.799 0.000 0 .0  2 6 . 8 -  
7.990 0.000 0.0 147.9 
0.333 0.000 0.0 6.2 

10.35 
I 



I L L  W/SH 
REF PT 1 
FOOTCAND 
LES ---- (26) 

0 . 0  
0 . 0  
0 . 0  
0.0  
0.0 
0.0 
0.0 
0.2 
2.8 
6.0 
8.3 
9.5 
9.3 
8.0 
5.4 
2.2 
0.1 
0.0 
0.0 - 
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  

SOL GAIN 
GLASIFRH 
ETU/HR 

---- (15) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

23.9 
320.5 
656.8 
896.1 
1047.6 
1093.6 
1006.4 
722.6 
254.2 
2.1 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0 . 0  

CONDVCTN SHADING 
GLAS+FRH FLaG 
BTU/HR 

---- (17) ----(23) 
-1698.99 1. 
-1726.25 1. 
-1723.81 1. 
-1714.29 1. 
-1818.91 1. 
-1645.01 1. 
-1773.38 1. 
-1601.95 1. 
-1624.49 1. 
-1597.28 1. 
-1704.35 1. 
-1514.27 1. 
-1508.98 1. 
-1462.80 1. 
-1 578.87 1. 
-1555.19 1. 
-1500.24 1. 
-1501.09 1. 
-1482.34 1. 
-1506.99 1. 
-1450.68 1. 
-1511.52 1. 
-1316.61 1. 
-1444.03 1. 

S W I &  
COEFF 

SH COEFF 
W T  

GLASS 
V I S  TRAN 

V I S  TRlW 
HULT 

MAX SOL SHADING 
CAIN FLAG 
BTUIHR- 
Sgm ---- (20) ----(23) 

0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 

20.0 1. 
20.0 1. 
20.0 1. 
20.0 1. 
20.0 , 1. 
20.0 1. 
20.0 1. 
20.0 1. 
20.0 1. 
20.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 
0.0 1. 

---- (16) 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 

' 0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 
0.830 

----(21) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.28 
0.54 
0.64 
0.66 
0.67 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 

---- (22) 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .oo 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

---- (19) 
0.00 

' I 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1 2 1  
1 2 2  
1 2 3  

1 2 5  
1 2 6  
1 2 7  
1 2 8  
1 2 9  
1 210 
1 211 
1 212 
1 213 
1 214 
1 215 

1 2 8  

/ 

c 

1 216 
1 217 
1 218 
1 219 
1 220 
1 221 
1 222 
1 223 
1 224 

DAILY SIJWARY (JAN 2 )  
la 0.0 -1818.91 1. 0.830 0.00 0.00 1.00 0.0 1. 0.0 
Kx 1093.6 -1316.61 1. 0.830 1.00 0.67 1.00 20.0 1. 9.5 
s# 6023.9 -37961.89 ' 24. 19.920 10.00 2.79 24.00 200.0 24. 51.8 
AV 25l.O -1581.75 1. 0.830 0.42 0.12 1.00 8.3 1. 2.2 

MONTHLY SUHMRY (JAN) 
rn 0.0 
kfx 1093.6 ' 

sE1 6023.9 
AV 251.0 

YEARLY SUMMARY 
rn .o.o 
m 1093.6 
sE1 6023.9 
AW 251.0 

-1818.91 
-1316.61 

-'37961.89 
-1581.75 

0.830 
0.830 
19.920 
0.830 

0.00 
1.00 
10.00 
0.42 

0.00 
0.67 
2.79 
0.12 

1.00 
1.00 

24.00 
1.00 

0.0 
20.0 
200.0 
8; 3 

0.0 
9.5 
51.8 
2.2 

1. 
1. 

24. 
1. 

1. 
1. 

24.. 
1.' 

-1818.91 
-1316.61 - 3796 1.89 
-1581.75 

1. 
1. 

24. 
1: 

0.830 
0.830 
19.920 
0.830 

0.00 
1.00 
10.00 
0.42 

0.00 
0.67 
2.19 
0.12 

1.00 
1.00 
24.00 
1.00 

0.0 
20.0 
200.0 
8.3 

1. 
1. 

24. 
1. 

0.0 
9'. 5 
51.8 
2.2 



SYNBOL COXPONWI'RQIE (NO.) DESCRIWIOW AXIS ONIT 

1 GLOBAL (15) GLOBAL SOLaR 1 BTO/HR- SQm 
2 SOUTHZONE (49) DAYL ILLREF FT 1 2 m A N D L E S  

INTERIOR DAYLITE 
0.00000E+00 0.20000Et02 O.d0000E+02 0.60000E*02. 0.80000E+02 . 0.10000E+03 ......... ......... ......... I.......... ...... :..I......... ......... I......... I..:...... I......... I 

EXTERIOR SOLAR 
0.40000Et03 '0.50000Et03 0.00000E+00 0.10000Et03 0.20000Eo03 . , 0.30000E+03 ......... ......... ......... I......... ......... I......... I.......;. I......... I......... ,........ I 

1 2  7 '  
1 2  8 1 2  
1 2  9 .  1 , 2 
1 2 1 0 .  1 
1 2 1 1 .  1 

1 2 1 3 .  1 
1 2 12. .  1 

2 
2 

2 
2 

1 2 1 7 '  
l 2 1 8 Q  
1 2 1 9 '  

I.....'.... ......... I .................. :I......... ......... I......... ......... I... ................ I 

%0,37 



s3umspace Ewampne 

Single Family Residence. Floor plan and section for ranch house with an 
attached sunspace. 

s 
Q 

.. 

1 
ORIGIN 01 

at'"'' - I P 
9068SLGLDR 
sFzs=== 

DINING AREA 
I2'-O"x 14'-0" 

BUILDING 
COORDINATE SYSTEM 

XBE803-66758 

ii 



I 

sunspscee Exampne 

DrawBDL axonometric view of surfaces as input into BDL. In this analysis, the 
attic is not modeled as a separate zone. Instead, the combination of roof, air-. 
space, and insulated ceiling is treated as two tilted exterior wall sections that are 
constrained to have a total area equal to the ceiling area (1176 sq.ft.). Because of 
this area constraint, the roof sections in the drawing do not meet. The triangular 
gable ends and the section between the top of the sunspace and the main roof 
have been neglected. The house is modeled as two zones - the main part of the 
house and the sunspace. 



L D L  P R O C E S S O R  I N P U T  D A T A  

Thu N W  11 10:51:11 1993LDL RUM 1 

2 ' TITLE LINE-1 'SINGLE FAMILY RESIDENCE * 
Q 3 9  LINE!-2 "===WITH ATTACHED SUMSPACE===" .. 
Q 4 '  

A SUMSPACE HAS BEEN ADDED TO THE SINGLE-FBEJILY 
' 6 ' .5 RESIDEKE, RUM 1. THE HOUSE HAS BEEN ROTATED SO THAT THE 
* 7 S THE BACK OF THE HOUSE, TO WHICH THE SUWSPACE IS ATTACHED, 

5 ' .5 

8 (I .5 PACES SOUTH. THE SUWSPACE IS 21 FEET WIDE BWD 8 FEET DEEP. 
9 * S 

1 0  S TO CONTROL SOW RADIATION I N  THE SUMMER. MOVABLE SHADES ARE 
11 S DEPLOYED FRm MID-MAY TO MID-SEPTDIBER WHEN TRANSMITTED 
12 ' $ DIRECT' SOLAR G A I N  MCEEDS 20 BTUH PER SQFT OF GLASS. 
13 $ 
14 (I $ 
1 5  (I $ 
16 S 
17 ' $ 

ITS FRONT WALL AND SLOPING ROOF ARE DOUBLE U Z E D .  

THE INTERIOR WALL SEPARATING THE SUNSPACE FRW THE M A I M  HOUSE HAS 
THE SAW CONSTRUCTION AS THE EXTERIOR W A L L S  OF THE HOUSE. 
THIS INTERIOR WALL HAS A DOUBLE-GLAZED WIIdDW AND SLIDING GLASS DOOR. 
AIR IS CIRCULATED BY A FAN FRW SUMSPQCE TO HOUSE AT 200 CFpl FROM 
MID-SEPTWBER TO MID-MAY I F  THE SUWSPACE A I R  TmPERATURE MCEEDS THE 

' 18 ' $ HOUSE AIR TEHPERATURE BY 4F OR MORE. TO CONTROL OVERHEATING, THE 
I) 

(I 20 .5 I F  THE SUNSPACE TEMPERATURE EXCEEDS 90F DURING THE WINTER 
' 21 ' $ OR BOP DURINC THE S W E R .  
Q 2 2 Q S  

2 4 " s  
25's Q 0 

2 6 Q $  8 SUNSPACE ' 

2 7 " s  0 Q 

' 
' 

19 ' .5 SUNSPACE IS VEPBTED W I T H  OUTSIDE A I R  DURINC THE DAY AT 2 0  ACH 

2 3 Q $  21  
Q -----------_--_-- Q 

Q Q 

Q Q Q ~ ~ - - - Q Q Q Q Q Q Q Q Q Q Q Q _ - - ~ O Q Q Q O O ~ ~ ~ ~ ~ Q Q Q  

Q 2 8 " s  
Q 2 9 " s  

3 0 " s  Q Q 

(I 3 1 " s  0 U 

3 2 " s  0 Q 

* 3 3 " s  Q 0 

Q 3 4 Q S  Q Q 

Q 3 5 " s  0 HOUSE Q 28 

' 3 7 Q $  I) 0 

Q 3 9 Q . 5  51 0 

3 6 * $  Q 0 

3 8 * $  0 Q 

Q 4 0 ' s  Q Q 

. Q 4 l Q S  
Q 4 2 " s  42 
Q 4 3 " s  

O Q Q ~ ~ , Q Q Q Q - - - Q Q Q Q Q Q Q Q Q O O Q Q O Q - - - - ~ Q Q Q Q  

Q 4 4 Q $  PLaEl OF WCH-STYLE HOUSE WITH 
Q 4 5 " s  ATTACHED SUNSPACE 
(I 4 6 " s  

(I 48 * $ 
49 ' .5 SUNSPACE INTERIOR WALL SSINTwaL HAS XtO. Y=O AND THEREFORE HAY NOT 

Q 50 $ BE CORRRX'LY POSITIONED. THIS MAY CAUSE AN IMACCURBTE CBLCVLBTION 
5 1  $ OP SOLaR RADIATION ABSORBED BY THE W A L L .  

(I 52 * .5 
53 .$ GEOXETRICBUY UXATE THE INTERIOR WALL OF THE SUMSPACE, I N  WHICH 
54 * .$ 
55 ' S 
56 $ ICROPSD. (IN DOE-2.18 AND EARLIER VERSIONS OF THE PROGRW, THE 

Q 57 Q $ 
Q 5 8 Q $  

Q 4 7 Q $  
ROTE THAT THE IDADS I N P W  RESULTS I N  THE CAUTION MESSAGE -- 

THIS IS  SIMPLY A RWINDER THAT THE USER MAY HAVE NECLECTED TO 

CASE X AND Y EjOULD DEFAULT TO ZERO. 
HAS BEDd INTENTIONALLY LOCATED AT X=O AND Y=O, THIS MESSAGE CAW BE 

X, Y, 2, AND A Z I W H  KEYWORDS FOR INTERIOR W a u S  WERE NOT USED.) 

S I K E  THE WALL IN THIS EXAMPLE 



\ 

* 59 * S SUNSPACE-RELATED INPlJT IS INDICATED BY A DOUBLE DOLLAR SIGN. 
* 6 0 ' s  
* 61 * $ (TO SIMPLIFY THE INPW, THE EXTERIOR SURFACES I N  THIS EXAMPLE HAVE 
* 62 * S 
* 63 * $ DONE I N  SINGLE FAMILY RESIDENCE RUN 1. INSTEAD, THE ENTIRE OPAQUE 
* 64 * S 
* 65 * 
* 66 * 

* 68 * 
* 69 * DIAGNOSNC CAUTIONS .. \ 

* 70 * ABORT ERRORS .. 
* 71 * RUN-PERIOD JAN 1 1974 THRU DEC 3 1  1974 .. 
* 72 * BUILDINC-LQCATION LAT=I2 LON.88 T-206 ALTz610 AZ=180 .. 
Q 7 3 *  LOADS - REPORT SVMMARYI (LS-B,LS-D,IS-E) 
* 74 * VERIFICATIONI(LV-D,LV-F,LV-H,LV-I~LV-J) .. 
* 75  * 
* 76 * $ ----- SCHEDULES----- S 
* 77 * 
* 78 * SCH-1 =DAY-SCHEDULE (1,s) (.1) (6.9)  ( .17, .22, .44, .26)  
* 79 * ( 1 0 , l l )  1.16) (12,14) 1.20. .15, .13) 
* 8 0 "  (15,16) 1.13) (17.19) (.19..21..23) 
* 81  * (20.24) 1.37) .. 
* 82 IN"-LDS-1 SCHEDULE THRU DeC 31 (ALL) SCH-1 .. 
* 8 3 *  

NOT BEEN DIVIDED INTO SEPARATE STUD AND INSLlLATED PORTIONS AS WAS 

AREA OF THE EXTERIOR WALLS AND ROOFS IS ASSUMED TO BE INSULATED.) 

* 67 * $ -----HEADING----- $ 

0 

* 84 * MAXSOL-1, =SCHEDULE THRU MY 15 (W) (1,241 (1000.) ss 
* 85  * THRU SEP 15 (ALL) (1.24) (20.) SS 
* 86 * THRU DEC 31 (ALL) ( 1 , 2 4 )  (1000.) ,. ss 
* 88 * SOLTRN-1 =SCHEDULE THRU DEC 31 ( A W ( 1 . 2 4 )  (0.151 .. ss 
* 89 * SHSCH-1 =SCHEDULE THRU DEC 31 (ALL) (1.24)  (0.20) . . ss 
* 87 * 

* 90 * 
* 91 * $ ----- MATERIALS----- S 
* 92 * 
* 93 * DRYWALL-1 =MAT THs.0417 CONk.0925 DENSsSO S-Hz.26 S l / 2  I N  DRYWALLS .. 
* 94 * WALL-INS-lsMAT TH1.2618 CONk.0238 DENS6 S - k . 2  S R l l  INSULATIONS a. 

* 95 * SHEkTH-1 =MAT TH1.0417 CONk.0342 DENSz22 S-Hz.31 $1/2-IN SHEATHINGS .. 
* 96 * AL-SIDE-1 =MAT THt.0104 CONh.0171 DENSz170 S-H=.29 SALW SIDINGS 
* 97 * AS-SHC-1 =MAT THs.0208 CONh.0473 DENSs7O S-Hn.30 $ASPHALT SHINGLES$ .. 
* 98 * PLYW-1 =MAT THz.0417 CONb.0667 DENS-34 S-H=.29 $l/Z-IN PLYWOODS .. 
* 99 * CEIL-INS-kMAT TH1.4522 CONk.0238 DENS=6 S-Hn.2 SR19 INSmTIONS .. 
* 100 * AT-AIR-1 =MAT RFSr3.1 SATTIC A I R  SPACES .. 
* 101  * MP-POLY-kMAT THs.0833 CONb.0167 DENSs2.2 S-Hs.29 $1-IN POLYSTYRENES .. 
* 102 * CONCRETE-kMAT THz.3333 CONh.7576 DENS140 S-Hz.2 SI-IN CONCRETE$ e .  

* 104 * 
* 105 * $ ----- GLAZING----- S 
* 106 
* 107 * GT-WIN-1 =GLASS-TYPE P=2 S-Cs.83 . 
Q 109 * 
* 110 * 

* 103 * CARP/PAD-l=MAT RES=2.08 / SCARPEP AND PADS .. 

* 108 * GTSS-1 GLASS-TYPE k 2  CLASS-TYPE-COD&l .. S$ 

$ ----- CONSTR!JCTIOW----- S 
* 111 * 
Q 112 * UY-1 
* 113  * INS-WL-1 

' * 114 P LAY-3 
* 115 * 
* 116 INS-RF-1 
* 117 LAY-5 
* 118 * 

119 * !ma-1 
. * 120 * LAY-6 

* 121 * 
* 122 * SUB-ss 
* I 2 3  * DR-I 

=LAYERS 
S O N S  
=LAYERS 

=cows 
=LAYERS 

=CONS. 
.LAYERS 

=CONS 
=CONS 

\ 

MT=(BL-SIDE-1,SHEkTH-1,WBLL-INS-1,DRYWW-1) .. 
LBYERS=LAY-l .. 
PIAT= (As-SHG-1, PLYW- 1, AT-AIR-1, CBIL- INS-1, 

IAyeRS=LAY-3 AESo.86 .. 
MTa IMP- POLY-1, CONCRET€-l, CARP/ PAD-1 ) 

LAYERs=LAY-5 .. 
MTo (MP-POLY- 1, CONCRETE-1) 

LAYERS=LAY-L .. 
E . 6 2 9  ABS=.78 .. 

DRYWALL-1) I-F-Rs.61 .. 
I-F-R.O.92 . . 
I-P-RsO.92 .. ss 

ss 
ss 



* 124 * 
* 125," 
* 126 * 
* 127 * 
* 128 * 
* 129 * 
* 130 * 
* 131 * 
* 132 * 
* 133 * 
* 134 * 
* 135 * 
'* 136 * 
* 137 * 
* 138 * 
* 139 * 
* 140 * 
* 141 * 
* 142 * 
* 143 * 
* 144 * 
* 145 * 
* 146 * 
* 147 * 
* 148 * 
* 149 * 
* 150 * 
* 151 * 
* 152 * 
* 153 * 
* 154 * 
* 155 * 
* 156 * 
* 157 * 
* 158 * 
* 159 * 
* 160 * 
* 161 * 
* 162 * 
* 163 * 
* 164 * 
* 165 (I 

* 166 * 
. * 167 * 

* 168 * 
* 169 * 
* 170 * 
* 171 * 
* 172 * 
* 173 * 
* 174 * 
* 175 * 
* 176 * 
* 177 * 
* 178 * 
* 179 * 
* 180 * 
* 181 * 
* 182 * 
* 183 * 
* 184 * 
* 185 * 
* 186 * 
* 187 * 
* 188 * 

. ,  

$ -----WALL PARAMETERS FOR SUNSPACE IWTERIOR WALL--- - -  $ 

SSIWPAR =WALLFPARA#!ZTERS FOR INTERIOR-WALL 
AIR- FLOW-TY PE= FORCED- RECI RC 
AIR-FLOW-CTRL-DT.4 
AIR-FLOW- RATE-20 0 
~ ~ ~ - # ~ = 0 . 0 0 0 0 5  

CONSSIW =CONS LAYERS=LAY-l 
WALL-PAWERS=SSIWPAR 

$ __--- BUILDING SHADE----- s 
BUILDING-SHADE X-0 Y:O 2x8 H-1.5 W.42 

A2=180 TILT=180 .. 
BUILDING-SHADE X=O Yz28 2-8 Hz1.5 W=21 

AZ=180 TILT=O .. 
s ____-  SPACE DESCRIPTION----- s 

HOUSE-1 SPACE 

FRONT-WL-l=EXTERIOR-WALL 
WIN-1 =WINEOW 
DOOR-1 =DOOR 

REBR-WL-1 =WERIOR-WALL 
WIN-3 . . =WINOOW 

LEPT-WL-1 =EXTERIOR-WALL 

FRONT-RF- l=ROOF 

UF-1 

SUNSP-1 

SSLEFT 

SSRIGlfT 

=UNDERGROUND-FLUOR 

=SPACE 

=EXTERIOR-WALL 

=EXTERIOR-WALL 

ss 
ss 

8~1176 V=9408 
SOURCE- SCHEDULE= IW-LDS- 1 
SOURCE-TYPE=ELECTRIC SOURCE-BTU/HR=10252 ' 

FLODR-WEIGHT-0 
INF-METHOD=RESIDEWIAL 

HIE Wr42 A2=180 CONS=INS-WL-1 .. 
H.5.17 W.10.68 G-T-Gl'-WIN-1 X.7 Y.2 .. 
H16.67 W-3 CONS=Dp-l X-26 .. 

LIE! FRONT-WL-1 W=21 X=21 Y=28 AZ=O e .  . 

H.4' W=5 X=12 Y-2 G-TZGT-WIN-1 .. 
LIKE RIGHT-WL-1 X = O  Y=28 AZ.270 .. 
Hsl4 W-42 2.8 AZ=180 TILTx22.62 
CONS=INS-RF-1 .. 
LIKE FRONT-RF-1 X=42 Y.28 A2.O I. 

CONS=SLAB-l A.1176 
U-EFFECTIVE=.014 S =(PERIM AREAlTOTAL AREA) X $ 

S OVERALL U = (140/1176)X.12 $ .. 
SWSPACE=YEs 
AREA=168 VOLUME4428 
X=21 Y=28 AZIlvNTH=O 
FLUOR-WEIGM=O 
INF-METHOD=RBID~UL - - 

d 



. 

0 

* 189 (I 

* 190 * SSFROMT =EXTERIOR-WW 
* 191 * 
* 192 (I 

(I 193 * SSFRONTWIN =WINDOW 
* 194 * 
* 195 (I 
(I 196 * 
* 197 * 
* 198 Q 

* 199 * SSROOF =ROOF 
* 200 0 

* 201 (I 

H.7.5 W.21 Xr21 Y=8 AZd 
CONS=INS-WL-1 .. 
H.6.5 W=20 Xz.5 Y=.5 
GLASS-TYPMTSS-1 , 

MAX-SOLAR-SCH=MAXSOL-l 
SHADINC-SCHEDULEsSHSCH-1 
SOL-TW-SCH=SOLTRN-l . 
Hx6.8 Wz21 X=21 Y=8 216 
AZ-0 TILT=17 
CONS=INS-WL-l .. 

2.-1.5 ss 
ss 
ss 
ss 
ss ss ss 
ss 
ss ss 
ss * 202 * 

(I 203 * SSROOFWIN =WINDO# LIKE SSFROElTWIN H.5.5 .. 
(I 204 * ! 

* 205 * SSI- =IMTERIOR-WALL H=8 W=2l X=O Y=O AZ-180 ss 
* 206 * CONS=CONSSIW NEXT-TO HOUSE-1 . ss 

S$ 
S$ 

* 207 (I 

H.6.67 W=6 Xs11.5 Y=O (I 208 SSINTWIN-1 =WINDOW 
(I 209 * GLASS-TYPE&TSS-l . - 
Q 210 * 
* 211 (I SSINTWIN-2 =WINDOW ' LIKE SSINTWIN-1 H=4 W.3 X12.5 Y=3 $$ 
* 212 (I 
(I 213 (I SSFWOR =UNDERGROUND-mR AREA=168 CONS=SLAB-SS 

* 215 (I 
216 * 

* 217 * 
* 218 * HR-SCH-1 =SCHEDULE THRU JAN 24 (ALL) (1.24) ( 0 )  
(I 219 * THRU JAN 25 (ALL) (r.24) (1) 
(I 220 * THRU JUL 5 (ALL) (1,241 ( 0 )  
* 221 (I THRU JUL 6 (W) (1.24) (1) 
Q 222 (I THRU DEC 31 (W) (1,241 I O )  . . 

.. ss 
214 * U-EFFECTIVE=.OSS .. ss 

$ -----HOURLY REPORTS----- s 

(I 223 (I 
* 224 * OUT-1 =REWRT-BLOCK VARIABLE-TYPEGLOBAL 
* 225 * VARIABLE-LIST. (4,3,2,16,6,21,22,50,51) * * 
* 226 * OUT-2 =REPORT-BICCK V-T=HOUSE-l 
(I 227 * V-L=(19,20,18,14.33,22,37,39,41,42)  .- 
* 229 * OUT-4 =REPORT-BLOCK V-TrSSFWNTWIN 
(I 230 (I 

* 231 * LDS-REP-1 =HOURLY-REFORT 
* 232 (I REPORT-BU3C#=(OUT-1,0~-2,OUT-3,0~-4) .. 
(I 233 (I END .. 

228 OUT-3 =REPORT-BIQC# LIKE OUT-2 V-T=SUNSP-l .. 
V-L=(1~2~10~11~12~13~14~,15,,16~17~19~20~23~ . . 
REPORT-SCHEDULEHR-SCH-1 

-cAoTIow---------------------------'--------------------------------'------------------------- 
ALL DIAGNOSTICS FOR THE WEIGHTING-FACK)R 
CALCULATION SECTION ARE GIVEN IN ENGLISH UNITS 

(I 234 COlPUTE LOADS .. 
(I 235 (I INPUT SYSTWS .. 

I 

, 



S D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 11 10:51:11 1993SDL RUN 1 

* 236 
* 237 * SYSPEPIS-REPORT SUFPULRY=(SS-A,SS-B,SS-C,SS-F,SS-H,SS-0) 
* 238 * .. 
* 239 * 
* 240 * $ -----SCHEDULES----- $ . 
* 241 * 
* 242 * HEAT-1 = S c H E D U  THRU DEC 31 (ALL) (1,8) (55) (9.22) ( 7 0 )  
* 243 * , (23,241 (55) .. 
* 244 * 
* 245 * COOL-1 =SCHEDULE 
* 246 
* 247 * HOUS=-l=SCHEDULE 
* 248 * 
* 249 * 
* 250 * HOUSEVTWP-1nSCHEDULE 
* 251 * 
(I 252 SSVENT-1 =SCHEDUh 
* 253 * 
* 254 * 

* 256 * 
* 257 * 
* 258 * 

* 260 
* 261 
Q 262 * 
* 263 

* 255 * SSVENTWP-kSCHEDULE 

* 259 * SSFLOWSCH-1rSCHEDULE 

THRU D E  31 (ALL)(1,24) (78) . *  

THRU DEC 31 (ALL) (1.8) ( 0 )  (9.22) (1) 
(23.24) ( 0 )  .. 

THRU DEC 31 (ALL)(1,24) (75) * .  
THRU DEC 31 (ALL)(1,8) ( 0 )  (9,221 (1) $$ 

(23,24) (0) . . ss 

' :: THRU M Y  15 (ALL) (1.24) (90) 
THRU SEP 15 (ALL) (1,241 (80) 
THRU DEC 31 (ALL) (1,24) (90) . . ss 
THRU M Y  15 (ALL) (1,241 (1) ss 
THRU SEP 15 (ALL) (1,24) ( 0 )  ss 
THRU DEC 31 (ALL) (1,24) (1) .. ss 

$ -----ZONE DATA----- S 
261 * 

n'265 HOUSE-1 
* 266 * 
267 * 

* 268 * 
* 269 * 
* 270 * 
* 271 * 
* 272 * suE3sP-1 
* 273 * 
* 214 * 
* 275 * 
* 276 * 
* 277 * 
* 218 * 
* 279 * 
* 280 * 
* 281 * 
* 282 0 

* 283 * SYS-1 
* 284 * 
* 285 * 
* 286 * 
287 * 

* 288 * 
* 289 * 
* 290 * 
* 291 * 
* 292 * 

=ZONE ' DESIGN-HEAT-T=70 D&SIGN-COOL-T=78 
ZONE-TYPE.CDNDIT1ONED 
ASSIGNED-CEM=700 
THERMOSTAT-TY PE=TWO-POSIT ION 
HEAT-TmP-SCHsHEAT-1 
COOL-TB4P-SCH=COOL-l- 1. 

=ZONE DESIGN-HEAT-T:70 DESIGN-CODL-T=78 SS 
ZONE-TYPE=UNCONDXTIONED $$ 
SS-FLOW-SCH=SSWSCH-l $$ 
SS-VEWT-SCH=SSVENT-l ss 
SS-VENT-T-SCH=SSV~P-l ss 
SS-VEW-CST=IO ss 
SS-VEET-KW=.00004 .. ss 

$ -----AIR CONDITIONER M D  GAS FURNACE PAPMETERS----- S 

=SYSTEM ' SYSPEM-TYPEr RESYS 
ZONE-WS= ( HOUSE-1, SUNSP-1) ss 
M-SUPPLY-T=140 MINrSUPPLY-T.50 
COOLIffi-CAPACITY =24 00 0 
COOL-SH-CAP=16000 
HEATIffi-CAPACITY=-5OOOO 
HEAT-SOURCE=FURWACE FURNBCE-AUX=lOO 
NATURAL-VEEBP -AC=lO 
NATURAL-VEMT-SCH=HOUSEVM-l 
VENl'-TWP-SCW=HOUSEWP-l .. 

CO(ILINC-EIR=. 427 

c) 



I 

=PIAR"-ASSIGNMEm SYSTEM-NAMES=(SYS-I) 

$ -----HOURLY REPORTS----- S 

PLANT-1 ' 

HR-SCH-1 

* 293 * 
* 294 * 
* 295 * 
* 296 
* 297 * 
* 298 * 
* 299 * 
* 300 * 
* 301 * 
* 302 * 
* 303 * 
* 304 * OUT-1 =R-B 
* 305 * OUT-2 =R-B 
* 306 * OW-3 =R-B 
* 307 * OUT-4 =R-B 
* 30$ * OUT-5 =R-B 
* 309 * OW-6 =R-B 

* 311 * OUT-7 =R-B 
* 310 * 

* 312 * 
* 313 

2 ,  

* 314 * SYS-REP-1.H-R 
* 315 * SYS-REP-2.H-R 
* 316 * 
* 317 * END .. 
* 318 * COMPUTE SYSTFMS .. 
* 319 * STOP .. 

=SCHEDULE THRU JAN 24 (ALL) (1.24) 
THRU JAN 25 (ALL) (1,241 
THRU'JVL 5 (ALL) (1.24) 
THRU JUL 6 (ALL) (1.24) 
THRU DEC 31 (ALL) (1.24) 

V-T-GLOBAL V-L=(8) .. 
V-T-SUNSP-l V-k(6,21,8.61,64) .. 
V-T=HOUSE-1 V-L=(1,17,18,62,56,57,58,59,60) 
V-T=SUNSP-l V-L= (1,17,18,62,58,59,60,63) 
V-TISYS-1 V-L= (2 ,3 ,5 ,6 ,32 ,33 ,49 .45 .47 .48 .61 .  

V - T S P W - 1  
V-k(1.2.3) .. 

\ V-TZHOUSE-1 V-L=(6,21,7,8,61) e -  

62,63,64,66,67,68.70,71) .. 

R-SCHZHR-SCH-1 
R-SCHZHR-SCH-1 R-B=(OUT-S,OW-7) . R-BI (OUT-1 ,OVT-2 ,OvT-3,0VT-4,OIpI4) a - 

.. 

I 

\ 

ff08 



NWMEER O F  EXTERIOR S U R F A C E  10 RECTANGULAR 10 OTHER 0 , 
(U-VALUE INCLUDES OUTSIDE A I R  FILM; WINDOW INCLUDES FRAME, I F  DEFINED) 

SURFACE SPACE 

FRONT-WL-1 

LEET-WL-1 

SSLEET 

REAR-WL-1 

SSFRONT 

SSRIGHT 

RIGHT-WL-1 

REAR-RP-1' 

FRONT-RF-1 

SSROOF 

up-I 

HOUSE-I 

HOUSE-I 

SUNSP-I 

HOUSE- 1 

SUNSP-1 

SUNSP-1 

HOUSE-I 

HOUSE-I 

HOUSE-I 

SUNSP-1 

HOUSE-1 

SSFLOOR SUNS e- 1 

- -  , - W I N D O W S - - -  - - -  - W A L L - - - -  - W A L L + W I N D O W S -  \ 

(BTU/HR-SQET-F) (SQFT) (BTU/HR-SQFT-F) (SQFT) (BTU/HR-SQFT-F) (SQA) 
U-VALUE A M  U-VALUE AREA U-VALUE ARE4 AZIMUTH 

0.467 55.22 0.070 280.78 0.135 336.00 NORTH 

0.000 0.00 0.070 , 224.00 0.070 224.00 IVW 

0.000 

0.467 

0.467 

0.000 

0.000 

0.000 

0.00,o 

0.467 

0.00 

20 * 00 

1 3 0 . 0 0  

0.00 

0.00 

0.00 

0.00 

110.00 

0.070 

0.070 

0.070 

0.070 

0.070 

0.041 

0.041 

0.070. 

68.00 

148.00 

27.50 

68.00 

224.00 

588.00 

588.00 

32.80 

0.070 ' 

0.117 

0.397 

0.070 

0.070 

0.041 

0.041 

0.376 

68.00 EAST 

168.00 SOlPPH 

157.50 SOVTH 

68.00 WEST 

224.00 WEST 

588.00 ROOF 

588.00 ROOF 

142.80 ROOF 

0.000 0.00 0.119 1176.00 0.119 1176.00 UNDERGRND 

0.000 0.00 0.158 168.00 0.158 168.00 WDERGRND 



/ 

===WITH 'ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NoV 11 1 0 : S l : l l  1993LDL RUN 1 
SINGLE FAMILY RESIDENCE 

WALL W INM)W+WALL AVERAGE AVERAGE U-VALUE WINWW AREA AVERAGE AREA AREA WALLSIWINDOWS 
U-VALUEIWINDOWS U-VALUEIWALLS ( S Q n )  (SQW) ( S Q n )  
(BTUIHR-SQFT-F) (BTU/HR-SQFT-F) (BTU/HR-SQFT-F) 

NORTH 

EAST 

SOUTH 

WEST 

ROOF ' 

ALLWALLS 

WALCS+RCOFS 

UNDERGRND 

BUILDIKG 

0.467 

0.000 

0.467 

0.000 

0.467 

0.467 

0.467 

0.000 

0.467 , 

0.070 

0.070 

0.070 j 

0.070 

0.041 

0.070 

0.054 

0.124 

0.080 

0 . i ~  

0.070 

0.253 

0.010 

0.077 

0.135 

0.105 

0.124 

0.111 

55.22 

0.00 

150.00 

0.00 

110.00 

205.22 

315.22 

0.00 

315.22 

280.78 

292,OO 

175.50 

292 .OO 

1208.80 

1040 .,28 

2249.08 

1344.00 

3593.08 

336.00 

292.00 

325.50 

292.00 

1318.80 

1245.50 

2564.30 

1344.00 

3908.30 

ffOf0 

, '  
, 

I .  



ADJACENT SPACES 
suwace AREA CONSTRUCTION SURFACE TYPE U-VALUE 
w ( S Q R  ) NWE (BTU/HR-SQFT-F) SPACE- 1 SPACE-2 

ss m a L  168.00 CONSSIW DELAYED STANDARD 0 . 0 7 2  SUNSP-1 HOUSE-1 



NUMBER OF WINDOWS 6 ,  RECTANGUUR 6 OTHER 0 

WCATION OF O R I G I N  RECTANGULAR WINDOWS (U-VALUES INCLUDE OUTSIDE A I R  FILM) 
FRAME 

x (FT) Y (FT) (SQFT ) (BTU/HR-SQm-F) 

I N  SURFACE F W  
COORDINATES AREA GLASS CLASS U-VALUE GLASS 

AREA WINDOW 
NAME WLTI PLI ER (SQm 1 

HEIGHT WIDTH 
(Fn , (A) 

W I N - 1  
WIN-3 
SSFROWIWIM 
SSROOFWIN 
SSIMTWIM-1 
SSINTWIN-2 

0.384 
0.384 
0.384 
0.384 
0.384 
0.384 

7.00 2.00 0.00 
12.00 2.00 0.00 

0.50 0.50 0.00 
0.50 0.50 0.00 

11.50 0.00 0 . 0 0  

5.17 10.68 1 .0  55.22 
4.00 5-00 1.0 20.00 
6.50 20.00 1 .0  130.00 
5.50 20.00 1.0 110.00 
6.67 6.00 1 .o 40.02 

1.0 12.00 4.00 3.00 2.50 3.00 0.00 

CLASS NUMBER GLASS INFILTRATION CENTER-OF- GLASS 

NAME (FT) X-DIVISIONS COEFF PANES CODE COEFF (BTU/HR-SQFT-E') TRANS 
WINDOW ; SETBACK SHADING OF TYPE FLOW GLASS U-VALUE VISIBLE 

W I N - 1  
WIN-3 
SSFROMTWIN 
SSROOFWIN 
SSINTWIN-1 
SSIWPWIN-2 

0.00 
0.00 . 
0.00 
0.00 
0.00 
0.00 

10 0.83 
10 0.83 
10 1.00 . 
10 1.00 
10 1.00 
10 1.00 

1 .  
1 
1 
1 
1 
1 

0.0 , 0.490 0.900 
0.0 0.490 0.900 
0.0 0.490 0.900 
0.0 0.490 0.900 
0.0 0.490 0 .900  
0.0 0.490 0.900 

I 

11012 



NUMBER OF 
CONSTRUCTION ' SURFACE ROUGHNESS SURFACE RESPONSE 
w (BTU/HR-SQfT-F) ABSORPTANCE INDEX TYPE FACTORS 

U-VALUE SURFACE 

INS-WL- 1 
INS-RF-1 
SLAB-1 
SLAB-ss 
DR-1 
CONSSIW 

0.072 0.70 3 DELAYED 8 
0.041 0.86 3 DELAYED 8 
0.119 I 0.70 3 DELAYED 6 
0.158 0.70 3 DELAYED 6 
0.629 0.78 3 QUICK 0 
0.072 0.70 3 DELAYED 8 

11.13 

, 



M E - 2 . 1 E - 0 0 1  T h u  NOV 11 lO:Sl:ll 1 9 9 3 L D L  RUN 1 
S I W L E  FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== 

WEATHER FILE- TRY CHICAGO 
REPORT- LV-J DETAILS OF B U ~ D I N G  SHADES IN THE PRQJECT 

r\ ----- 
NUMBER OF BOILDING SHADES 2 

U RECTANGULAR 2 OTHER 0 -, 

. .  

RECTANDULAR SHADES 

SHADE 
W E  

HEIGHT WIUl'H AZIMUTH T I L T ,  
T R A N S X I T ~ N C E  ( € T I  (ET1 ( D E I  (DEC) 

0 .00  
0.00 

1:s 42.0 
1 . 5  21.0 

180. 180. 
180. 0 .  

LOCATION OF ORIGIN 
BUILDING COORDINATES 

XB (FT) YB (Fl') 28 (m) 

8.0 
8.0 

0.0- 0.0 
0.0 28.0 

. .  

