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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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NOTICE

This report was prepared to document work sponsored by the
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agents the United States Department of Energy, the United
States National Aeronautics and Space Administration, nor any
federal employees, nor any of their contractors, subcontractors
or their employees, make any warranty, express or implied, or
assume any legal liability or responsibility for the accuracy,
completerdess, or usefulness of any informatiom, apparatus,
product or process disclosed, or represent that its use would
not infringe privately owned rights.
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Solar Office Building
Reedy Creek Utilities Co., Inc.
WALT DISNEY WORLD

The Solar Powered Office Building at WALT DISNEY WORLD

INTRODUCTION

In November 1977, the utility company servicing WALT DISNEY
WORLD put into operation a new two-story office building,
specifically designed for a unique solar energy system.
Solar enerqgy powers air conditioning, space heating and

potable hot water supply. The solar collectors are the roof



of the building. TThey are horizontal parabblic mirrored
troughs which focus on tracking absorbers,‘moving in one
dimension, and filled with‘water. There is dual storage,
10,000 gallons of hot water 'and 10,000 éallons of chilled
water. The chiller is a commercially available 25-ton
lithium bromide absorption unit and utilizes an existing
cooling tower system as the heat sink. The building has
5,625 square feet of air conditioned space and the collector
area of the roof is 3,840 square feet. There is no
redundant nor auxiliary energy system for space heating or
hot water. There is a connection to the utility company's
chilled water distribution system as the alternate cooling
mode. The building was built with the support of the
Department of Energy of the United States as one of those
selected in the November 1975 PON submissions for space
heating and cooling of commercial buildings. The system is
highly instrumented as part of the National Solar Data
Program. Performance to date has been equal to or exceeded

design criteria.
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A mirrored roof panel with collector bars in focus. The
flexible tube contains both supply and return lines.

Concept

AAI Corporation proposed that the roof be shaped in parabolic
troughs to focus solar energy on collectors, or conversely
that the normal roof be omitted from a building and that the
collector panels serve as the weatherproofing. This would
cut the cost of the actual building construction and make

solar energy more economical. Florida, as the most southern
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of the mainland states, uses four percent of its energy for
space heating, 18 percent for air conditioning, the réverse
of the average in the United States. The collectors as the
roof, are most efficient when the sun is directly overhead
which is when air conditioning demand is the greatest. With
modification, parabolics could be angled or pitched on the
roof of the building at other latitudes to optimize the
collector angles. The system was designed to be of modular
components that could be mass-produced. The solar system
roof was integrated into the architecture of the building.
The system was optimized for a weekly cycle, that is, collect
solar energy seven days a week and normally use the office 8
spaces on a five-day schedule. No redundant heating or hot
water were to be provided, only solar, since there would be

a sizable excess of energy collected during the heating
season. There would be a redundant cooling system for long
periods of cloud cover. An energy efficiency cycle of
controlled building louvers is incorporated in the design and
does increase efficiency to a degree but would be even more
effective in more northern climates. A major purpose of the
building was to showcase or demonstrate a solar system and,
therefore, the building was specifically designed so that all
major components would be clearly visible and that the mechan-
ical features, piping, tanks, pumps, etc., would be color
coded to facilitate understanding the temperatures in any
given position, e.g., the hot water storage tank is red; cold

water lines, blue; and warm water, pink.
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II.

SUMMARY OF PROJECT INFORMATION

Owner Builder: . “Reedy Creek Utilities Co., Inc.

Subsidiary of Walt Disney
Productions
Designer: ' Architectural - WED Enterprises,

Glendale, California ,
Mechanical - Sudtell Engineering,
Glendale, California
Solar System - AAI Corporation,
Baltimore, Maryland

Contractor: 'éuena Vista Construction Co.

'DOE Technical Management: NASA Marshall Space Flight Center,

Alabama
Operational Date: - November 1977
Building: . Type - General Office Area -
‘ 5,625 square feet (522.58m2)
conditioned _ ’
Location: : WALT DISNEY WORLD, P. O. Box 40,

~

Lake Buena Vista, Florida 32830

- Latitude: 28.4°N

Climatic Data

Degree Days . " Heatihg-733 A "Cooling 3226

Avg;:Temp. (°F) Winter 61.1 Summer 75.3
(16.17°C) . (24.05°C)

Avg. Insolation © Winter 1162.35 Summer 1752.75
Btu/Ft/Day Btu/Ft/Day

(315 Langleys/Day) (475 Langleys/Day)

Solar Energy System

Manufacturer: AAI Corporation, Baltimore, Maryland

Application: Heating - 100% Cooling - 80% Hot Water - 100%

-5- '




Collector
Type: Modular cylindricél_concentrator

Area: 3,840 square feet (356.75m?)

Storage
Type: Water
Capacity: 10,000 géllons hot (37,854 liters) -
10,000 gallons chilled
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SYSTEM SCHEMATIC DIAGRAM

l6 SOLAR COLLECTOR

’@@@@EJEJE]E]E]EJ T

4

1 60-120
GPM

MAX. 240

MIN.160°

LEGEND

—— MAJOR SQLAR
SYSTEM .

—~ - MINOR SOLAR
SYSTEM

SCHEMATIC DIAGRAM

 HEAT COOL i
' _WATER
= & 28
= ,?
4 ‘ AIR '(—% ’
Ta
8 | vy
> —{(H 57°F
Y 10,000
GAL
25 TON CoLD
CHILLER
. ‘ ‘ _J
¢ § ——{H 4o
A} o
-4 | ! .
[ ] [ ] ' )
83°F | 1120°F | 6 \/
oomesTic | ! :
WATER | |
CONDENSER
WATER



CONSTRUCTION

i Y

AAT Cdfﬁératiéﬂ“aésiéﬁééf;ﬁdxﬁé;ﬁféctﬁféd the solar components
in Cockeysville, ﬁafyiand; The AAI pérabolic roof panels are
eight feet on the arch, seven and one-half feet on the cord,
32 feet long. They are a Sandwich of aluminum, polyhisocyanurate
foam, aluminum, mastic and mirror. They are shipped with
lifting eyes. They»include\st;ffeners on which éan be hung
lighting, air ducts or sprinklers. They are oriented in an
east-west line. The saddles which support the parabolic
panels fit on top of the building wall, serve as the interface,

provide appropriate structural tie, transmit lateral loads and

provide joint sealing. ‘Saddles were shipped in 30-foot lengths.

~The collector bar or receiver is made of a 36-foot long alumi-

num gxﬁrusion Which serves aé thé structural'backbone éndA,
weather cover. Inside is a grooved or mechanically selective
alumiﬁum plate which is the collector plate and is painted
with black epoxy paint, Copper tubes are swaged to the
collector plate, with a water white tempered low iron glass
covering the plate. The ‘16 coliector bars are?each supported
at their ends by rocker arms, ana are connected horizontally
by tie bars or struts-forming a pa:allelogram.' Tie bars are
adjustable between collectors. The entire system is kept in
focus by an electric eye sensor and an electric motor driving
a screwjack activator which moves the absorbers in the north-
south di;ection. The electronic control panel was also manu-
factured by AAI Corporétion.. Tanks and piping insulation

were done by construction contractors on site. Walt Disney

-8~



World Co. used its affiliated company, Buena Vista Construc-
tion Co. as the general contractor and subcontracted the more
critical parts of work. The building is a concrete frame,
concrete block wall, heavily insulated office building with
minimum windows. This design, plus the fact the roof is
reflecting sunlight, makes it a low energy consumer.
Construction proceeded with no problem in matching prebuilt

solar panels and saddles to the building.

Construction Start Date - February 1977
Construction Complete Date- October 1977

Solar System Start-Up = October 1977

Solar Acceptance Test - March 1978

Demonstration Period Ends - March 1983

Roof panel being lifted in place.



Solar control console

QA




V. MODES OF OPERATION

The system has five operating modes and one central control

system.