If 0 14 



SPACE HOUSE-1 

TINE 

MULTIPLIER 1.0 FLOOR MULTIPLIER 

FLOOR ARM 1176 SQPP ' 109 W 
VOLUME 9408 CUFT 266 t43 

DRY-BULB T m P  99F 37C 
WET-BULB TENP 77F 25C 

WALL CONDUCTION 
ROOF CONDUCTION 
W I N C O W  GLASStFRM COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TOSPACE 
INFILTRATION 

. TOTAt 

TOTAL LOAD 

. 2.047 0.600 
3.253 0.953 
0.796 0.233 
2.027 0.594 
0.321 0.094 
0.000 0.000 

-0.087 -0.026 
0.000 0.000 
0.000 0.000 
0.000 0.000 
1.796 0.526 
3.171 0.929 

13.325 3.904 
-------- ------- 

16.187 KBTUIH 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.090 
0.000 
0.000 
2.862 

2.862 

4.743 

------_ 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.839 

0.839 
------ 

Kw 

1.0 

-3.859 
-3.129 
-2.205 

0.171 
-0.665 

0.000 
-0 .437 

0.000 
0.000 
0.000 
1 .829 

-12.565 

-20 .E60 
- - - - -- - - - 

-20.860 KBTU/H 

-1.131 
-0.917 
-0.646 

0.050 
-0.195 

0.000 
-0.128 

0.000 
0.000 
0.000 
0.536 

-3.682 

-6.112 

-6.112 KW 

------- 

TOTAL IDAD / AREA 13.76BTUIH.SQR 43.411 W I E12 17.738BTUlH.SQFT 55.944 W I M2 

11015 



SINGLE FAMILY RESIDENCE ' ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NoV 11 1 O : S l : l l  1993LDL RUN 1 

REPORT- LS-B SPACE PEAK LOAD COMWNEWS . SUNSP-1 WEATHER FILE- TRY CHICAGO' 

SPACE SUNSP-1 

MIJLTI PLIER 1.0 FUX)R MULTIPLIER 1.0 

E'LOOR AREA 168 SQFT 16 M2 
VOLUME 1428 CUFT , 40 M3 

-6F -21C 
WET-BULB .TEMP 62F 17C -7F -22C 
DRY-BULB TEMP 81F 27C 

WALL CONDUCTION 
ROOF CONDUCTION 
WINDOW GLASStFRM COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
INTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPAWS TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

0.153 
0.066 
1.830 

13.529 
0.000 
0.000 

-0.043 
0.000 
0.000 
0.000 
0.000 
0.167 

15.703 
- - - - - - - - 

0.045 
0.019 
0.536 
3.964 
0.000 
0.000 

-0.013 
0.000 
0.000. 
0.000 
0.000 
0.049 

0.000 
0 .000  
0 .000  
0.000- 
0.000 
0.000 
0.000 
0 . 0 0 0  
0.000 
0.000 
0 .000  
0 . 0 0 0  

4.601 0.000 

0 . 0 0 0  
0 .000  
0 .000  
0.000 
0 . 0 0 0  
0 .000  
0.000 
0 . 0 0 0  
0 .000  
0 .000  
0 .000  - 
0.000 

0.000 
------ 

TOTAL LOAD 15.703 KBTUlH 4.601 KW 

TOTAL LOAD / AREA 93.47&U/H.SQFl' 294.783 W / M2 

SENSIBLE 
(KBTU/H) ( KW ) -------- -------- 

-0.644 -0.189 
-0.137 ;0.040 
-6.378 -1.869 

0.478 0.140 
0.000 0.000 
0.000 0.000 

-0.216 -0.063 
0.000 0.000 
0.000 0.000 
0.000 0 .000  
0 . 0 0 0  0 .000  

-1.910 -0.560 

-8.806 -2.580 
-------- -------- 

-8.806 KBTU/H -2.580 KW 

52.417BTUIH.SQET 165.315 W / M2 

**tttttttt*tttt*tttttttt*tttttttt*ttttt**t***t**t**t*ttt*ttttt*t 

* 4 

NOTE 1 ) T H E  ABOVE LOADS EXCLUDE OUTSIDE VEEPPILATION A I R  * 
* -_-- LOADS 

2)TIMES GWEN I N  STANDARD TIME FOR THE IDCATION * I N  CONSIDERATION * 
t 

t 

* t 
t*ttt***t*dtttddt*dtQ~*t*tt***ttt**ttn***tt**~*tt*te**tt*ett**~* 

11 16 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 ThU NOV 11 1O:S l : l l  1993LDL RUN 1 

- - - - - - - - C O O L I N G - - - - - - - -  - - - - - - - - H E A T I N G - - - - - - - -  - -  - E L E C -  - - 

MAXIMUM MAXIMUM ELEC- MAXIMUM 
COOLING TIME DRY- h'ET- COOLING HEATING T M E  DRY- WET- HEATING TRICAL ELK 

ENERGY OFMAX BULB BULB LOAD ENERGY OF MAX BULB BULB LOAD ENERGY LOAD 
MOWTH . (MBTU) DY HR T W P  TEMP (KBTU/HR) (MBTU) DY HR TEMP TEMP (KBTU/HR) (W 

JAN 0.24593 25 14 46.F 41.F 11.013 -9.321 1 2  7 -6.F -7.F -29,666 478. 1.322 

FEB 0.40769 28 14 53.F 42.F 14.304 -7.600 4 6 7 .F  6.F -24.794 431. 1.322 

MAR 0.68412 7 13 52.F 45.F 15.121 -4.963 24 5 9.F 8.F -24.603 478. 1.322 

APR 2.74543 26 14 76.F 60.F 22.524 -1.951 9 5 26.F 25.F -13.900 462. 1.322 

MAY 3.03801 1 1 4  59.F 49.F 17.811 -0.948 7 4 34.F 29.F -9.866 418. 1.322 

JUN 4.26817 4 14 84.F 61.F 20.190 -0.278 25 4 53.F 47.F -4.875 462. 1.322 

JUL 6.00847 1 3  17 99.F 77.F 19.806 -0.032 6 4 60.F 54.F -2.054 478. 1.322 

AUG 5.28856 20 1 4  89.F 73.F 21.674 -0.059 5 5 55.F 54.F -2.691 ' 478. 1.322 

S E P  3.49293 26 14 81.F 62.F 25.791 -0,703 22 , 5 35.F 31.F -9.492 ' 462. 1.322 

OCT 2.50061 1 0  14 66.F 53.F 21.365 -1.683 2 1  4 31.F 30.F -12.181 418. 1.322 

NOV 0.85150 2 12 72.F 60.F 21.135 -4.713 1 5  3 26.F 25.F -16.566 462. 1.322 

DEC 0.13931 1 0  14 40.F 35.F 9.873 -1.934 26 5 ' 14 .F  14.F -21.264 478. 1.322 - - - - - - - - - - - - - - - - - - - -------- ------- - - - - - - - - - - - - - - - - - - - 

~ i TOTAL 29.611 -40.184 5625. 

MAX 25.791 -29.666 1.322 u 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10:51:11 1993LDL RUN 1 

, If 18 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10:Sl:ll 1993LDL RUN I 

If e I9 



, :  . .  

. .  . .  

DRY, BULB 
TEMP 
F 

----( 4) 
30.0 
31.0 
32.0 
33.0 
33.0 
32.0 
33.0 
32.0 
33.0 

39.0 
43.0 
45.0 
46.0 
47.0 
48.0 
48.0 
44.0 
41.0 
38.0 
37.0 
36.0 
35.0 
35.0 

36.0 

WET BULB 
TEMP 
F 

- - - - (  3) 
29.0 
30.0 
31.0 
32.0 
31.0 
30.0 
31.0 
30.0 
30.0 
33.0 
35.0 
38.0 
40.0 
41.0 
42.0 
42.0 
42.0 
40.0 
38.0 
36.0 
35.0 
34.0 
33.0 
33.0 

GROUND CLOUD CLOUD 
ABS TEMP TYPE AMOUNF 
R 

---- ( 2) ----(16) - - - - (  6) 
500.0 2. 0.0 
500.0 .2. 0.0 
500.0 2. 0.0 
500.0 2. 4.0 
500.0 2. 2.0 
500.0 2: 1.0 
500.0 2. 1.0 
500.0 2. 0.0 
500.0 2. 0.0 
500.0 1 2. 0.0 
500.0 2. 0.0 
500.0 2. 0.0 
500.0 0. 1.0 
500.0 0. 2:o 
500.0 0. 2.0 
500.0 0. 3.0 
500.0 0. 0 .o 
500.0 0. 0.0 
500.0 2. 0.0 
500.0 2. 0.0 
500.0 2. 0.0 
500.0 2. 0.0 
500.0 2. 0.0 
500.0 2. 0.0 

DIR SOL 
x CLDCOV 
BTU/HR- 
SQm 
----(21) 

0.0 
0.0 
0.0 
0 .0  
0 . 0  
0.0 
0.0 
40.5 
191.0 
249.5 
274.4 
284.3 
256.4 
221.2 
203.5 
142.2 
61.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

DIF SOL 
X CLDCOV 
BTU/HR- 
SQm ---- (22) 

0.0 
0.0 
0.0 
0 .0  
0.0 
0.0 
0.0 
2.4 
11.3 
14.7 
16.2 

~ 16.8 
5.8 

17.6 
15.4 
15.6 
3.6 
0.0 
0.0 
0.0 
0.0 

' 0 . 0  
0 . 0  
0.0 

SOLAR 
ALTITUDE 
DEGREES 

---- (50) 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 . 0 .  
0.0 
3.5 
11.4 
19.2 
25.1 
28.3 
28.6 
25.7 
20.2 
12.6 
4.2 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 .0  
0 . 0  

SOLAR 
ALIMVTH 
DEGREES 

---- (51) 
0.0 
0:o 
0.0 
0 .0  
0 . 0  
0 . 0  

.o.o 
119.8 
129.2 
141.4 
155.4 
170.8 
186.9 
202.6 
216.7 
229.2 
239.4 

0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0 . 0  

DELAY WL 
LOAD 
BTU/HR 

----(19) 
-2086.59 
-2143 -76 
-2166.11 
-2156.04 
-2124.23 
-2095.68 
-2090.22 
-2082.13 
-2000.66 
-1689.28 
-1300.14 
-1014.74 
-842.40 
-781.68 
-708.67 
-620.48 
-602.95 
-731.30 
-990.78 

-1261.13 
- 1480.85 
-1640.26 
- 17 47.96 
-1825.53 

DELAY RF 
LOAD 
BTU/HR 

---- (20) 
-1803.34 
-1885.85 
-1945.97 
-1974.92 
-1974.43 
-1954.19 
-1931.60 
-1915.93 
-1903.04 
-1852.19 
-1680.38 
-1390.60 
-1030.82 
-680.13 
-435.76 
-308.12 
-300.42 
-398.78 
-587.25 
-821.57 

- 1046.02 
-1237.35 
-1390.42 
-1505.65 

125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 

-125 9 
12510 
12511 
12512 
12513 
12514 
12515 

. . 12516 
12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

500.0 
500.0 

12000.0 
500.0 

0. 0.0 
2. 4 :O 
36:. 16.0 
2. 0.7 

0.0 
284.3 
1924.4 
80.2 

0.0 
17.6 
119.4 

5.0 

0.0 
28.6 
178.9 
7.5 

0.0 
239.4 

.- 1791.5 
74.6 

-2166.11 
-602.95 

-36183.58 
-1507.65 

-1974.92 
-300.42 

-31954.74 
-1331.45 

DAILY S W Y  (JAN 25) 
MN 30.0 29.0 
-Mx 48.0 42.0 
SM 907.0 836.0 
AV 37.8 34.8 

MONTHLY SUMMARY (JAN) 
MN 30.0 29.0 
Mx 48.0 42.0 
SM 907.0 836.0 
AV 37.8 34.8 

-1974.92 
-300 e 42 

-3 1954.74 - 1331.45 
' 500.0 
500.0 

12000.0 
500.0 

0.0 
28.6 
178.9 
7.5 

0.0 
239.4 
1791.5 
74.6 

-2166.11 
-602.95 

-1507.65 
-36183.58 

0. 0.0 
2. 4.0 
36. 16.0 
2. , 0.7 

0.0 
284.3 
1924.4 
80.2 

0.0 
.17.6 
119.4 
5.0 

\ 

'3 
11.20 



SINGLE FAMILY RESIDENCE 

LDS-REP- 1 = HOURLY-REPORT 

===WITH ATTACHED SUNSPACE=== 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL GLOBAL 

D O E - 2 . 1 E - 0 0 1  Thu NOV 11 10:Sl:ll 1993LDL RUN 

PAGE 2 - 
_---------_-__----------------------------~---------. 

GLOBAL GLOBAL HOUSE-1 HOUSE-1 

SOLAR SOLAR DELAY WL DELAY RF 
ALTITUDE AZIMUTH LOAD LOAD 
DEGREES DEGREES BTU/HR BTU/HR 

1 

1 

DRY BULB 
TEMP 
F 

---- ( 4) 
62.0 
62.0 
61.0 
60.0 
61.0 
61.0 
64.0 
69.0 
73.0 
76.0 
78.0 
79.0 
80.0 
80.0 
81.0 
81.0 
81.0 
81.0 
78.0 
75.0 
72.0 
71.0 
71.0 
69.0 

WET BULB 
TEMP 
F 

---- ( 3) 
54.0 
54.0 
54.0 
54.0 
55.0 
55.0 
58.0 
61.0 
‘62.0 
64.0 
64.0 
65.0 
66.. 0 
65.0 
66.0 
66.0 
67.0 
66.0 
64.0 
63.0 
61.0 
61.0 
61.0 
61.0 

GROUND CLOUD CLOUD 
ABS TEMP TYPE AMOUNT 
R 

DIR SOL 
x CLDCOV 
BTU/HR- 
SQm 
----(21) 

0 .o 
0.0 
0.0 
0.0 
6.0 

111.2 
189.6 
228.2 
249.0 
260: 8 
240.6 
243.2 
270.1 
213.4 
181..8 
172.9 
179.8 
127.8 
67.5 
2.4 
0 .o 
0.0 
0.0 
0.0 

D I F  SOL 
X CLDCOV 
BTU/HR- 
SQm 
----(22) 

0.0 
0.0 
0.0 
0.0 
0.9 
15.9 
27.2 
32.7 
35.7 
37.4 
62.5 
64.4 

. 38:7 
85.3 
99.2 
50.3 
30.6 
29.5 
13.4 
0.3 
0.0 
0.0 
0.0 
0.0 

----(SO) - -  
0.0 
0.0 
0.0- 
0.0 
2.7 
10.5 
21.1. 
32.2 
43.3 
54.1 
63.7 
70.1 
69.6 
62.7 
52.8 
41.9 
30.8 
19.8 
9.2 
2.0 
0.0 
0.0 
0.0 
0.0 

--(51) -- 
0.0 
0.0 
0.0 
0.0 
61.2 
68.6 
77.7 
87 .O 
97.4 
110.6 
130.0 
162.0 
202.8 
232.9 
251.3 
263.9 
274.2 
283.4 
292.6 
299.4 
0.0 
0.0 
0.0 
0.0 

- -  -- (19) 
-328.91 
-428.26 
-508.39 
-573.74 
-612.44 
-592.03 
-249.61 
331.98 
779.31 
1007.47 - 
1167.23 . 
1294.76 
1337.28 
1295.69 
1336.90 
1446.97 
1487.89 
1474.81 
1423.57 
1236.35 
888.69 
534.58 
282.71 
134.95 

--(20) 
-88.24 
-278.25 
-445.38 
-596.92 
-714.97 
-785.45 
-794.49 
-611.76 
-159.97 
437.24 
1072.09 
1725.84 
2335.61 
2799.47 
3054.30 
3162.21 
3099.70 
2864.57 
2524.41 
2107.30 
1630.23 
1153.92 
744.13 
432.61 

---- ( 2) 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 

* 524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 
524.0 

----(16) - - - - (  6) 
0. 2.0 
0. 0.0 
0. 0.0 
2. 0.0 
2. 0.0 
2. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 0.0 
0. 1.0 
0. -1.0 
0. 0.0 
0. 2.0 
0. 3.0 
0. 3.0 
0. 2.0 
0. 3.0 
0. 3.0 
0 .  1.0 
0. 1.0 
0. 1.0 
0. 0.0 
0. 0.0 

7 6 1  
7 6 2  
7 6 3  
7 6 4  
7 6 5  
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 
7 616 
7 617 
7 618 
7 619 
7 620 
7 621 
7 622 
7 623 
7 624 

DAILY SUMMARY ( J U L  6) 
MN 60.0 54.0 
Mx 81.0 67.0 
SM 1726.0 1467.0 
AV 71.9 61.1 

524.0 
524.0 

12576.0 
524.0 

0. 0.0 0.0 
2. 3.0 270.1 
6. 23.0 2744.3 
0. 1.0 , 114.3 

0.0 
99.2 
623.8 
26.0 

0.0 0.0 
70.1 299.4 
586.5 2895.1 
24.4 120.6 

-612.44 
1487.89 
14167.76 
590.32 

-794.49 
3162.21 
24668.21 
1027.84 

MONTHLY SUMMARY (JVL) 
MN 60.0 54.0 
Mx 81.0 67.0 
SM 1726.0 1467.0 
AV 71.9 61.1 

YEARLY SOMMARY 
MN 30.0 29.0 
Mx 81.0 67.0 
SM 2633.0 2303.0 
AV 54.9 48.0 

524.0 
524.0 

12576 .O 
524.0 

0. 0.0 0.0 
2. 3.0 270.1 
6. 23.0 2744.3 
0. 1.0 114.3 

0.0 
99.2 
623.8 
26.0 

0.0 0.0 . 
70.1 299.4 
586.5 2895.1 
24.4 120.6 

-612.44 
1487.89 

14167.76 
590.32 

-794.49 
3162.21 
24668.21 
1027.84 

0.0 0.0 
70.1 299.4 
765.3 4686.6 
15.9 97.6 

500.0 
524.0 

24576 .O 
512.0 

0. 0.0 0.0 
2. 4.0 284.3 
42, 39.0 4668.7 
1. 0.8 97.3 

0.0 
99.2 
743.3 
15.5 

-2166.11 

-22015.82 
-458.66 

1487.89 
71974.92 
3162.21 
-7286.53 
-151.80 

11021 
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0 
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SINGLE FAMILY RESIDENCE 

LDS-REP-1 = HOURLY-REPORT 

MMDDHH HOUSE-1 HOUSE-1 
________________*___________________ 

GLS COND GLS SOL 
LOAD GAIN 
BTU/HR BTUIHR 

125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511. 
12512 
12513 

12515 
12516 
12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

12514 

--- (18) 
-1177.53 
-1115.04 
-1161.06 
L1123.94 
-1133.00 
-1164.94 
-1149.79 
-1139.75 
-1119.10 
-1068.45 
-991.98 
-892.80 
-842.48 
-799.76 
-718.22 
-752.71 
-761.48 
-832.14 
-910.54 
-989.95 
-1013.69 
-1054.66 
-1077.43 
-1076.90 

(14) _--- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

857.85 
5537.00 
9614.49 
12719.73 
14105.46 
12070.73 
10566.80 
1562.24 
3626.65 
973. EO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

DAILY SUMMARY (JAN 25) 
nN -1177.53 0.00 
Mx -752.71 14105.46 
.?I -24205.36 ‘ 77694.15 
AV -1009.56 3237.28 

MONTHLY SUMMARY ( J A N )  
MN -1117.53 0.00 
Mx -152 .I1 14105.46 
SM -24205.36 71694.15 
AV -1008.56 3237.28 

===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 T h u  NOV 11 1O:Sl:ll 1993LDL RUN 1 

PAGE 1 - 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HOUSE- 1 HOUSE-1 HOUSE-I HOUSE-1 HOUSE-1 HOUSE-I 

GLS SOL ’ UG FLOOR INFILTRN INFILTRN SPACE SPACE 
LOAD LOAD SENS GN FLOWRT CONDUCT SEW LD 
BTU/HR BTUlHR BTUlHR CFM BTUIHR-F BTUIHR 

(33) 
421.94 

’ 400.84 
381.23 
362.77 
345.28 
328.61 
312.88 
647.83 
2653.02 
4956.11 
7063.50 
8394.13 
8118.02 
7528.45 
6157.56 
4132.90 
2380.11 
1352.32 
943.74 

, 751.76’ 
653.06 
594.99 
555.01 
523.49 

---- 

312.88 
8394.13 

59960.18 
2498.34 

312.88 
8394.13 

59960.18 
2498.34 

---- (22) 
-436.97 
-436.97 
-436.91 
-436.97 
-436.91 
-436.97 
-436.97 
-436.97 
-436.97 
-436.97 
-436.97 
-436.97 
-436.97 , 

-436.97 
-436.97 
-436.97 

-436.97 
-436.97 
-436.97 
-436.97 

. -436.91 
-436.91 

2436.91 

-436.97 

-436.97 
-436.97 

-10481.38 
-436.97 

-436.91 
-436.97 

,-10487.38 
-436.97 

(37) 
-4257.98 
-4200.38 
-4140.27 

---_ 

-3883.53 
-3980.59 
-4239.95 
-4077 -65 
-3940 e90 
-3980 - 5 9  
-3185.59 
-3405.40 
-2747.12 
-2606.25 
-2406.14 
-2395 -03 
-2203 a 03 
-2203.03 
-2336.92 
-2877.97 
-3391.23 
-3369.31 
-3696.40 
-3761.28 
.-3669.47 

-4257.98 
-2203.03 
-81556.02 
-3398.17 

-4257.98 
-2203.03 
-81556.02 
-3398.17 

-(39) -_ 
102.28 
103.48 
104.69 
100.85 
103.37 
107.21 
105.89 
99.65 
103.37 
106.98 
105.55 
97.76 
100.17 
96.33 
100.05 
96.22 
96.22 
86.36 
95.35 ’ 

101.83 
98.10 
104.46 
103.26 
100.14 

86.36 
107.21 

2420.15 
100.84 

86.36 
107.21 

2420.15 
100.84 

-- (41) 
144.05 
145.07 
145.95 
145.09 
146.01 
146.74 
146.11 
144.10 
146.00 
147.97 
148.52 
148.09 
149.07 
148.66 
149.50 
149.12 
149.13 
145.50 
146.95 
147.51 
146.11 
147.46 
146.80 ’ 

146.03 

144.05 
149.50 
3526.14 
146.92 

144.05 
149.50 

3526.14 
146.92 

---(42) 
-8169.36 
-8548.12 
-8700.28 
-8481.25 
-8604.19 
-8454.43 
-7886.12 
-5924.48 
-4672.45 
-2430.35 
582.06 
3480.49 
3633.32 
3547.65 
2482.97 
871.82 
-529.82 

-1829.18 
-3161.59 
-3562.93 
-3946.19 
-4658.31 
-5014.68 
-5123.64 

-8700.28 
3633.32 

-85099.05 
-3545.79 

-8700.28 
3633.32 

-85099.05 
-3545.79 



SINGLE FAMILY RESIDENCE 

LDS-REP-1 , E HOURLY-REPORT 

7 6 1  
7 6 2  
7 6 3  
7 6 4  
7 6 5  
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
I 615 
7 616 
7 617 
7 618 
7 619 
I 620 
7 621 
7 622 
7 623 
7 624 

HOUSE-1 

GLS COND 
LOAD 
BTU/HR 

---- (18) 
-296.65 
-317.21 
-338.33 
-357.30 
-344.18 
-306.81 
-253.59 
-152.35 
-43.71 
34.47 
107.42 
148.28 
192.09 
207.52 
243.35 
247.24 
241.61 
250.87 

. 190.03 
89.03 
-0.24 
-37.94 
-43.95 
-98.86 

DAILY SUMMARY (JVL 6) 
MN -357.30 
Mx 250.87 
SM -639.20 
AV -26.63 

MONTHLY SUMMARY (JUL) 

Mx 250.87 
MN -357.30 

SM -639.20 
AV -26.63 

YEARLY SUMMARY 
MN -1177.53 
Mx 250.87 
SM -24844.56 
AV -517.60 

HOUSE-1 

GLS SOL 
GAIN 
BTU/HR 

---- (14) 
0.00 
0.00 
0.00 
0.00 

176.39 
2338.42 
2205.47 
2216.48 
2642.69 
2965.82 
3282.11 
3510.32 
3151.82 

' 3489.50 
4022.71 
2595.67 
1942.38 
2216.03 
1723.65 
68.60 
0.00 
0.00 
0.00 
0.00 

0.00 
4022.71 

38548.06 
1606.17 

0.00 
4022.71 

38548.06 
1606.17 

0.00 
14105.46 
116242.81 
2421.73 

===WITH ATTACHED SUNSPACE=== 

----------- 
HOUSE-1 

GLS SOL 
LOAD 
BTU/HR 

---- (33) 
277.80 
260.72 
246.61 
234.09 
294.52 
1188.48 
1413.05 
1524.26 
1749.15 
1961.55 
2172.18 
2347.57 
2273.62 
2404.45 
2668.97 
2183.12 
1783.42 
1756.92 
1532.21 
784.45 
511.13 
389.27 
329 :04 
295.51 

234.09 
2668.97 
30582.09 
1274.25 

234.09 
2668.97 
30582.09 
1274.25 

234.09 
8394.13 
90542.28 
1886.30 

HOUSE-1 

UG FLOOR 
LOAD 
BTU/HR 

---- (22) 
-87.40 
-87.40 
-87.40 
-87.39 
-87.39 
-87.39 
-87.39 
-87.39 
-87.39 
-87 * 39 
-87.39 
-87.39 
-87.39 
-87.39 
-87.39 
-87.39 
-87.39 

-87.39 
-87.39 
-87.39 
-87.39 
-87.39 
-87.39 

-87.39 

-87.40 
-87.39 

-2097.48 
-87.39 

-87.40 
-87.39 

-2097.48 
-87.39 

-436.97 
-87.39 

-12584.86 
-262.18 

__-----__-- 
HOUSE-1 

INFILTRN 
SENS GN 
BTU/HR 

----(37) 
-415.31 
-415.31 
-479.52 
-624.89 
-479.52 

' -479.52 
-295.09 
-52.99 
190.80 
374.79 

. 521.66 
599.20 
784.41 
731.95 
874.96 
874.96 
846.20 
846.20 
603.55 
330.58 
113.58 
55.42 
63.27 

' -55.42 

-624.89 
814.96 

4513.93 
188.08 

-624.89 
874.96 

4513.93 
188.08 

-4257.98 
874.96 

-77042.09 
-1605.04 

D O E - 2 . 1 E - 0 0 1  T h u  N o v  11 lD:$l:ll 1993LDL RUN 1 

------------ 
HOUSE-1 

INFILTRN 
FLOWRT 
CFM 

---- (39) 
50.05 
50.05 
51.37 
60.25 
51.37 
51.31 
47.42 
50.91 
61.11 
60.02 
62.65 
63.97 
75.37 
70.33 
76.69 
76.69 
74.11 
74.17 
72.74 
63.74 
54.75 
53.43 
60.99 
53.43 

47.42 
16.69 

1467.02 
61.13 

47.42 
76.69 

1467.02 
61.13 

47.42 
107.21 

3887.18 
80.98 

HOUSE-1 

SPACE 
CONDUCT 
BTU/HR-F 

---- (41) 
136-98 
136.88 
136.27 
143.63 
137.19 
136.86 
138.58 
145.27 
14'1.71 
146.46 
146.55 
146.60 
149.46 
148.23 
148.94 
149.47 
148.88 
148.88 
149.37 
148.04 
146.28 
146.25 
148.61 
146.19 

136.27 
149.47 
3477.60 
144.90 

136.27 
149.47 
3477.60 
144.90 

136.27 
149.50 
7003.74 
145.91 

HOUSE-1 

SPACE 
SENS LD 
BTU/HR 

---- (42) 
223.71 
-230.79 
-640.12 
-1068.70 
-569.89 
893.16 
3154.63 
3460.64 
4257.12 
5452.06 
6903.53 
7698.59 
8316.25 
8814.86 
9550.63 
9615.20 
9325.43 
9264.43 
9222.33 
7569.98 
6201.83 
5175.88 
4475.32 
2124.57 

-1068.70 
9615.20 

119190.63 
4966.28 

-1068.70 
9615.20 

119190.63 
4966.28 

-8700.28 
9615.20 
34091.58 
710.24 

If 23 



SINGLE FAMI-LY RESIDENCE ===WITH ATTACHED SUNSPACE=== 

125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511 
12512 
12513 
12514 
12515 
12516 
12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

.- (19) 
-346.32 
-356.06 
-359.78 
-358.11 
-353.17 
-349.03 
-348.88 
-341.62 
-328.44 
-257.90 
-177.89 
-129.45 
-110.34 
-111.20 
-100.32 
-80.25 
-74.91 
-101.39 
-153.88 
-205.29 
-244.15 
-270;98 
-288.60 
-301.36 

- (20) 
-80.59 
-82.90 ' 

-83.38 
-82.43 
-80.72 
-79.32 
-78.89 
-78.63 
-77.35 
-66.01 
-45.13 . 
-24.06 
-4.36 
5.04 
6.37 
1.72 
-8.03 
-21.89 
-36.93 
-48.60 
-56.47 
-62.05 
-65.64 
-68.25 

---(la) 
-3542.85 
-3535.46 
-3515.17 
-3361.21 
-3409.55 
-3514.61 
-3471.15 
-3360.15 
-2108 .oo 
-2135.17 
-1650.25 
-1115.46 
-1213.21 
-1178.77 ' 

-1311.10 
-1573.73 
-2056.74 
-2489'.34 
-2730.93 
-2960.44 
-3039.22 
-3150.93 
-3223.78 
-3233.57 

.---(14) 
0 .00  
0.00 
0.00 
0.00  
0.00 
0 .00  
0 . 0 0  

1798.81 
12078.91 
20613.19 
25821.93 
28003.69 
23970.37 
22306.23 
18411.48 
11201.63 
' 2960.48 

0 .00  
0 .00  
0 . 0 0  
0.ov 
0 . 0 0 .  
0.00 
0 . 0 0  

----- 
SUNSP-1 

CLS SOL 
LOAD 
BTUlHR 

----(33) 
1625.51 
1478.88 
1345.73 
1224.65 
1114.51 
1014.29 
923.08 
1163.35 
3081.14 
5463.30 
7563.28 
9085.81 
9286.38 
9332.75 
8855.83 
7509.81 
5529.49 
4123.26 
3410.47 

. 2969.47 
2649.71 
2390.74 
2167.64 
1969.54 

DAILY SOMMARY (JAN 25) 
MN -359.18 -83.38 -3542.85 0.00 
Mx -74.91 6.37 -1175.46 28003.69 
SM -5755.40 -1219.09 -63540.79 ' 167166.73 
AV -239.81 -50.80 -2647.53 6965.28 

MONTHLY SUMMARY (JAN) 
-359.78 -83.38 -3542.05 0.00 

Mx -14.91 6.37 -1175.46 28003.69 
-5755.40 -1219.09 -63540.19 167166.73 SM 

AV -239.81 -50.80 -2647.53 6965.28 

o m  
923.08 
9332.75 
95218.68 
3969.95 

923.08 
9332.75 
95278.68 
3969.95 

DOE-2.1E-001 T h u  NOV 11 '10:51:11 1993LOL RUN 1 

PAGE 1 - 3 

SUNSP-1'  SUNSP-1 SUNS P- 1 

UG FLOOR 
LOAD 
BTU/HR 

---- (22) 
-215.74 
-215.74 
-215.74 
-215.74 
-215.74 

- -215.74 
-215.74 
-215 .I4 
-215.74 
-215.74 
-215.74 
-215 .?4 
-215.74 
-215.74 
-215.74 
-215.14 
-215 .74 
-215.74 

-215.74 
-215 .I4 
-215.74 
-215.74 
-2 15'. 7 4 

-215.74 

INFILTRN 
SENS GN 
BTU/HR 

---- (37) 
-647.08 
-638.50 
-629.54 
-590.36 
-605.28 
-644.06 
-620.19 
-598.91 
-605.28 
-576.08 
-518.40 
-418.15 
-396.93 
-366.38 
-364.87 
-335.56 
-335.56 
-355.34 
-437.82 
-515.98 
-512.38 
-562.38 
- 572.10 
-557.99 

INFILTRN 
FLOWRT 
CFM 

(39) -_-- 
15.54 
15.73 

3 15.92 
15.33 
15.72 
16.31 
16.11 
15.14 
15.72 
16.28 
16.07 
14.88 
15.26 
14.67 
15.24 
14.66 
14.66 
13.13 
14.51 
15.49 
14.92 
15.89 
15.71 
15.32 

-215.74 -647.08 13.13 

' -5177.77 -12405.93 368.18 
-215.74 -516.91 15.34 

-215.14 -335.56 ~ 16.31 

-215.74 -647.08 13.13 
-215.74 -335.56 16.31 
-5177.77 -12405.93 368.18 ' 
-215.74 -516.91 15.34 

11.24 , 



7 6 1  
7 6 2  
7 6 3  
7 6 4  
7 6 5  
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 

' 7 616 
7 617 
7 618 
7 619 
7 620 
7 621 
7 622 
7 623 
7 624 

-46.13 
-63.31 
-77.54 
-89.33 
-96.34 
-93.07 
-30.74 
74.88 
157.51 
203.16 
238.78 
262.89 
263.97 
250.56 
260.14 
284.62 
295.45 
295.84 
282.83 
238.53 
167.01 
100.68 
56.64 
31.83 

DAILY SUMMARY (JUL 6) 

Mx 295.84 
SM 2968.85 
AV 123.70 

MN -96.34 

MONTHLY SUMMARY 
MN -96.34 
Mx 295.84 
SM 2968,.85 
AV 123.70 

YEARLY SUMMARY 
MN -359.78 

. M x  295.84 
SM -2786.54 
AV -58.05 

SUNSP-1 SUNSP-1 

DELAY WL DELAY RF 
LOAD LOAD 
BTU/HR BTUlHR 

---- (19) ---- (20) 
-18.23 
-23.60 
-29.45 
-34.27 
-35.73 
-36.69 
-33.05 
-13.99 
15.27 
43.53 
72.34 
99.11 
118.32 
122.41 
121.11 
114.65 
99.67 
82.11 
64.04 
44.73 
27.13 
13.74 
4.96 
0.21 

-36.69 
122.41 
818.33 
34.10 

-36.69 
122.41 
818.33 
34.10 

-83.38 
122.41 
-400.76 
-8.35 

SUNSP-1 

GLS COND 
LOAD 
BTU/HR 

----(la) 
-1166.30 
-1282.69 
-1348.35 
-1330.68 
-1363.51 
-1259.33 
-1062.61 
-584.50 
-127.58 
232.31 
209.92 
315.83 
450.40 
486.38 
873.07 
713.63 
596.60 
679.52 
356.86 
5.44 

-263.94 
-359.27 
-358.10 
-543.84 

-1363.51 

-6130.70 
-255.45 

873.07 

-1363.51 

-6130.70 
-255.45 

873.07 

-3542.85 

-69671.49 
-1451.49 

873.07 

SUNSP-1 ' 

GLS SOL 
GAIN 
BTU/HR 

---- (14) 
0.00 
0.00 
0.00 
0.00 
90.00 

1614.13 
2304.96 
3864.34 
5701.72 
8547.09 
5258.86 

' 5651.51 
5550.35 
5193.72 
9044.29 
5000.54 
3226.13 
4282.20 
1273.43 
32.77 
0.00 
0.00 
0.00 
0.00 

0.00 
9044.29 

66636.04 
2776.50 

0.00 
9044.29 

66636.04 
2776.50 

0.00 
28003.69 
233802.78 
4870.89 

SUNSP-1 

GLS SOL 
LOAD 
BTU/HR 

---- (33) 
807.63 
733.86 
667.42 
607.23 
568.73 
800.23 
1006.92 
1375.69 
1877.29 
2637 .OO 
2430.38 
2477 -84 
2518.62 
2508.17 
3226.04 
2847.21 
2416.53 
2431.75 
1894.20 
1431.28 
1189.09 
1037.77 
927.02 
836.81 

568.73 
3226.04 
39254.71 
1635.61 

568.73 
3226.04 
39254.71 
1635.61 

568.73 
9332.75 

134533.39 
2802.78 

SUNSP-1 

UG FLOOR 
LOAD 
BTU/HR 

---- (22) 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 
-43.15 

-43.15 
-43.15 

-1035.55 
-43.15 

-43.15 
-43.15 

-1035.55 
-43.15 

-215.74 
-43.15 

-6213.32 
-129.44 

SUNSP-1 

INEILTRN 
SENS GN 
BTU/HR 

---- (37) 
-63.04 
-63.04 
-72.78 
-95.00 
-72.78 
-72.78 
-44.79 
-8.06 
29.06 
57.03 
79.37 
91.17 
119.50 
111.44 
133.29 
133.29 
128.87 

91.96 
50.35 
17.29 
8.44 
9.64 
-8.44 

128. e7 

-95 .oo 
133.29 
688.84 
28.70 

-95 -00 
133.29 
688 .84 
28.70 

-647.08 

-11717.09 
-244.11 

133.29 

SUNSP-1 

INFILTRN 
FLOWRT 
CFM 

---- (39) 
7.60 
7.60 
7.80 
9.16 
7.80 
7.80 
7.20 
7.75 
9.31 
9.13 
9.53 
9.73 
11.48 
10.71 
11.68 
11.68 
11.29 
11.29 
11.08 
9.71 
8.33 
8.13 
9.30 
8.13 

7.20 
11.68 
223.22 

9.30 

7.20 
11.68 

223.22 
9.30 

7.20 
16.31 

591.41 
12.32 

i) 



I .  

S I N G L E  FAMILY RESIDENCE ' . ===WITH ATTACHED SUNSPACE=== WE-2.1E-001 Thu N o v  11 10:51:11 1993LDL RUN 1 

---- -----. 
SSFROWIW 
I N  
D I F F U S E  
SOLAR 
BTU / HR- 
SQm 
- - - - (12)  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0  
5 . 1  

23.6 
34.0 
39.6 
41.3 
22.8 
39.3 
33.8 
28.7 

7.5 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 

PAGE 1 - 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  
SSFRONTW SSFRONTW 
I N  I N  
SOL GAIN SHADING 
GLAStFRM COEFF 
BTUlHR 

LDS-REP-1 = HOURLY-REPORT 

MMDDHH SUNSP-1 SUNSP-I SSFRONTW 
____________________--------- - - - - - - - - - - - - - - -  

I N  
SPACE , SPACE U-VALUE 
CONDUCT SENS LO GLAStFRM 
BTU/HR-F BTU/HR BTU/HR-S 

QFT-F . 
----(41) - - - - (42 )  - - - - (  1) 

125 1 93.83 -3207.07 0.408 
125 2 95.87 -3349 -78 0.419 
125 3 97.72 -3457.89 0.429 
125 4 95.86 -3383.26 0.419 
125 5 97.90 -3549.96 0.429 
125 6 99.46 -3789.27 0.437 
125 7 99.36 -3811.76 0.437 

125 9 97.81 -853.67 0.429 
12510 102.19 2212.39 0.452 
12511 103.39 4955.27 0.458 
12512 102.37 . 7122.94 0.453 
12513 104.59 7345.81 0.464 
12514 103.63 7465.70 0.459 
12515 105.51 6870.17 0.469 
12516 104.63 5306.31 0.465 
12517 104.62 2838.51 0.465 
12518 96.64 939.56 0.423 
12519 99.77 -164.83 0.439 
12520 101.06 -976.59 0.446 
12521 97.96 - 1418.24 0.430 
12522 100.94 -1871.34 0.445 
12523 99.49 -2198.22 0.438 
12524 97.83 -2407.38 0.429 

125 8 93.88 -3437.70, 0.408 

-------_--- 
SSFRONTW . 

I N  
SHADED 
FRACTION 
FRAC.OR 

.MULT . 
----(IO) 

0.000 
0.000 
0.000 
0 . 0 0 0  
0 .000  
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0;ooo 
0.000 
0.000 
0.000 

- - - - - - - - - -. 
SSFRONTW 
I N  
DIRECT 
SOLAR 
ETUIHR- 
SQm ---- (11) 

0 . 0  
0.0 
0 . 0  
0.0  
0.0 
0.0 
0.0  

20.1 
118.3 
184.2 
225.9 
247.0 
223.5 
184.0 
153.1 

90.7 
31.2 

0.0 
0.0 
0.0 
0.0 
0.0  
0.0 
0 . 0 '  

.---- ------ 
SSFRONTW ' 
I N  
SOL TRAN 
THRU GLS 
BTU/HR- 
SQm 
- - - - (13)  

I 0 .0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 

16.6 
101.5 
162.9 
200.6 
218.1 
187.4 
168.3 
139.6 

85.7 
25,. 6 

0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

---------- 
SSFRONTW 
I N  
SOL ABS 
BY GLS 
BTU/HR- 

---- (14)  
0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
1 .3  
6.9 
9 15 

11.1 
12.0 
9.9 

, 9.3 
7.7 
5 . 1  
1.7 
0.0 
0.0 
0.0 
0.0 
0.0  
0.0 
0.0 

SQm 
- - - - (  2 )  

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.652 
0.722 
0.759 
0.769 
0.769 
0.769 
0.770 
0.762 
0.730 
0.659 

i 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

----(IS) - 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0  
0.0 

2326.5 
' 14082.8 

22422.7 
27522.8 
29909.1 
25647.5 
23084.5 
19150.5 
11812.0 

3551.5 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 . 0  

--- (16) 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 \ I 

1.000 
1.000 
1.000 

1.000 
1,000 
1.000 
1.000 

1.000 , 

1.000 , 

DAILY SUMMARY ( J A N  25)  
MN 93.83 
Mx 105.51 
34 2396.29 
AV 99.85 

MONTHLY SUMMARY (JAN) 
MN 93.83 
Mx 105.51 
SM 2396.29 
AV 99.85 

-3811.76 
7465.70 
7179.70 

299.15 

0.408 
0.469 

10.553 
0.440 

0.000 
0.770 
7.361 
0.307 

0.000 0.0 
0.000 247.0 
0.000 1477.8 
0.000 61.6 

0.0 

17 9509.9 
7479.6 

29909.1 . 
1.000 

24.000 
1.000 

1,000 
0.0 0.0 

41.3 218.1 
275.8 1306.4 

11.5 . 54.4 

0.0 
12.0 
74.4 

3 .1  

0.000 
0.770 
7,.361 

.0.307 

0.000 0.0 
0.000 ' 247.0 
0.000 1477.8 
0.000 61.6 

0.0 0.0 
41.3 218.1 

275.8 1306.4 
11.5 54.4 . 