The first mode is the collection process through
hot water storage. The collector focusing does
not commence until there is sufficient light
intensity on the photoelectric cells to make the
expenditure of energy in moving the collector
worthwhile. When that occurs, the collector bars
are brought into focus over the parabolic trough
mirrors. When the absorber plates in the collector
bar reach a temperature 20°F higher than the
temperature of the water at the bottom of the hot
water storage tank, the circulating pump is
activated. This loop is from hot water storage to
collector and return.

The second mode is space heating. When the building
temperature falls below the setting of the thermo-
stat a pump is activated to move hot water from the
top of the storage tank into the air handler and
return. There is no other system to heat the
building.

The third mode is for potable hot water. When a
hot water tap is opened, domestic water flows
through a heat exchanger in the side of the solar
hot water storage tank to a wash basin. There is

no other hot water heating system.

-10-



is then opened. ' : ‘ X

The fourth mode is the production of chilled water. -
When the water at the bottom of the chilled water
storage tank is above 45°F and when the water at

the top of the hot water tank is above 180°F, hot

water is circulated through the absorption chiller
and condenser water from the cooling tower is cycled

"through the chiller. Water from the cold water

storage tank is then cyciedAfrom the cold tank
through the chiller and return. The chiller remains
in operation until the bottom of the cold tank
reaches 45°F or dntil,the-hot water tank goes belo&

165°F, whichever occurs first.

- The fifth mode is spacé cooling. This again 1is
activated when the room temperature in the building .
. gets warmer than the thermostat's setting, at whiqh

time chilled water is pumped from the bottom of the -

storage cold water tank to the air handler and return.
When the-bottom of the cold water storage tank exceeds
57°F and building temperature exceeds 80°F, the water

produced from solar energy is stopped. The valve to

‘permit auxiliary cooling by the flow of chilled water

' 'froﬁ;the Central Energy Plant through the air handler

-

=11~




DESCRIPTION OF THE DATA ACQUISITION SYSTEM

In order to obtain information necessary for evaluation of -
the pe:formanée and operation of the solar heating system
throughout the year, 45 sensors were installed within the
system._ These sensors weére furnished by the governmen£ and
inétalled at government expense in accordance with the
document, "SHC-1006, August 4, l976;linstrumentation
Installation Guidelines for the National Solar Heating and
Cooling Demonstration Program."A In Table 1, each sensor is
listed by a code designation and by the parameter measured.
The number,sequencelin the code iﬁdicates the data groups in

accordance with the following table:

Number Sequence ’ "Data Group
. 001 to 099 : climatological
100 to 199 . collector
200 to 299 _ thermal storage
300 to 399 ~ domestic hot water
400 to 499 space heating
500 to 599 space cooling
600 to 699 ' building/load

Each sensor provides data to a Site Data Acquisition Subsystem
(SDAS) every five minutes around the clock. The SDAS digitizes
the data and stores it on tape. Once a day the data is sent

by telephone to an IBM facility in Hﬁntsville, Alabama, where

'i£ is reduced. Monthly reports are prepared, one of which is

sent to Reedy Creek Utilities Co., Inc. .

The monitoring system will permit the government to determine

the following kinds of information:

-12-
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® Savings infconventioﬁal energy -resulting from the
use of solar energy for heating and/or cooling;

* Portion of the total heating and/or cooling load
supplied by the solar ehergy; e

®* Efficiency of the system in converting solar
radiation into useful thermal energy.

# ¢ Thermal performance and reliability of major

subsystems or compoﬁents over the demonstration

period.

Table 1 describes each sensor in terms of its general location

.and the parameter that is being measured. The specific location

of each sensor can be found on Figure No. 1.
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Table 1 .. .