0.0 
12.0 
74.4 

3 .1  

0.0 
29909.1 

179509.9 
7479.6 

1: 000 
1.000 

24.000 
1.000 

-3811.76 
7465.70 
7179.70 

299.15 

0.408 
0.469 

10.553 
0.440 

i 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== 

LDS-REP-1 = HOURLY-REPORT 
__________---_-____-_____________ 

SUNSP- 1 SUNSP-1 

SPACE SPACE 

BTU/HR-F ETU/HR 
' CONDUCT SENS LD 

7 6 1  
7 6 2  
7 6 3  
7 6 4  
7 6 5  
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 
7 616 
7 617 
7 618 
7 619 
7 620 
7 621 
7 622 
7 623 
7 624 

----(41) -. 
83.65 
83.59 
83.27 
92.59 
83.74 
83.54 
84.78 
95.92 
100.95 
98.09 
98.21 
98.27 
102.61 
100.68 
103.68 
102.66 
101.75 
101.74 
102.52 

. 100.42 
97.70 
97.64 
101.26 
97.52 

---(42) 
-529.22 
-741.93 
-903.86 
-985.19 
-1042.78 
-704.79 
-207.41 
800.88 
1908.41 
3129.89 
2987.64 
3203.70 
3427.66 
3435.80 
4570 .SO 
4050.25 
3493.98 
3574.93 
2646.74 
1727.19 
1093.43 
758.20 
597.01 
273.43 

----------- 
SSFRONTW 
I N  
U-VALUE 

BTU/HR-S 
QFT-F 
---- ( 1) 

GLAStFRM 

0.357 
0.356 
0.353 
0.402 
0.358 
0.356 
0.365 
0.421 
0.445 
0.431 
0.431 
0.431 
0.449 
0.441 
0.460 
0.449 
0.446 
0.446 
0.449 
0.440 
0.428 
0.428 
0.443 
0.427 

SSFRONTW 
I N  

DIRECT 
TMN COEF 

- - - - (  2) 
0 .ooo 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.144 
0.332 
0.441 
0.489 
0.486 
0.431 
0.313 
0.114 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
'0.000 
0 .ooo 

- - - - - - - - - -. 
SSFRONTW 
I N  
SHADED 
FRACTION 
FRAC.OR 
MULT . 
----(lo) 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0 .,ooo 

0.000 

. - - - - - - - - - - 
SSFRONTW 
I N  
DIRECT 
SOLAR 
BTU / H R - 
SQW 
---- (11) 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0 .o 
0.0 
23.5 
53.8 
68.5 

~ 78.7 
86.7 
59.1 
35.3 
13.6' 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0.0 

DAILY SUMMARY (JULi 6) 
m 83.27 -1042.78 0.353 0.000 0.000 0 .o 
Mx 103.68 4570.50 0.460 0.489 0.000 86.7 
SM 2296.82 36564.48 10.011 2.750 0.000 419.1 
AV 95.70 1523.52 0.417 0.115 0.000 17.5 

MONTHLY SUMMARY (JTn) 
m 83.27 -1042.78 
Mx 103.68 . 4570.50 
SM 2296.82 36564.48 
AV 95.70 1523.52 

YEARLY SUMMARY 
MN 83.27 -3811.76 
PIX 105.51 7465.70 
SM 4693.11 43744.18 
AV 97.77 911.34 

0.353 
0.460 
10.011 
0.417 

0.353 
0.469 

20.564 
0.428 

0.000 
0.489 
2.750 
0.115 

0.000 
0.770 

10.111 
0.211 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.0 
86.7 

419.1 
17.5 

0.0 
247.0 
1896.9 
39.5 

D O E i 2 . 1 E - 0 0 1  T h u  N o v  11 

SSFRONTW 
I N  
DIFFUSE 
SOLAR 

SQFT 
BTU/HR- 

(12) 
0.0 
0.0 
0.0 
0.0 
0.8 
12.9 
25.4 
35.1 
42.4 
47.6 
63.0 
65.7 
52.1 
71.7 
72.1 
43.8 
30.9 
22.4 
10.4 
0.3 
0.0 
0.0 
0.0 
0.0 

---- 

SSFRONTW 
I N  
SOL TRAN 
THRU GLS 

SQFT 
BTU/HR-. 

(13) 
0.0 
0.0 
0.0 
0.0 
0.6 
8.8 

. 17.2 
23.9 ' 

32.2 
50.2 
73.0 
83.1 
77.6 
74.2 
60.1 
31.3 
21.0 
15.2 
7.1 
0.2 
0.0 
0.0 
0. d 
0.0 

---- 

SSFRONTW 
I N  
SOL ABS 
BY GLS 
BTU/HR- 
SQm 
---- (14) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.7 
1.4 
1.7 
2.6 
4.6 
6.2 
6.8 
6.2 
5.9 
4.4 
2.3 
1.4 
1.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.0 0.0 
72.1 83.1 6.8 
596.7 575.7 45.8 
24.9 24.0 1.9 

0.0 0.0 
72.1 83.1 
596.7 575.7 
24.9 24.0 

0.0 0.0 
72.1 218.1 
872.4 1882.1 
18.2 39.2 

0.0 
6.8 

45.8 
1.9 

0.0 
12.0 
120.2 
2.5 

10:51:11 1 9 9 3 L D L  RUN 1 

PAGE 2 - 4 ........................ 
SSFRONTW SSFRONTW 
I N  I N  
SOL GAIN SHADING 
GLAStFRM COEFF 
BTUlHR 

---- (15) 
0.0 
0.0 
0.0 
0.0 

77.5 
1233.2 
2421.1 
3319.5 
4529.5 
7130.5 
2058.2 
2338.9 
2178.5 
2083.1 
8388.1 
4372.8 
2907.9 
2110.5 
980.4 
28.0 
0.0 
0.0 
0.0 
0.0 

(16) 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

. 1.000 
1.000 
1.000 
1.000 I 

1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

---- 

1.000 

0.0 1.000 
8388.1 1.000 

46157.7 24.000 
1923.2 1.000 

0.0 1.000 
8388.1 1.000 

46157.7 24.000 
1923.2 1.000 

0.0 1.000 
29909.1 1.000 
225667.5 48.000 
4701.4 1.000 

I 11027 



SINGLE FAMILY RESIDENCE ' ===WITH ATTACHED SUNSPACE=== D O E - ? . l E - 0 0 1  Thu N o v  11 10:5i:ll 1 9 9 3 L D L  RUN 1 

= HOURLY-REPORT , PAGE 1 - 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LDS- REP-1 

MMDDHH SSFROWW SSFRONTW SSFRONTW SSFRONTW 
I N  I N  I N  I N  
CONDUCTN SH COEFF MAX SOL SHADING - 
GUStFRM MULT GAIN FLAG 
BTU/HR BTU/HR- 

_ _ _ _  (17) -__- (19) ---- (20) ---- (23) SQW 

125 1 -2364.86 0.00 0.0 1. 
125 2 ' -2352.14 0.00 0.0 1. 
125 3 -2332.78 0.00 0.0 1. 
125 4 -2203.41 0.00 0.0 1. 
125 5 -2255.24 0 . 0 0  0.0 1. 
125 6 -2351.17 0.00 0.0 1. 
125 I -2294.14 0.00 0.0 1. 
125 8 -2266.11 1.00 1000.0 , 1. 
125 9 -2283.92 1.00 1000.0 1. 
12510 -2186.21 1.00 1000.0 1. 
12511 -2027.92 1.00 1000.0 1. 
12512 -1781.25 1.00 1000.0 1. 
12513 -1669.63 1.00 1000.0 1. 
12514 -1591.12 1.00 1000.0 1. 
12515 -1546.36 1.00 1000.0 1. 
12516 -1475.04 1.00 1000.0 1. 
12517 -1503.80 1.00 1000.0 1. 
12518 . -1662.53 0.00 0.0 1. 
12519 -1860.93 0.00 0.0 1. 
12520 -2046 -73 0.00 0.0 1. 
12521 -2061.03 0.00 0.0 1. 
12522 -2160.72 0.00 0.0 1. 
12523 -2195.40 0.00 0.0 1. 
12524 -2171.49 0.00 0.0 1. 

DAILY SUMMARY (JAN 25) 
MN -2364.86 0.00 0.0 1. 
Mx -1475.04 1.00 1000.0 1. 

AV -2026i86 0.42 416.7 1. 

MN -2364.86 0.00 0.0 1. 
Mx -1475.04 1.00 1000.0 1. 

AV -2026.86 0.42 416.7 1. 

SM -48644.54 10.00 10000.0 24. 

MONTHLY SUMMARY (JAN) 

SM -48644.54 10.00 10000.0 24. 

J 



7 6 1  
7 6 2  
7 6 3  
7 6 4  
7 6 5  
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 
7 616 

"7 617 
7 618 
7 619 
7 620 
7 621 

. 7 622 
7 623 
I 624 

SSFRONTW SSFROWW 
I N  . I N  
CONDUCTN S H  COEFF 
GLAStFRM M(ILT 
BTU/HR 

-671.69 
-722.06 
-764.82 
-793.02 
-757.11 
-757.99 
-610.81 
-298.65 
-38.43 
97.62 
226.47 
284.17 
372.92 
319.57 
500.96 
472.85 
455.40 
462.21 
295.98 
81.33 

-109.67 
-162.51 
-156.39 
-289.73 

DAILY SUM?4ARY (JUL 6) 

Mx 500.96 
MN -793.02 

SM -2503.39 
AV -104.31 

MONTHLY SUMMARY ( J U L )  
m -793.02 

SM -2503.39 
AV -104.31 

Mx '500.96 

YEARLY SOMMARY 
m -2364.86 
Mx 500.96 
SM -51147.93 
AV -1065.58 

0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.20 
0.20 
0.20 
0.20 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 

0.00 
1.00 
12.80 
'0.53 

0.00 
1.00 
12.80 
0.53 

0.00 
1.00 
22.80 
0.47 

SSFRONTW SSFRONTW . 

I N  I N  
MRX S O L  SHADING 
GAIN FLAG 
BTU/HR- 
SQm ---- (20) ---- (23) 

0.0 
0.0 
0.0 
0.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20 .o 
0.0 
0.0 
0.0 
0.0 

0.0 
20 .o 
320.0 
13.3 

0.0 
20.0 
320.0 
13.3 

0.0 
1000.0 

10320.0 
215.0 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 

1. 
2. 
28: 
1. 

1. 
2. 
28. 
1. 

1. 
2. 
52. 
1. 

12.29 



, 

RESYS 1.020 1344.0 0 .  \ SYS-1 

HERTING COOLING HEATING RETURN OWl'SIDE COOLING E I R  EIR 
ELEC DELTA-T FAN ELEC DELTA-T 
(KW) ( F )  (CFM ) (KW) (F) RATIO (KBTUIHR) (SHR) (KBTU/HR) (BTU/BTU) (BTU/BTU) 

0.43 0.37 

A I R  CAPACITY SENSIBLE CAPACITY 
SUPPLY 

FAN 
(CFM 1 

714. 0.090 0.4 0. 0.000 0.0 0.000 24.000 0.667 -50.000 

HOUSE- 1 

SUNSP- 1 

SUPPLY EXHAUST MINIMUM OWl'SIDE COOLING EXTRACTION HEATING ADDITION 
ZONE FLOW FLOW FAN FLOW A I R  FLOW CAPACITY SENSIBLE RATE CAPACITY RATE 
NAME (CFM 1 (CFM 1 (KW) RATIO (CFM ) (KBTUIHR) (SHR) (KBTUIHR) (KBTU/HR) (KBTUIHR) MULTIPLIER 

1.0 

1.0  

0.  0.00 0.00 20.79 , 0.00 -49.13 714. 0. 0:ooo 1.000 

0 .  0 .  0 .000  0 . 0 0 0  0 .  0 .00  0 . 0 0  0 . 0 0  0 .00  .o.oo 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10:51:11 1993SDL RUN 1 

E L E C -  - - - - - - - - - - C O O L I N G - - - - - - - -  - - - - - - - - H E A T I N G - - - - - - - -  _ _ -  

U O W H  

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

S E P  

OCT 

NOV 

DEC 

COOLING 
ENERGY 
(MBTU) 

0.00000 

0.00000 

0.00628 

0.09467 

0.13108 

0.97545 

3.00949 

1.83279 

0.45465 

0.01026 

0.00397 

0.00000 

TIME 
OF MAX 
DY HR 

3 16 

27 15 

21 14 

20 17 

13 17 

20 15 

11 15 

4 16 

2 16 

DRY- W E T -  
BULB BULB 
TEMP TEMP 

79.F 62.F 

82.F 61.F 

85.F 75.F 

90.F 78.F 

97.F 78.F 

89.F 73.F 

87.F 72.F 

77.F 61.F 

77.F 62.F 

MAXIMUM 
COOLING 

LOAD 
(KBTU/HR) 

0.000 

0.000 

. 2.269 

6.883 

10.377 

12.957 

14.197 

12.113 

9.355 

4.021 

3.968 

0.000 ---------- 

14.197 

HEATING 
ENERGY 
(MBTU 1 

-5.336 

-4.227 

-2.449 

-0.558 

-0.143 

0.000 

0.000 

0.000 

-0.092 

-0.453 

-2.244 

-4.247 
- - - - - - - - - 

-19.748 

T I M E  
OF MAX 
DY HR 

12 

4 

24 

8 

7 

23 

21 

26 

22 

DRY- W E T -  
BULB BULB 
TEMP TEMP 

-8.F -8.F 

7.F 6.F 

7.F 6.F 

32.F 28.F 

44.F 38.F 

39.F . 36.F 

31.F 29.F 

25.F 23.F 

17.F 17.F 

MAXIMUM 
HEATING 

LOAD 
(KBTU/HR) 

-29.541 

-25.742 

-25.196 

-16.896 

-11.270 

0.000' 

0.000 

0.000 

-12.245 

-16.253 

-19.119 

-22.840 ---------_ 

-29.541 

ELEC- MAXIMUM 
TRICAL ELM: 
ENERGY LOAD 

(KWH) (KW) 

525. . 1.395 

473. 1.387 

518. 1.386 

501. 1.876 

513. 1.947 

627. 2.744 

964. 2.999 

' 782. 2.515 

544. 2.068 

499. 1.457 

499. 1.376 

523. 1.383 
-------- ------- 

6968. 

2.999 

11.31 



- - Z O N E  C O O L I N G - -  - - Z O N E  H E A T I N G -  - -  B A S E B 0 A R D S - - --PREHEAT OR FURN FAN,ELfX-- 

MAXIMUM WIMUM MAXIMUM MAXIMUM 
COOLING BY COOLING BY HEATING BY HEATING BY BASEBOARD BASEBOARD PREHEAT COIL PREHEAT COIL 

ZONE COILS OR ZONE COILS OR ZONE COILS OR ZONE COILS OR HEATING HEATING ENERGY OR ELEC ENERGY OR ELEC 
NAT VENTIL NAT VENl'IL FURNACE FURNACE ENERGY ENERGY FOR FURN FAN FOR FURN FAN 

(KBTUIHR) MONTH (MBTU) (KBTU/HR) (MBTU) (KBTWHR) IMBTU) (KBTUIHR) (MBTV) 

JAN 0.00000 0.000 -5.33561 -29.541 0.00000 0.000 0.03263 0.181 

0.157 

MAR 0.01581 2.977 -2.44867 -25.196 ' 0.00000 0.000 0.01498 0.154 

APR 0.37852 5.965 -0.55775 -16.896 0.00000 0.000 0.00341 0.103 

MAY 0.70320 8.583 -0.14315 -11.270 , 0.00000 0.000 0.00088 0.069 

JUN 0.97776 7.597 0.00000 0.000 0.00000 0.000 0.00000 0.000 

JUL 0.56267 7.672 0.00000 0.000 0.00000 0.000 0.00000 0.000 

0.02585 , FEB , 0.00262 1.891 -4.22719 -25.742 0.00000 0.000 

\ 

AUG 0.93378 7.577 0.00000 0.000 0.00000 0.000 0.00000 0.000 

SEP 0.70545 7.715 -0.09156 -12.245 0.00000 ' 0.000 0.00056 0.075 

0.40865 6.300 -0.45299 -16.253 0.00000 0.000 0.00277 0.099 

NOV 0.12187 6.381 -2.24423 -19,119 0.00000 *o.ooo 0.01373 0.117 
I 

MAX 8.583 -29.541 0.000 0.181 

11.32 



S I N G L E  FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu N o v  11 10:Sl:ll 1993SDL RUN 1 

REPORT- SS-C S Y S T P I  MONTHLY LOAD HOURS FOR SYS-1 WEATHER F I L E -  TRY CHICAGO \ 

HOURS ' HOURS HEATING ELECTRIC 
HOURS HOURS COINCIDENT HOURS HOURS HOURS HOURS FLOATING LOAD AT LOAD AT 

COOLING HEATING COOL-HEAT HOURS HEATING COOLING HOURS FANS NIGHT WHEN COOLING COOLING 
MONTH LOAD LOAD LOAD FLOATING AVAIL. AVAIL. FANS ON CYCLE ON VENTING FANS ON PEAK PEAK 

(KBTUIHR) (KW) 

JAN 0 623 0 121 744 744 744 0 0 121 0.000 1.161 

FEEB 0 543 0 129 672 67 2 672 0 0 129 0.000 1.161 

MAR 

APR 

MAY 

JUN 

m 

AUG 

S E P  

OCT 

3 

22 

28 

180 

481 

322 

79 

5 

456 

137 

39 

0 

0 

0 

27 

114 

285 

561 

677 

540 

263 

422 

614 

62 5 

744 

720 

744 

720 

744 

744 

720 

744 

744 744 

720 720 

744 744 

720 720 

744 , 744 

744 744 

720 720 

744 744 

0 

0 

0 

0 

0 

0 

0 

0 

0 28 5 

0 561 

0 677 

0 540 

0 26 3 

0 422 

0 614 

0 625 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.956 

1.471 

1.860 

2.390 , 

2.681 

2.115 

1.766 

1.141 

NQV 1 417 0 302 720 720 720 0 0 302 0.000 1.120 

DEC 0 610 0 134 744 744 744 0 0 134 0.000 1.161 _ _ _ _ _ _ _  -______ ___-__-_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ -_____ __--_--- _--_--- -------_ 

ANNUAL 1121 2966 0 4673 8760 8760 8760 0 0 4673 

11033 



L 
- - - F A N  E L E C - - -  - - F U E L  H E A T - -  - - F U E L  

FAN 
ENERGY 

MOWH (W) 

JAN 10. 

FEB 8. 

MAR 5. 

. APR 3. 

MAY 3. 

SUN 8. 

JUL - 19. 

AUG 14. 

SEP 4. 

OCT 2. 

NOV 5. 

DEC 8. 

MAX 

MAXIMUM 
FAN 
LOAD 
(W 

0.053 

0.046 

0.045 

0.048 

0.060 

0.067 

0 .  07.2 

0.065 

0.053 

0.034 

0.034 

0.041 

GAS OIL 
ENERGY 
(MBTU) 

8.540 

6.851 

4.198 

' 1.056 

0.332 

0.072 

0.074 

0.074 

0.239 

0.876 

3.854 

6.985 

MAXIMUM 
GAS OIL  GAS OIL 

LOAD ENERGY 
(KBTUIHR) (MBTU) 

42.277 0.000 

37.311 0.000 

' 36.591 0.000 

25.412 

11.594 

'0.100 

' 0.100 

0.100 

18.962 

24.528 

28.447 

33.461 -- --------- ~ 

0.000 

0 .'ooo 

0.000 

0 .000  

0 . 0 0 0  

0 .000  

0 . 0 0 0  

0 . 0 0 0  

0 .000  
.--_------- 

0.000 

. 42.217 

If, 34 

C 0 0 L- ' -  - E L  E C H E A T -  - -E L ' E  C C 0 0 L- - 
MAXIMUM 
GAS OIL  ELECTRIC 

LOAD ENERGY 
( KBTU/HR) (W) 

0 . 0 0 0  0 .  

0 . 0 0 0  0 .. 

0 . 0 0 0  . O .  

0.000 0 .  

0 .000  0. . 

0 . 0 0 0  0. ' 

0.000 0 .  

0 .000  0 .  

0 . 0 0 0  0 .  

0 . 0 0 0  0 .  

0.000 0 .  

0 . 0 0 0  0 .  

LOAD 
(Kw) 

0 . 0 0 0  

0 . 0 0 0  

0.000 

0.000 

0 . 0 0 0  

0 . 0 0 0  

0 . 0 0 0  

0 . 0 0 0  

0 . 0 0 0  

0.000 

0 . 0 0 0  

0 .000  

ENERGY 
(rn) 

37. 

33. 

35. 

33. 

30. 

153. 

459. 

284. 

15. 

18. 

31. 

37. 

LOAD 
(W 

MAXIMUM - 1 MAXIMUM 
ELECTRIC ELECTRIC ELECTRIC 

0.050 

0.050 

0.050 

0.541 

1.014 

1.391 

1.742 

2.038 

1.641 

1.318 

0.697 

0.692 

0.000 0.000 2.038 

. .  



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu Nov 11 10:51:11 1993SDL RUN 1 

REPORT- SS-P LOAD, ENERGY AND PART MAD HEATING I N  SYS-1 WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UNIT TYPE is RESYS HEATING-CAPACITY I -50.000 (KBTU/HR) HEATING-EIR = 0.370 (BTU/BTU) SUPPLY-FLDW = 714. (CFM ) u 
UNIT LOAD ENERGY USE COMPRESSOR FAN ENERGY -------- Number of hours within each PART LOAD range --------- TOTAL 

SUM (MBTU) (Kw (mI (KWH) 00 10 20 30 40 50 60 70 EO 90 100  RUN 
MORTH PEAK ( K B T U / H R )  (KW) (Kw) (Kw) 1 0  20 30 40 50 60 70 80 90 100  + HOURS -__-_ -___ ___------- ------__--- -____----__ ----------- ---- ---- ---- - - - -  - - - -  ---- ---- ---- ---- ---- ---_ ---- 
JAN SUM -5.336 0.000 0.000 9 . 8 8 7 C M P O  0 0 0 0 0 0 0 0 0 0 0 

PEAK -29.541 0.000 0.000 0.053 FAN 159 235 167 47 1 0  5 0 0 0 0 0 623 
DAY1HR 121 9 o /  0 01 0 o/ 0 

FEB SUM -4.227 0.000 0.000 8 . 0 6 3 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -25.742 0.000 0.000 0.046 FAN 170 217 120 24 11 1 0 0 0 0 0 543 
DAY1HR 4 /  9 o /  0 01 0 o /  0 

MAR SUM -2.449 0.000 0.000 5 . 2 1 4 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -25.196 0.000 0.000 0.045 FAN 252 148 39 1 4  2 1 0 0 0 0 0 456 
DAY/HR 241 9 .o/ 0 o/ 0 01 0 

APR SUM -0.558 0.000 0.000 3 . 1 9 3 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -16.896 0.000 0.000 0.048 FAN 102 24 9 2 0 0 0 0 0 0 0 137 
DAY/HR 81  9 01 0 01  0 o /  0 

MAY SUM -0.143 0.000 0.000 2 . 8 9 0 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -11.270 0.000 0.000 0.060 FAN 28 9 2 0 0 0 0 0 0 0 0 39 
DAY/HR 7 1  9 o /  0 01 0 o /  0 

JUN SUM 0.000 0.000 0.000 8 . 1 7 8 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK 0.000 0.000 0.000 0 . 0 6 7 F A N O  0 0 0 0 0 0 0 0 0 0 0 
DAY/HR 30/ 1 o /  0 o /  0 0 1  0 

JUL SUM 0.000 0.000 0.000 1 9 . 1 7 1 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK 0.000 0.000 0.000 0 . 0 7 2 F A N O  0 0 0 0 0 0 0 0 0 0 0 
DAY/HR 311 1 o /  0 01 0 o /  0 

AUG SUM 0.000 0.000 0.000 13.572 CMP 0 0 0 0 0 0 0 0 , 0 0 0 0 

O L I  PEAK 0.000 0.000 0.000 0 . 0 6 5 F A N O  0 0 0 0 0 0 0 0 0 0 
DAYIHR 311 1 01 0 o /  0 01 0 

SEP SUM -0.092 0.000 0.000 4 . 3 0 3 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -12.245 0.000 0.000 0 . 0 5 3 F A N 2 1  4 2 0 0 0 0 0 0 0 0 27 
DAYIHR 23/ 9 01 0 o /  0 o /  0 

OCT SUM -0.453 0.000 0.000 2 . 3 8 1 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -16.253 0.000 0.000 0.034 FAN 88 1 8  6 2 0 0 0 0 0 0 0 114 
DAY/HR 21/ 9 0 1  0 01 0 01 0 

Nov SUM -2.244 0.000 0.000 4 . 6 9 6 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -19.119 0.000 0.000 0.034 FAN 215 168 2 1  13 0 0 0 0 0 0 0 417 
DAY1HR 26/ 9 01 0 01 0 01 0 

DEC SUM -4.247 0.000 0.000 7.771 CMP ‘ 0  0 0 0 0 0 0 0 0 0 0 0 
PEAK -22.840 0.000 0.000 0.041 FAN 182 323 74 26 5 0 0 0 0 0 0 610 
DAY/HR 221 9 01 0 o /  0 01 0 

YR .SUM -19.748 0.000 0.000 8 9 . 3 1 9 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK -29.541 0.000 0.000 0.072 FAN1217 1146 440 128 28 7 0 0 0 0 0 2966 
MONIDAY 01 0 01 0 01 0 01 0 

11035 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu Nov 11 10:51:11 1993SDL RUN 1 

REWORT- SS-P LOAD, ENERGY AND PART LOAD COOLING I N  SYS-1 WEATHER FILE- TRY CHICAGO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UNIT TYPE is RESYS COOLING-CAPACITY = 24.000 (KBTUIHR) COOLING-EIR = 0.427 (BTUfBTU) SUPPLY-FLOW = 714. (CFM 

UNIT ~ A D  ENERGY USE COMPRESSOR FAN ENERGY -------- Number of h o u r s  within each PART LOAD range  --------- TOTAL 
SUM (MBTU) (m) (KWH) (KWH) 00 1 0  20 30 40 50 60 70 80 90 100 RUN 

MONTH PEAK (KBTUIHR)  (Kw) ( Kw) (W 1 0  20 30 40 50 60 70 80 90 100 + HOURS ----- ---- ---------- ----------- ----------- - -__-__-___ ---- _-__ _--_ _--- ---_ ---- ---- ---- ---- ---- ---- ---- 
JAN SUM 0.000 37.000 0.000 9 . 8 8 7 C M P O  0 0 0 0 0 0 0 0 0 0 0 

PEAK' - 0.000 0.050 0.000 0.053FAN 0 0 0 0 0 0 0 0 0 0 0 0 
DAYIHR 31/24 o/ 0 O f  0 O f  0 

FEB SUM 0.000 33.400 0.000 8 . 0 6 3 C M P O  0 0 0 0 0 0 0 0 0 0 0 
PEAK 0.000 0.050 0.000 0.046FAN 0 0 0 0 0 0 0 0 0 0 0 0 
DAYfHR 28/24 O f  0 O f  0 01 0 

MAR SUM 0.006 34.756 1.557 5 . 2 1 4 C M P 3  0 0 0 0 0 0 0 0 0 0 3 
PEAK 2.269 0.541 0.541 0 . 0 4 5 F A N 2  1 0 0 0 0 0 0 0 0 0 3 
DAYfHR 3/16 O f  0 3/  16 01 0 

APR SUM 0.095 33.248 16.148 3.193CMP 4 8 1 0  0 0 0 0 0 0 0 0 22 
PEAK '6.88 3 1 .014  1.014 0.048FAN 3 8 10 1 0 0 0 0 0 0 0 22 
DAYIHR 27/15 O f  0 27/15 01 0 

MAY SUM 0.131 30.220 21.470 2.890CMP 9 6 6 6 1 0 0 0 0 0 0 28 
PEAK 10.377 1.391 1 .391  0.060FAN 8 5 6 8 1 0 0 0 0 0 0 28 
DAYIHR 21/14 O f  0 21/14 01  0 

JVN SUM 0.975 152.585 152.285 8.178 CMP 42 22 58 49 6 3 0 0 0 0 0 180 
PEAK 12.957 1.742 1.742 0.067 FAN 40 23 49 59 6 3 0 0 0 0 0 180 
DAYIHR 20/17 01 0 20/  18  01 0 

I 
JUL SUM 3.009 459.262 459.262 19.171 CMP 98 61 98 128 77 16 3 0 0 0 0 481 

PEAK 14.197 2.038 2.038 0.072 FAN 94 ' 60 97 136 72 1 9  3 0 0 , 0 0 481 
DAYlHR 13 /17  O f  0 13 /18  01 0 

AUG SUM 1.833 284.092 284.092 13.572 CMP 80 38 72 87 43 2 0 0 0 0 0 322 
PEAK 12.113 1.641 1.641 0.065 FAN 7 5  39 72 90 ' 4 3  3 0 0 0 0 0 322 
DAY/HR 20/15 01 0 26/  17 o/ 0 

SEP SUM 0.455 74.856 70.206 4.303 CMP 1 2  10 28 29 0 0 0 0 0 0 0 79 
PEAK 9.355 1.318 1.318 0.053FAN 9 9 30 30 1 0 0 0 0 0 0 79 
DAYIHR 11/15 o/ 0 11/15 o/ 0 

OCT SUM 0.010 17.694 2.544 2 . 3 8 1 C M P 3  2 0 0 0 0 0 0 0 0 0 5 
PEAK 4.021 0.697 0.697 0.034FAN 3 2 0 0 0 0 0 0 0 0 0 5 -  
DAYIHR 4/16 o/ 0 4/16 o /  0 

f NOV 

DEC 

YR 

SUM 
PEAK 
DAY/HR 

SUM 
PEAK 
DAY/HR 

SUM 
PEAK 
MONIDAY 

0.004 
3.968 
2/16 

0.000 
0.000 
31/24 

6.519 
14.197 

o /  0 

31.042 
0.692 

o/  0 

37.200 
0.050 

01 0 

1225.443 
2.038 

O f  0 

0.692 
0.. 692 
2/16 

0.000 
0 . 0 0 0  

~ o/ 0 

1008.255 
2.038 

7 / 1 3  

- 
4 . 6 9 6 C M P O  1 0 0 0 0 0 0 0 0 0 1 
0.034FAN 0 1 0 0 0 0 0 0 0 0 0 1 

01 0 

7 . 7 7 1 C M P O  0 0 0 0 0 0 0 0 0 0 0 
0 . 0 4 1 F A N O  0 0 0 0 0 0 0 0 0 0 0 

O f  0 

89.319 CMP 251 148 272 299 127 21 3 0 0 0 0 1121 
0.072 FAN 234 148 264 324 123 25 3 0 0 0 0 1121 

o/ 0 



JAN 0. 0.000 0.000 0.126 0.000 0.000 0.000 0.000 0.000 0.000 

PEB 0. 0.000 0.000 0.114 0.000 0.000 0.000 0.000 0.000 0.000 

MAR 0. 0.006 0.005 0.113 0.000 0.000 0.000 0.000 0.000 * 0.000 

APR 4. 0.095 0.055 0.058 0.000 0.000 - 0.000 0.000 0.000 0.001 

MAY 5 .  0.131 0.073 0.030 0.000 0.000 0.000 0.000 0.000 0.002 

m 41. 0.975 0.520 0.001 0.000 0.000 0.000 0 .000  0.000 0.013 

JUL 128. 3.009 1.567 0.000 0.000 0.000 0.000 0.000 0.000 0.040 

AUG . 78. 1.833 0.970 0.000 0.000 0.000 0.000 0.000 0.000 0.024 

SEP 19 .  0.455 0.240 0.016 0.000 0.000 0.000 0.000 0.000 0.006 

OCT 0. 0.010 0.009 0.052 0.000 0.000 0.000 0.000 0.000 0.000 

NOV 0. 0.004 0.002 0.104 0.000 0.000 0.000 0.000 0.000 0.000 

DEC 0. 0.000 0.000 ' 0.127 0.000 0.000 0.000 0.000 0.000 0.000 ------- --_-_---_- ------_--- ---------- _--------- ---------- ---------- ---------- ---------- ------_--- 
ANNUAL 277. 6.519 3.441 0.741 0.000 0.000 , 0.000 0.000 0.000 ' 0.087 

CSPF (WITH PARASITICS) = 1.53 (BTUIBTU) 

CSPF (WITHOUT PARASITICS) = 1.89 (BTU/BTU) 

If, 37 
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SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NoV 1-1 10:51:11 1993SDL RUN. 1 

UNIT RUN TOTAL LOAD ENERGY I N  AUXILIARY SUP UNIT SUP UNIT WASTE HEAT WASTE HEAT DEFROST INWOR FAN 
TIME ON UNIT TO UNIT ENERGY LOAD ENERGY GENERATED USE LOAD ENERGY 

(HOURS) (MBTU) (MBTU) (MBTU) (MBTW (MBTU) (MBTU) (MBTU) \ (MBTU) (MBTW 
_-__-_____ _ _ _ _ _ _ _ _ _ _  _____-____ __-_______ _ _ _ _ _ _ _ _ _ _  _______-__ _ _ _ _ _ _ _ _ _ -  _--------- - -______-_ ___--_---- 

JAN 107. -5.336 8.476 0.064 0.000 0.000 0.000 0.000 0.000, 0.033 

FEB 85. -4.227 6.792 0.059 0.000 0.000 0.000 0.000 0.000 0.026 

MAR 

APR 

MAY 

JUN 

m 

AUG 

SEP 

OCT 

NOV 

49. 

11. 

3. 

0. 

0. 

0. 

2. 

9. 

45. 

-2.449 

-0.558 ' 

-0.143 

0.000 

0.000 

' 0.000 

-0.092 

-0.453 

-2.244 

4.129 

0.985 ' 

' '  0.258' 

0.000 

0.000 

0.000 

0.168 

0.803 

3.781 

0.070 ' 0.000 

0.071 0.000 

0.074 0.000 

0.072 0.000 

0.074 0.000 

0.074 : 0.000 

0.072 0 .ooo 

0.073 0.000 

0.068 0.000 

0.000 0.000 

0.000 0.000 

0.000' 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000, 

0.000 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

I 0.000 

0.000 ' 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.015 

0.003 

0.001 

0.000 

0.000 

0.000 

0.001 

0.003 

0.014 \ 

DEC 85. . -4.247 6.919 0.066 0.000 0.000 0.000 0.000 0.000 '0.026 
------- --_------- --------__ _ _ _ _ _ _ _ _ _ _  _________-  - -_______-  ---------- ---------_ ---------- ---------- 

ANNUAL 395. -19.748 32.316 0.837 ' O. 'OOO 0.000 0.000 0.000 ' 0.000 0.121 

HSPF (WITH PARASITICS) = 0.60 (BTU/BTU) 

HSPF (WITHOUT PARASITICS) = 0.61 (BTU/BTU) 

. .  

\ 



EIEONTH 

JAN 

F E B  

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

- - -  -D E M A  N D S- - - - - 

HEAT 
EXTRACTION 

ENERGY 
( W U )  

0.00000 

0.00262 

0.02122 

0.46508 

0.80302 

1.78336 

2.99525 

2.42679 

1.08423 

0.41764 

0.12538 

0.00000 

HEAT 
ADD I T 1  ON 

ENERGY 
(MBTU) 

-5.298 

-4.192 

-2.424 

-0.549 

-0.143 

-0.001 

0.000 

0.000 

-0.089 

-0.442 

-2.222 

-4.209 

W 
- - B A S E B O A R D S - - -  - - T E M P E R A T U R E S - -  - - L O A D S  N O T  M E T - -  

BASEBOARD 
ENERGY 
(MBTU) 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

MAXIMUM 
BASEBOARD 

LOAD 
(KBTU/HR) 

0.000 

0.000 ,/ 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

MAXIMUM 
ZONE 
TEMP 

( F )  

74.2 

75.0 

77.8 

78.2 

78.0 

78.0 

78.2 

18.2 

,78.0 

78.1 

78.2 

74.0 

MINIMUM 
ZONE 
TEMP 
(F) 

55.1 

55.1 

55.1 

55.2 

55.2 

65.8 

72.1 

69.8 

56.2 

55.2 

55.2 

55.2 

HOURS 
UNDER 

HEATED 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HOURS 
' UNDER 
COOLED 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .  

11039 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== D O E - 2 . 1 E - 0 0 1  T h u  N o v  11 1O:Sl:ll 1993SDL RUN 1 

REPORT- SS-0 TPIPERATURE SCATTER PLOT SYS-1 FOR HOUSE-1 WEATHER FILE-  TRY CHICAGO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL HOURS AT TPIPERATURE LEVEL AND TIME OF DAY 

HOUR lAM2 3 4 5 6 '7 8 9 1 0 1 1 1 2  1PM2 3 4 5 6 7 8 9 1 0 1 1 1 2  TOTAL --- -__ --- --- --- --- --- --- --- -_- --- -I- --- _--  --- --- --- --- --- --- --- --- --- --- --*-- 

ABOVE 85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

80-85 o o o o o o o o a o o o o o o o o o o o o o o o  o 
75-80 86 74 62 50 50 57 77 81 93 118 145 172 187 187 195 181 173 164 156 155 147 135 133 105 2983 

70-75 62 64 65 66 62 59 54 110 265 247 220 193 178 178 170 184 192 201 209 210 218 213 49 63 3532 

65-70 ~ 42 43 50 50 53 46 39 10 7 0 0 0 0 0 0 0 0 0 0 , . O  0 16 56 44 ' 456 

60-65 51 39 33 32 '27 28 25 16 0 0 0 0 0 0 0 0 0 0 0 . 0  0 1 9 6  98 446 

'11 40 



MMDDHH GLOBAL HOUSE-1 HOUSE-1 HOUSE-1 HOUSE-1 

DRY BULB ZONE FLOAT THERMOST EXTRACTN 
TEMP TEMP TEMP SWPOIWT RATE 
F F F F BTU/HR 

_--- ( 8) - - - - I  6) ----(21) - - - - (  7) - - - - (  8) 
125 1 30.0 
125 2 31.0 
125 3 32.0 
125 4 33.0 
125 5 33.0 
125 6 32.0 
125 7 33.0 
125 8 32.0 
125 9 33.0 
12510 36.0 
12511 39.0 
12512 43.0 
12513 45.0 
12514 46.0 
12515 47.0 
12516 48.0 
12517 48.0 
12518, 44.0 
12519 41.0 
12520 38.0 
12521 37.0 
12522 36.0 
12523 35.0 
12524 35.0 

57.4 
55.2 
55.2 
55.2 
55.2 
55.2 
55.2 
55.2 
70.1 
70.2 
70.2 
74.2 
74.0 
74.2 
74.0 
74.0 
72.8 
70.2 
70.2 
70.2 
70.2 
70.2 
64.4 
62.1 

DAILY SUMMARY ( J A N  25) 
MN 30.0 55.2 
Mx 48.0 74.2 
SM 907.0 1575.9 
AV 37.8 65.7 

MONTHLY SUMMARY ( J A N )  
MN 30.0 55.2 
Mx 48.0 .74.2 
SM 907.0 1575.9 
AV 37.8 65.7 

57.4 
55.2 
53.6 
52.9 
52.5 
52.5 
52.9 
54.7 
56.1 
62.5 
69.1 
74.2 
74.0 
74.2 
74.0 
74 .O 
72.8 
70.0 
66.9 
.6b.2 
65.6 
64.8 
64.4 
62.1 

52.5 
74.2 

1523.1 
63.5 

52.5 
74.2 

1523.1 
63.5 

55.0 0. 
55.0 -12. 
55.0 , -1514. 
55.0 -2087. 
55.0 -2533. 
55.0 -2525. 
55.0 -2168. 
55.0 -472. 
70.0 -12900. 
70.0 -7278. 
70.0 -1051. 
78.0 0. 
78.0 0. 
78.0 0. 
78.0 0. 
70.0 0. 
70.0 0. 
70.0 -262. 
70.0 -3047. 
70.0 -3784. 
70.0 . -4304. 
70.0 -5068. 
55.0 0. 
55.0 0. 

55.0 -12900. 
78.0 0. 

1562.0 -49004. 
65.1 -2042. 

55.0 -12900. 
78.0 0. 

1562.0 -49004. 
65.1 -2042. 

HOUSE-1 SUNSP-1 SUNSP-1 

CONVEC ZONE FLOAT 
EXTRACTN TEMP TEMP 
BTU/HR F F 

_ _ _ _  (61) -___  [ 6) ----(21) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-1411. 
-2303. 
-551. 

0. 
-506. 
-1786. 
-1960. 
-759. 

0. 
0. 
0. 
0. 
0. 
0. 

-2303. 
0. 

-9275. 
-386. 

-2303. 
0. 

-9275. 
-386. 

50.5 
49.4 
48.4 
47.9 
46.9 
45.7 
45.0 
45.6 
51.5 
72.5 
80.8 
88.9 
89.6 
89.8 
88.7 
88.5 
11.9 
74.0 
71.4 
67.2 
64.3 
61.6 
59.3 

I 51.5 

45.0 
89.8 

1569.0 
65.4 

45.0 
89.8 

1569.0 
65.4 

50.5 
49.4 
48.4 
47.9 
46.9 
45.7 
45,O 
45.6 
57.5 
72.5 
80.8 
88.9 
89.6 
89.8 
88.7 
88.5 
77.9 
74.0 
71.4 
67.2 
64.3 
61.6 
59.3 
57.5 

45.0 
89.8 

1569.0 
65.4 

45.0 
89.8 

1569.0 
65.4 

SUNS P- 1 

EXTRACTN 
RATE 
BTUlHR 

---- ( 8) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

. 0. 
0. 
0. 

0 a, 

0. 
0. 
0. 

0. 
0. 
0. 
0. 

SUNSP-1 

CONVEC 
EXTRACTN 
BTU/HR 

---- (61) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1382. 
2272. 
545. 
0. 

500. 
1766. 
1926. 
732. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
2272. 
9124. 
380. 

0. 
2272. 
9124. 
380. 

ii SUNS e- 1 

SUNSPACE 
vm EXT 
BTU/HR 

---- (64) 
0. 

, 0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

2265.- , 

3272. 
2612. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
3272. 
8149. 

3272. 
8149. 
340. 



DRY BULB ZONE , FLOAT THERMOST 
TEMP T E S P  . T P l P  S E F F U I N P  
F F F F 

---- ( 8 )  - - - - (  6)  - - - - (21 )  - -  
7 6 1  62.0 75.2 75.2 
7 6 2  62.0 74.3 74.3 
7 6 3  61.0 73.3 73.3 
7 6 4  60.0 72.2 72.2 
7 6 5  61.0 72.2 72.2 
7 6, 6 61.0 73.5 73.5 
7 6 7  64.0 76.4' 76.4 
7 6 8  69.0 75.0 77.7 
7 6 9  73.0 75.0 78.6 
7 610 76.0 77.8 80.0 
7 611 78.0 77.8 82.5 
7 612 79.0 77.9 83.9 
7 613 80.0 77.9 84.5 
7 614 80.0 77.9 85.3 
7 615 81.0 77.9 86.1 
7 616 81.0 77.9 86.2 
7 617 81.0 77.9 86.0 
7 618 81.0 77.9 86.0 
7 619 . 78.0 77.9 86.0 
7 620 75.0 77.9 84.3 
7 621 72.0 75.0 82.8 
7 622 71.0 77.8 80.8 
7 623 71.0 77.8 80.3 
7 624 69.0 77.8 78.0 

7 )  
78 .O 
78 .O 
78.0 

j78.0 
78.0 
78.0 
78.0 
75 .O 
75.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78 .O 
78.0 
75.0 

78.0 
78.0 

-78.0 

DAILY SUMMARY (JUL 6 )  
MN 60.0 72.2 
Mx 81.0 77.9 
SM 1726.0 1832.4 
AV 71.9 76.3 

MONTHLY SUMMARY (JUL) 
MN 60.0 72.2 
Mx 81.0 77.9 
SM 1726.0 1832.4 
AV 71.9 76.3 

72.2 75.0 
86.2 78.0 

1926.1 1863.0 
80.3 77.6 

72.2 ' 75.0 
86.2 78.0 

1926.1 1863.0 
80.3 77.6 

YEARLY SUMMARY 
MN 30.0 55.2 52.5 55.0 
Mx 81.0 77.9 86.2 78.0 
SM 2633.0 ~ 3408.3 3449.1 3425.0 
AV 54.9 71.0 71.9 71.4 

\ 

i 
I 

EXTRACTN CONVEC ZONE FLOAT MTRACTN 
RATE MTRACTN TEMP TEMP RATE 
BTUtHR BTUlHR F F BTUtHR ~ 

- ---- ( 8 )  ---- 
0. 
0. 
0. 
0. 
0. 
0. 
0. . 

2430. 
3203. 
1935. 

' 4140. 
5277. 
5951. 
6597. 
7324. 
7434. 
7217. 
7185. 
7210. 
5708. 
6958. 
2603. 
2263. 

184. 

(61)  --- 
0. 
0. 
0; 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.  
0.1 

I' 0. 
0. 
0. 
0. 

. - (  6 )  - - - - (21 )  - 
70.7 70.7 
69.2 69.2 
67.8 67.8 
67.0 67.0 
66.1 66.1 
67.3 67.3 
69.6 69.6 
74.5 14.5 
80.2 80.2 
80.1 80.1 
81.1 81.1 
82.3 82.3 
83.2 83.2 
83.1 83.1 
86.2 86.2 
84.5 84.5 
84.1 84.1 
84.4 84.4 
81.0 81.0 
79.9 79.9 
79.5 19.5 
78.7 18.7 
77.6 77.6 
76.0 76.0 

- - - (  8 )  
0. 
0. 

0. 
0. . 
0. 

.o.  
0. 

* 0. 
p .  
0. 
0. 
0. 
0. . 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. , 

. 0 . .  

. 0. ' 

0. 0. 66.1 66.1 0. 
7434. 0. 86.2 86.2 0.  

83617. 0. 1854.2 1854.2 0. 
3484. 0. 77.3 77.3 0.  

0. 0. 66.1 66.1 0. 
7434. 0. 86.2 86.2 0. 

83617. 0. 1854.2 1854.2 . 0. 
3484. 0. 77.3 77.3 0. 

-12900. -2303. 45.0 45.0 0.  
7434. a. 89.8 89.8 0. 

' 34614. -9275. 3423.2 3423.2 0.  
721. -193. 71.3 71.3 0. 

If 42 

CONVEC 
MTRACTN 
BTU/HR 

----(61)  
0. 
0. 
0. 
0. 
0 .  
0. 
0. . 0: 
0. 

- '  0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

' 0. 
0. 
0. 
0. 

SUNSPACE 
VENT EXT 
BTUtHR 

----(64J 
0. 
0. 

I 0. 
0. 
0. 
0. 
0. 
0. 
0. 

1571. 
1323. 
1384. 
1423. 
1589. 
2024. 
2049. 
1624. 
1653. 
1516. 

790. 
199. 

0. 
0. 
0 .  

0. 
0. I 

' 0. 
0. 

' 0. 
0. 
0. 
0. 

0. 
2049. 

17145. 
, 714. 

0. 
2049. 

17145. 
714. 

0. 
3272 . ,  

9124. 25293. . 
190. 527. I ' 

0. 
2272. 



MMDDHH 

125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511 
12512 
12513 
12514 
12515 
12516 

. '12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

HOUSE-1 HOUSE-1 HOUSE-1 

S E N S I B L E  HTG SEY CLG SET 
LOAD-IN PO1NT POINT 
BTU/HR P F 

---- ( 1) ---- (17) ----f18) 
-7668. , 55.0 
-7860. 55.0.. 
-7916. 55.0 
-7716. 55.0 

-7668. 55.0 
-7121. 55.0 
-5139. . 55.0 
-3908. 70.0 
-2435. 70.0 
574. 70.0 
3471. 70.0 
3488. 70.0 
3413. 70.0 
2349. 70.0 
747. 70.0 

-7839. 55.0 

-652. 70.0 
-1932. 70.0 
-3172. 70.0 
-3573. 70.0 
-3956. 70.0 
-4668. 70.0' 
-5024. 55.0 
-4849. 55.0 

DAILY SUMMARY (JAN 25) 
MN -7916. 55.0 

SM -79055. 1530.0 
AV ,-3294. 63.8 

Mx 3488. 70.0 

MONTHLY SUMMARY (JAN) 
MN -7916. 55.0 
m 3488. 70.0 
SM -79055. 1530.0 
AV -3294. 63.8 

i8.o 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 

78.0 
78.0 

1872.0 
78.0 

78.0 
78.0 

1872 .O 
78.0 

HOUSE- 1 

CONVEK 
AIRFLOW 
CFM ' 

---- (62) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

170.0 
178.6 
33.3 
0.0 

31.0 
113.2 
200.0 
160.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
200.0 
886.1 
36.9 

0.0 
200.0 
886.1 
36.9 

HOUSE-1 

COM WIN 
SOL GAIN 
BTU/HR 

---- (56) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

' 0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 

' 0. 
0. 

HOUSE- 1 

COM WIN 
SOL LOAD 
BTU/HR 

----(57) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
. 0. 

0. 
0. 

HOUSE-1 

COM WIN 
CONDUCTN 
BTU/HR 

---- (58) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

HOUSE-1 

COM W A L L  
ABSD SOL 
BTU/HR 

----(59) 
94. 
96. 
98. 
196. 
98. 
99. 
99. 
94. 
98. 
102. 
103. 
102. 
105. 
104. 
106. 
105. 
105. 
97. 
100. 
101. 
98. 

101. 
99. 
98. 

94. 
106. 
2396. 
100. 

94. 
106. 
2396. 
100. 

HOUSE-1 

COM W A L L  
CONDUCTN 
BTUIHR 

---- (60) 
-91. 
-111. 
-128. 
-142. 
-153. 
-161. 
-169'. 
-177. 
-184. 
-183. 
-152. 
-87. 
-12. 
59. 
108. 
135. 
147. 
147. 
122. 
87. 
55. 
24. 
-5. 
-30. 

-184. 
147. 
-902. 

' -38. 

-184. 
147. 
-902. 
-38. 

SUNSP-1 

SENSIBLE 

BTU/HR 
LOAD-IN 

( 1) 
-3056. 
-3189. 
-3291. 
-3213. 
-3376. 
-3603. 
-3621. 
-3236. 
-662. 
2303. 
4939. 
7061. 
7246. 
7366. 
6773. 
5219. 
2752. 
896. 

---_ 

-190. 
-986. 
-1398. 
-1830. 
-2136. 
-2328. 

-3621. 
7366. 
8440. 
352. 

-3621. 0 
7366. 
8440. 
352. 



W HOUSE-1 HOUSE-1 HOUSE-1 HOUSE-1 HOUSE-1 HOUSE- 1 HOUSE-1 

SENSIBLE HTG SET CLC SET. CONVEC COM WIN COM WIN COM WIN 
LOAD-IN POINT POINT AIRFLOW SOL GAIN SOL M A D  CONOUCTN 
BTU/HR F F CFM BTU/HR BTU/HR BTU/HR 

---- ( 1) ---- (17) ---- (18) _ _ _ _  (62) ' _ _ _ _  (56) _ _ _ _  (57) _ _ _ _  (58) 
7 6 1  155. 55.0 78.0 0.0 0. 0. 0. 
7 6 2  
7 6 3  ~ 

7 6 4  
7 6 5  
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 
7 616 
7 617 
7 618 
7 619 
7 620 
7 621 
7 622 I 

7 623 
7 624 

-289. 55.0 
-694. 55.0 

-1114. 55.0 
-597. ' 55.0 
866. 55.0 
3125. 55.0 
3452. 70.0 
4253. 70.0 
5410. 70.0 
6816. 70.0 
7600. 70.0 
8206. 70.0 
8704. 70.0 
9429. 70.0 
9494. 70.0 
9204. 70.0 
9143. ' 70.0 
9134. 70.0 
7556. 70.0 
6213. 70.0 
5180. 55.0 
4483. 55.0 
2114. 55.0 

DAILY SUMMARY (JUL 6) 
MN -1114. 55.0 
Mx 9494. 70.0 
SM 117840. 1530.0 
AV 4910. 63.8 

MONTHLY SUMMARY (JUL) 
MN -1114. 55.0 
Mx 9494. 70.0 
SM 117840. 1530.0 
AV 4910. 63.8 

YEARLY SOMMARY 
MN -7916. 55.0 
M% 9494. 70.0 
SM 38785. 3060.0 
AV 808. 63.8 

I 

78.0 
78 .O 
78.0 
78.0 
78 .O 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78 .o 
78.0 
78.0 
78.0 , 

78.0 
78.0 

78.0 
78.0 

1872.0 
78.0 

78.0 
78.0 

1872 .O 
78.0 

78.0 
78.0 

3744.0 
78.0 

0 . 0  
0.0 
0 . 0  
0.0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  . 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0.0 

0.0 
0 . 0  , 

0 . 0  
0 . 0  

0.0 
0 . 0  
0 . 0  
0 . 0  

0.0 
200.0 
886.1 
18.5 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  

0 ;  
0. 
0. 
0. 

0 .  
0 .  
0 .  
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0 .  

0 .  
0 .  
0 .  
0. 

0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0 .  

0 .  
0. 
0. 
0 .  

0 .  
0 .  
0. 
0 .  

84. 
84. 
83. 
93. 
84. 
84. 
85. 
.96. 
101. 
98. 
98. 

103. 
101. 
104. 
103. 
102. 
102. 
103. 
100. 
98. 
98. 
101. 
98. 

98. 

83. 
104. 
2297. 
96. 

83. 
104. 
2297. 
96. 

83. , 

106. 
4693. 
98. 

HOUSE-1 HOUSE- 1 

COM W A L L  : COM WALL 
ABSD SOL CONDUCTN 
BTU/HR BTU/HR 

(59) ---- 160) _--- 
51. 
38. 
25. 
13. 
2. 
-8. 
-16. 
-18. 
-11. 
9. 
37. 
60. 
76. 
88. 
97. 
104. 
114. 
119. 
119. 
118. 
109, 
99. 
90. 
82. 

-18. 
119. 
1398. 

58. 

-18. 
119. 

1398. 
58. 

- 184. 
147. 
496. 
10. 

\ 

SUNSP- 1 

SENSIBLE 
LOAD-IN 
BTU/HR 

- - - - (  1) 
-532. 
-743. 
-902. 
-981. 
-1037. 
-697. 
-204. 
801. 
1907. 
3128. 
2978. 
3191. 
3411. 
3421. 
4550. 
4037. 
3477. 
3557. 
2644. 
1728. 
1096. 
760. 
598. 
272.< 

21037. 
. 4550. 

36458. 
1519. 

-1037. 
4550. 
36458.< 
1519. 

-3621. 
7366. 

\ ,44898. 
935. 

11044, 



SINGLE FAMILY RES1DENC.E ===WITH ATTACHED SUNSPACE=== D O E - 2 . 1 E - 0 0 1  ThU NOV 11 10:51:11 1993SDL RUN 1 

MMDDHH S U N S P - 1  SUNSP-1 

HTG SET CLG SET 
POINT POINT 
F F 

(17) ---- (18) ---- 
125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511 
12512 
12513 
12514 
12515 
12516 
12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999 .o 
-999.0 
-999 .o 
-999.0 
-999.0 
-999.0 
-999 .o 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 

999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 

DAILY SUMMARY (JAN 25) 
MN -999.0 999.0 
Mx -999.0 999.0 
SM -23976.0 23976.0 
AV -999.0 999.0 

MONTHLY SUMMARY (JAN) 
MN -999.0 999.0 
Mx -999.0 999.0 
SM -23976.0 23976.0 
AV -999.0 999.0 

SUNSP-1 

CONVEC 
AIRFLOW 
CFM . 
---- (62) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

170.0 
178.6 
33.3 
0.0 
31.0 
113.2 
200.0 
160.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0  

0.0 
200.0 
886.1 
36.9 

0.0 
200.0 
886.1 
36.9 

\ 

S U N S P - 1  

COM WIN 
CONDUCTN 
BTU/HR 

----(58) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

S U N S P - 1  

COM WALL 
ABSD SOL 
BTU/HR 

---- (59) 
94. 
96. 
98. 
96. 
98. 
99. 
99. 
94. 
98. 
102. 
103. 
102. 
105 .  
104. 
106. 
105. 
105. 
97. 
100. 
101. 
98. 
101. 
99. 
98. 

94. 
106. 

2396. 
100. 

94. 
106. 

2396. 
100. 

SUNSP-1 

COM WALL 
CONDUCTN 
BTU/HR 

----(60) 
72. 
51. 
28. 
4. 
-9. 
-16. 
-19. 
-25. 
-24. 
-16. 
20. 
56. 
81. 
101 * 
117. 
125. 
129. 
125. 
122. 
115. 
105. 
102. 
99. 
95. 

-25. 
129. 
1436. 
60. 

-25. 
129. 
1436. 
60. 

SUNSP-1 

SVNSPACE 
VENT FLW 
CFM 

---- (63) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
47.6 
70.2 
57.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
70.2 
175.3 
7.3 

0.0 
70.2 
175.3 
7.3 



S I N G L E  FAMILY RESIDENCE 

7 6 1  
7 6 2  
7 6 3  
7 6 4  
7 . 6  5 
7 6 6  
7 6 7  
7 6 8  
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 
7 616, 
7 617 
7 618 
7 619 
7 620 
7 621 
7 622 
7 623 
7 624 

---- (17)  
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 

-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999.0 
-999 .o 
-999.0 
-999.0 
-999.0 

, -999.0 

(18)  
999.0 
999.0 
999.0 
999.0 
999.0 I. 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 
999.0 

---- ---- (62 )  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

' 0 . 0  . 0 . 0  

0 .0 .  

DAILY SUMMARY (JUL 6 )  
MN -9<99.0 999.0 0.0 
MX -999.0 999.0 0.0 
SM -23976.0 23976.0 0.0 
AV -999.0 999.0 0.0 

MONTHLY SUMMARY (JUL)  
MN -999.0 999.0 0.0 
MX -999.0 999.0 0.0 
SM -23976.0 23976.0 0.0 
AV -999.0 999.0 , 0.0 

YEARLY SUMMARY 
MN -999.0 999.0 0.0 

SM -47952.0 47952.0 886.1 
AV -999.0 999.0 18.5 

MX -999.0 999.0 ' 200.0 

COM WIN 
CONDUCTN 
BTU/HR 

----(!I81 
0 *~ 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

h 0 .  
. 0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

,I 0 .  

COM W A L L  
MSD SOL 
BTUIHR 

---- (59)  
84. 
84. 
83. 

' 93. 
84. 
84. 
85. 
96. 

101. 
98. 
98. 
98. 

103. 
101. 
104. 
103. 
102. 
102 - 
103. 
100. 
98. 
98. 

101. 
98. 

_- 
COM WALL 
CONDUCTN 
BTUIHR 

(60)  ---- 
137.  
134. 
129. 

' 129. 
117. 
109. 
104. 
113. 
126. 
131. 
134. 

' 141. 
150. 
154. 
159. 
160. 
160. 
160. 

' 160.  
159.  
157.  
155. 
152.  
149. 

0 .  
0 .  
0 .  
0. . 

0 .  
, 0 .  

0 .  
0 .  

0 .  
0 .  
0 . -  
0 .  

83. 
104. 

2297. 
96. 

83. ' 

104. 
2297. 

96. . 

83. 
106. 

4693. 
98. . 

104. 
160. 

3377. 
141. 

104. 
160.  

3377. 
141. 

-25. 
160. 

4813. 
100. 

SUNSPACE 
VENT FLW 
CFM 

(63)  ---- 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

357.0 
404.6 
404.6 
428.4 
476.0 
428.4 
476.0 
476.0 
476.0 
357 .O 
142.8 

23.8 

0.0 
0.0 

,o . o  

0.0 
476.0 

4450.6 
185.4 

0.0 
476.0 

4450.6 
185.4 

0.0 
476.0 

4625.9 
96.4 

I 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10:51:11 1993SOL RUN 1 

SYS-REP-2 = HOURLY-REPORT PAGE 1 - 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MMDDHH SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 SYS- 1 SYS-1 SYS-1 

CLG COIL ENTERING TOT HTG TOT CLG TOTAL TOT FAN SUPPLY HEATING COOLING 
AIR TEMP AIR TEMP COIL PWR COIL PWR ELEC-PWR ELECTRIC ELECTRIC GAS ELECTRIC 
F F BTU/HR BTU/HR Kw KW Kw BTU/HR KW 

_-- 
125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511 
12512 
12513 
12514 
12515 
12516 
12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

- (  2) - - - - (  3) - -  
0.0 61.4 
0.0 57.8 
0.0 55.6 
0.0 55.6 
0.0 55.6 
0.0 55.6 
0.0 55.6 
0.0 55.6 
0.0 55.6 
0.0 '70.5 . 
0.0 70.6 , 

0.0 70.6 
0.0 74.6 
0.0 74.4 
0.0 74.6 
0.0 74.4 
0.0 74.4 
0.0 73.2 
0.0 70.6 
0.0 70.6 
0.0 70.6 
0.0 70.6 
0.0 70.6 
0.0 64.8 

DAILY SUMMARY (JAN 25) 
MN 0.0 55.6 
M% 0.0 74.6 
SM 0.0 1583.7 
AV 0.0 66.0 

MONTHLY S W Y  (JAN) 
MN 0.0 55.6 
rn 0.0 74.6 
SM 0.0' 1583.7 
AV 0.0 66.0 

. - - (  5) 
0. 
0. 

-1504. 
-2075. 
-2518. 
-2510. 
-2155. 

0. 
-14511. 
-7243. 
-1045. 

0'. 
0. 
0. 
0. 
0. 
0. 
0. 

-3029. 
-3763. 
-4279. 
-5039. 

0. 
0. 

--_ ( 6) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 

-14511. 
0. 

-49 671. 
-2070. 

-14511. 
0. 

-49671. 
-2070. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

.- (32) 
'0.350 
0.350 
0.353 
0.354 
0.355 
0.565 
0.715 
1.372 
0.857 
0.544 
0.549 
0.669 
0.508 
0.446 
0.448 
0.452 
0.641 
0.697 
0.746 
1.168 
1.169 
1.170 
1.161 
1.161 

0.350 
1.372 

16.801 
0.700 

0.350 
1.372 

16.801 
0.700 

.(33) 
0 .ooo 
0.000 
0.003 
0.004 
0.005 
0.004 
0.004 
0.000 
0.026 
0.013 
0.010 
0.009 
0.004 
0.003 
0.004 
0.006 
0.010 
0.008 
0.005 
0.007 
0.008 
0.009 
0.000 
0.000 

0.000 
0.026 
0.140 
0.006 

0.000 
0.026 
0.140 
0.006 

(49) --_- 
0.000 
0.000 
0.003 
0.004 
0.005 
0.004 
0.004 
0.000 

' 0.026 
0.013 
0.002 
0.000 

' 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.005 
0.007 
0.008 
0.009 
0.000 
0.000 

0.000 
0.026 
0.089 
0.004 

0.000 
0.026 
0.089 
0.004 

-_  . (45) 
100. 
100. 
3568. 
4403. 
5051. 
5039. 
4521. 
100. 

22121. 
11881. 
2895. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
5797, 
6864. 
7613. 
8712. 
100. 
100. 

100. 
22121. 
89666. 
3736. 

100. 
22121. 
89666. 
3736. 

(47) 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.050 
0.050 
1.200 
0.050 

0.050 
0..050 
1.200 
0.050 

cj 



SINGLE FAMILY RESIDENCE , --- ---WITH ATTACHED SUNSPACE=== DOE-2.1E-001 T h u  NOV 11,,10:51:11 1993SDL RUN 1 

PAGE 2 - 1 SYS- REP- 2 = HOURLY-REPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 SYS- 1 

CLG COIL ENTERING TOT HTG TOT CLG TOTAL TOT FAN SUPPLY HEATING COOLING 
A I R  TEMP A I R  TEMP COIL PWR C O I L  PWR ELEC-PWR ELECTRIC ELECTRIC GAS ELECTRIC 
F F BTU/HR BTU/HR KW Kw Kw BTU/HR Kw 

---- ( 2) ---- ( 3) 
7 6 1  0.0 76.5 
7 6 2  0.0 75.6 
7 6 3  0.0 74.7 
7 6 4  0.0 73.7 
7 6 5  0.0 72.6 
7 6 6  0.0 72.6 
7 6 7  0.0 73.9 
7 6 8  0.0 76.8 
7 6 9  0.0 75.4 
7 610 52.1 75.4 
7 611 50.1 78.2 
7 612 50.3 78.2 
7 613 50.5 78.3 
7 614 50.9 78.3 
7 615 50.2 78.3 
7 616 50.4 78.3 

' 7 617 50.4 78.3 
7 618 50.8 78.3 
7 619 50.5 78.3 
7 620 50.1 78.3 
7 621 0.0 78.3 
7 622 50.9 75.4 
7 623 50.2 78.2 
7 624 0.0 78.2 

DAILY SUMMARY ( J U L  6 )  
MN 0.0 72.6 
MX 52.1 78.3 
SM 657.5 1840.2 
AV 27.4 76.7 

0 ' M N  0.0 72.6 
MX 52.1 78.3 
SM 657.5 1840.2 
AV 27.4 76.7 

MONTHLY SUMMARY (JUL) 

YEARLY SUMMARY 
MN 0.0 55.6 
MX 52.1 78.3 

, SM 657.5 3424.0 
AV 13.7 71.3 

- - - - (  '5) ' 
0. 
0. 

: 0. 
0: 
0. 

' 0. 
0. 
0. 

' 0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

- - (  6) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

2170. 
4759. 
6095. 
7018. 
7468. 
8411. 
8524. 
8446. 
8226. 
8115. 
6562. 

0. 
2869. 
2635. 

0. 

---(32) -- 
0.300 
0.300 
0.300 
0.300 
0.511 
0.661 
1.322 
0.781 
0.481 
1.036 
1.425 
1.415 
1.459 
1.510 
1.611 
1.807 
1.858 
1.897 
2.266 
2.069 
1.113 
1.686 
1.663 
0.302 

--(33) --- 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.024 
0.034 
0.039 
0.043 
0.048 
0.049 
0.052 
0.051 
0.051 ' 

0.046 
0.030 
0.001 
0.013 
0.011 
0.001 

.- (49) 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0:ooo 
0.000 
0.009 
0.018 
0.023 
0.026 
0.029 
0.032 
0.033 
0.032 
0.032 
0.032 
0.025 
0.000 
0.012 
0.010 
0.000 

- (45) ---- (47) 
100. 0.000 
100. ' 0.000 
100. 0.000 
100. 0.000 
100. 0.000 I 

100. 0.000 
100. 0.000 
100. 0.000 
100. 0.000 
100. 0.517 
100. 0.774 
100. 0.910 
100. 1.008 
100. 1.052 
100. 1.155 
100. 1.166 
100. 1.158 
100. 1.136 
100. ~ 1.094 
100. 0.921 
100. 0.000 
100. 0.561 
100. 0.540 
100. 0.000 

100. 0.000 
100. 1.166 

2400. 11.991 
100. 0.500 

0. 
0. 
0. 
0. 

0. . 
8524. 

'81298. 
3387. 

0.300 
2.266 
28.074 
1.170 

0.000 
0.052 
0.493 
0.021 

0.000 
0.033 
0.312 
0.013 

100. 
100. 

100. 
2400. . 

0. 
0. 
0. 
0. 

0. 

81298. 
3387. 

8524. 
0.300 
2.266 . 

28.074 
1.170 

0.000 
0.052 
0.493 
0.021 

0.000 
0.033 
0.312 
0.013 

0.000 . 
1.166 . .  
11.991 
0.500 

0.000 
0.052 
0.633 
0.013 

0.000 
0.033 
0.401 . 
0.008 

100. 
22121. 
92066. 
1918. 

0.000 
1.166 
13.191 
0.275 

-MS11. 
0. 

-49671. 
-1035. 

0. 
8524. 
81298. 
1694. 

0.300 
2.266 
44.876 
0.935 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu,NOv 11 10:Sl:ll 1993SDL RUN 1 

MMDDHH 

125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511 
12512 
12513 
12514 
12515 
12516 
12517 
12518 
12519 
12520 
12521 
12522 
12523 
12524 

SYS-1 

LATENT 
CW)LING 
BTU/HR 

----(48) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

. 0. 
0. 
0. 

SYS-1 SYS-1 SYS-1 SYS-1 SYS-1 

E1 R 
F(WB,DB) 
FRAC . OR 
MULT . 

! ---- (66) 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .ooo 
0.000 
0.000 
0.000 
'0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .ooo 
0.000 
\ 

SYS-1 

EIR 
F(PLR) 
FRAC . OR 
MULT . 
----(67) 

0.000 
0.000 

' 0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

SYS-1 

EIR 

BTUlBTU 

(68) 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

-_-_ 

SYS-1 

COOLING 
CAPACITY 
BTU/HR 

(70) ---- 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 

5y5-1 

SENSIBLE 
CAPACITY 
BTU/HR 

(71) 
11024. 
10093. 
10044. 
10043. 
10043. 
10043. 
10044. 
10044. 
10045. 
16427. ' 

16469. 
16505. 
18788. 
18699. 
18790. 
18720. 
18683. 
18020. 
16508. 
16492. 
16488. 
16486. 
16481. 
13036. 

---- 

U 
PLR 
COOLING 
FRAC . OR 
MULT . 

(61) 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

---- 

PLR 
HEATING 
FRAC . OR 
MULT . 

(62) 
0.000 
0.000 
0.030 
0.041 
0.050 
0.050 
0.043 
0.009 
0.290 
0.145 
0.021 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.005 
0.061 
0.075 
0.086 
0.101 
0.000 
0.000 

---- 

COOL-CAP 
F(WB, DB) 
FRAC .OR 
MULT . 
---- (63) 

0.987 
0.987 
0.987 
0.. 987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 

COOL-SH 
F (We, DB) 
FRAC . OR 
MULT * 
---- (64) 

1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.369 

DAILY SUMMARY (JAN 25) 
MN 0. 
Mx 0 .  
SM 0. 
AV 0. 

MONTHLY SUUMARY (JAN) 
MN 0. 
PIX 0. 
SM 0. 
AV 0. 

0.000 
0.000 
0.000 
0.000 

0.000 
0.290 
1.008 
0.042 

0.987 
0.987 

23.690 
0.987 

1.369 
1.369 
32.852 
1.369 

0.000 
0.000 
0.000 -' 

0.000 

0.000 
0.000 
0.000 
0.000 ' 

0.0000 
0.0000 
0.0000 
0.0000 

23690. 
23690. 
568563. 
23690. 

10043. 
18790. 
348016. 
14501. 

0.000 
0.000 
0.000 
0.000 

0.000 
0.290 
1.008 
0.042 

0.987 
0.987 

23.690 
0.987 

1.369 
1.369 

32.852 
1.369 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.0000 
0.0000 
0.0000 
0.0000 

23690. 
23690. 
568563. 
23690. 

10043. 
18790. 
348016. 
14501. 

11.49 



SINGLE FAMILY RESIDENCE ===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu NOV 11 10:51:11 1993SDL RUN 1 

0 

7 6 1  
7 6 2  
7 6 3  
7 6 4 ,  
7 6 5  
7 6 6  
7 6 7  
7 6.8 
7 6 9  
7 610 
7 611 
7 612 
7 613 
7 614 
7 615 
7 616 
7 617 ' 

7 618 
7 619 
7 620 
7 621 
7 622 
7 623 . 
7 624 

LATENT 
COOLING 
BTUIHR 

---- (48) 
0 .  
0 .  
0 .  

. 0 .  
0 .  
0 .  
0. 
0. 
0. 

313. 
557. 
734. 
968. 
757. 
961. 

1102. 
913. 
778. 
754. 
0. 

366. 
337. 

0 .  

959. 

PLR 
COOLING 
FRAC .OR 
MULT . 
---- (61) 

0.000 
0.000 
0 .000  
0 . 0 0 0  
0 .000  
0 .000  

0.000 
0.000 
0.093 
0.204 
0.261 
0.300 
0.322 
0.363 
0.368 
0.363 
0.354 
0.348 
0.280 
0.000 
0.121 
0.111 
0.009 

' 0.000 

PLR 
HEATING 
FRAC.OR - 
MULT . 
----(62) 

0 . 0 0 0  
0.000 
0 .000  
0.000 
0.000 
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 .000  
0 . 0 0 0  
0 .000  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  

COOL-CAP 
FWB.DB) 
FRAC .OR 
MULT . 
---- (63) 

0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.987 
0.993 
0.976 
0.973 
0.972 
0.973 
0.968 
.0.966 
0.966 
0.970 
0.967 
0.971 
0.978 
0.984 
0.986 
0.988 
0.989 

COOL-SH 
F(WB.DB) 
FRAC .OR 
MULT . 
---- (64) 

1.369 
1.369 

- 1.369 
1.369 
1.369 
1.369 
1.369 
1.369 
1.316 
1.263 
1.380 
1.369 
1.363 
1.341 
1.369 
1.361 
1.360 
1.344 
1.355 
1.377 
1.372 
1.313 
1.371 
1.356 

EIR 
F(WB. DE) 
FRAC . OR 
MULT . 
---- (66) 

0.000 
0 :ooo 
0.000 
0.000 

, 0.000 
0 .000  
0.000 
0.000 
0.000 
0.857 
0.873 
0.881 
0.889 
0.891 
0.900 
0.900 
0.899 
0.899 
0.873 
0.849 
0.000 
0.820 
0.819 
0.000 

EIR 
F(PLR) 
FRAC .OR 
MULT . 
----(67) 

0.000 
0 .000  
0 .000  
0.000 
0 . 0 0 0  
0.000 

0.000 
0.000 
0.206 
0.303 
0.354 
0.388 
0.406 
0.442 
0.447 
0.442 
0.435 
0.430 
0.370 
0.000 
0.231 
0.222 
0.000 

0,. 000 

EIR 

ETUf BTU 

----(68) 
0.0000 
0 .'0000 
0 .0000 
0 .0000 
0 .0000 
0.0000 . 
0.0000 
0.0000 
0.0000 
0.0754 
0.1131 
0.1331 
0.1473 
0.1546 
0.1700 
0.1716 
0.1698 
0.1671 
0.1603 
0.1339 

- 0.0000 
0.0809 
0.0778 
0.0000 

COOLING 
CAPACITY 
BTU f HR 

---- (70) 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23690. 
23836. 
23416. 
23351. 
23321. 
23361. 

~ 23222. 
23189. 
23193. 
23278. 
23207. 
23294. 
23473. 
23615. 
23654. 
23711. 
23746. 

DAILY SUMMARY (JVL 6) 
MN 0. 0.000 0.000 0.966 1.263 0.000 0.000 0.0000 23189. 
m 1102. 0.368 0.000 0.993 1.380 0.900 . 0.447 0.1716 23836. 
SM 9499. 3.497 0.000 23.516 32.560 11.349 4.677 1.7547 564387. 
AV 396. 0.146 0.000 0.980 1.357 0.473 0.195 0.0731 23516. 

MONTHLY SUMMARY (JUL) 
m 0. 0.000 0.000 0.966 1.263 0.000 0.000 0.0000 23189. 
Mx 1102. 0.368 0.000 0.993 1.380 0.900 0.447 0.1716 23836. 
SM 9499. 3.497 0.000 23.516 32.560 11.349 4.677 1.7547 564387. 
AV 396. 0.146 0.000 0.980 1.357 0.473 0.195 0.0731 23516. 

YEARLY SOMMARY 
m 0. 0.000 0.000 0.966 1.263 0.000 0.000 0.0000 23189. 
w( 1102. 0.368 0.290 0.993 1.380 0.900 0.447 0.1716 23836. 
SM 9499. 3.497 1.008 47.206 65.412 11.349 4.677 1.7547 1132950. 
AV 198. 0.073 0.021 0.983 1.363 0.236 ' 0.097 0.0366 23603. 

PAGE 2 - 2 _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
SYS-1 

SENSIBLE 
CAPACITY 
BTUIHR 

----(71) 
19929. 
19415. 

8 18861. 
18288. 
17653. 
17650. 
18442. 
20088. 
18419. 
17574.' 
21055. 

' 20910. 
20821. 
20476. 
20952. 
20829. 
20819. 
20546. 
20730. 
21075. 
20979. 
18378. 
20917. 

, 20678. 

17574. 
21075. 
475483. 
19812. 

17574. 
21075. 

, 475483. 
19812. 

10043. 
21075. 
823499. 
17156. 

I 



MMDDHH 

125 1 
125 2 
125 3 
125 4 
125 5 
125 6 
125 7 
125 8 
125 9 
12510 
12511 
12512 
12513 
12514 
12515 
12516 
12517 
12518 
12519 
12520 
E521 
12522 
12523 

I 12524 

PLANT-1 

COOLING 
LOAD 
BTUIHR 

---- ( 1) 
0. 
0. 
0. 
0. 
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 

DAILY SUMMARY (JAN 25) 
MN 0. 
Mx 0. 
SM 0. 
AV . 0. 

MONTHLY SUMMARY (JAN) 
MN 0. 
M x '  0 .  
SM 0. 
AV 0. 

PLANT-1 

HEATING 
LOAD 
BTUIHR 

----( 2) 
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

PLANT-1 

ELECTRIC 
LOAD 
Kw 

- - - - (  3 )  
0.350 
0.350 
0.353 
0.354 
0.355 
0.565 
0.715 
1.372 
0.857 
0.544 
0.549 
0.669 
0.508 
.0.446 
0.448 
0.452 
0.641 
0.697 
0.746 
1.168 
1.169 
1.170 
1.161 
1.161 

0.350 
1.372 

0.700 
,i6.aoi 

0.350 
1.372 
16.801 
0.700 

11.51 



===WITH ATTACHED SUNSPACE=== DOE-2.1E-001 Thu Nov 11 10:51:11 1993SDL RUN 1 

- - - - (  1) ---- ( 2) ---- ( 3) 
I 6 1  0. 0. 0.300 

7 6 3  0. 0. 0.300 
7 6 4  0. 0. (0.300 
7 6 5  0. 0. 0.511 
1 6 6  0. 0. 0.661 
7 6 7  0. 0. 1.322 
I 6 8  0. 0. 0.781 
I 6 9  0. 0. 0.481 
7 610 0. . 0. 1.036 
7 611 0. 0. 1.425 

7 613 0. 0. 1.459 
7 614 0. 0. 1.510 
7 615 0. 0. 1.611 
7 616 0. 0. 1.807 
I 617 0. 0. 1.858 

7 619 0. 0. 2.266 
I 620 0. 0. 2.069 
7 621 0. 0. 1.113 
7 622 0. 0. 1.686 
7 623 0. 0. 1.663 
I 624 0. 0. 0.302 

I 7 6 2  0. 0. 0.300 

I 612 0. 0. * 1.415 - 

7 618 0. 0. 1.897 

DAILY SUMMARY (JUL 6) 
MN 0. 0. 0.300 
Mx 0. 0, 2.266 
SM 0. 0. 28.074 

0. 1.170 AV O -  \ /-\ 

0.300 
Mx 0. 0. 2.266 
SM 0. 0. 28.074 
AV 0. 0. 1.170 

(J Momr SuuMARY (m), 
0.. 0. 

YEARLY SUM?lARY 
m 0. 
Mx 0. 

AV I 0. 
SM Ol 

0. 
0. 
0. 
0. 

0.300 
2.266 
44.876 
0.935 

. I  

If 52 



input LOADS .. 
##includesilent smp7loc.inc 

run-period JAN 1 1981 THRU DEC 31 1981 .. 
1 oads -repor t veri f i cat ion= (LV- B , LV- D , LV- F ) . . 
LC€ATION[chicagol azimuth = 0 .. 

WA-1-2 = layers material = (WDO1. W03. IN02,GPOl) . . 
RB-1-1 = layers material = (RGO1,BROl,IN22,WD01) i-f-r = .76 .. 
WALL-typl = construction layers = WA-1-2 .. 
ROOF-typl = construction layers = RB-1-1 .. 
IWF-typl = construction U = 0.5 .. 
FMX)R-typl= construction U = 0.05 .. 
GP-typl = glass-type p.1 ~-C=.60 .. 
$-----SPACE CONDITIONS-----$ 

OCC-SCH= schedule THRU DEC 31 (WD) (1.7) (0) (8,17) (1) (18,24) (0) 

CORE-LITE-SCH= schedule THRU DEC 31 (WD) (1.6) (0) (7,181 (1) (19.24) (0) 

INF-SCH= schedule THRU DEC 31 (WD) ( 1 , 7 )  (0) (8,171 (1) (18,24) (0) 

PERIM-LITE-SCH= schedule THRU DEC 31 (WD) (1.6) (0) (7.18) (.E) (19.24) (0) 

CORE= space-conditions t = (75) 

(WDC) (1.24) (0) . . 
(W) (L24) (0) . . 
(WM) (1,241 (01 .. 
( W M )  (1.24) (0) .. 

people-schedule = kC-SCH people-heat-gain = 450 
arealperson = 100 

lighting-schedule = CORE-LITE-SCH 
lighting-wlsqft = 2 
light-to-space = .75 light-to-return = .25 

air-changeslhr = 0.8 
z-type = CONDITIONED . . 
area/person = 90 

air-changes/hr = 0.6 . .. 

1 inf-method = AIR-CHANGE inf-schedule = INF-SCH 

PERIM= space-conditions like CORE 

lighting-schedule = PERIM-LITE-SCH . 

$------ set some macros for glass type and constructions. 

##set1 GLASS-TYPE ‘3-typl 
##set1 EW-CONS WALL-typl 
##set1 IW-CONS IWF-typl 
##set1 ROOF-CONS ROOF-typl 
##set1 UGF-CONS FLOOR-tnl 

##include samp7lib.inc 

a#$---- now generate each floor. 
# O S  
##$ # W D H perim-D window space conditions for 
# # S  frac core north south east west 
##$ -- --_ --_ ------- ----- ----- ----- ----_ ----_ _--__ 

i, 

f2,f 



s 
$----- ground floor 
FLOOR[ g, 100. 5 0 .  
$----- 1 s t  f loor  

$----- top f loor  
FLOOR[ 1, 100, 50, 

FLOOR[ t ,  100, 50 .  
0, 

end .. 
compute LOADS .. 
s t o p  .. 

IO, 1s , .20; CORE, PERIM, PERIM, PERIM. .PERIM I . 
10, 15 , .30, CORE, PERIM, PERIM, PERIM. PERIM 1 

10. 1 5  , .30, CORE, PERIM, PERIM, PERIM, PERIM I' 

1202 



I#$ file : samp7loc.inc 
I#$ 
##$ This file contains the LOCATION[Narnel macro, that produces the 
I S $  ’building-location’ command. Here ‘Name’ is the name of the 
#a$ city. 
##$ An example of usage is : 
##$ LOCATION[chicagol azimuth = 0 .. 
oils 
##def LoCATION[Namel 
##nolist 
building-location 
##if ’ #[Name eqs bostonl 
Paelseif #[Name eqs neyrorkl 

##elseif #[Name eqs philadelphial 

##elseif #[Name eqs detroitl 

Melseif #[Name eqs chicagol 

##elseif #[Name eqs sanfranciscol 

##elseif #[Name eqs losangelesl 

##elseif #[Name eqs sandiegol 

##elseif #[Name eqs phoenix] 

##else 
Abort -- building location undefined in file : samp7loc.inc 
##endif 

##$ defaults for all locations: 

##list 
##enddef 

lat = 42.37 lon = 71.07 alt = 50 t-z = 5 

lat = 40.72 lon = 74.00 alt = 50 t-z = 5 

lat = 39.95 lon = 75.17 alt = 50 t-z = 5 

lat = 42.33 lon = 83.00 alt = 600 t-z E 5 

lat = 41.88 lon = 87.63 alt I 600 t-z = 6 

lat = 37.78 lon = 122.42 alt = 50 t-z = 8 

lat = 34.07 lon = 118.25 alt = 50 t-z = 8 

lat = 32.72 lon = 117.15 alt5 = 50 t-z I 8 

lat = 33.45 lon = 112.07 alt = 1000 t-z = 7 

hol = YES daylight-savings = YES 

INCLUDE FILE FOR FYOR AND PERIMETER SPACE MACROS FOR PARAMETRIZED BUILDING 

##$ file : samp7lib.inc 
I IRS 
# # $  This file contains the FIGOR[ ... I and PERIM-SPACE[ ... I macros. 
##$ 
##$ 
#ti$ 
#OS 
#)$--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
##$ The following macro defines one floor of the building. 
# # $  Its arguments are : 
1111s floor-NUM : g for ground floor; 1 for first floor ; 
aos 2 for second floor; etc. ; t for top floor . 
#OS 
#os f loor-W : floor width. 
a#$ f loor-D : floor depth. 
OB$ floor-H : floor height. 
#a$ floorgerim-D : depth of the perimeter spaces. 
(IS$ floor-winfrac : window to wall ratio for exterior surfaces. 
1111s cond-C : u-name of space conditions for the interior space. 

........................................................................... ........................................................................... 

The FLGOR[. ..I macro is used for specifying one floor of the 
building with given dimensions. 
macro to create the perimeter spaces. 

It uses the PERIM-SPACE[ ... I 

s for single floor building. 



00s cond-N : u-name of space conditions for the north space. 
#OS In addition, the following macros must de set to define glass type, 
##$ and wall constructions: 
01s I GLASS-TYPE glass type of windows. 
O D s  EW-CONS exterior-wall construction. 
00s IW-CONS interior-wall cpnstruction. 
# # S  ROOF-CONS roof construction. 
O D s  IJGF~CONS underground-wal1,floor construction. 
00s WINDOW-HEIGW window height. ( default = 3.0 1 - 
oos----------------------------------------------------------------------- 

0 

0 

00s 
##def ~ ~ ~ ) ~ [ f l o o r _ m ,  floor-w,floor-D, floor-H,floor-perim-D,floor-winh-ac 

,cond-C, cond-N, cond-S, cond-E, cond-HI 

- - - > I  I<--- floor_perim_D 
00s 
1111s 
00s 
00s 
011s 
oris I \  

I \  -N / I  I 
/ I  I 

00s 

------------------- I I #OS 
W I I W I 

oas 
oos W I I W I 
00s 

W I I W I 
0 os 

W I I W I #e$ 
_-_________-___-- - -  I I 

#OS 
I 

I 
aas 

I /  \ I  
I /  3 \ *  I I 

nos . 
ofis 

I /  00s 
nos 
00s 
00s 
00s 

##ifndef WINDOW-HEIGHT 

##endif 

##ifndef 2-SP 

Mendif 

##set1 FLOOR-HEIGHT floor-H 
##set1 FLOOR-NUM floor-NUM 
##set1 FLOOR-PERIM-D floor-perh-D 

##set1 SP-NAMO #["SP_" / /  floor-NUMl 

_ _ _ _ _ _ _ _ _ _  -- - - - - - - - - - 
/ I  A 

I \  
I 

W,-W I -C I -E w floor-D 

V \ I  
w- - - - - - - - - - _ _ _ _ _ _ _ _ _ _  

< - - - - - - - - floor-W -------> 
00s 

##set1 WINDOW-HEIGHT 3.0 

O D s  

##set1 2-SP 0 

09s 

00s 

aas  
##set1 AREA-SP 
#[SP-NAMO[] / I  "-N*l 

# [  floor-perh-D It 5 [  floor-W - floorqerh-D 1 1 
PERIM-SPACE[ -N, floor-W. floor-D, 2-SP[lal80 

, AREA-SP[I. floor-W, floor-winFrac 
,'cond-N I 

#[SP-NAMO[] / /  '-S'] = PERIM-SPACE[ -S, 0. 0, Z-SP[), 0 
. , AFEA-SP[I, floor-W, floor-winFrac 

, cond-S 1 

#bet1 AREA-SP #[floorqerh-D It # [  flMr-D - floor-perim-D I I 
#[SP-NAMO[] / /  "-E'] = PERIM-SPACE[ -E, floor-W, 0. Z-SP[], -90 

i . AREA-SP[I, floor-D. floor-winFrac 
, cond-E 1 

##set1 ARM-IW # [  1.4142 * ,# [  floor-perim-D It floor-H I I 
##if #[AREA-IW[l GT 0 1 

. .  

7 
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interior-~ll area = AREA-IW[I 
next-to = # [  SP-NAMO[l / /  '-N" I 
construction = IW-CONS[] .. 
next-to = # [  SP-NAMO[] 11 n-s' J 
construction = IW-CONS[] .. 

interior-wall area = ARFA-IW[] 

##endi f 

#[SP-NAMO[I I /  *-WmI = PERIM-SPACE[ -W, 0, floor-D, Z-SP[], 90 
, AREA-SP[I, floor-D, floor-winFrac 
, cond-W I 

##if #[AREA-IW[I IX 0 I 
interior-wall area = BREA-IW[] 

next-to = # [  SP-NAMO[] / I  "-No ] 
construction = IW-CONS[I .. 
next-to = # [  SP-NAMO[l / /  '-S" J 
construction = IW-CONS[I .. 

interior-wall area = AREA-IW[] 

# tendi f 

Core space -------- s $ - - - - - - - - 
##set1 TMPl # [  2 * floor_perim-D I 
##set1 AREA-SP 
##if # [  AREA-SP[I GT 0 1 

# [  #[floocW - &fPl[Il * Illf1oor-D - !lNPlIIl I 

#[SP-NAMO[l / /  '-C"l = space x = floorqerim-D y = floorserim-D 
z L 2 - S P [ ]  azimuth = 0 area= AiiA-SP[I 
volume = # [  AREA-SP[I * FLOOR-HEIGHT[l I 
space-conditions=cond-C .. 

interior-wall area = # [  #[floor-W - TMPl[lI floor-H 1 
next-to = # [  SP-NAMO[l / /  "-S" I 
construction = IW-CONS[] .. 
next-to = 8 1  SP-NAMOII / /  '-No I 
construction = IW-CONS[l .. 
next-to = # [  SP-NAMOLI / /  '-E" 1 
construction = IW-CONS[] .. 
next-to = # [  SP-NAMO[l / /  "-W" 1 
construction = IW-CONS[J .. 

interior-wall area = # [  #[floor-W - TMP1[11 floor-H I 

interior-wall area = # [  Ptfloor-D - TMP1[11 * floor-H 1 

interior-wall area = # [  #[floor-D - TMP1[11 * floor-H 1 

##if # [  floor-NUM EQS 'g" 1 

##else 
underground-floor area = AREA-SP[I construction = UGF-CONS[] .. 
interior-wall area = AREA-SPII 

next-to = # [  #['SP-- / /  FLOOR-PREV[JI / /  "-CUI 
construction = IW-CONS[I .. 

##endif 

#air f i r  floor-NUN EQS "t" 1 
roof x = floor-perim-D y = floor_periKD 

h = #[floor-D - # [  2 * floor-perim-D I 1 
w = #[floor-W - # [  2 * floorqerim-D I 1 
construction = ROOF-CONS[l .. 

##endif 
##endif 
00s 
##$ update the z-coordinate. 
##set1 2-SP # [  Z-SP[l t FLOOR-HEIGHT[] 1 
##set1 FLOOR-PREV floor-NUM 
00s 
##enddef 

00s 
##$-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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##$ The following macro defines one perimeter space. 
##$ Its arguments are : 

sname : part of the name of space. ( N, S, E, W ) 
xx,yy,zz : x, y, z location of the space. 
sazim : space azimuth. 

(-J ;:: 00s 

00s sarea : space area. 
00s swidth : space width. 
00s swinFrac : window to wall ratio of exterior surfaces. 
ofis space-cond : u-name of space conditions. 
##$ This macro uses the FLOOR-NUM[l, FLOOR-HEIGHT[] and WINDOW-HEIGHT[l 
##$ that are set by the FLOOR macro. 
##$ It also uses : 
##$  
##$ EW-CONS macro to set the exterior-wall construction. 
# # $  IW-CONS macro to set the interior-wall construction. 
##$ ROOF-CONS macro to set the roof construction. 
##$  UGF-CONS macro to set the underground-wal1,floor construction. 
##$----------------------------------------------------------------------- 
(111s 
##def PER~-SPACE[sname,xx,~,zz,saz~,sarea,swidth,~inFrac,space~condl 

GLASS-TYPE macro to set the glass-type of windows. 

spaye x = xx y = yy z = zz azimuth I sazim area = sarea 
volume = # [  sarea,* FLOOR-HEIGHTII 1 
space-conditions = space-cond .. 
w = swidth construction = Ew-CONS[] .. exterior-wall x = 0 y I 0 azimuth = 0 h = FLKIOR-HEIGHT[l 

##set1 TMPl # [  #[swinFrac * #[FLOOR-HEIGHT[l * swidth]] / WINDOW-HEICHT[ll 
##if # [  TMPl[I GT 0 1 

window x = # [  #[swidth - TMP1[11 I 2  1 
y = 3.0 
w = TMPl[] h = WINDOW-HEIGHT11 
glass-type = GLASS-TYPEII .. 

##endif 

##if # [  #[FLOOR-NUM[l EQS 'g'l or #[FWR-MIM[I EQS 'sol I 

#llelse 
underground-floor area = sarea construction = UGF-CONSII .. 
interior-wall area = sarea construction = IW-CONS[l 

next-to = # [  P["SP-' / /  FU)OR-PREV[ll / I  sname 1 .. 
##endif ' 

/ \  
##if # [  #[FLOOR-NUM[l EQS "to] or #[FLOOR-NUM[I EQS 'S'I 1 

roof x = 0 y = 0 
h = FLOOR-PERIM-D[I 
w = # I  swidth - FLOOR-PERIM-D[I 1 
construction = ROOF-CONS[I .. 

##endif 
# a $  ' ir 

##enddef 
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L D L  P R O C E S S O R  I N P U T  D A T A  

Thu NOV 11 11r14:58 1993LDL RUN 1 

# 7 # ##includesilent samp71oc.inc 
file : INPUT2.TMP 

Q 9 Q run-period JAN 1 1981 THRU DEC 31 1981 .. 
Q 10 Q loads-report verification=(LV-B,LV-D.LV-F) .. 
Q 11 Q 

Q 12 LOCATION[chicagol azimuth = 0 .. 
.1# 36 0 ##list 

13 

15 RB-1-1 = layers material = (RGO1.BRO1.IN22,#D01) i-f-r = .76 .. Q 14 WA-1-2 = layers material = (WD01,PW03,INO2,GPO1) .. 
Q 16 WALL-typl = construction layers = WA-1-2 .. 
Q 17 ROOF-typl I construction layers = RB-1-1 .. 
Q 18 Q IWF-typl = construction u = 0.5 .. 
Q 19 FLOOR-typl- construction u = 0.05 .. 
Q 20 Q CX-typl = glass-type p=l s-c=.~O .. 
Q 21 Q 

Q 22 Q $-----SPACE CONDITIONS-----$ 
23 

Q 24 Q OCC-SCH= schedule THRU DEC 31 (WD) (1.7) (0 )  (8,17) (1) (18.24) (0)  
25 (WM) (1.24) ( 0 )  .. 
26 CORE-LITE-SCH= schedule THRU DEC 31 (WD) (1,6) (0 )  (7,18) (1) (19.24) (0 )  

Q 28 INF-SCH= schedule THRU DEC 31 (WD) (1,7) (0 )  (8,17) (1) (18.24) (0)  

Q 30 * PERIM-LITE-SCH= schedule THRU DEC 31 (WD) (1.6) (0 )  (7.18) (.E) 119,24) (0) 

27 (WM) (1,241 (0 )  - *  

29 (WEH) (1.24) ( 0 )  .. 
31 (WM) (1.24) ( 0 )  .. 

* 32 
Q 33 CORE= space-conditions t = (75) 
Q 34 Q people-schedule = OCC-SCH people-heat-gain = 450 
Q 35 Q area/person = 100 
"'36 lighting-schedule = CORE-LITE-SCH 
Q 37 Q lighting-wlsqft = 2 

light-to-space = .75 

air-changeslhr = 0.8 

light-to-return = .25 
inf-method = AIR-CHANGE inf-schedule = INF-SCH 0 : ;;: 

Q 40 

Q 42 PERIM= space-conditions like CORE 
Q 43 * arealperson = 90 
Q 44 lighting-schedule = PERB-LITE-SCH 
Q 45 air-changeslhr = 0.6 .. 

Q 41 * z-type CONDITIONED e. 

46 
47 
48 

$------ set some macros for glass type and constructions. 

# 49 El ##set1 GLASS-TYPE CT-typl 
# 50 [I [IOsetl EW-CONS WALL-typl 

1) 52 [I ##set1 ROOF-CONS ROOF-typl 
# 53 # OOsetl UGF-CONS FLOOR-typl 
Q 54 
0 55 # ##include samp71ib.inc 

1 0 1 0 #OS file : samp7lib.inc 
1 P 2 I) #a$ 
1 # 3 I) ##$ 
1 # 4 0 # # S  
1 1) 5 0 # # S  building with given dimensions. It uses the PERM-SPACE[ ... I 
1 0 6 # #OS macro to create the perimeter spaces. 

# 51 [I ##set1 IW-CONS IWF-typl 

This file contains the FLOOR[ ... ] and PERIH-SPBCEI ... I MCrOS. 
The FLOOR[...] macro is used for specifying one floor of the 
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0 7 .# ##$  
# 8 # ##$----------------------------------------------------------------------- 
4 9 # #I)$ The following macro defines one floor of the building. 
# 10 # ##$  Its arguments are : 
# 11 [I OD$ floor-NLN : g for ground floor; 1 for first floor ; 
# 12 (1 ##$  2 for second floor: etc. : t for top floor . 
0 13 I) 00s s for single floor building. 
# 14 I) #OS floor-W : floor width. 
0 15 I, 00s floor-D : floor depth. 
0 16 (1 #!I$ floor-H : floor height. 
0 17 0 #OS 
0 18 I) 00s floor-winPrac : window to wall ratio for exterior surfaces. 
0 19 (1 40.5 cond-C : u-name of space conditions for the interior space. 
# 20 # #OS cond-N : u-name of space conditions for the north space. 
# 2 1  # #OS In addition, the following macros must be set to define glass type. 
# 22 # ##$  and wall constructions: 
0 23 0 #OS GLASS-TYPE glass type of windows. 
0 24 # OD$ B-CONS exterior-wall construction. 
# 25 # ##$  IW-CONS interior-wall construction. 
0 26 0 #OS 
# 27 # 1111s 
0 28 (I #OS WINDOW-HEIGHT window height. ( default = 3.0 ) 
# 29 0 ##$----------------------------------------------------------------------- 
0 30 # #OS 
# 3 1  # Mdef FLOOR[floor~~,floor_W,floor~D,floor~H,floorqerim~D,floor~winRac 
I) 3 2 0  .cond-C, cond-N, cond-S, cond-E, cond-Wl 
[I 33 0 #as 
I) 34 # ##$  - - ->I  I<--- floor-perim-D 
# 35 0 01)s 
# 36 # # a $  
# 37 a ##$  ------_--- -- - - - - - - - - - 
0 38 # ##$ I \  ) I  
# 39 # # # $  I \  -N / I  l a  
0 40 # ##$ I \  / I  I 
# 41 0 # # S  I I I 
(1 42 0 # # S  W I I W I 
0 43 # # # $  W I I W I 
0 44 # 0% w -w I -C I -E w floor-D 
0 45 0 #OS W I I W I 
# 46 # M I S  W I I W I 
0 47 a O#$ I I I 
(1 48 # on$ I /  \ I  I 
# 49 # # # $  I I  -S \ I  I 
# 50 # ##$ I /  \ I  V 
# 5 1  # # # $  - - -______-  -- - - - - - - - - - 
0 52 (I #OS 
# 53 # # # $  
# 54 [I # D $  
# 55 # #OS 
# 56 # ##ifndef WIM-HEIGHT 
# 57 0 ##set1 WINDOW-HEIGHT 3.0 
# 58 # Mendif 
0 59 a # # $  
I) 60 # OOifndef 2-SP 
# 6 1  D ##set1 2-SP 0 
0 62 # Mendif 
# 63 # ##$  
# 64 # ##set1 FLOOR-HEIGHT floor-H 
# 65 # ##set1 FLCOR-NUM floor-NUM 
# 66 8 O#setl FLOOR-PERIM-D floor-perim-D 
0 67 # # # $  
# 68 # ##set1 SP-NAMO #['SP-' / I  floor-NUMI 
# 69 # # # $  
[I 70 # ##set1 AREA-SP # I  floor-perim-D * 0 1  floor-W - floorqerim-D I I 

floorqerim-D : depth of the perimeter spaces. 

ROOF-CONS roof construction. 
UGF-CONS underground-wal1,floor construction. 

-----------------__ 

__-- - -_____________ 

< - - - - - - - - f 1 oor-W - - - -- - -> 

# 7 1  I, #ISP-NAMO[] / /  "-No] = PERIM-SPACE[ -N, floor-W. floor-D. Z-SP[1,180 



1 0 7 2 0  
1 [I 7 3 0  

# 75 0 
(1) ; # 7 4 0  

L l  1 I) 761) 
1 0 771) 
1 0 7 8 0  
1 0 7 9 0  
1 0 8 0 0  
1 # 8 1 0  
1 # 8 2 0  
1 # 831) 
1 0 8 4 0  
1 # 8 5 0  
1 # 8 6 0  
1 0 8 7 0  
1 0 8 8 0  
1 # 8 9 #  
1, 0 9 0 0  
1 0 9 1 0  
1 # 9 2 0  
1 # 9 3 1  
1 0 9 4 0  
1 4 9 5 0  
1 # 9 6 0  
1 0 9 7 0  
1 [I 9 8 0  
1 0 9 9 0  
1 # 100 # 
1 0 101 0 
1 (1 102 # 
1 I) 103 [I 
1 # 104 R 
1 (I 105 # 
1 0 106 # 
1 # 107 0 
1 # 108 0 
1 0 109 0 
1 [I 110 # 
1 0 111 P 
1 # 112 I) 
1 I) 113 P 
1 # 114 # 

' 1 # 115 0 
1 0 116 # 
1 (1 117 El 
1 0 118 # 
1 # 119 4 
1 # 120 a 
1 P 121 # 
1 (I 122 a 
1 # 123 # 
1 0 124 0 

, AREA-SP[I, floor-W, floor-winfrac 
, cond-N 1 

#[SP-NAMO[] / /  '-So] = PERIM-SPACE[ -S, 0, 0. Z-SP[l, 0 
, AREA-SP[), floor-#, floor-winfrac 
, cond-S 1 

#Oset1 AREA-SP O[floorqerh-D 0[ floor-D - floorggrim-D 1 I 
#[SP-NAMO[] / /  "-E'] I PERIN-SPACE[ -E, floor-W, 0. Z-SP[I, -90 . , AREA-SP [ 1 ,  f loor-0, f loor-winfrac 

, cond-E I 
##set1 AREA-IW # [  1.4142 * # [  floor-perh-D floor-H 1 1 
##if #[AREA-IW[I GT 0 1 

interior-wall area = AREA-IW[I 
next-to 0[ SP-NMOII I /  "-Ne 1 
construction = IW-CONS[l .. 
next-to t # [  sP-NMo11 / /  '3' I 
construction = IW-CONS[l .. 

interior-wall area = AREA-I#[I 

##endif 

#[SP-NAMO[I I /  '-W"] I PERIN-SPACE[ -W, 0, floor-D. Z-SP[Iv 90 
, AREA-SP[], floor-D, floor-WinFrac 
, cond-W 1 

##lf O[AREA-IW[I GT 0 1 
interior-wall area = AREA-IWII 

next-to I P I  SP-NAMO[l I /  q-N" I 
construction = IW-CONS11 .. 
next-to = # [  SP-NA#O[l I /  "3' 1 
construction = IW-CONS11 .. 

interior-wall area = AREA-IWII 

I) Oendi f 

S--------  Core sDace - - - - - - - -$ 

1 0 133 1) 
1 # 134 8 
1 0 135 0 roof 
1 0 136 # 

#itif # [  floor-NU# EPS 't' I - x = floor-prim-D y = floor&?rim-D 
h #[floor-D - # [  2 * floorqerinCD I I 

hsetl M P 1  #['2 * floorqerim-D 1 
##set1 AREA-SP # [  O[floor-W - TMPltl] * D[floor-D - TMP1[11 1 
OOif # [  AREA-SP[I GT 0 1 

#[SP-NAMO[l / /  '-C-] = space x = floorqerim-D y = floorqerh-D 
z E Z-SP[] azimuth = 0 area = AREA-SPII 
volume = # [  AREA-SPI] FLI)OR-HEIGHT[l I 
space-conditionstcond-C .. 

interior-wall area I 0[ OIfloor-W - T#P1[11 * floor-H 1 
next-to = 0[ SP-NAMO[l I /  "-S' 1 
construction = IW-CONS[I .. 
next-to = # [  SP-NAMO[l / /  '-No 1 
construction = IW-CONS[I .. 
next-to = 0[ SP-NAMO[] / I  "-E' 1 
construction = IW-CONS[] .. 
next-to I 0[ SP-NAMO[l / I  '-Wm 1 
construction = IW-CONS[I .. 

interior-wall area = # [  #[floor-W - T#P1[11 floor-H 1 

interior-wall area = # [  #[floor-D - TPIP1[11 floor-H 1 

interior-wall area = # [  #[floor-D - T#Pl[Il * floor-H 1 

1 I) 1 2 5  I) 
1 8 126 # #0if # I  floor-NUM EBS 'g' 1 
1 0 127 P underground-floor area = ARER-SP[] construction = UGF-CONStI .. 
1 0 128 0 ##else 
1 0 129 # ' interior-wall area = AREA-SP[I 
1 0 130 0 next-to = # [  #["SP-" I /  FLOOR-PREV[Il / I  "-CUI 
1 0 131 0 construction = IW-C'ONSII .. 
1 I) 132 (I ##endif 
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- 1  
1 
1 
1 
1 
1 
1 

# 137 # 
# 138 0 
# 139 0 
# 140 0 
I) 141 # 
0 142 # 
0 143 # 
# 144 I) 
# 145 (1 
[I 146 # 

147 * 
0 148 # 
0 149 # 
# 150 # 
# 151 # 
# 152 I) 
# 153 0 
5 154 I) 
I) 155 # 
0 156 I) 
0 151 # 
# 158 0 
# 159 I) 
I) 160 0 
# 161 # 
# 162 0 
# 163 0 
# 164 # 
P 165 [I 
0 166 0 
# 167 5 
P 168 0 
0 169 P 
# 170 # 
5 171 0 
I) 172 I) 

0 173 # 
R 174 # 
# 175 # 

# 177 0 
0 178 0 

o i 7 6  [I 

0 
# 
0 
0 
0 
# 
0 
# 
# 
0 
[I 
0 
[I 
0 
# 
# 
I) 
# 
I) 
# 

file : 

# 
0 

179 # 
180 P 
181 # 
182 0 
183 Q 
184 # 
185 # 
186 # 
187 0 
188 0 
189 0 
190 # 
191 0 
192 # 
193 [I 
194 0 
195 # 
196 # 

. w = 1) If loor-W - # [ 2 floorqerim_D 1 1 
construction = ROOF-CONS11 .. ' 

Mendif 
##end if 
00s 
##$ update the z-coordinate. 
##set1 2-SP # [  2-SPII + FLOR-HEIGHT11 1 
##set1 FLOOR-PREV floor-NOM 
00s 

(I # endde f 

00s 
##$--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#OS The follwing macro defines one perimeter space. 
#OS Its arguments are : 
00s sname : part of the name of space. ( N, S, E, W ) 
00s xx.yy.zz : x, y, z location of the space. 
011s sazim : space azimuth. 
oils sarea : space area. 
#OS swidth : space width. 
00s swinRac : window to wall ratio of exterior surfaces. 
00s space-cond : u-name of space conditions. 
OS$ This macro uses the FLOOR-NUMll, FU#)R-HEIGHT[l and WIND€R-HEIGHT[l 
#I?$ 
[I#$ It also uses : 
BO$ 
D # $  Eb-CONS macro to set the exterior-wall construction. 
# # $  IW-CONS macro to set the interior-wall construction. 
D # $  ROOF-CONS macro to set the roof construction. 
#OS UGF-CONS macro to set the underground-wal1,floor construction. 

00s 
UDdef PERIPI-SPACE[sname,xx,~,zz.sazim,sarea.swidth.swinfrac,space~condl 

that.are set by the FLOOR macro. 

GLASS-TYPE macro to set the glass-type of window. 

##$-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

space x = xx y = yy z = zz azimuth = sazim area = sarea 
volume = #I sarea FLOOR-HEIGHT11 1 
space-conditions = space-cond ., 
w = swidth construction = EW-CONS[I .. 

##set1 TMPl # I  #[swinRac * #[FLQOR-HEIGHTll swidthll / WINDOW-HEIGHT[ll 
##if 0 1  TMPl[I m 0 1 

exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[l 

window x = # [  #Iswidth - TMP1[11 / 2 I 
y 3.0 
b '=  TWP1[1 h = WINDOW-HEIGHT11 
glass-type = GLASS-TYPE[l . . 

#[lendif 

##if #I #IFLOOR-NUM[J EQS 'go] or OIFLOOR-NUM[I EQS 'sol 1 

##else 
underground-floor area = sarea construction = UGF-CONS11 .. 
interior-wall area = sarea construction = IW-CONS[l 

next-to = # I  #ImSP-' / I  FLOR-PREV[Il / /  sname 1 .. 
##end i f 

##if # [  #[FLOOR-NUM[l EQS "t"] or #[FUXR-NUM[I EBS 'sol 1 
roof x = O  y = O  

h = FLOOR-PERJM-D[J 
w = El[ swidth - FLOOR-PERU-DI] I 
construction = ROOF-CONS11 .. 

##endif 
197 # ##$ 
198 [I Menddef 
INPUT2 .T#P 

56 
57 # O D $ - - - -  now generate each floor. 



8 58 0 #OS ' . 
0 59 0 08s 0 W D H perh-D window space conditions for 
0 60 0 # # $  frac core north south east west 

Q 63 Q S----- ground floor 
Q 64 " n W R (  g, 100, 50, 10, 15 , ;2O, CORE, PERR4, PERR4, PERW, PERM I 

.1# 32 # #OS 

.1# 33 0 00s 

.1# 34 a nos 

.l# 35 0 00s 

.I# 36 0 OD$ 

.l# 37 # # o s  

.l# 38 0 ##$ 

.1# 39 # 00s 

. l #  40 [I 00s 

.1# 41  0 00s 

.I# 42 0 00s 

.10 43 0 00s 

.10 44 a 00s 

.1# 46 0 00s 

.I# 47 # 00s 
' .1# 48 0 oas 

.1# 49 [I 00s 

.l# 50 # BRS 

.10 5 1  0 00s 

.l0 52 0 O R $  

.1# 53 0 rtRS 

.1# 
.l.l# 
.l.l# 

.1# 

.l# 
.1.1# 
.l.l# 
-18 
.l# 
. l a  
.I# 
.1# 
-10 

.1# 45 0 110s , 

- - - > I  I<---  15 

54 a 0PS 
55 I) Oaifndef WINDOW-HEIGHT ' 

56 0 ##set1 WINDOW-HEIGHT 3.0 
57 # ##endif 
58 l! # O S  
59 # 0Oifndef 2-SP 
60 # #Oset1 2-SP 0 
6 1  # ##endif 
62 # 110s 
63 0 #Psetl FLOOR-HEIGHT 10 
64 # 00setl FLOOR-NUM g 
65 # 00setl FLOOR-PERIM-D 15 
66 0 110s 

.l# 67 0 ##set1 SP-NAMO #InSP-' I /  91 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

50 

V 

'. 
. .  

.l# 68 [I a#$  

.l# 69 # ##set1 AREA-SP 0[ 15  0 1  100 - 15 1 1 

.1" 70 " OISP-NAMO[] I /  "-N'] E PERIM-SPACE[ -N, 100.  50,  Z-SP1],180 

.lQ 7 1  " , AREA-SP[I, 100, .20 

.1" 7 2  * , PERM I 

. 2 *  170 " 

. 2 *  1 7 1  * space x = 100 y E 50 z = Z-SP[] azimuth = 180 area = AREA-S 

.2" 1 7 1  P[1 

.2" 172 * - - -  volume E I)[ AREA-SP[] * FLOOR-HEIGHT[l I 

. 2 *  173 " space-conditions = PERIM .. 

.2' 174 " exterior-wall x 0 y = 0 azmuth E 0 h = FLOOR-HEIGHT11 

.2' 175 * w = 100 constructlon = W-CONS11 .. 

.2# 176 # ##set1 TMP1 # [  B I . 2 0  Q O[F~R-HEICHTII * 10011 I WINW-HEIGHT[ll 

.2# 177 # # # i f  # [  TMPl[1 GT 0 1 
.l. 2" 178 " window x = # [  #[lo0 - T#P1[11 I 2  I 
.1.2" 179 " 
. 1 .2 *  180 " w TMP111 h = WINDOW-HEIGHT11 
.1 .2*  1 8 1  " glass-type = GLRSS-TYPEII .. 

y E 3.0. 

. 2 #  182 0 Mendif 

.2"  183 " 

.2# 184 # ##if # [  #[FLOOR-fJUM[l EQS "g'l or #lM.QOR-WU#ll EBS 'Sol I 
. 1 .2 *  185 " underground-floor area E AREA-SP[] COnStrUCtiOn = UGF-CONS[l .. 

' 12.12 



.2# 186 # ##else 
. l . 2 -  187 - interior-wall area = AREA-SP[I construction = IW-CONS[l 
-1 .2 -  188 - next-to = # [  #['SP-' / /  FLOOR-PREV[ll / /  -N I .. 

.2# 189 # ##endif 

.2* 190 * 

.2# 191 # ##if # [  #[FLOOR-NLM[] EQS "t"1 or #[FLOOR-NV#[I EQS 's'l I 
. l . 2 -  192 - roof x = O  y = O  
. 1 . 2 -  193 - h = FLOOR-PERIM-D[] 
- 1 . 2 -  194 - W = # [  100 - FLOOR-PERIM-D[l 1 
- 1 . 2 -  195 - construction = ROOF-CONS[l .. 

. 2#  196 # Mendif 

.2# 197 # # # $  

.l* 73  * 

. lo 74 0 #[SP-NAMO[l / /  "-S"] = PERIM-SPACE[ -S, 0, 0. Z-SP[I, 0 

.l* 75 * , BREA-SP[I, 100, .20 

. lo 76 * , PERE4 I 

.2* 170 * 

.2* 171 * space x = 0 y = 0 z = 2-SP[I azimuth I 0 area = BREA-SP[l 

.2* 172 * volume = # [  AREA-SP[I * FU#)R-HEIGHT[I I 

.2" 173 * space-conditions = PERIM .. 

.2* 174 * exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[l 

.2* 175 * w = 100 construction = EW-CONS[I .. 

. 2#  176 # ##set1 TMPl 0 1  #[ .20  * #IFLOOR-HEIGHT[l * 10011 / WINDOW-HEIGHT[ll 

. 2 #  177 # ##if # [  TMP1[1 13 0 I 
.1.2" 178 * window x = # [  #[lo0 - TMP1[11 / 2 1 
.1 .2* 179 * y = 3 . 0  
. 1 .2*  180 * w = TMP1[1 h = WINDOW-HEIGHT[I 
. l . 2 *  181 * glass-type I GLASS-TYPE[I .. 

. 2 #  184 # ##endif 

. 2#  184 # ##if # [  #[FLOOR-NUM[l EQS "g'l or #[FLOOR-NUM[I EQS 's'l 1 

.2# 186 # ##else 

. 2 #  189 # ##endif 

.2* 190 * 

. 2 #  191 # ##if # [  O[FLOOR-NUM[] EQS 't'l or #[FLOOR-NUMll EQS Ds'l I 

.2* 183 * 

. 1 .2*  185 e underground-floor area I AREA-SP[I construction = UGF-CONS[l .. 

. 1 .2 -  187 - interior-wall area = AREA-SP[1 construction = IW-CONS[l 
-1.2- 188 - next-to = # [  O["SP-" I /  FLOOR-PREV[ll I /  -S 1 .. 

.1 .2-  192 - roof x = 0 y = 0 

. 1 .2 -  193 - h I FLOOR-PERIM-D[] 
- 1 . 2 -  194 - W = # [  100 - FLOOR-PERrM-D[l 1 
-1.2- 195 - construction = ROOF-CONS[I .. 

. 2 #  196 # ##endif 

. 2 #  197 # # # $  

.1* 77 * 

.1# 78 # ##set1 AREA-SP #[15 * 9 1  5 0  - 15 1 I 

.lo 79 * #[SP-NAMO[] / /  '-E"] I PERIM-SPACE[ -E, 100. 0. Z-SP[I, -90 

.l* 80 * , BREA-SP[I. 50, .20 
-10 81 * , PERIM I 
.2* 170 * , 
.2* 171 * space x = 100 y = 0 z = Z-SP[] azimuth = -90 area = AREA-SP 
.2* 171 * [ I  
.2* 172 * V O ~ W  = # [  AREA-SPII * FLCOR-HEIGHTII I 
.2* 173 * space-conditions = PERIM .. 
.2* 174 * exterior-wall x = 0 y = 0 azunuth = 0 h = FLOOR-HEIGHT[l 
.2' 175 * w = 50 construction = EW_CONS[l .. 
. 2 #  176 # ##set1 TMPl # [  Of.20 * #IFLOOR-HEIGHT[] * 5011 / wINDOW_HEIGHT[ll 
. 2 #  177 # ##if #I TMPl[I  GT 0 I 

.1 .2* 178 * window x = O [  # [ 5 0  - THPl[Il / 2 1 

. 1 .2*  179 * y = 3 . 0  

. 1 .2*  180 * w = TMP1[1 h L WINL#IWHEIGHT[l 

. 1 .2*  181 * glass-type = GLASS-TYPE[I .. 
. 2 #  182 # Mendif 
.2* 183 * 
. 20  184 # ##if O [  #[FLOOR-NUM[I EQS "9-1 or #[FLOOR-NllM[I EQS "sol 1 



1 I 

.1.2" 185 underground-floor area = AREA-SP[] construction = UGF-CONS[] .. 
.2# 186 # ##else 

.2# 189 # ' ##endif 

.1.2- 187 - interior-\jall' area = W-SP[] construction = IW-CONS[l 

.1.2- 188 - next-to = O[ O['SP-' / I  FLOOR-PREVIII / I  -E I .. 

.1.2- 192 - roof x = o  y = o  

.l.2- 193 - 

.1.2- 194 - 
h t FLOOR-PERIM-D[l 
w = # [  50 - FLOOR-PERM-D[I I 

.1.2- 195 - construction = ROOF-CONS11 .. 
.2# 196 # ##endif 
.2# 
.I# 
.1# 

.1.1' 

.1.1* 

.1.1* 

.1.1' 

.1.1* 

.1.1* 

197 (1 04s 
82 5 
83 # 
04 * . 
85 
86 

88 Q 

89 

,87 Q ' 

##set1 AREA-IW 01 1.4142.' #I 

interipr-wall 
##if #[AREX-IW[l GT 0 1 

interior-wall 

15 * 10 1 1 

area = AREA-IW[I 
next-to = # [  SP-NAMO[] / /  "-No 
construction = IW-CONS[] -. 
area = AREA-IW[l 
next-to = o [  SP-NAMOII / /  '-So 
construction = IW-CONS[] -. 

.1# 90 # 0 Oendi f 

.1Q 91 * 

.I* 92 Q #[SP-NAMO[] / /  "-W'] = PERII-SPACE[ -W, 0.  50, Z-sP[I. 90 

.lQ 93 * , BREA-SP[I, 50, .20 
*l* 94 , PERIW 1 

space-conditions = PERIM .. 
w = 50 construction = Ew-CONS[l .. exterior-wall x = 0 y = 0 azimuth = 0 h = ~R-HEIGHT[l 

##set1 TMPl # [  OI.20 Q #[FUX)R-HEIGm[l 5011 / W I ~ ~ H E I G ~ [ l l  

##endif 

.2' 170 

.2* 171 * 

.2Q 172 

.2* 173 

.2* 174 * 

.2' 175 * 

.2# 176 0 

.20 177 0 
.1.2Q 178 
.1.2* 179 * 
.1.2* 180 * 
.1.2Q 181 * 
.2# 182 0 
.2* 183 * 
.2# 184 D . 

.1.2' 185 * 
.2# 186 0 

.1.2- 187 - 

.1.2- 188 - 
.2# 189 0 
.2* 190 ' 
'.2# 191 0 

.1.2- 192 - 

.1.2- 193 - 

.1.2- 194 - 

.1.2- 195 - 
.2# 196 0 
.2P 197 0 00s 
.1# 95 (I 

.1.1* 96 * 

.1.1* 97 

.1.1Q 98 ' 

.1.1Q 99 * 

.1.1" 100 * 

.1.1* 101 * 
.1# 102 # ##endif 

y = 3.0 
w = TMPl[] h = WINDOW-HEIGHT[] 
glass-type = GLASS-TYPE[I .. 

##if #[ '  #[FLOOR-NUM[l EQS 'go] or #[FLOOR-NUM[l EQS Ys'l 1 
underground-floor area I AREA-SP[] construction = UGF-CONS[l . . 

##end if 

##if # [  #[FLOOR-NUMI] EQS 't'l or P[FLIX)R-m[l EQS OS'] 1 
roof x.0 y = O  - 

h = FLOOR-PERIM-D[I 
w = O[ 50 - FLOOR-PERM-DII I 
construction = ROOF-CONSII .. 

##endif 

#Pif  P[AREA-IW[l GT 0 1 
interior-wall 

interior-wall 

area = AREA-IW[l 
next-to = U [  SP-NA#O[]! I /  '-NO I 
construction = IW_CONS[l - a  

area = AREA-IWiI 
next-to = O[ sP-NA#OI] / /  '-Sa 1 
construction = IW-CONS11 .. 
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.1# 106 I! 

.l# 107 # 
.1.1Q 108 
.1.1Q 109 Q 
-1.1" 110 Q 
-1.10 111 Q 
.1.1* 112 * 
.1.1* 113 I) 

.l.lQ 114 

.l.l* 115 * 

.1.lV 116 * 

.l.lQ 117 * 

.1.1* 118 * 

.1.1* 119 * 

.1.1* 120 * 

.1.1* 121 * 

.1.1* 122 Q 

.l.l* 123 * 

.1.lV 124 

.l.l# 125 # 

.2.1* 126 * 

.1.1# 127 0 

.2.1- 128 - 

.2.1- 129 - 

.2.1- 130 - 

.1.1# 131 0 

.l.l* 132 * 

.1.1# 133 0 

.2.1- 134 - 
-2.1- 135 - 
.2.1- 136 - 
.2.1- 137 - 
.l.l# 138 0 
.1# 139 I) 
- 1 8  140 (I 
.1# 141 # 
.1# 142 # 
.l# 143 # 
.1# 144 # 

##set1 AREA-SP # [  #I100 - 'I%lPl[ l l  #I50 - TMP1111 I 
##if # [  AREA-SP[I GT 0 1 

#[SP-NAMO[l / I  "-C"l I space x = 15 Y = 15 

interior-wall 

interior -tal 1 

interior-wall 

interior-wall 

z = Z-Sf[I azimuth = 0 area = AREA-SP[l 

space-conditions=CORE .. volume #[,AREA-SP[I ' FWOR-HEIGHTrI I 

area = # [  # I100 - TMP1[11 * 10 I 
next-to = # [  SP-RIWOII / I  "-So 1 
construction I IW-CONS[] .. 
area = I?[ #[lo0 - TWP1[11 * 10 I 
next-to = # [  SP-RIWO[l / I  "-I" I 
construction = IW-CONS[]' . . 
area =. # [  #[SO - T#P1[]1 * 10 1 
next-to = # [  SP-HAP1011 / I  '-E" 1 
construction = IW-CONS[] .. 
area = # I  #[SO - T#P1[11 10 I 
next-to = # [  SP-NIWO[l / I  "-W* 1 
construction = IW-CONS[] .. 

##if I)[ g EQS "go I 

##else 
underground-floor area = AREA-SP[I construction = UGF-CONS[] .. 
interior-wall area = AREA-SP[I 

next-to = #I OI'SP-' I /  FLOOR-PREV[ll / I  "-CUI 
construction = IW-CONS[] .. 

Mendif 

##if # [  g EQS "t" I 
roof X . 1 5  y.15 

h #[50 - # [  2 * 15 1 1 
w = 111100 - # [  2 * 15 1 1 
construction = ROOF-CONS[l .. 

##endif 
##end i f 
oao 
O i l $  update the z-coordinate. 
##set1 2-SP # I  Z-SPLI t FU)OR-HEIGHT[] I 
ODsetl FLOOR-PREV g 
08s 

* 65 $-- - - -  1st floor 
* 66 * FLOOR[ 1, 100. 50, 10, 15 , .30, CORE, PERM, PERIM. PERM. PERM I 

.1# 32 [I 118s 

.l# 33 # # # $  - - ->I  I<--- 15 

.l# 34 0 oils 

.1# 35 # 00s 

.1# 36 # # # S  

.1# 37 # ,  #as 

.I# 38 P I)#$ 

.l# 39 0 #as  

.1# 40 (I #US 

.1# 41 0 00s 

.1# 42 a 00s 

.1# 43 0 #os 

.1# 44 0 80s 

.1# 45 I #US 

.l# 46 0 # O S  

.1# 47 0 0 0 s  

.1# 48 [I OPS 

.1# 49 0 # U S  

.I# 50 0 #OS 

.1# 51 # # U S  

.l# 52 8 # # S  

.l# 53 0 00s 

.1# 54 0 oas 
.i.i# 55 0 Mifndef WINDOW-HEIGHT 

A 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

50  

V 



.1.1- 56 - ##set1 WINDOW-HEIGHT 3.0 
.1# 57 0 Mendif 
.10 58 0 00s 

w .1.1- 60 - 
.1# 61 0 
.1# 62 # 
.I# 63 # 
.1# 64 # 
.1# 65 P 
.I# 66 # 
.I# 67 # 
.1# 68 # 
.1# 69 # 
.1' 70 
.lQ 71 
.lQ 72 
.2Q 170 

.2" 171 

.2Q 172 

.2" 173 

.2Q 174 

.2' 175 

.2# 176 0 

.2# 177 0 

-2' 171 Q 

.1.2' 178 

.1.2* 179 

.1.2' 180 Q 

.1.2' 181 Q 

.2#  182 # 

.2' 183 

.2# 184 0 

.2# 186 # 
.1.2- 185 - 
.1.2Q 187 
.1.2Q 188 
.2P 189 # 

.2# 191 8 
.l.2- 192 - 
.1.2- 193 - 
.1.2- 194 - 
-1.2- 195 - 

I , .2' 190 ' 

.2# 196 # 

.2# 197 # 

.1Q 73 

.1' 74 ' 

.1' 75 Q 

.1" 76 

.2Q 170 * 

.2Q 171 * 

.2" 172 * 

.2Q 173 * 

.2* 174 * 

.2' 175 * 

.2#  176 fl 

.2# 177 [I 
.1.2" 178 * 
.1.2" 179 * 
.1.2* 180 * 
.1.2Q 181 

.2# 182 a 

.2' 183 

.2P 184 0 

- - -  
##ifndef 2-SP 

Wendif 

##set1 FLDX-HEIGHT 10 
##set1 ?'LOOR-NUM 1 
##set1 FTOOR-PERI#-D 15 

##set1 SP-NAMO #["SP-' / I  11 

##set1 AREA-SP # [  4 5  # [  100 - 15 I I 

Pllsetl 2-SP 0 

#OS 

00s 

00s 

P[SP-NAMO[] / I  "-N'J %= 
PERIM-SPACE[ -N, 100. 50. Z-SP[l.180 

, AREA-SP[I, 100, .30 
, PERIM 1 

space x = 100 y = 5 0  z = Z-SP[I azimuth = 180 area = ARM-S 
P[1 

V O ~ W  = O[ ARM-SP[] FTOOR-HEIGHT11 1 
space-conditions = PERIM .. 
w = 100 construction = W-CONS[I .. exterior:wall x I 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[l 

10011 I WIN~-HEIGHT!ll ##set1 TplPl # [  #[.30 Q #[FLOOR-HEIGHT[l 
##if # [  TMPl[I CT 0 1 

window x = # [  #[lo0 - TMPlIlI I 2 1 
y = 3 . 0  
w = TMPl [I ' h = WINDOW-HEIGHT [ I 
glass-type = GLASS-TYPE[] .. 

# Oendi f 

##if # [  #[FLOOR-NUM[l EQS 'g"] or #[FLIX)R-NUM[I EBS OS'] 1 

#Pelse 
underground-floor area = AREA-SP[] construction = UGF-CONS[l .. 
interior-wall area = AREA-SP[l construction = IW-CONS[l 

next-to t # [  #[mSP-o I /  FLOOR-PREV[ll / I  -N I 
##endif 

##if # [  #[FLOOR-NUM[l EQS "to] or #[FLCOR-NUH[I WS OSo] 1 
roof x = O  y = O  

h = FLOOR-PERIM-D[I 
w = # [  ,100 - FLOOR-PERIM-D[I 1 
construct ion = ROOF-CONS [ 1 . . 

##endif 
00s 

#[SP-NAMO[] / I  '-S"] = PERIM-SPACE[ -S, 0 ,  0, Z-SP[J, 0 , 

, AREA-SP[I, 100. .30 
. . , PERM 1 

space x = 0 y = 0 z = Z-SP[I azimuth t 0 area = AREA-SPII 
volume = # [  'ARW-SP[I FLOOR-HEIGHT[l I 
space-conditions = PERIM .. 
w I 100 construction = &I-CONS[l .. exterior-wall x = 0 y = 0 azimuth = 0 h = F'ICOR-HEIGHTII 

OOsetl TMPl # [  # [ . 3 0  * #[FLOOR-HEIGHT[] 
##if # [  TMPl[I GT 0 1 

10011 /.WINDCfiJ_HEIGHT[l] 

window x = # [  #[lo0 - TvP1[11 I 2  1 
y = 3.0 
w = TMP1[1 h I WINDOW-HEIGHT[] 
glass-type = GLRSS-TYPE[l . . 

Mendif 

##if # [  #[FLOOR-NVM[] EQS 'go] or #[FLQOR-NU#[l EBS OSo] I 

J 
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-1.2- 185 - underground-floor area = AREA-SP[I construction = UGF-CONS[l .. 
.i.2* 187 Q interior-wall area = AREA-SP[I construction = IW-CONS[I 
.l.2" 188 " next-to = # [  #['SP-' / /  FLOOR-PREV[ll / /  -S 1 .. 
.2# 186 # ##else 

.2# 189 # ##endif 

.2" 190 " 

.2# 191 # ##if # [  #[FLOOR-NUM[l EQS 't'] or #[FLOOR-NUM[J EQS ' S o ]  1 
.1.2- 192 - roof x = O  y = O  

-1.2- 195 - construction = ROOF_CONS[l .. 
.l.2- 193 - h = FLOOR-PERIM-D[] 
.1.2- 194 - W = # [  100 - FLOOR-PERIM-D[I 1 
.20 196 # DDendif 
.2# 197 # ##$ 
.l* 77 * 
.1# 78 # DDsetl AREA-SP DL15 * # I  50 - 15 ! I 
.1* 79 * #[SP-NAMOtI / /  "-E'] = PERIM-SPACE[ -E, 100. 0, Z-SP[I, -90 
.l" 80 * , AREA-SP[I. 50, .30 
.l* 81 * , PERIM I 
.2* 170 " 
.2* 171 * space x = 100 y = 0 z = 2-SP[I azimuth = -90 area = AREA-SP 
.2* 171 * [ I  
.2* 172 * 
.2* 173 * 
.2* 174 * 
.2* 175 * 
.2# 176 # 
.20 177 8 

.1.2" 178 " 

.1.2" 179 * 

.1.2* 180 * 
-1.2" 181 * 

.2# 182 # 

.2' 183 * 

.2# 184 # 
.1.2- 185 - 

.2# 186 # 
.1.2* 187 * 
.1.2' 188 " 
.2# 189 # 
.2" 190 * 
.2# 191 # 

.1.2- 192 - 

.1.2- 193 - 

.1.2- 194 - 

.1.2- 195 - 

volume = # [  AREA-SP[1 * FLOOR-HEIGHT11 I 
space-conditions = PERM .. 
w = 50  construction = EW-CONS[l .. exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[] 

##set1 TMPl # [  ar.30 * #[FLOOR-HEIGHTIl * 5011 / WINDOW_HEIGHT[ll 
##if O[ TMPl[l GT 0 I 

window X = # [  # [ 5 0  - TMPl[ll / 2 1 
y = 3.0 
w = TIP1[1 h = WINDOW-HEIGHT[] 
glass-type = GLASS-TYPE[] .. 

##endif 

##if # [  #[FLOOR-NUMIl EQS "9'1 or #[FII#)R-NUM[I EQS Os'] I 
QPelse 

underground-f loor area = AREA-SP[ 1 construction = UGF-CONS [ I  . . 
interior-wall area = AREA-SP[I construction = IW-CONS[l 

next-to = # [  I['SP-' / /  FLOOR-PREVIII / /  -E I . 
P Bendi f 

##if P [  #[FLOOR-NUMIl EQS "t"1 or O[FLOOR-NUM[l EQS *sol I 
roof x = 0 y = 0 

h = FLOOR-PERIM-D[] 
W = # [ 50 - FLOOR-PERIM-D[l 1 
construction = ROOF CONS[] .. - 

.2# 196 # ##endif 

.2# 197 # # a $  

.I# 82 # ##set1 AREA-IW # [  1.4142 * # [  

.1# 83 a 
.1.1" 84 Q 
.1.1' 85 * 
.l.lo 86 " 
.1.1* 87 " 
.l.l* 88 " 
.l.l" 89 " 
.1# 90 # 
.1" 91 * 
.lo 92 " 
.1' 93 " 
-1" 94 " 
.2' 170 * 
.2" 171 " 
.2' 172 * 
.2* 173 * 
.2" 174 * 

interior-wall 

interior-wall 

# Oendi f 

#[SP-NAMOIl / I  '-W'l 

space 

exterior-wall 

1 5  " 10 1 ] 

area = AREA-IW[l 
next-to = # I  SP-NAMO[l / /  "-I?' I 
construction = IW-CONS[I .. 
area = AREA-IW[I 
next-to = # [  SP-NAMO[l / /  "-So I 
construction = IW-CONS[l .. 

= PERIM-SPACE[ -W, 0. 50, Z-SP[I, 90 
, AREA-SP[I, 50, .30 
, PERIM 1 

x = 0 y = 50 z = Z-SPI] azimuth = 90 area = AREA-SP[] 
volume = # [  AREA-SP[I FLOOR-HEIGHT[] I 
space-conditions = PERIM .. 
x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[] 



(i 

0 

.2' 175 ' 

.2# 176 # 

.2# 177 0 
.1.2' 178 
.1.2" 179 ' 
.1.2' 180 ' 
.1.2' 181 
.2# 182 # 
.2' 183 ' 
.2# 184 # 

.2! 186 # 
.1.2- 185 - 
-1.2" 187 
.1.2" 188 

.2# 189 # 

.2Q 190 ' 

.2# 191 # 
.1.2- 192 - 
.1.2- 193 - 
.1.2- 194 - 
.l.2- 195 - 
.2# 196 # 

w = 50 construction = !&'-CONS[] .. 
##set1 TMPl # [  #[.30 #[FLOOR-HEIGHT[] * 5011 / WINWW-HEIGHT[ll 
##if a t  TMPl[I Gr 0 1 

window x = # [  #[SO, - TMPl[lI / 2 1 
y = 3.0 
W = TMP1[1 h = WINDOW-HEIGHT11 
glass-type = GLASS-TYPE[l . . 

##end if 

##if # [  #[FLOOR-NUMIl EQS "g'l or #[FICOR-NUM[I EQS 'S-I 1 
underground-floor area = AREA-SP[l construction = UGF-CONS[l .. 
interior-wall area = AREA-SP[] construction = IW-CONS[l 

##else 

next-to = # [  #['SP-' / I  ?WOR-PREV[ll I /  -W I .. 
# #endi f 

##if # [  #[?WOR-NUM[l EQS " t " 1  or #[FLOOR-NUM[I EQS I 
roof x = O  y = O  

h E FLOOR-PERI#-D[I 
w = # [  50 - ?WOR-PERM-D[l 1 
construction = RL#)F_CONS[l .. 

##endif , .  .2# 197 # ##$  
, ##if #[AREA-IW[I GT 0 1 

interior-wall area = AREA-IW[I 
.1# 95 # 

.1.1" 96 ' 

.l.lQ 97 ' 

.1.1" 98 * 

.1.1' 99 

.1.1' 100.' 

.1.1' 101 Q 
.1# 102 # 
.lQ 103 
.1" 104 
.l# 105 # 
.IO 106 # 
.l# 107 # 

.1.1' 108 ' 

.1.1' 109 ' 

.l.l' 110 Q 

.1.1" 111 ' 

.1.1" 112 

.1.1' 113 ' 

.1.1' 114 ' 

.1.1' 115 ' 

.1.1' 116 

.1.1" 117 (I 

.1.1' 118 

.l.l' 119 Q 

.1.1" 120 Q 

.1.1' 121 Q 

.l. 1' 122 ' 

.1.1" 123 

.l.lQ 124 Oi 

-1.10 125 # 
.2.1- 326 - 
.1.1R 127 # 
.2.lQ 128 
.2.1' 129 
.2.1' 130 * 
.l.l# 131 # 
.1.1" 132 
.3.1# 133 # 
.2:1- 134 - 
.2.1- 135 - 
.2.1- 136 - 

next-to = # [  SP-NAMO[l / I  "-N' 1 I 

construction = IW-CONS[l .. 
next-to = O [  SP-NAMO[l I /  '-So 1 
construction = IW-CONS[] .. 

interior-wall area = AREA-IWII 

# #endi f 
\ 

$ - - - - - - - - Core space - - - - - - - -$ 
##set1 TMPl O [  2 15 1 
##set1 AREA-SP # I  # I100  - TMPl[Il ' 0150 - TMPI[I] 1 

#[SP-NAMO[l / /  '-C'l = space x = 15 y = 15 
##If # [  AREA-SP[I GT 0 1 

z I 2-SP[I azimuth = 0 area = AREA-SPII 
volume = # [  AREA-SPII FLOOR-HEIGHT[] I 
space-condi t ions=CORE . . 

interior-wall area = # [  #[lo0 - TMP1[11 * 10 I 
next-to = # [  SP-NAMO[l / /  m-S* 1 
construction = IW-CONS[I .. 

inJerior-wall area = #[,#[100 - TMPlIll 10 I 
next-to = I[ SP-NAMO[I I /  "-N' 1 
construction = IW-CONS[I .. 

interior-wall area = # I  0150 - TMPl[11 ' 10 1 
next-to = # [  SP-NAMOII I /  O-E' 1 
construction = IW-CONSLI .. 
next-to = # [  SP-NAMO[l / I  --W* 1 
construction = IW_CONS[l .. 

interior-wall area = # [  # [ S O  - TMP1[11 10 1 

# # i f  #I 1 EQS "g" 1 

##else 
underground-floor area = AREA-SP[] constructlon = UGF-CONSII .. 
._. 

interior -wall area = AREA-SP[l 
next-to = # I  #[-SP-. / /  FLOOR-PREV[ll I /  m-Cml 
construction = IW-CONS[I .. 

##endif 

##if # [  1 EQS "to 1 
roof X - 1 5  y = 1 5  

h = #[50 - # l  2 15 1 1 
w t #[lo0 - O [  2 ' 15 1 1 
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.2.1- 137 - construction = ROOF-CONS[] .. 

.1.1# 138 # ##endif 
.l# 139 # ##endif 
.1# 140 # ##$  
.I# 141 # OD$ update the z-coordinate. 
.1# 142 # ##set1 2-SP 0 1  2-SPII + FMOR-HEIGHT[l I 
.1# 143 0 #bet1 FLOOR-PREV 1 
.l# 144 # ##$ 

67 $----- top floor 
' 68 FLOOR[ t. 100. 50. 10. 15 , .30, CORE, PERIM, PERIM, PERIM, PERM I 

.l# 32 # # # $  

.1# 33 # #OS - - ->I  I<--- 15 

.1# 34 # #os 

.1# 35 # a#$  

.l# 36 # # # $  ---------- 1- - - - - - - - - - 

.l# 37 0 # # S  I \  / I  

.I# 38 # ##$  I \  -N / I  I 

.1# 39 # ##$  I \  I I  I 

.l# 40 # # # $  I I I 

.1# 41 # # # $  W I I W I 

.1# 42 # ##$ W I I W I 

.1# 44 I) ##S W I I W I 

.1# 45 # #a$ W I I W I 

.1# 46 # ##$  I I I 

.1# 47 # # # $  I /  \ I  I 

.1# 48 # ##S I f  -S \ I  I 

.1# 49 a # O S  I! \ I  v 

.I# 50 # ##S 

.l# 5 1  # # # $  

.1# 52 # a#$ 

.15 53 0 # # S  < - - - - - - - - 100 ------- > 

.1# 54 # ##$  

* 

- - -_---_____-______ 

-10 43 # #OS w -w I -C I -E w 50 

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  

---------- -- - - - - - - - - - 

.1.1# 55 Q Wifndef WINDOW-HEIGHT 
-1.1- 56 - # # s e t 1  WINDOW-HEIGHT 3.0 

.l# 57 0 ##endif 

. 1 P  58 fl #!IS 
.l.lQ 59 # #Oifndef 2-SP 
.1.1- 60 - ##set1 2-SP 0 
.l# 61 Q Wendif 
.1# 62 # 00s 
.1# 63 Q ##set1 FLOOR-HEIGHT 10 
.1# 64 # ##set1 FLOOR-NUM t 
.l# 65 # Coset1 FLOOR-PERIM-D 15 
.1# 66 # # # $  
.1# 67 # ##set1 SP-NAMO #[*SP-" / /  tl 
.l# 68 # a#$  
.1# 69 # ##set1 AREA-SP # [  15 *, # [  100 - 15 1 1 
.1' 70 #[SP-NAMO[] / /  "-N"] PERIM-SPACE[ -N, 100. 50, Z-SP[l.l80 
.1' 71 , AREA-SP[], 100. .30 
.lo 72 I) , PERIM I 
.2O 170 ' 
.2' 171 space x = 100 y = 50 z = 2-SPII azimuth = 180 area = AREA-S 
.2' 171 PI1 
.2' 172 ' volume = # [  AREA-SP[I ' FLOOR-HEIGHT[] ] 
.2' 173 space-conditions = PERIM .. 
.2" 174 ' exterior-wall x = 0 y = 0 azmuth I 0 h = FLOOR-HEIGHT[l 
.2' 175 ' w = 100 construction = EW_CONSII .. 
.2# 176 # ##set1 TMPl # [  PI.30 #[FLOOR-HEIGHTIl 10011-I WINbW-HEIGHTI]] 
.2# 177 # ##if !I[ TMPl[l GT 0 1 

.1.2' 178 window x = # [  #[loo - TMPi[11 I 2  1 

.1.2O 179 * y = 3.0 

.1.2Q 180 ' bl = TMP1[1 h = WINDOW-HEIGHT[] 

.1.2Q 181 Q glass-type = GLASS-TYPE[] . . 
.2# 182 # ##endif 



.2Q 183 I) 

.2# 184 # #sif # f  R[ffiOOR-NUM[l EQS 'go]  or #[FLOOR-NUHI1 EQS 'S-I I 

.2# 186 # ##else 
.1.2- 185 - underground-floor area = AREA-SP[I construction = uCF-CONS[l .. 
.1.2* 187 * interior-wall area = AREA-SP[] construction = XLCONS11 
.1.2Q 188 Q next-to = # [  #['SP-O / /  FLoR-PRM[Il / I  -N 1 .. 

.2# 189 0 ##endif 

.Zp 190 

.2# 191 # ##if # [  #[FLXX)R-NUM[l EQS "ta l  or #[FLX#)R-NUM[I EQS 'Sol I 
.1.2' 192 roof x = O  y = O  
.1.2* 193 h = FLOOR-PERIM-DII 
.1.2' 194 w = # [  100 - FLOOR-PERIM-DI] I , 

.l.2Q 195 construction = ROOF-CONS[l .. 
.2# 196 # ##endif 
- 2 1  197 # # # S  
.l* 73 
.1" 74 Q 
.1Q 75 Q 
.lQ 76 * 
.2' 170 
.2Q 171 it 

.2Q 172 

.2Q 173 * 

.2* 174 

.2" 175 

.2# 177 # 
.1.2' 178 * 
-1.2' 179 
.1.2' 180 Q 
.1.2Q 181 * 
.2# 182 # 
.2O 183 
.2# 184 0 

.2# f86 # 
.1.2" 187 
.l.2Q 188 * 
.2# 189 # 
.2" 190 
.2# 191 8 

.1.2' 192 

.1.2' 193 

.1.2" 194 ? 

.1.2Q 195 I) 

.2# 196 # 

.2# 197 # 

.1' 77 Q 

.l# 78 8 

.1' 79 Q 

.1" 80 Q 

.1Q 81 Q 
;2Q 170 * 
.2Q 171 * 
.2' 171 
.2Q 172 
.2Q 173,' 
.2' 174 
.2Q 175 
.2# 176 # 
..28 177 # 

, .2# 176 # 

.1.2- 185 - 

.1.2Q 178 

#ISP-NAMO[] / /  '-S"] = PERIW-SPACE[ -S, 0, 0 ,  Z-SP[I, 0 
, APJA-SP[I, 100, -30 

I , PERIM 1 

space x = 0 y = 0 z = Z-SP[] azimuth = 0 area = AREA-SP[l 
volume = # [  AREA-SP[] FLQOR-HEIGHT[l 1 \ 

space-conditions = PERIM .. 
w = 100 construction = EW-CONS[l .. 

1 

exterior-wall x E 0 y I 0 azimuth = 0 h = FLODR-HEIGHT[I 

##set1 TMPl # [  #[.30 Q #[FLOOR-HEIGHT[l 10011 / WINDOW_HEIGHT[Il 
#air # I  TMPlII Gp 0 1 

window x = # [  #[lo0 - TMP1[11 / 2 1 
y = 3.0 I 

bl = TMP1[1 h = WINDOW-HEIGHT[l 
glass-type = GLASS-TYPE[I .. 

Wendif 

# # i f  # [  #[FLOOR-NUM[l EQS "go] or #[FLOOR-NUM[I EQS 'Sal I 

##else 
underground-floor area = AREA-SP[I construction = OcF-CONS[l .. 
interior-wall area I AREA-SP[I construction = IW_CONS[l 

next-to = # [  #['SP-' I /  FLXX)R-PR&V[lI I /  -S 1 .. 
##end if 

##if # [  #[FM)OR-NUM[l EQS "t"] or #[FLOOR-NUM[I EQS 'S'I I 
roof x = 0 y = 0 

h FLOOR-PERIM-D[l 
W = P [  100 - FLOOR-PERIM-D[I 1 
construction = ROOF-CONS(1 .. 

##endif 
00s 

##set1 AREA-SP #[15 #I 50 - 15 1 1 
#[SP-NAMO[] / /  "-E"] I PERIM-SPACE[ -E, 100, 0, Z-SPll, -90 

, AREA-SP[I, 50. -30 
, PERIM I 

space x = 100 y = 0 z = z-sP[] azimuth = -90 area = AREA-SP 
11 

volume = #I AREA-SP[] FLOOR-HEIGHT[l I 
space-conditions = PERIM .. 
w = 50 construction = EW-CONS[l .. exterlor-wall x = 0 y = 0 azimuth = 0 h = FII#)R-HEIGHT[l 

##set1 TMPl # [  P1.30 #[FLOOR-HEIGHT[] 5011 / WINDOW_HEIGHTIll 
##if # [  TMPl[I CT 0 1 

window x = # [  # [ 5 0  - TMPl[Il / 2 1 
.!.2" 179 
.1.2" 180 Q 
.1.2Q 181 Q 

y = 3.0 
w = TMP1[1 h = WINDOW-HEIGHT[] 
glass-type = GLASS-TYPE[I .. 



.2# 182 # 

.2* 183 * 

.2# 184 # 
. l . 2 -  185 - 

.2# 186 # 
.1.2* 187 * 
.1.2* 188 * 

-211 189 # 
.2* 190 Q 
.2# 191 # 

.1.2* 192 * 
-1.2" 193 * 
.1.2* 194 e 

.1.2Q 195 5l 

-20 196 0 
.2# 197 # 
.1# 82 I] 
. I #  83 # 

.1.1* 84 * 
..l.l* 85 * 
.1.1* 86 * 
.l.l* 87 * 
-1.10 88 * 
.1.1* 89 * 
.1# 90 0 
.1* 91 Q 
. l *  92 * 
.l* 93 * 
.l* 94 * 
.2* 170 * 
.2* 171 * 
.2* 172 * 
.2* 173 * 
.2* 174 * 
.2* 175 Q 
.2# 176 # 
.20 177 # 

.1.2* 178 * 
-1.29 179 * 
.1.2Q 180 * 
. l . 2Q 181 

' .2# 182 # 
.2* 183 * 
.2# 184 # 

.211 186 # 
.1.2* 187 * 
.1.2* 188 * 

.2# 189 # 

.2* 190 * 

.2# 191  # 
.1.2* 192 * 
.1.2* 193 * 
.1.2* 194 * 
.1.2* 195 * 

.2U 196 I] 

. l .2-  185 - 

##end if 

O#if # [  #[FLOOR-NUM[l EPS "g'l or #[FLOOR-NVM[l EQS 'sol 1 

##else 
underground-floor area = AREA-SP[I construction = UGF-CONS[I .. 
interior-wall area = AREA-SP[l construction = IW-CONS[) 

next-to = # [  #['SP-" / /  FLOOR-PREV[ll / /  -E I .. 
Mendif 

##if # [  #[FLw)R-NlM[l EPS "t'l or #IFLOOR-MIPl[l EQS 's'l 1 
roof x = O  y = O  

h = FLOOR-PERIW-D[] 
w = # [  50 - FLOOR-PERIM-D[l 1 
construction = ROOF-CONS[l .. 

# #end i f 
#OS 

##set1 AREA-IW # [  1.4142 * I)[ 1 5  * 10 I I 
##if #[AREA-IW[I GT 0 ] 

interior-wall 

interior-wall 

DDendif 

D[SP-NAMO[l / / .  "-W-I = PERIM-SPACE[ 

area = AREA-IWL] 
next-to = # [  SP-W~IOII I /  "-N" I 
construction = IW-CONS[] .. 
area = AREA-IW[] 
next-to = # [  SP-WpIO[.l / /  "-So I 
construction = IW-CONS[] .. 

-w, 0, 50. Z-SP[I, 90 
AREA-SP[l, 50. .30 
PERIM I 

space x = 0 y = 50 z = Z-SP[I azimuth = 90 area = AREA-SPII 
volume = I][ AREA-SPII * FLOOR-HEIGHT(1 1 
space-conditions = PERIM .. 
w = 50  construction = EW-CONS[I .. exterior-wall x = 0 y = 0 azimuth = 0 h = FLOOR-HEIGHT[I 

#Oset1 TMPl # I  a I . 30  * #IFLOOR-HEIGHT[l * 5011 / WINDOW-HEIGHT[]] 
##if 01 TMPl[I GT 0 I 

window X = # [  Or50 - TMPlIIl / 2 I 
y = 3.0 
w = TMP1[1 
glass-type = GLASS-TYPE[] .. h = WINDOW-HEIGHT[l 

DtJendif 

##if # [  #[FLODR-NUMIl EQS "g"1 or O[FLOOR-NUM[l EQS 'sol I 

##else 
underground-floor area = AREA-SP[I construction = UGF-CONS11 .. 
interior-wall area = AREA-SP[I construction = IW-CONS[] 

next-to = # I  U[QSP-m / /  FLOOR-PREV[ll / /  -W 1 .. 
# #endi f 

# # i f  # [  #[FLOOR-NUM[l EQS "tal or O[FLOOR-NUM[l EPS 'sol I 
roof x = 0 y = 0 

h = FLOOR-PERIM-D[] 
w = # [  50 - FLOOR-PERIM-D[l 1 
construction = ROOF-CONS[l .. 

##endif 
.2# 197 # # # S  
. l U  95 # #Dif #[AREA-IW[l GT 0 1 

.1.1* 96 * interior -wall 

.1.1* 97 * 

. l . l *  98 * 

.1.1* 99 * interior-wall 

.1.1* 100 * 

.1.1* 101 * 
.1# 102 # ##endif 

area = AREA-IW[] 
next-to = # I  SP-NAMO[I / I  "-N" 1 
construction = IW-CONS[l .. 
area = AREA-IW[] 
next-to = I][ SP-NAMO[l / /  '-S* 1 
construction = IW-CONS[l .., 

c; 

12 0 21 



##if 0 1  ARW-SPII GT o I 
#[SP-NAMO[] / /  "-C'] = space 'x = 15 y = 15 

z Z-SP[] azimuth I o area = AREA-SPII 
volume D # [  AREA-SP[] FLOOR-HEIGHT11 1 

.lQ 103 

.lQ 104 

.1# 105 0 

. l#  106 0 

.1# 107 0 
.1.1* 108 
.1.1' 109 
.1.1' 110 
.1.1' 111 I) 

.1.1* 112 

.1.1' 113 

.l.lQ 114 

.1.1" 115 

.1.1* 116 

.1.1' 117 

. l . l* 118 I) 

.1.1Q 119 * 

.1.1' 120 
-1.1" 121 
.1.1* 122 
.l.lQ 123 
.l.lQ 124 
.1.1# 125 # 

.1.10 127 0 

.2.1Q 128 

.2.1Q 129 

.2.1' 130 

.1.1# 131 0 

.1.1* 132 I) 

.1.1# 133 # 

.2.1' 134 

.2.1- 126 - 

##if # I  t EQS 'to I 
roof x = 1 5  y = 1 5  

.2.1' 135 

.2.1* 136 I) 

h = # [ 5 0  - # [  2 15 1 1 
w = #[lo0 - # [  2 * 15 1 1 
construction = ROOF-CONS[l .. .2.1' 137 

.1.1# 138 # Mendif 
.1# 139 0 ##endif 
.l# 140 # O R $  
.la' 141 # 
.1# 142 # ##set1 ' 2-SP # [  2-SPII t E'LOOR-HEIGHT[I 1 , 
.1# 143 # ##set1 FLOOR-PREV t 
.1# 144 # DIlS 

DO$ update the z-coordinate. 

Q 69 
Q 70 end .. 
Q 71 compute LOADS 

72 stop .. 

space-conditions=COW .. 
interior-wall area = # [  #[lo0 - TMP1[11 10 1 

next-to = O[ SP-NAMO[I I /  '-So I 
construction = IW-CONS11 .. 

interior-wall area = # [  #[lo0 - T#P1[11 10 I 
next-to = # [  SP-NAMO[I / /  "-8" 1 
construction = IW-CONStI .. 
next-to I # [  SP-NAMOLI / /  "-E' I 
construction = IW_CONS[l .. 
next-to = # [  SP-NAMO[I I /  "-We (1 
construction = IW-CONS[I .. 

interior-wall area = # [  P I 5 0  - TMP1[11 10 1 

interior-wall area = # [  # [ 5 0  - TMP1111 10 I 

##else 
'interior-wall area = AREA-SP.[I 

r next-to I # [  #["SP-" / I  FLOOR-PREV[Il / /  "-cO1 
construction = IW-CONS (1 . . 

##endif 

I 

I 
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. .  

INPUT FOR PARAMETRIZED BUILDING AFTER MACRO PROCESSING ______----____-- .................................. ----------------t===-_-____-------------------------------- 

< 5 >  
< 6 > input LOADS .. 
< 8 >  
< 9 > run-period JAN 1 1981 THRU D E  31 1981 .. 
< 10 > loads-report verification=(LV-B,LV-D,LV-F) .. 
< 11 > 
< 12 > 

< 21 > lat = 41.88 lon = 87.63 alt = 600 t-z = 6 
< 33 > 
< 35 > hol = YES daylight-savings = YES 
< 13 > 

11 > building-location 

14 > WA-3-2 = layers material = (WDOl,PW03,IN02,GPO1) .. 
15 > RB-1-1 = layers material = (RGOl.BROl,IN22,WDOl) i-f-r = .76 .. 
16 > WALL-typl = construction layers = WA-1-2 .. 

< 17 > ROOF-typl = construction layers = RE-1-1 .. 
< 18 > IWF-typl = construction u = 0.5 .. 
< 19 > kTQOR-typl= construction u 0.05 .. 
< 20 > GT-typl = glass-type P=l S-Cs.60 .. 
< 21 > 
< 22 > $-----SPACE CONDITIONS-----$ 
< 23 > 
< 24 > OCC-SCH- schedule THRU DEC 31 (WD) (1,7) ( 0 )  (8.17) (1) (18.24) ( 0 )  

< 26 > CORE-LITE-SCH= schedule THRU DEC 31 (WD) (1.6) (0) (7,181 (1) (19.24) ( 0 )  
<'  27 > ( W M )  (1.24) ( 0 )  .. 
< 28 > INF-SCH= schedule THRU DEC 31 (WD) (1.7) (0) (8,171 (1) (18,24) ( 0 )  
< 29 > ( W M )  (1,24) ( 0 )  .. 
< 31 > IWM) (1,241 ( 0 )  .. 
< 32 > 
< 33 > CORE= space-conditions t = (75) 
< 34 > people-schedule = OCC-SCH people-heat-gain = 450 
< 35 > aroa/person = 100 
< 36 > lighting-schedule = CORE-LITE-SCH 
< 37 > lighting-w/sqft = 2 
< 38 > light-to-space = .75 light-to-return = .25 
< 39 > inf-mthod = AIR-CHANGE inf-schedule = INF-SCH 
< 40 > air-changes/hr = 0.8 

< 42 > PERM: space-conditions like CORE 
< 43 > area/person = 90 
< 44 > light ing-schedule = PERIM-LITE-SCH 
< 45 > air-changes/hr = 0.6 .. 
< 46 > 
< 47 > $------ set some macros for glass type and constructions. 

< 25 > (WM) (1t24) ( 0 )  * 

< 30 > PERIM-LITE-SCH= schedule THRU DEC 31 (WD) (1.6) ( 0 )  (7.18) (.E) (19.24) ( 0 )  

< 41 > 2-type = CONDITIONED .. , 

< 48 > 
< 54 > 
< 147 > 
< 56 > 
< 62,s 
< 63 > $----- ground floor 

< 170 > , 

< 171 > space . 
< 172 > 
< 173 > 
< 174 > exterior-wall 

175 > 
< 170 > window 
< 179 > 
< 180 > 

< 70 > "SP-g-N" = 

x = 100 y = 50 z = 0 azimuth = 180 area = 1275 
volume = 12750 
space-conditions = PERIM .. 
x = 0 y = 0 azimuth = 0 h = 10 . 
w = 100 construction = WW-typl .. 
X = 16.666666031 
y = 3.0 
W = 66.666664124 h = 3.0 



< 1 8 1  > 
< 183 > 
< 185 > 
< 190 > 
< 73 > 
< 74 > 
< 170 > 
< 1 7 1  > 
< 172 > 
< 173 > 

, < 174 > 
< 175 > 
< 178 > 
< 179 > 
< 180 > 
< 1 8 1  > 

183 > 
< 185 > 
< 190 > 
< 77 > 
< 79 > 
< 170 > 
< 1 7 1  > 
< 172 > 
< 173 > 
< 174 > 

175 > 
< 178 > 
< 179 > 
< 180 > 
< 1 8 1  > 
< 183 > 
< 185 > 
< 190 > 
< 84 > 
< 85 > 
< 86 > 
< 87 > 
< 88 > 
< 89 > 

0 

(J I ;E 
< 170 > 
< 171 > 
< 172 > 
< 173 > 
< 174 > 
< 175 > 
< 178 > 
< 179 > 
< 180 > 
< 1 8 1  > 
< 183 > 
< 185 > 
< 190 > 
< 96 > 
< 97 > 
< 98 > 
< 99 > 
< 100 > 
< 1 0 1  > 
< 103 > 
< 104 > 
< 108 > 
< 109 > 

glass-type = GT-typl .. . .  

underground-floor area = 1275 construction = FLOOR-typl .. 

- s P-g-sd = 

. space 

ex ter ior-wall 

windcw 

x = 0 y 0 2 = 0 azimuth 0 area = 1275 
volume I 12750 
space-conditions = PERIM .. 
x = O  y s 0  azimuth=O h = l O  
w = 100 construction = WALL-typ1 .. 
x = 16.666666031 

w = 66.666664124 h = 3.0 
y 5 3.0 

glass-type = GT-typl .. 
underground-floor area = 1275 construction =.FLOOR-typl .. 

oSP_g-E" = 

space 

ex ter ior-wal 1 

window 

x = 100 y = 0 z = 0 azimuth = -90 area = 525 
volume = 5250 
space-conditions = PERIM .. 
x = 0 y s - 0  azimuth = 0 h = 1 0  
w = 50 construction = WALL-typl .. 
x = 8.333333969 
y = 3.0 
w = 33.333332062 h = 3.0 
glass-type = GT-typl .. 

underground-floor area = 525 

0SP-g-W' = 

space 

exterior-wall 

window 

inter ior-w+ 11 

interior-wall 

x = o  v . 5 0  

construction I FLOOR-typl .. 
area = 212.129989624 
next-to = 'SP-g-N' 
construction = IWF-typl .. 
area = 212.129989624 
next-to = "SP-g-So 
construction = IWF-typl . . 

2 = 0 azimuth = 90 area = 525 
volume = 5250 
space-conditions = PERIM .. 
x = 0 y = 0 azimuth = 0 h = 10 
w 50 construction 5 WALL-typl .. 
x = 8.333333969 
y E 3.0 
w = 33.333332062 h E 3.0 
glass-type = GT-typl .. 

underground-floor area = 525 construction = FLOOR-typl .. 
interior-wall area = 212.129989624 

interior-wall area = 212.129989624 

next-to = "SP-gJ" 
construction = IWF-typl .. 
next-to = oSP-g-S" 
construction = IWF-typl .. 

12 24 
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< 110 > 
< 111 > 
< 112 > interior-wall 
< 113 j 
< 114 > 
< 115 > interior-wall 

116 > 
.z 117 > 
< 118 > interior-wall 
< 119 > 
< 120 > 
< 121 > interior-wall 
< 122 > 
< 123 > 
< 125 > 

volume = 14000 
space-conditions=CORE .. 

area = 700 
next-to = "SP-g-So 
construction = IWF-typl .. 
area = 700 
next-to = 'SP-g-N' 
construction = IWF-typl .. 
area I. 200 
next-to = "SP-g-E" 
construction = IWF-typl .. 
area = 200 
next-to = "SP-g-W" 
construction I IWF-typl .. 

< 126 > underground-floor area = 1400 construction = FLOOR-typl . . 
< 70 > 
< 170 > 
< 171 > 
< 172 > 
< 173 > 
< 174 > 
< 175 > 

178 > 
179 > 

< 180 > 
< 181 > 
< 183 > 
< 187 > 
< 188 > 
< 190 > 
< 73 > 
< 74 > 
< 170 > 
< 171 > 
< 172 > 
< 173 > 
< 174 > 
< 175 > 
< 178 > 
< 179 > 
< 180 > 
< 181 > 
< 183 > 

187 > 
. < 188 > 

< 190 > 
< 77 > 
< 79 > 
< 170 > 

171 > 
< 172 > 

173 > 
174 > 

< 175 > 
178 > 

< 179 > 
< 180 > 
< 181 > 
< 183 > 
< 187 > 
< 188 > 

"SP-1-N' = 

space 

exterior -wall 

window 

interior -wa 1 1 

"SP-1-S" = 

space 

ex ter ior-wal 1 

windm 

interior-wall 

DSP-l-En = 

space 

exterior -wa 1 1 

window 

interior-wall 

< 132 > 
< 65 > $----- 1st floor 

< 190 > 

x = 100 y = 50 z = 10 azimuth = 180 area = 1275 
volume = 12750 
Space-conditions = PERIM . . 
x = 0 y = 0 azimuth = 0 h = 10 
w = 100 construction = WALL-typl .. 
x =  0 
y = 3.0 
w = 100 h = 3.0 
glass-type = GT-typl .. 
area = 1275 construction = IWF-typl 
next-to = 'SP-g-N' .. 

x = 0 y = 0 z = 10 azimuth = 0 area = 1275 
volume = 12750 
space-conditions = PERIM ..' 
x = 0 y = 0 azimuth = 0 h = 10 
w = 100 construction = WALL-typl .. 
x =  0 
y = 3.0 
w = 100 h = 3.0 
glass-type = GT-typl .. 
area 5: 1275 construction = IWF-typl 
next-to = "SP-g-Sm .. 

x = 100 y = 0 z = 10 azimuth = -90 area = 525 
volume = 5250 
space-conditions = PERIM .. 
x = 0 y = 0 azimuth = 0 h = 10 . 
w = 50 construction = WALL-typl .. 
x =  0 
y = 3.0 
W = 50 h = 3.0 
glass-type = GT-typl .. 
area = 525 construction = IWF-typl 
next-to = 'SP-g-E' .. 



I 

3 

0 

< 84 > 
< 85 > 
< 86 > 
< 87 > 
< 88 > 
< 89 > 
< 91 > 
< 92 > 
< 170 > 
< 171 > 
< 172 > 
< 173 > 
< 174 > 
< 175 > 
< 118 > 
< 179 > 
< 180 > 
< 381 > 

183 > 
< 181 > 
< 188 > 
< 190 > 

96 > 
< 97 > 
< 98 > 
< 99 > 
< 100 > 
< 101 > 
<.lo3 > 
< 104 > 
< 108 > 
< 109 > 
< 110 > 
< 111 > 
< 112 > 
<-113 > 
114 > 

< 115 > 
< 116 > 
< 117 > 
< 118 > 
< 119 > 
< 120 > 
< 121 > 
< 122 > 
< 123 > 
< 124 > 
< 128 > 
< 129 > 

130 > 

interior-wall area = 212.129989624 
next-to = 'SP-1-N' 
construction = IWF-typl .. 
next-to = 'SP-1-S' 
construction = IWF-typl .. 

interior-wall area = 212.129989624 

"SP-l-WS = 

space x 0 y = 50 z = 10 azimuth = 90 
volume = 5250 
space-conditions = PERPI .. 
w = 50 construction = WALL-typl . 
y = 3.0 

exterior-wall x = 0 y E 0 azimuth I 0 h = 10 

window x =  0 

w = 50 h = 3.0 
glass-type = ,GT-t);pl . . 

area = 525 

interior-wall area E 525 construction = IWF-typl 
next-to E "SP-g-W' .. 
interior-wall area'= 212.129989624 

, next-to = 'SP-1-N" 
construction = IWF-typl .. 
,next - t o = "SP-1-S ' 
construction = IWF-typl .. 

interio:-wall area = 212.129989624 

$ - - - - - - - - core space -------- s 
"SP-1-C" E space x = 15 y = 15 

z = 10 azimuth E 0 area = 1400 ' 
volume = 14000 
space-condit ions=CORE . . 

interior-wall area = 700 
next-to = "SP-1s' 
construction = IWF-typl .. 
next-to = "SP-1-No 
construction = IWF-typl .. 
next-to = 'SP-LE" 
construction t IWF-typl .. 
next-to = "SP-l-Wv 
construction = IWF-typl .. 

interior-wall area = 700 

interior-wall area = 200 

interior-wall area = 200 

interior-wall ark = 1400 
next-to = "SP-g-C" 
construction = IWF-typl .. 

< 132 > 
< 67 > $----- top floor 
< 70 > 
< 170 > 
< 171 > 
< 172 > 
< 173 > 
< 174 > 
< 175 > 
< 178 > 
< 179 > 
< 180 > 
< 181 > 
< 183 > 
< 187 > 

'SP-t-Nm = 

space x = 100 y = 50 z = 20 azimuth = 180 area = 1275 
volume = 12750 
space-condit ions = PERIM 

w = 100 construction I WALL-typl .. 
. . . 

exterior-wall x = 0 y = 0 azimuth = 0 h = 10 

window x =  0 
y = 3 . 0  
w = 100 h e 3.0 
glass-type = GT-typl .. 

interior-wall area = 1275 construction = IWF-typl 

. .  
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< 188 > 
< 190 > 
< 192 > 
< 193 > 
< 194 > 
< 195 > 
< 73 > 
< 74 > 
< 170 > 
< 171 > 
< 172 > 
< 173 > 

174 > 
. 175 > 

< 178 > 
< 179 > 
< 180 > 
< 181 > 
< 183 > 

187 > 
< 188 > 
< 190 > 
< 192 > 
< 193 > 
< 194 > 
< 195 > 
< 77 > 
< 79 > 

170 > 
< 171 > 
a 172 > 
< 173 > 
< 174 > 
< 175 > 
< 178 > 
< 179 > 
< 180 > 
< 181 > 
< 183 > 
< 187 > 
< 188 > 
< 190 > 
< 192 > 
< 193 > 
< 194 > 
< 195 > 
< 84 > 
< 85 > 
< 86 > 
< 87 > 
< 88 > 
< 89 > 
< 91 > 
< 92 > 
< 170 > 
< 171 > 
< 172 > 

173 > 
< 174 > 
< 175 > 
< 178 > 
< 179 > 
< 180 > 
< 181 > 
< 183 > 

next-to = 'SP-1-N' .. 
roof x = 0 y = 0 

h = 1 5  
w = 85 
construction = ROOF-typl .. 

-se-ts- = 

space x = 0 y = 0 z = 20 azimuth = 0 area = 1275 
volume = 12750 
space-conditions = PERIM .. 
w = 100 construction = WU-typl .. 
y = 3.0 

exterior-wall x = 0 y = 0 azimuth = 0 h = 10 

window X I  0 

w = 100 h = 3.0 
glass-type = GT-typl .. 

interior-wall area = 1275 construction = IWF-typl 
next-to = mSP-l-Su .. 

roof x = 0 y = 0 
h = 15 
w = 85 
construction = ROOF-typl .. 

wSP-t-E" = 

space x = 100 y = 0 z F 20 azimuth = - 
volume = 5250 
space-conditions = PERM .. 
w = 50  construction = WALL-typl .. 
y = 3.0 
w = 50  h = 3.0 
glass-type = GT-typl .. 

exterior-wall x = 0 y = 0 azimuth = 0 h = 10 

window x =  0 

interior-wall area = 525 construction = IWF-'typl 
next-to i: 'SP-l-Em .. 

0 area= 

roof x = 0 y = 0 
h = 15 
w = 35 
construction = ROOF-typl .. 

interior-wall area = 212.129989624 
next-to 'SP-t-N' 
construction = IWF-typl .. 
next-to = TP-t-S- 
construction = IWF-typl .. 

interior-wall area = 212.129989624 

'SP-t-W' = 

space x = 0 y = 50 z = 20 azimuth = 90 area = 525 
volume = 5250 
space-conditions = PERIM .. 
w = 5 0  construction = WALL-typl .. exterior-wall x = 0 y = 0 azimuth = 0 h = 10 

window x =  0 
y = 3.0 
w E 50 h 3.0 
glass-type = GT-typl .. 

ij 



interior-wall area = 525 construction = IWF-typl 
next-to = "SP-1-W' :. 

roof x = 0 y = 0 
h = 1 5  
w = 35 
construction = ROOF-typl .. 

interior-wall area = 212.129989624 
next-to = 'SP-t-No 
construction = TWF-typl ... 
next-to = 'SP-t-S' 
construction = IWF-typl .. 

interior-wall area = 212.129989624 

< 107 > 
< 188 > 
< 190 > 
< 192 > 
< 193 > 

194 > 
< 195 > 
< 96 > 
< 97 > 
< 98 > 
< 99 > 
< 100 > 
< 1 0 1  > 
< 103 > 

104 > 
a 108 > sSP-t-Co = space x = 15 y = 15 
< 109 > 
< 110 > 
< 111 > space-conditions=CORE .. 
< 112 > 
< 113 > 
< 114 > construction = IWF-typl .. 
< 115 > interior-wall area = 700  
< 116 > next-to = "SP-t-N' 
< 117 > construction = IWF-typl . . 
< 118 > interior-wall area = 200 
< 119 > next-to = "SP-t-E' 
< 120 > construction = IWF-typl .. 
< 122  > 
< 123 > construction = IWF-typl .. 
< 124 > 

< 129  > next-to = 'SP-I-C' 
< 130 > construction = IWF-typl .. 
< 132  > 
< 134 > roof x . 1 5  y = 1 5  
< 135 > h =  20 - 
< 136 > w = 70 
< 137 > construction = ROOF-typl .. 
< 7 0  > end .. 

$-------- Core space -------- s 
z = 20  azimuth = 0 area = 1400 
volume = 14000 

interior-wall area = 700  
next-to = "SP-t-S' 

, < 121 > interior-wall area = 200 
next-to = 'SP-t-W' 

< 128  > interior-wall area = 1400 

7 1  > compute LOADS .. 

/ 



MUHEER OF SPACES 15 EXTERIOR 13 INTERIOR 2 

LIGHTING EQUIP 
SPACE*FLOOR SPACE (WATT I (WATT I INFILTRATION AIR CHANGES AREA VOLUME 

SPACE MULTIPLIER TYPE AZIC3tlTH SQFT ) PEOPLE SQFT 1 FETHOD PER HOUR (SBm I (Cum 1 

SP-LmJ 1.0 
SP2-S 1.0 
SP-9-E 1.0 
sp-g-w 1.0 
sp-9-c 1.0 
SP-1-N 1.0 
SP-1-s 1.0 
SP-LE 1.0 
SP-1-w 1.0 
SP-1-c 1.0 
SP-t-N 1.0 
SP-t-S 1.0 
SP-t-E 1.0 
SP-t-w 1.0 
SP-t-c 1.0 

BUILDING TOTALS 

EXT 180.0 
EXT 0.0 
EXT -90.0 
EXT 90.0 
Iwp 0.0 
EXT 180.0 
EXT 0.0 
EXT -90.0 
EXT 90.0 
INT 0.0 
EXT 180.0 
EXT 0.0 
EXT -90.0 
EXT 90.0 
EXT 0.0 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00' 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

14.2 
14.2 
5.8 
5.8 

14.0 
14.2 
14.2 
5.8 
5.8 

14.0 
14.2 
14.2 
5.8 
5.8 
14.0 

162.0 
---___ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

AIR-CHANGE 
AIR-CHANGE 
AIR -CHANGE 
A I R -CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANGE 
AIR-CHANCE 
AIR-CHANGE 

0.60 
0.60 
0.60 
0.60 
0.80 
0.60 
0.60 
0.60 
0.60 
0 .80 
0.60 
0.60 
0.60 
0.60 
0.80 

1275 .OO 
1275.00 
525.00 
525.00 
1400.00 
1275.00 
1275.00 
525.00 
525.00 
1400.00 
1275.00 
1275.00 
525.00 
525.00 
1400.00 

15000.00 
--------- 

12750.00 
12750.00 
5250.00 
5250.00 

14000.00 
12750.00 
12750.00 
5250.00 
5250.00 

14000.00 
12750.00 
12750.00 
5250.00 
5250.00 

14000.00 

150000.00 
---------- 

\ 



NUMEIER OF EXTERIOR SURFACES 17 RECTANGULAR 17 OTHER 0 
(U-VALUE INCLUDES OUTSIDE A I R  FIW: WINDOW INCLUDES FRAME, I F  DEFINED) 

SURFACE ' SPACE 

sp -9 - s  

SP-1-s 

SP-t-S 

- - -  W I N D O W S - - -  - - - - W A L L - - - -  
U-VALUE 

(BTUIHR-SQFT-F) 

0.926 

0,926 

0,926 

0.926 

0.926 

0.926 

0.926 

0.926 

0.926 

0.926 

0.926 

0.926 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200.00 

300.00 

300.00 

150.00 

100.00 

150.00 

300.00 

200.00 

300.00 

100.00 

150.00 

150.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.067 

0.067 

0.067 

0.067 

0.067 

0.067 

0.067 

0.067 

0.067 ' 

0.067 

0.067 

0.067 

0.168 - 

0.168 

0.168 

0.168 

0.168 

0.050 

0.050 

0.050 

0.050 

0.050 

AREA 
(sgm 

, 
800.00 

700.00 

700 .OO 

350 .OO 

400.00 

350.00 

700 .OO 

800.00 

700.00 

400.00 

350.00 

350 .OO 

1275 .OO 

525.00 

1275 .OO 

525.00 

1400.00 

1275.00 

1275,.00 

525 .O,O 

525.00 

1400.00 

\ 

c 

- W A L L  t W I N D 0 W S- 
U-VALUE AREA AZIMUTH 

(BTUIHR-SQFT-F) (SQFT) 

0.239 

0.325 

0.325 

0.325 

0.239 

0.325 

0.325 

0.239 

0.325 

0.239 

0.325 

0.325 

0.168 

0.168 

0.168 

0.168 

0.168 

0.050 

0.050 

0.050 

0.050 

0.050 

1000.00 NORTH 

1000.00 NORTH 
.~ 

1000.00 NORTH 

500.00 w 
500.00 EAST 

500.00 EASP 

1000.00 S O W N  

1000.00 SOUTH 

1000.00 SOUTH 

I 

500.00 

500.00 

500.00 

1275.00 

525.00 

1275.00 

525.00 

1400.00 

1275.00 

1275.00 

525.00 

525.00 

WE!3 

W E S T  

WEST 

ROOF 

ROOF 

ROOF 

ROOF 

ROOF 

UNDERGRND 

UNDERGRND 

UNDERGRND 

UNDERGRND 

1400.00 UNDERGRND 



WE-2.1E-001 Thu NOV 11 11:14:58 1993LDL RUN 1 

AVERAGE AVERAGE AVERAGE U-VALUE WINDOW W A L L  WINDOW+WALL 
U-VALUE/WINDOWS u-vALUE/wALLs WALLStWINDOWS AREA AREA AREA 
(BTU/HR-SQW-F) . (BTU/HR-SQW-F) (BTU/HR-SQFT-F) ( S Q W  (SQFT) (S8rn) 

NORTH 0.926 

EAST 0.926 

SOUTH 

WEST 

W P  

0.926 

0.926 

0 .000  

BCL WaLLS 0.926 

WALLS+ROOFS - 0.926 

UNDERGRND 0 .000  

BUILD1 NG 0.926 

0.067 0.296 800.00 2200 .oo 3000.00  

0.067 . 0.296 400.00 1100.08 1500.00 

0.067 

0.067 

0.168 

0.296 

0.296 

0.168 

800.00 

400.00 

' 0.00 

2200.00 3000.00 

1100.00 1500.00 

5000.00 5000.00 

0.067 0.296 2400.00 6600 .OO 9000.00 

14000.00 0.111 0.250 2400.00 

0.050 0 .050  0.00 5000.00 5000.00 

11600.00 

0.092 0.198 2400.00 ' 16600.00 19000.00 



WUMBER OF INTERIOR SURFACES 34 
(U-VALUE INCLUDES BOTH A I R  F I N )  

SURFACE 
N A K '  

AREA 
(SQFT ) 

212.13 
212.13 
212.13 
212.13 
700.00 
700.00 
200.00 
200.00 

1275.00 , 

1275.00 
525.00 
212.,13 . 

525 ! 00 
2 1 2 ~ 1 3  

212.13 
212.13 
700.00 
700.00. 
200.00 . 
200.00 . 

1400.00 
' 1275.00 

1275.00 
525.00 
212.13 

' 212.13 
525.00 
212.13 

' 212.13 
700.00 
700.00 
200.00 
200.00 

1400.00 

CONSTRUCTION 
NAME 

IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
m - t y p l  
I Y - t y p l  
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 
IWF-typl 

SURFACE TYPE 

QUICK 
QUICK 
QUICK 

' QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QU IC# 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICU 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QUICU 
QUICK 
QUICK 
QUICK 
QUICK 
QUICK 
QU IC# 
QUICK 

STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 

0-VALUE 
(BTU/HR-SQFT-F) 

0.500 
0.500 
0.500 . 0.500 

' ' 0.500 
0.500 
0.500 
0.500 
0.500 

0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 

' 0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 

0 . 5 0 0 ,  

I 

, 

12.32 
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KONTH 

JAN 

FEB 

MAR 

APR 

HAY 

JUN 

JUL 

BUG ' 

SEP 

OCT 

WOV 

DEC 

. .  

2.94071 15 15 40.F 35.F 46.954 

3.03121 9 16 23.F 19.F 78:665 

4.78147 3 16 79.F 62.F 156.169 

- - _ _ _ _ _ _  H E A T I N G - - - - - - - -  

WIMUM 
HEATING TIME DRY- WET- HEATING 

ENERGY O F W  BULB BULB LQAD 
(MBTU) DY HR TWP TEMP (KBTU/HR) 

-100.090 12 8 -7.F -7.F -303.466 

-88.189 6 8 22.F 22.F . -244.194 

-67.232 24 8 6.F 5.F -276.647 

-207.410 18.25086 27 16 84.F 61.F 215.393 -31.668 8 8 30.F 27.F 

23.73145 

44.88414 

69.09688 

55.78048 

34.12464 

16.95434 

6.33158 

2.91600 

21 13 85.F 75.F 

4 15 ,85.F 67.F 

13 15 97.F 77.F 

26 16 94.F 76.F 

11 15 86.F 72.F 

5 15 74.F 62.F 

2 14 75.F 61.F 

10 15 41.F 35.F 

TOTAL 282.824 

M u  

232.219 

243.338 

302.914 

272.907 

250.087 

167.687 

367.828 

59.871 

-18.483 

-5.474 

-1.320 

-2.272 

-13.255 

-28.918 

-62.562 

-90.931 

6 7 37.F 33.F 

1 5 48.F 47.F 

6 4 60.F 54.F 

5 5 55.F 54.F 

22 5 35.F 31.F 

21 5 30.F 29.F 

15 4 26.F 25.F 

26 7 15.F 15.F 

-117.475 

-70.638 

-37.546 

-49.795 

-111.728 

-137.386 

-178.102 

-212.285 

- E L E C  - - - - -  

ELEC- MAXIMUM 
TRICAL ELK 
ENERGY LOAD 

(#iJH) (#w) 

6471. 25.680 

5855. 25.680 

6780. 25.680 

6780. 25.680 

6163. 25.680 

6780. 25.680 

6780. 25.680 

6471. 25.680 

6780. 25.680 

6471. 25.680 

5855. 25.680 

6780. 25.680 . 
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I .  . -  I ,  

L D L '  P , R O C E S S O R  . I N P U T  D A T A .  

Thu Nov 11 11:30:36 1993LDL RUN 1 
, '  

* 1 * INPUT LOADS INPlJ"-UNITS.bfEI'RIC OVl'pIIT-UNITS=FETRIC .. 
* 2 9  
* 3 * TITLE LINE-1 * METRIC INPLPP/OUTPLPP W P L E  * 
0 4 9  LINE-2 * S W  BAR/LOUNGE * 
9 5 0  LINE-3 * SYsPE4 4: PKG PSZ WATER-COOLED UNIT * 
0 6 *  LINE-4 I) WITH WATER-SIDE ECONOXIZER * 1. 

* 7 9  * 
' 0 

* 
* 

* 
* 
* 
I) 

* 17 * 
9 

Q 

* 20 * $ reports. 
* 21 * 
* 22 ABORT ERRORS .. LIST WARNINGS .. 

8 0 $ Note: a metric LOADS input will not work with the 
9 * $ preassenbled materials and constructions library, BDLLIB, 
10 I) $ which is in English units. You will have to meat@ your 
11 (I $ rn metric version of BDLLIB by doing a LIBRARY-INPIIT LOADS 
12 * $ run with INPIJT-UNITS=kfETRIC (see Reference HanUal (2.U). 
13 * $ pp. II.21,147,152). Alternatively, as in this ex-le. 
14 * $ you can remve BDLLIB from your run control file and enter 
15 * $ metric constructions in your LOADS input using the MATERIALS. 
16 * $ LAYERS and CONSTRUCTION conrmands. 

18 * $ This'example demonstrates how WADS hourly report variables 
19 0 $ can be passed to 'SYSTBS and printed in SYSTD4.S hourly 

* 23 O 
* 24 * RUN-PERIOD JAN 1 1988 THRU DEC 31 1988 .. 
* 25 * 
* 

* 28 * LONGITUDEd 8 
(I 29 * AGTITUDb186 S meters $ 

* 31 O BZIWTH=O .. 
* 32 * 

26 * $ CHICAGO S 
* 27 * BUILDING-LOCATION LATITUDb42 

* 30 TIME-ZONEs6 

* 33 O LOADS-REPORT SUlNARYt(LS-A,LS-C,LS-D) 
* 34 = VERIFICATION= (LV-C,LV-#) - e  

9 35 0 
* 36 * S OCCUPANCY S 
Q 37 Q 

* 38 * OCl I DAY-SCHEDULE (1.24) VALUES=(.2,.2,0v0,0,0, 
0 39 . 4 ,  .4,.2,.2,.2,.3,.6,.1, .1~.1,.5,.1~.5~.5,.1..8~.8~.6) 
* 40 * OC2 = DAY-SCHEDULE (1.28) VALUES=(.4,~4,0,0,0~0~ 
* 41 * .2,.2,.1,.1,.1,.2,.4,.2,.2,.2,.5,.7,.8,.8..9,.9..9..5~ .. 

' 42 * OC3 = DAY-SCHEDULE (1.24) VALUES=(.4,.4,0,0,0,0, 
0 43 0 O,O,O,.2,.3..8,.5,.5,.6,.7,.7..8,.8,.6,.5,.5,.6,.6) .. 
* 44 * OCCUP = SCHEDULE THRU DEC 31 (WD) OC1 (SAT) OC2 ISUN,HOL) OC3 .. 
Q 45 9 
0 46 S LIGHTING S 
* 47 0 
* 48 * L1 t DAY-SCHEDULE (1,2) VALUEStl.5) (3.6) (-1) (7.9) (-5) 

49 * (10.18) 1.4) (19.24) (1) -. 
* 50 L2 t DAY-SCHEDULE (1.2) VALUES=(.5) (3.6) C . 1 )  (7.12) 1-51 
* 51 * (13.18) (.E) (19,241 (1) .- 
0 52 L3 = DAY-SCHEDULE (1.2) VALUES=(.5) (3.9) ( -1) (1O,12) (-4) 

' *  53 * (13.17) 1.6) (18,191 (1) (20,241 (-5) .- 
* 54 0 LIGHTS = SCHEDULE THRU DEC 31 (#D) L1 (SAT) L2 (SUNOHOL) L3 -. 
0 55 * 
* 56 * S CONSTRUCTIONS S 

57 Q 

* 58 * WDSHINCLE = WTERIAL THICKNESS = .0178 $ m $ 

i 

. .  
\ 

i 
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0 59 Q CONDUCTIVITY = .1154 $ W/m-K $ 
* 60 DENSITY = 512.6 S kglm3 $ 

* 62 
63 PLYWOOD = MATERIAL THICKNESS = .0127 S m f  
64 CONDUCTIVITY = .1154 S W/m-K $ 
65 DENSITY = 544.6 S kglm3 S 

61 * SPECIFIC-HEAT = 1255 S Jlkg-K $ .. 

66 SPECIFIC-HEAT = 1213 S Jlkg-K .$ .. 
* 67 
* 68 * FOLYSTYR = WTERIAL THICKNESS = .0191 S m S 

6 9 O  . CONDKTIVITY = .0346 S Wlm-# S 
* 70 DENSITY = 28.8 .$ kgIm3 $ 

O 73 GYPBOARD = MATERIAL THICKNESS = .0191 S m S 
* 74 * CONDUCTIVITY = .1602 S W/m-K $ 
0 75 Q DENSITY = 800.9 S kglm3 S 
* 76 SPECIFIC-HEAT = 837 S J/kg-# $ .. 
Q 77 0 

* 78 BUILTUPRF = MATERIAL THICKNESS = .0095 S m S 
0 79 * CONDUCTIVITY = .1624 S W/m-K ,$ 
* 80 0 DENSITY = 1121.3 S kg/m3 S 
Q 81 Q SPECIFIC-HEAT = 1464 S Jlkg-K S .. 
0 82 0 

83 ACOUSTILE = MATERIAL THICKNESS = .0127 S m S 
84 * CONDUCTIVITY = .OS71 S W/m-# S 

0 85 0 DENSITY = 288.3 .$ kgIm3 $ 
86 * SPECIFIC-HEAT = 1339 $ Jlkg-K S .. 

* 87 0 

88 AIRLAYER = MATERIAL RESISTANCE = .162 S m2-KIW $ .. 
* 89 0 

90 0 

91 * WAkLAYERS MATERIAL. = (WDSHINGLE,PLYWOOD, POLYSTYR,GYPBOARD) . . 
92 RF1-LAYERS MATERIAL = (BUILTUPRF. PLYWOOD. FOLYSTYR.AIRLAYER,ACOUSTILE) 

I) 71 SPECIFIC-HEAT = 1213 S Jlkg-K S .. 
* 72 

0 93 0 INSIOE-FIW-RES = .lo8 $ d K / W  .$ .. 
Q 94 * 

95 S-WALL = CONSTRUCTION LAYERS=WAl .. 
96 ROF = CONSTRUCTION IAYERS=RFl .. 
97 FOUND = CONSTRUCTION U-VALUE-1.48 S W/mZ-K .$ .. 

* 98 DR1 = CONSTRUCTION U-VALUE-3.35 $ W / n Z - K  .$ .. 
' 99 * GLASS1 = GLASS-TYPE GLASS-TYPE-CODE3 PANES=l .. S CLEAR 6.31m PIATE 
* 100 * 
* 101 SET-DEFAULT FOR MTERIOR-WALL HEIGHTz4.88 S m S 
* 102 0 CONSTRUCTION=S-WALL .. 
* 103 
104 SET-DEFAULT FOR WINDOW GWS-TYPE=GLASSi HEIGHT=3.66 S m S . . 
105 

O 106 O BLX= SPACE AREA = 200.72 S m2 S 

* 108 * LIGHTING-W/AREA = 11.4 S WIm2 S 
* 109 0 LIGHTING-SCHEDULE = LIGHTS 
0 110 * LIGHTING-TYPE = REC-FLUOR-MV 

O 107 * VOLUME = 734.0 S m3 S 

111 * LIGHT-TO-SPACE = 1.0 

113 * EQUIP-SCHEDULE = LIGHTS 

115 * PEOPLE-HPAT-GAIN = 161 S W S 
116 * PEOPLE-SCHEDULE 5 OCCUP 

112 0 EpUI~PPP-WIAREA E 5.38 s WIm2 $ 

' 114 * AREAIPERSON = 4.18 s m2 s 

O 117 INF-METHOD AIR-CHANGE 
0 118 0 AIR-CHAIJGESIHR .3 
0 119 * INF-SCHEDULE = OCCUP .. 
* 120 * 
Q 121 0 MTERIOR-WALL W1DTH~12.19 $ m S AZIMJTH=O .. 
* 122 0 

123 I) EXTERIOR-WALL WIDTH=16.46 .$ m .$ AZIMJTH=90 .. 
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124 
125 

I) 126 f-\ 127 

'1, 

DOOR HEIGHT.2.13 .$ m $ 
WIDTH=0.91 $ m $ 
CONSTRUCTION=DRl 

' 
. .  

. .  

128 * 
129 * MTERIOR-WALL WIDTH.12.19 $ m S AZImH=180 .. 
131 WIN-1 = WINDOW WIDTH=9.14 S m S 
132 OVERHANG-W=15.24 S m S 
133 OVERHANG-D=3.05 S m $ 

* 134 * OVERHANG-A=3.05 S m S 

* 136 I) 

I) 131 S WFST WALL ABUTS ADJOINING BUILDINC S 
* 138 

* 130 

135 * OVERHANG-B=O.61 S m S .. 

* 139 * UNDERGROUND-WAIL BREA115.79 S m2 S 
140 CONSPRUCTION=POUND . . 

I) 141 * 
I) 143 * WIDTHrl6.46 $ m S 
* 144 I) CONSTRUCTION=ROF 

I) 146 * 
* 147 * S Example of pass ing  LOADS hourly report  variables to 
* 148 $ SYSTEMS hourly reports 

142 * ROOF HEIGHT=12.19 S m S 

145 I) TILT=O .. 

149 
150 HR-SCH-1 SCHEDULE THRU JAN 4 (W) (1.24) VALUES=(O) 
151 THRU JAN 5 (ALL) (1.24) VALUES=(l) 
152 THRU DEC 31 (ALL) (1,241 VALUES=(O) . 

* 153 
Q 154 LRB-1 =REPORT- BLOCK VARIABLE-TYPEGLOBAL 
155 * a VARIABLE-LIST=(15) .. $ total horizontal  solar $ 
156 I) 

158 * VARIABLE-LIST=(15) .. S solar gain  thru window $ 
-a 157 LRB-2 XREFORT-BLOCK VARIABLE-TYPbWIN- 1 

Q 159 
Q 160 Q LDS-REP-1 =HOURLY-REPORT REPORT-SCHEDULEHR-SCH-1 
* 161 
* 163 REPORT-BLOCK=(LRB-1,LRB-2) .. 

OFTION=BIMARY-FILE $ t o  pass Loads hourly Variables  
162 (I s to systems 

164 SI 

165 END .. 
* 166 COMPUTE LOADS .. 
Q 167 INPUT SYSTEMS INPUT-UNITSIHETRIC OUTPUT-UNITS=H.ETRIC -. 

. .  ... 

\ 



S D L  P R O C E S S O R  I N P U T  D A T A  

Thu Nov 11 11:30:36 1993SDL RUN 1 

* 168 * 
* 169 * SYSEMS-REPORT SVMMARY=(SS-A,SS-J,SS-O) .. 
* 170 * 
* 171 * FANSON = SCHEDULE THRU DEC 31 (WN,SAT) (1.24) WALUES=(l) 
* 172 * (SUN,HOL) (1.2) VALUES=(l) (3,9) ( 0 )  (10,241 (1) .. 
* 173 * C-SETm = SCHEDULE THRU DEC 31 (ALL) (1.24) TEAPr(24.4) .. $ dog C S 
* 174 H-SETPI' = SCHEDULE THRU DEC 31 (ALL) (1.21) TEHP=(22.2) .. $ deg C $ 
* 175 * 
* 176 * EMV = UINE-CONTROL DESIGN-HEAT-T = 22.2 S deg C S 
177 * DESIGN-CWL-T I 23.3 $ deg C $ 

* 178 * HEAT-TEAP-SCH = H-SETPT 
* 179 * COOL-TEHP-SCH = C-SETPT .. 
* 180 * 
* 181 * BLDG s ZONE ZOm-CONTROL = ENV 
* 182 * 08-FLOWIPER = 25.5 $ m3/h $ 
* 183 * m / A R E A  = 12.8 $ m3/h-m2 $ .. 
* 184 * 
* 185 * 
* 186 * SYSl =SYSTD! SYSTM-TYPE = PSZ 
* 187 O OA-CONTROL = FIXED 
* 188 * SUPPLY - FLOW = 4748 S m3/h $ 
* 189 * HEATING-CAPACITY -35145 $ W $ 
*'190 * PW(-SUPPLY-T = 37.8 $ deg C $ 
* 191 * IIN-SUPPLY-T = 12.8 $ deg C $ ' 

* 192 * SUPPLY-STATIC = 63.5 $ nun water S 
* 193 * SUPPLY-EFF = .47 
* 194 * SIZING-RATIO = 1.2 
* 195 * COOL-SIZING-RAT = .E33 
* 196 * HEAT-SIZING-RBT = .75 
* 197 * F-SCH = FANSON 
* 198 * ZONE- m s  = (BLDG) 
* 199 * WS-ECONO = YES 
* 200 0 CONDENSER-TYPE = WATER-COOLED .. 
* 201 * 
* 202 * WS-ECON =PLANT-ASSIGNMENT 
* 203 * S Y S M - W S  = (SYS1) 
* 204 * CIRC-PUMP-TYPE VARIABLE-FLOW 
* 205 * TWR-SET-WIWT = 12.8 $ deg C $ 
206 * IIN-TWR-WTR-T = 12.8 $ dc?g C $ 

* 207 * DHW-FLOW = 2.52 S l i t o r s h i n  $ 
* 208 * DHW-SCH = m m  .. 
* 209 * 
* 210 * D1 = DAY-SCHEDULE (1.7) WALUES=(O) 
* 211 * (8,21) (.1,.2,.3..4,.55,.6,.6,.45,.4,.45,.45,.4,.3,.3) 
* 212 * (22.24) ( 0 )  .. 
* 214 * (8.22) (.15,.2,.25,.4,.5,.55,.55..45,.45,.45..45,.4..35, 
* 215 * .25,.2) (23,241 ( 0 )  .. 
O 217 * (10.19) (.1..25. .3,.35. .35..3, .3..35..3..2) 
* 218 * (20.24) ( 0 )  .. 
* 219 * DOW = SCHEDULE THRU DEC 31 (WD) D1 (SAT) D2 (SUN,HOL) D3 .. 

* 213 * D2 = DAY-SCHEDULE (1.7) W&LUES=(O) 

. * 216 * D3 = DAY-SCHEDULE (1,9) WALUES=(O) 

6 * 220 * 
221 * HR-SCH-2 SCHEDULE THRU JAN 4 (ALL)(1,24) VALUES=(O) 

* 222 * THRU JAN 5 (U)(1.24) VALUES=(l) 
* 223 * THRU DEC 31 (ALt)(1.24) VALUESr(0) .. 
224 * 
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Q 225 * SRB-1 
Q 226 * 
* 221 Q 

* 229 * SRB-2 
230 * ' 

* 231 * 
* 232 * SRB-3 
* 233 * 
Q 234 * 

* 236 
* 237 * 

* 228 * 

* 235 I) SYS-REP-1 

=REPORT-BLOCK VARIABLE-TYPELOADS-DATA S t o  get hourly $ 
S variables fran Loads S 

' 

VARIABLE-LIST= (1) . . 
=REPORT-BLOCK VARIABLE-TYPE:CLOBAL 
VAR+LE-LIST=(B) . . $ outside drybulb S 

VARIABLE-LIST=(6,7,8) .. $ zone temp, temp setp,.extract rate $ 
IREPORT- BLOCK VARI ABLE-TY PE-BLDC 

=HOURLY-REPORT REPORT-SCHEDULE=HR-SCH-2 
REPORT-B~#=(SRB-l.SRB-2,SRB-3) .. 

* 238 * END .. 
* 240 * 
239 * COMPUTE SY."E#S .. 

* 241 * INPW P M  INPVT-UNITS=#ETRIC OUTPUT-IRJITS=kETRIC .. 

1 

f2,38 

. .  

' \  
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P D L  P R O C E S S O R  I N P U T  D A T A  

Thu NOV 11 11:30:36 1993PDL RUN I 

242 I) 

243 WS-EON = PLANT-ASSIGNMENT a .  

245 
246 EX= PLANT-EQUIPm TYPE- DHW-HEXTER 

O 244 PLANT-REPORT SUMMARY= (BEPS, BEPU) - . 
247 . SIZE= .0088 .. S Megawatts $ 

249 O $ Choose cubic meters as the u n i t  for natural gas: $ 
O 248 

250 

252 ENERGY/UNIT = 10860 $ Wh/m3, based on 1050 BtU/ft3 $ 
* 251 ENERGY-RESOURCE RESOURCE = WTURAL-GAS 

O 253 * UNIT-NAME = 1 3  
O 254 DEM-UNIT-NAME E E13/HR .. 

255 
256 END .. 
257 O COMPUTE P M  .. 

(I 258 I) 

259 INPW ECONOMICS INPUT-UNITS=M!ZTRIC OUTPUT-[MITS=MWRIC .- 

0 



E D L  P 

Thu 

Q 260 I) 

Q 261 I) ECONOMICS-REPOW 
Q 262 * 

R O C E S S O R  I N P U T  D A T A  

NOV 11 11:30:36 1993EDL RUN 1 

SUMMARY= (ES-D,'ES-E) . . 
, * 263 e $ following costs are in US dollars S ' . ' 

* 264 
* 265 * ELEC-COST = LFlILITY-RATE RESOURCE = ELECTRICITY 

' 266 * WWH-CHGS (21.75) 
* 267 
268 

* 269 * 
* 270 E-SM 
* 271 * 
Q 272 * . 
* 273 * 
* 274 * 
* 275 * 
* 276 
Q 277 e 
* 278 * E-WN 
* 279 * 
* 280 
Q 281 * 
* 282 
* 283 
284 

* 285 * 
* 286 * SEASON 
* 287 * 
* 288 
* 289 * 

D W - C H G S  t ( .El)  
BLOCK-CHARGES = (E-SM.E-WN) e .  

= BLOCK-CHARGE BLOCK-SCH SEUON 
SCH-ELAG = 2 
BLOCK1-TYPE = FIJERGY 
BLOCK1-DATA = (1250..0829) 
BLOCW-TYPE = ##H/## 
BLOCW-DATA (125,.0829,0 

1..0514,0) .. 
= BLOCK-CHARGE BLOCK-SCH = SEASON 

SCH-FLAG = 1 
BLOCK1-TYPE t FIJERCY 
RLOCK1-DATA (1250,.0778) 
BLOCW-TYPE = W/#W 
BLOCW-DATA = (125, .0778.0. 

1, .0514,0)  .. 
I SCHEDULE THRU APR 30 (W) (1,24) VALUES (1) 

THRU OCT 31 (ALL) (1.24) VALvEs=(2) 
TPRU DEC 31 (ALL) (1.24) VALuEs=(1) .. 

* 290 * GAS-COST t UTILITY-RATE RESOURCE =.MATLIRAL-GAS 
, * 291 MONTH-CHGS = (10.73) 

/ \  Q 292 * BLOCK-CHARGES D (GAS-CH) .. - . ~  

c) * 294 293 * $ 0.22 dollars/m3 for first 1200 m3, 0.15 dollarslm3 above that: S 
* 295 * 
Q 296 * GAS-CH BLOCK-CHARGE BLOCW-TYPE t ENERGY 
* 297 * BLOCW-DATA t (1200..22, 
9 298 e 1, .15)  .. 
* 299 * 

* 301 * COMPUTE ECONCMICS .. 300 * END .. 

\ 

\ 

\ 
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1 
2 
3 
4 
5 
6 
7 
9 

10 
11 
12 
13 
14 
15 
16 

I 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

. 47 
48 
49 
50 
51  
52 
53 
54 
55 
56 
57 
58 

ENGLISH MULTIPLIED BY GIVES METRIC MULTIPLIED BY GIVES ENGLISH 

BTU 
BTUIHR 
BTU/LB-F 
BTU/HR-SQFT-F 
DEGREES 
SQFT 
CUFT 
LB/HR 
LBlCUFT 
I PH 
BTU/HR-F 
FT 
BTUIHR-ET-F 
BTU/HR- SQFT 
I N  
UNITWIN 
UNITS 
LB 
FRAC.OR MULT. 
HOURS 
PERCENT-RH 
CFM 
IN-WATER 
LB/SQFT 
#w 
W/SQFT 
THERMS 
UNOTS 
HR-,SQFT-F /BTU 
SWLLARS 
MBTU/HR 
YEARS 
S /HR 
H R S / Y S  
PERCENT 
$/MONTH 
GALLONS / M I  NlTON 
BTU/LB 
LBSISQIN-GAGE 
S /UNIT 
BTU/HR/PERSON 
LBS/LB 
BTU/BTU 
LBS / XU 
REV/MIN , 
&'/TON 
MBTU 

GAL 
GAL/MIN 
BTU/F 
UNITSIHR 
$/UNIT-HR 
UWICFM 
BTU/SQET-F 
H R l H R  

1.000000 
1.000000 
0.293000 
0.293000 

4183.830078 
5.614460 
1.000000 
0.092903 
0.028317 
0.453592 

16.018459 
0.447040 
0.527178 
0.308800, 
1.729600 
3.152480 
2.540000 
0.393700 
1 .oooooo 
0.453592 
1.000000 
1 .oooooo 
1 .oooooo 
1.699010 

25.400000 
4.882400 
1.000000 

10.763920 
25 .OOOOOO 

0.514440 
0.176228 
1.000000 
0.293000 
1 .oooooo 
1 .oooooo 
1 .oooooo 
1 .oooooo 
1 .oooooo 
1.078000 
0.645683 

68.947571 
1 .oooooo 
0.293000 
1 .oooooo 
1.000000 
0.453590 
1 .oooooo 
1 .oooooo 
0.293000 
3.785410 
3.785410 

1897.800049 
1 .oooooo 
1 .oooooo 
0 .588500 

20428.400391 
1 .oooooo 

WH 
WATT 
J / U G - U  
w/m-u 
DEGREES 
w2 
M3 

K / H R  
# G I 1 3  
1 / S  
w/u 

w 
PII-# 
WATT /12 
(34 
UNITS/CW 
UNITS 
UG 
FRAC .OR MULT. 
:IRS 

13  / H  
##-WATER 
KG/M2 
XU 
W/M2 
THEHIES 
MiSEC 
m-K /w 
$DOLLARS 
WATT 
YEARS 
SIHR 
HRSlYEARS 
PERCENT 
$/NONTH 
LITERS/MIN/XU 
W/UG 
NAR-GAGE 
$/UNIT 
W/PERSON 
KGS/KG 
XWHIKWH 
KG/W 
REV/MIN 
#W/TON 
m 

LITER 
LITERSNIN 
J / U  
UNITWHR 
$/UNIT-HR 
W/#3/HR 
JIWZ-U 
H R l H R  

PERCENT-RH 

1.000000 
1.000000 
3.412969 
3.412969 
0.000239 
0.176228 
1.000000 

10.163915 
35.314724 
2.204624 
0.062428 
2.236936 
1.896893 
3.280880 
0.578368 
0.317211 
0.393701 
2.540005 
1.ODO 000 
2.204624 
1.000000 
1.000000 
1.000000 
0.588578 
0.039370 
0.204817 
1.000000 
0.092903 
0.040000 
1.943861 
5.674467 
1.000000 
3.412969 
1.000000 
1.000000 
1.000000 
1.000000 
1.000000 
0.927644 
1.548748 
0.018504 
1.000000 
3.412969 
1.000000 
1.000000 
2.204634 
1.000000 
1.000000 
3.412969 
0.264172 
0.264 172 
0.000527 
1.000000 
1.000000 
1.699235 
0.000049 
1.000000 

BTU 
BTU/HR 
BTUILB-F 
BTU/HR-SQET-F 
DECREES 
SQm 
CUFT 
LB/HR 
LBICUFT * 
IPH 
BTUIHR-F 
FT 
BTUIHR-FT-F 
BTU/HR- SQFT 
I N  
UNITS/IN 
UNITS 
LB 
FRAC.OR I4uLT. , 
HOURS 
PERCENT-RH % 

CFM 
IN-WATER 
LBlSQPr , 
#w 
WfSQFT 
THERMS 
UNOTS 
HR-SQFT-F /BTU 
S D O W R S  
WBTU/HR 
YEARS 
$ /HR 
HRSlYEaRS 
PERCENT . 
S IMONTH 
GALLONS/MINITON 
BTU/LB 
LBS/SQIN-GAGE 
$/UNIT 
BTU/HR/ PERSON 
LBS/LB I 

BTU / BTU 
LBS/#W 
REV/IIN 
UWITON 
MBTU 

GAL 
GALININ 
BTUIF 
UPiITS/HR 
$/UNIT-HR 
#W/CFkl 
BTUISQFT-F 
H R l H R  

c; 



59. 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

* ' 73 

BTUIFT-F 
R 
INCH HER 
UNITSIGALIXIN 
(HR-SQFT-FIBTU) 2 

KBTUfHR 
KBTU 
CFM 
CFMfSQFT 
1lR 

1 /#NOT 
€'COTCANDLES 
FODTLlWBERT 
LUMEN I WATT 
KBTUISQFT-YR 

6226.479980 
0.555556 
33.863800 
0.264170 
0.031056 
0.293000 
0.293000 

. 0.471900 
18.288000 
1.799900 
1.943860 
10.763910 
3 A26259 
1 .oooooo 
3.152480 

JIM-K 
K 
mAR 
UNITSILITERIXIN 
(X2-K IWi.2 

WJ 
#wH 
LIS 
M3lH-M2 

11u 
SECf# 
LUX 
CANDELirfC12 
LUMEN I WATT 
m1w-YR 

0.000161 
1.799999 
0.029530 
3.785441 
32.199585 
3.412969 
3.412969 
2.119093 
0.054681 
0.555586 
0.514440 
0.092903 
0.291864 
1.000000 
0.317211 

BTUIFT-F 
R 
INCH MER 
UNITSIGALIIIN 
(HR-SQFT-F/BTU)Z 
KBTUf HR 
KBTU 
CFM 
CFMISQFT 
1IR 

1 I M T  
FOOTCANDLES 
FOOTLA#BERT 
LUMEN I WATT 
KBTUISQFT-YR 
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, 
LOCATION OF ORIGIN I N  
BUILDING COORDINATES SPACE 

AZIMUTH S PACE* FLOOR HEIGHT 
XB ( M) YB ( W) ZB ( M) (DE) MULTIPLIER ( w 

0.00 0.00 0.00 0.00 1.0 3.66 200.72 

TOTAL NUMBER OF 
m B E R  EXTERIOR 

O F  SURFACES SURFACES 

5 4 

NUMBER O F  SUBSURFACES 

. MTERIOR 
TGTAL WINDOWS 

2 1 

FLOOR ,WEIGHT 
(#G/M2 ) 

341.8 

INFILTRATION 

SCHEDULE 

aCCUP 

PEOPLE 

SCHEDULE 

OCCUP , 

DOORS 

1 

.. 

NUMBER O F  M E R  OF 
IWPERIOR UNDERGROUND 
SURFACES SURFACES D A Y L I G H T I ~ ~ ~  SUNSPACE 

0 1 No No 

IElTERIOR 
WINDOWS 

0 

CaLCULAT ION 
TEMPERATURE 

(C 1 

21.1 

INFILTRATION 
CALCULATION FLOW RATE A I R  CHANGES 
METHOD (M3/H-192 1 . PER HOUR 

A I R-CHANGE 0.00 0.30 

NUMBER 

48.0 

aREA PER 
PERSON 
(tu 1 

4 .2  

HEIGHT TO 

( 11 

0.0 

sm,RAL ZONE 

PEOPLE PEOPLE 
ACTIVITY S E N S I B L E  
(WATT ) WATT ) 

161.0 0 . 0  

V O L M E  
( 13 1 

734.00 

PEOPLE 
LATENT 
WATT ) 

0.0 

12 43 
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METRIC INPWlOUTPUT EXAMPLE SMALL BARlLOUNGE WE-2.1E-001 Thu N O ~  11 11:30:36 1993LDL RUN 1 
SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER REFORT- LV-C DETAILS OF SPACE BLDC WEATHER FILE- TRY CHICAGO ____________________------------------------------~-------------~--------------------------------------------- (CONTINUED) -------- 

LIGHTING I 

LOAD FRACTION ’ 
LIGHTING (WATTS I LOAD OF LOAD 

SCHEDULE TYPE #z 1 -  (W TO SPACE 

1.00 LIGHTS ’ RE€-FLUOR-NV 11.40 0.00 , 

ELECTRICAL EQUIPKENT 

ELM: LOAD ELEC FRACTION OF LOAD TO SPACE 
(WATTS/ LOAD (m) SENSIBLE LATEWP SCHEDULE M2 1 

LIGHTS 5.38 0.00 1.00 0.00 

MTERIOR SURFACES (U-VALUE MCLUDES OUTSIDE A I R  F I M )  

U-VALUE 
SURFACE WIDTH HEIGHT 

) TYPE 
MEA 

SURFACE MULTIPLIER (W2 1 ( W )  ( M) CONSTRUCTION ( W / # 2 - K  

1.0 , 59.49 12.19 4.88 s-WALL 
1.0 .80.32 16.46 4.88 s-WALL 
1.0 59.49 12.19 4.88 s-WALL 
1.0 200.65 16.46 12.19 ROF 

0.948 DELAYED - ’ 

0.948 DELAYED 
0.948 DELAYED 
0.824 DELAYED 

SURFACE XB ( I) YB ( M) 28 ( H) 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

LOCATION OF ORIGIN I N  
BUILDING COORDINATES 

AZIMUTH TILT 
( D E )  ( D E )  

0.0 90.0 
90.0 90.0 

180.0 90.0 
0 . 0  0.0 

’ UNDERGROUND SURFACES (U-VALUE INCLUDES INSIDE A I R  FIXMI 

AREA U-VALUE 
SURFACE MULTIPLIER ( W ) CONSTRUCTION (W112-K ) 

LOCATION OF ORIGIN IN 
SPACE COORDINATES 

X ( M) Y ( M I  Z%( 

0.00  0.00 0.00 
0.00 0.00 - 0.00 
0.00 0.00 0.00 
0.00 0.00 0200 ’ 

1.0 15.79 FOUND l .%8 

MTERIOR WINDOWS (U-VALUE INCLUDES OUTSIDE A I R  F I N )  

GMSS C U S S  W E R  GLASS SET- C U S S -  G L a s S  CEWPER-OF- CLASS 
AREA SHADING OF TYPE BACK WIDTH HEIGHT GLASS U-VALUE VISIBLE 

MULTIPLIER ( E12 ) COEFF PANES CODE ( #) ( El) ( #)  (WlM2-K ) TRAMS WINDOW 
W I N - 1  1 .0  33.45 1.00  1 3 0.00 9.14 3.66 5.796 0.900 

, 
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WINDOW 

WIN- 1 

LOCATION. OF ORIGIN IN 
BUILDING COORDINATES 

LOCATED IN 
SURFACE XB ( M) YB I M) ZB ( M) 

0.00 0.00  0.00 

LOCATION OF ORIGIN IN 
SURFACE COORDINATES 

X ( M )  Y ( I )  

0.00 0.00 

\ 

c 



r ' . 

*eQ BUILDING O V v  

T F E  

, 
i 

FLOOR AREA 2161 SPPP 201 SwT 
VOLUME 25921 C U R  734 CUMT 

DRY-BULB TEMP 9OF 32C 
WET-BULBTEMP ' 77F 25C 

WALL CONDUCTION 
RCQF CONDUCTION 
WINDOW GLASStFRM COND 
WINDOW GLASS SOLAR 
DOOR CONDUCTION 
IRTERNAL SURFACE COND 
UNDERGROUND SURF COND 
OCCUPANTS' TO SPACE 
LIGHT TO SPACE 
EQUIPMENT TO SPACE 
PROCESS TO SPACE 
INFILTRATION 

TOTAL 

TOTAL LOAD 

TOTAL LOAD I AREA 

8.115 2.378 
, 17.543 5.140 

5.604 1.642 
10.594 3.104. 
0.333 0.097 
0.000 0.000 
-0.532 -0.156 
8.350 2.<446 
4.125 1.209 
2.032 , 0.595 
0.000 0.000 
,1.497 0.439 -_-__--- ------- 
57.658 16.894 

69.428 KWUIH 

32.13BTU/H.SBFT 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
8.954 
0.000 
0.000 
0.000 
2.815 

11.770 

20.342 

101.348 

0.000 
0.000 
0.000 
0.000 
-0.000 
0.000 
0.000 
2.624 
0.000 
0.000 
0.000 
0.825 

3.449 
------ 

m .  
w 1Sgm 

-19.543 
-22.561 
-21.145 
1.840 
-0.713 
0.000 
-1.330 
t.323 
2.187 
0.819 
0.000 
0.000 

' -59.122 
-------- 
I 

.59.'122 KBTWH 

27.365BTUIW.SQEl' 

-5.726 
-6.610 
-6.195 
0.539 
-0.209 
0.000 
-0.390 
0.388 
0.641 
0.240 
0.000 
0.000 

-17.323 

-17.323 #w 

-------- 

86.304 W /SWT 

O V V V V V V V V O Q V V O V V O O O V V V V V V ~ V O V V V V V V V V Q V V O Q O Q V V O V O O V Q V O V O Q Q Q V V V V V Q  

Q 
0 

NOTE 1)THE ABOVE LOADS MCLUDE OVTSIDE VBfTIUTION AIR v .  
0 -_--  LOADS Q 

Q 
V 

0 
V 

V 
V 

V V V V V V O ~ ~ Q V V V O Q O V V V V V O Q Q O O Q V V Q V O V O Q Q Q O V V V Q Q Q V O V V V V Q Q Q Q V V V V V V V Q O V  

2)TIkES GWEN IN STANDARD TIME FOR THE LOCATION 
IN CONSIDERATION 

r . 



EPNTH 

JAN 

FEB 

MR 

APR 

MAY 

3uN 

JVL 

AUG 

SEP 

OCT 

Ex)V 

DEC 

TOTAL 

w 

COOLING 
ENERGY 
( m) 

0.14665 

0.19079 

0.28203 

1.52560 

2.43285 

4.07833 

5.99154 

5.10707 

2.69067 

I .  62448 

0.61120 

0.06493 --_------ 
24.746 

PIAXIMUM 
TIME DRY- Wer- COOLIMC 

O P W  BULB BULB LQAD 
DY HR TBlP TEMP (#w ) 

25 13 7.C 4.C 7.095 

17 13 4.C l.C 7.393 

3 17 26.C 16.C 7.694 

27 17 29.C 17.C 11.227 

21 12 31.C 24.C 14.436 

20 15 32.C 25.C 16.894 

13 17 37.C 25.C 16.233 

22 14 28.C 21.C J5.445 

19 15 30.C 18.C 13.267 

10 15 20.C 12.f 11.420 

2 13 23.C 16.C 13.387 

16.894 

HEATING 
ENERGY 
( rn) 

-5.189 

- -4.385 
-2.909 

-1.209 

-0.547 

-0.127 

-0.011 

-0.018 

-0.392 

-0.983 

-2.'679 

-4.625 

-23.072 

TIME DRY- WFP- 
O F W  BULB BULB 
DY HR TEMP TEMP 

12 6 -21.C -21.C 

4 6 -14.C -14.C 

24 6 -13.C -14.C 

9 5 -3.c -4.c 

7 5 1.c -2.c 

1 5 9.c 8.C 

6 5 16.C 13.C 

5 5 13.C 12.C 

23 5 2.C l.C 

21 5 -1.c -2.c 

15 6 -2.C -3.C 

26 7 -9.C -9.C 

-17.323 

-15.216 

-15.061 

-9.629 

-7.902 

-3.853 

-1.592 

-2.203 

-7.410 

-8.982 

-10.955 

-13.919 

-11.323 

1308. 3.368 

1180. 3.368 

1313. 3.368 

1271. 3.368 

1308. 3.368 

127 1. 3.368 

1315. . 3.368 

1306. 3.368 

1264. 3.368 

1308. 3.368 

1257. 3.368 

1299. 3.368 * 
.------- -_---__ 
15401. 

3.368 
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DOE-2.1E-001 Thu Nov 11 11:30:36 1993SDL RUN 1 

WEATHER FILE- TRY CHICAGO . 
.___________________--------- - - - - - - - - - - - - - - - - - - - - -  

SUPPLY RETURN OWI'SIDE COOLING HEATING COOLING HEATING 
FAN EL= DELTA-T FAN ELEC DELTA-T A I R  CAPACITY SENSIBLE CAPACITY EIR E1 R 

(KW) ( C )  RATIO (KW ) (SHR) (m ) (W/M) (#wH/#wH) (M3/H) (KW) (C) (M3/H) 

5812. 2.094 1.1 ' 0. 0.000 0.0 0.215 31.544 0.824 -26.359 0.24 0.20 

SUPPLY EXHAUST MINIMUM OWI'SIDE COOLINC EXTRACTION HEATING ADDITION 
ZONE FLOW PLOW FAN F M W  A I R  PLOW CAPACITY SENSIBLE RATE CAPACITY RATE 
mAME (M3/H) (W3/H) (KW) RATIO (M3/H) (KW (SHR) (KW ) (KW ) (Kbl ) HULTIPLIER 

0.00 0.00 -19.42 I .o 0.00 20.46 - BLDG , 5812. 0. 0.000 1.000 1249. 

, 

, .  

I 
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W W H  

JAN 

PEB 

K4R 

APR 

K4Y 

m 

JUL 

BUG 

SEP 

OCT 

NOV 

DEC 

TOTAL 

MAX 

COOLING 
ENERGY 
( W) 

0.00000 

0 .so 0 0 0 0 

0.00180 

0.18150 

0.70550 

2.43235 

7.23019 

5.06050 

1.06278 

0.13723 

0.04100 

0.00000 --------- 
16.853 

TlPIE 
OF LaAx 
DY HR 

3 15 

28 15 

21 13 

20 18 

13 17 

26 17 

11 17 

30 19 

2 13 

DRY- WET- 
BULB BULB 
T W P  TE4P 

24.C 18.C 

26.C 20.C 

31.C 24.C 

33.C - 26.c 

36.C 26.C 

34.C 24.C 

30.C 22.C 

23.C 19.C 

23.C 16.C 

0.000 

0.000 

1.315 

13.160 

26.022 

30.732 

29.873 

25.500 

21.712 

12.433 

7.322 

0.000 
.-------_- 

30.732 

HEATING 
ENERGY 
( M) 

-11.322 

-9.664 

-7.189 

-2.995 

-1.306 

-0.210 

-0.002 

-0.011 

-0.825 

-2.359 

-6.103 

-9.872 

/ 

-_-__--__ 
' -51.858 

TIME DRY- WET- 
O F W  BULB BULB 
DY HR . T W P  TEf4P 

12 3 -17.C -18.C 

11 6 -15.C -16.C 

24 5 -13.C -13.C 

9 6 -3.C -4.C 

7 6 l.C 

1 6 9.C 

6 6 16.C 

5 6 13.C 

23 6 2.C 

21 6 -l.C 

1% 10 -2.c 

9 6 -lO.C - 

-2.c 

8.C 

13 .C 

12 .c 

1 .c 
-2.c 

-2.c 

.11 .c 

MAXIMUM 
HEATIMC 

LOAD 
WJ ) 

-26.947 

-26.645 

-26.568 

-18.174 

-14.791 

-6.697 

-0.905 

-3.272 

-13.755 

-16.761 

-21.879 

-24.862 
. _ _ - _ _ _ _ - -  

-26.9417 

ELEC- HAXIMUM 
TRICAL ELEC 
ENERGY LOAD 

(W 

2815. 

2547. 

2846. 

2782. 

2951. 

3296. 

4518. 

3984. 

2953. 

2826. 

2117. 

5.512 

5.512 

5.512 

8.031 

9.741 

12.874 

12.263 . 

11.588 

9.986 

8.221 

5.512 

37041. '0 
12.874 

3 



HOURLY HOURLY HOURLY 
. COOLING SENSIBLE DRY- WET- HDTING DRY- WET- COOLING SENSIBLE DRY- W E T -  

LQAD HEAT BULB BULB LOAD BULB BULB LOAD HEAT BULB BULB 
HOUR (m 1 RATIO TEMP TEMP (KWH ) T a P  TEMP (#wH 1 RATIO TB4P T B P  

1 0.645 0.478 20.C 18.C -26.097 -1S.C -16.C 16.370 ' 0.618 
2 0.000 0.000 20.c 18.C -26.627 -16.C -17.C 12.341 0.635 
3 0.000 0.000 19.C 17.C -26.947 -17.C -18.C 11.073 0.641 
4 .  0.000 0.000 19.C 17.C -26.941 -19.C -19.C 9.871 0.646 
5 0.000 0.000 18.C 17.C -26.870 -2O.C -21.C 8.560 0.635 
6 0.000 0.000 18.C 37.C -26.789 -21.C -21.C 6.622 0.568 
7 0.000 0.000 19.C 18.C -26.487 -21.C -22.C 12.845 0.648 
8 0.000 0.000 23.C 18.C -26.622 -22.C -22.C 15.546 0.658 
9 4.007 0.600 24.C 19.C -25.915 -22.C -22.C 18.141 0.680 
10 16.650 0.653 27.C 22.C -25.567 -22.C -22.C 20.362 0.688 
11 20.851 0.679 28.C 22.C -25.019 -2O.C -21.C 22.047 0.690 
12 24.419 0.658 29.C 23.C -21.282 -18.C -18.C 25.813 0.687 
13 24.883 0.672 29.C 23.C -18.043 -16.C -17.C 25.018 0.706 
14 27.371 0.679 31.C 24.C -17.257 -14.C -16.C 25.308 0.722 
15 30.433 0.652 32.C 25.C -17.326 -16.C -17.C 24.669 0.753 
16 30.256 0.633 32.C 26.C -18.733 -16.C -17.C 26.128 0.728 
17 30.732 0.637 33.C 26.C -21.568 -17.C -18.C' 26.172 0.732 
18 28.659 0.647 32.C 25.C -24.240 -19.C -19.C 26.426 0.727 
19 26.365 0.613 32.C 26.C -23.417 -2O.C -21.C 24.680 0.730 
20 20.381 0.594 26.C 23.C -25.397 -2O.C -21.C 23.338 0.714 
21 13.235 0.632 21.C 19.C -25.081 -19.C -20.C 21.807 0.711 

11.925 0.601 21.C 19.C -24.355 -19.C -2O.C 21.458 0.709 
5.685 0.538 21.C 18.C -24.360 -19.C -19.C 16.944 0.728 
3.999 0.579 22.C 18.C -24.795 -18.C -19.C 14.055 0.678 -------- -------- --------- 

455.592 

0 :: 
SUM 
w 30.732 -26.947 

SYSTEY-TYPE PSZ SQFTITON 247.2 

SUPPLY AIR PEAK Fu)w 28.95 (Pl3/H-M2 #IN-OAI PERSON 26.01 (#3/H) 
OA FRAC AT CLG PEAK 0.215 OA FRAC AT HTC PEA# 0.215 

* ASTERISKS INDICATE HOURS IDADS NUT W E T  

COOLING PEAK 153.04 (WATT 112 ' ) H€ATING PEAK -134.20 (WATT /W? ), 

27.C 
27.C 
27 .C 
26.C 
25.C 
26.C 
26.C 
28.C 
29.C 
31.C 
31 .C 
32.C 

33.c 
33.c 
33.c 
33.c 
33.c 
32.C 
31.C 
29.C 
29.C 
27.C 
24.C 

, 32.c 

22 .c 
22.c 
22.c 
21.c 
21.c 
21 .c 
21.c 
22.c 
23.C 
23.C 
23.C 
24.C 
24.C 
24.C 
23.C 
23.C 
23.C 
23.C / 
22.c 
22.c 

21.c 
20.c 
20.c 

21.c 



HOUR 

aeOVE 29.4 

26.7-29.4 

23-9-26.? 

21.1-23.9 

18.3-21.1 

15.6-18.3 

B W  15.6 

TOTAL HOURS AT TFWERATURE LEVEL AND TIME OF DAY 

u u l l 2  3 4 5 6 7 8 9 1 0  11 12 l P M 2  3 4 5 6 7 8 9 10 11 1 2  TOT?& 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 

85 53 40 37 32 42 46 63 92 110 130 156 168 170 170 171 167 168  159 148 139 133 127 99 2705 

277 276 258 261 266 254 252 236 241 247 231 207 191 195 195 194 198 197 206 216 225 231 237 265 5562 

3 2 5 5 5 7 5 4 4 7 3 2 0 0 0 0 0 0 0 1 1 1 1 1 5 7  

0 0 0 0 ~ 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0  2 

0 0 0 0 0  0 0  0 0  0 0 0 0  0 0 0 0 ~ 0 0 0 0 0 0  0 0 

--- --- --- --- __-  --_ --- --- --- -_- --_ --- -_- --- --_ --- --- --- --- --- --- --- --- _-_ ---__ 

j 
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GLOBAL SOL GAIN DRY BULB ZONE T H E W S T  EXTRACTN 
SOLAR GLAS+FRM TEMP T B 4 P  SETPOINT RATE 
WATT /#2 WATT C C C WATT 

----(15) 
1 5 1  0.0 
1 5 2  0.0 '  
1 5 3  0.0 
1 5 4  0.0 
1 5 5  0.0 
1 5 6  0.0 
1 5 7  0.0 
1 5 8 ! 2.8 
1 5 9  45.8 
1 510 99.6 
1 511 139.3 
1 512 159.5 
1 513 203.5 
1 514 175.1 
1 515 , 121.9 
1 516 51.6 
1 517 2.6 
1 518 0.0 
1 519 0.0 
1 520 0'. 0 
1 521 0.0 
1 522 0.0 
1 523 0.0 
1 524 0.0 

----(15) 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0.0  
0 . 0 '  
0 . 0  

' 17.0 
458.9 
1157.2 
1668.4 
1946.1 
2786.4 
2359.9 
1558.3 
557.5 
116.8 

0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  

0 .,o 

DAILY SUMMARY (JAN 5 )  
m 0.0 0.0 
MX 203.5 2786.4 
s# 1001.7 12626.6 
AV 41.7 526.1 

MONTHLY S W Y  (JAN) 
EPI 0.0 0.0 
Kt 203.5 2786.4 
SpI 1001.7 12626.6 
nv 41.7 526.1 

YEARLY S W R Y  
rn 0.0 0.0 
MX 203.5% 2786.4 
SM 1001.7 12626.6 

c AV 41.7 526.1 

- - - - (  8 )  - - - - (  6) - - - - (  7) 
-14.4 21.8 22.2 
-13.9 21.8 22.2 
-13.9 , 21.7 22.2 
-13.9 21.7 22.2 
-13.3 21.7 22.2 
-12.8 21.7 22.2 
-12.2 21.8 22.2 
-11.7 21.7 22.2 
-10.6 21.8 22.2 
-10.0 21.8. 22.2 
-8.3 21.9 22.2 
-7.8 21.9 22.2 
-7.2 22.0 22.2 
-7.2 22.0 22.2 
-7.2 22.0 22.2 
-6.7 22.0 22.2 
-6.7 22.0 22.2 
-7.2 22.0 22.2 
-7.8 22.0 22.2 
-9.4 21.9 22.2 
-10.0 21.9 22.2 
-10.0 22.0 22.2 

-9.4 22.0 22.2 
-10.0 22.0 . 22.2 

-14.4 21.7 . 22.2 
-6.7 22.0 22.2 
167.2 933.7 941.7 
-10.1 21.9 22.2 

----( 8 )  
-9868. 
-10493. 
-12186. 
-13109. 
-12773. 
-12976. 
-11357. 
-1 1864. 
-11959. 
-10977. 
-10669. 
-9838. 
-8739. 
-9040. 
-9088. 
-9649. 
-9363. 
-9656. 
-9284. 
-9954. 

. -9030. 
. -8233. 

-8290. 
-8699. 

-1 3109. 
-8233. 

-247094. 
-10296. I 

-14.4 21.7 22.2 -13109.. 
-6.7 22.0 22.2 -8233. 
167.2 933.7 941.7 -247094. 
-10.1 21.9 22.2 , --10296. ' 

-14.4 21.7 22.2 -13109. 
-6.7 22.0 22.2 -8233. 
167.2 933.7 941.7 -247094. 
-10.1 21.9 22!2 -10296. 

, 

, 

I .  
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METRIC INPW/OUTPUT EXAMPLE SMALL BAR/LOUNCE DOE-2.1E-001 Thu NO" 11 11:30:36 1993PDL RUN 1 . 
SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER 
REPORT- PV-A EQUIPXENT SIZES WEATHER FILE- TRY CHICAGO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0.009 1 1 
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1 '  

ENERGY TYPE: 
UNITS: ClWH 

CATEGORY OF USE --------------- 
AREA LIGHTS 

#I% EQmm 

SPACE HEAT 

SPACE COOL 

HEAT RUECT 

PUMPS 6 #ISC 

V W T  FANS 

DOWIOT WATER 

TOTAL 

ELECTRICITY 

10.5 

4.9 

0.0 

4.0 

4.1 

1.8 

17.4 

0.0 ---------- 
42.1 

NATURAL-GAS 

0.0 

0.0 

16.9 

0.0 

0.0 

0.0 

1 

\ 

105.2 

TOTAL SITE ENERGY 147.90 MWtl 136.5 XWHIMZ-YR CROSS-AREA 1 3 6 . 5  #WH/kB-YR WET-AREA 
TOTAL SOURCE ENERGY 233.38 HWH 1162.2 UWHIMZ-YR CROSS-AREA 1162.2 #WH/MZ-YR WFP-AREA 

PERCENT OF HOURS ANY SYSTEM ZONE OUTSIDE OF THROTTLING W E ' =  
PERCENT OF HOURS ANY PL4NT LOAD NOT SATISFIED 

0.7 
= 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO W END-USE CATEGORIES. 



METRIC INPUTlOL7T'PUT EXAMPLE SMALL BARILOUNGE DOE-2.1E-001 Thu NOV 31 11:30:36 1993PDL RUN 1 - 
SYSTEM 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER 
REPORT- BEPU BUILDING ENERGY PERFORMANCE Su14MARY (UTILITY UNITS) WEATHER FILE- TRY CHICAGO ---__---------------------------------------------------------------------------------------------------------------------------- 

ENERGY TYPE: ELECTRICITY NATURAL-GAS 
SITE UNITS: #wH M3 

CATEGORY OF USE _---___---_---- 
I AREA LIGHTS 

MISC EpUIPMT 

SPACE HEAT 

SPACE COOL 

HEAT REJECT 

PUplPS & #ISC 

VENT FANS 

DOMHOT WATER 

10463. 

4938. 

0. 

3991. 

4137 .. 
1772. 

17432. 

0. .--------_ 

0. 

0. 

24162. 

0. 

0. 

0. 

0. 

8889. 

i 

--------_- 
TOTAL 42733. 33051. 

TOTAL ELECTRICITY 42733. #wH 1.838 KWH I M -YR GROSS-AREA 
TOTAL NATURAL-'GAS 33051. M3 1.421 13 I PU -YR GROSS-AREA 

1.838 KWH / M -YR NET-AREA 
1.421 13 I #2 -YR NET-AREA 

. .  
PERCENT OF HOURS ANY SYSTEM ZONE OWSIDE OF THROTTLING RANGE = 0.7 
PERCENT OF HOURS ANY PLawp LOAD NOT SATISFIED = 0.0 

NOTE: ENERGY IS APPORTIONED HOURLY TO ALL END-USE CATEGORIES. 
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METRIC INPVTPIOVTPLPT EXAMPLE SMALL BARlLOVNGE DOE-2.1E-001 Thu NOV 11 11:30:36 1993EDL RUN 1 
SYSTE# 4: PKG PSZ WATER-COOLED UNIT WITH WATER-SIDE ECONOMIZER 
REPORT- ES-D ENERGY COST SVMMARY ________________________________________------------------------------------------------------------------------------------------ 

VIRTUAL mAL METERED 
ENERGY CHARGE RATE RATE USED 

_--______-___--_ __----____--____ __-________ ---__----_-----_--- ---------- ---------- --------- 
mEC-COST ELEePRJCITY ' 1 2 3 4 5  42732. XWH 

DBS-COST NATURAL-GAS 1 2 3 4 5  33051. 13 

Vl'ILITY-RATE RESOURCE METERS UNITSlYR ( $ 1  ($/UNIT) w YEAR? 

3386. 0.0792 YES 

5991. 0.1815 YES A 

9304. 

4.34 
%. 34 

ENERGY COSTlGROSS BLDG .AREA: 
. f  ENERGY COSTlNET BLDG AREA: 

. .  

, 12.56 



m 3243 3243 6.2 6.2 220 5 0 0 0 22 0 0.0761 247 

TOTAL 

32 37 3237 

3461. 3467 

3886 3SB6 

5156 5156 

4611 4611 

3471, 3477 

3306 3306 

3118 3118 

3174 3174 
EL====f= -~------ - ------ 

42732 42732 

8.7 . 
10.7 

13.9 

13.2 

12.5 

10.8 

8.9 

6.0 

6.0 
=SI===== 

13.9 

8.7 228 

10.7 260 

13.9 294 

13.2 3 51 

12.5 326 

10.8 261 

8.9 244 

6.4 214 

6.0 216 _-_---- ------- 
3037 

0 

0 

0 

0 

0 

0 

0 

0 

0 
--I---- -- ---- 

0 

0.0793 

0.0836 

0.0842 

0.0754 

0.0775 

0.0837 

0.0826 

0.0774 

0.0765 ---___ ------ 
0.0792 

2 51 

290 

321 

389 

3 57 

291 

273 

241 

c, 



UTILITY-RATE: GAS-COST W 

RATE-QUALIFICATIONS ---_-_______-_---_-_------------ 
MIN-ENERGY : 0.0 
MAX-ENERGY: 0.0 
MIN-DFMAMD: 0.0 
W-DFMAMD: 0.0 

QUALIFY-RATE: ALL-MM'HS 
USE-IIN-QUAL : NO 

METERED BILLING I!i!l'ERED 
ENERGY ENERGY DENAND 

WM'H E13 M3 M3/HR _-__- -------- -------- --_----- 

RESOURCE: NATURAL-CAS DWD-WINDOW: HOUR 
METERS: ' 1 2 3 4 5 BILLING-DAY: 31 

. .  10860. BTU/M3 
RATE-LMITATION: 0.0000 

JAN 5875 5875 13.3 13.3 965 0 0 0 0 11 0 0.1661 916 I 

FEE 5110 5110 12.2 12.2 850 0 0 0 0 11 0 0.1685 861 

w 4202 4202 11.8 

APR 2261 2261 8.3 

HAY 1453 1453 6.9 

JON 861 861 3.5 

JUL 725 725 2.2 

AUG 716 ~ 716 2.2 

SEP 1110 1110 6.5 

1881 1881 7.8 

NOV , 3517 3 577 10.4 

5281 5281 11.1 DEC 

\ 

0 Om 

---_---- _----_-- ------_- _-_--_-- _--_-__- -__-_-__ 
TOTAL 33051 33051 13.3 

11.8 7 14 0 0 - 0  0 11 

8.3 423 0 0 0 0 11 

6.9 302 0 0 0 0 11 

3.5 189 0 0 0 0 11 

2.2 159 0 0 0 0 11 

2.2 151 0 0 0 0 11 

6.5 244 0 0 0 0 11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.1725 

0.1919 

0.2152 

0.2325 

0.2348 

0.2350 

0.2297 

0.2004 

0.1765 

0.1679 ------- -_----- 
0.1815 

725 

434 

313 

200 

170 

168 

255 ' 

377 

631 ' 
887 ___--__ -----_- 
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