) Instrumentqtion for Reedy Creek Utilities .-

Designation

A. Temperature

TOOL"
T100
T150
T102
T201
T202
T203
T204
T205
T206
T300

T350

T302
T402
T452
T501
TS551
T502
T552
T503
TS553.
T504
T554
T505

T555
T600
B. Power

EP101l
EP102
EP401
EP402

EP403
EP501
EP502
EP503
EP504

- Measurement

Outdoor Ambient Temperature
Collector Inlet.Temperature

-Collector Outlet Temperature

Collector Surface. Temperature , - :=
Hot Storage Tank Top Temperature

Hot Storage Tank Middle Temperature
Hot Storage Tank Bottom Temperature
Cold Storage Tank Top Temperature
Cold Storage Tank Middle Temperature
Cold Storage Tank Bottom Temperature

~Domestic Hot Water Heat Exchanger Inlet

Temperature
Domestic Hot Water Heat Exchanger Outlet
Temperature ‘
Domestic Water Supply Temperature
Hot Load Supply Temperature
Hot Load Return Temperature
Arkla Condenser Water Inlet Temperature
Arkla Condenser Water Outlet Temperature
Arkla Generator Water Inlet Temperature
Arkla Generator Water Outlet Temperature-
Arkla Chilled Water Outlet Temperature
Arkla Chilled Water Inlet Temperature
Chilled Water Supply Inlet Temperature
Chilled Water Coil Outlet Temperature
Chilled Water Tank Inlet Temperature
from Cooling Coil
Chilled Water Tank Outlet Temperature
to Cooling Coil
Return Air Temperature

Collector Pump Power (PHWA-4ZE)

Tracker Motor Power

Hot Water Supply Pump Power (PHWA-52E)

Internal Air Recirculating Fan Power
(AH-6ZE)

Hot Water Coil Supply Pump Power (PHWA-ZE)

Arkla Chiller Operating Power (CH-102ZE)

Arkla Chilled Water Pump Power (CH-102ZE)

Condenser Water Pump Power (PCW-10ZE)

Chilled Water Coil Pump Power (PCHA-3ZE)

-14-




Table 1 (Continued)

Deslgnation Measurement
C. Flow
‘ W1l00 Collector Array Flow Rate
, 4 W300 Domestic Hot Water Solar Flow Rate
. : w301 Domestic Hot Water Supply Flow Rate
W401 Hot Water Coil Supply Flow Rate
W501 Arkla Condensing Water Flow Rate
w502 Arkla Hot Water Flow Rate
i : W503 Arkla Evaporator Water Flow Rate
| W504 Chilled Water Supply Flcw Rate
|
? D. Insolation
i .
i 1001 Collector Plane Total Insolation
| 1002 Collector Plane Diffuse Insolation

-15-
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VIL. COSTS

PROJECT COSTS

Estimated Actual
. . Cost .. _Cost
Building o - $352, 000  $369, 000 .
' Solaf Energy System | 459,662 654, 071
Instrum entation - 12,843 16, 361 -
Display Panel | 9,570 10,°000%
T_otalAl:"erject Cost | , $834, 075 "$1, 049, 432*
DOE Fﬁnding to Date
Solar Energy System | | $373, 303
Instrumentation ' . ) ' 12, 843
Display Panel | , o _ 9, 570
$395, 716

The project as a prototype had the usual first-of-a-kind cost control
problems. Panels which lend themselves to production line techniques,

" were hand-built. In addition, design was pointed at high quality, long
life components and showcasing of all solar components for public
visibility. Proposals for major cost’ reductlon are described in Section IX.

%

* Final actual costs of display panel not yet know.

-17-



VIII. PRERFORMANCE TO DATE f

The first month of data collection was March 1978 and re-

sulted in many adjustments in the data collection as well as

the mechanical part of the solar system itself. The first

month of reasonable data is for April 1978. Those reéults:
® Collector and hot water storage mode (167°F to

226°F actual):

Insolation, total incident 232 MBtu

Collected energy 68 MBtu

Efficiency total 29%

Efficiency during collector 37%
operation |

Electrical operating energy 1.8 MBtu |

Stdrage losses from the tapk 12.3 MBtu

HO6t storage efficiency - 82%

Note: The 12.3 MBtu storage loss includes the
energy used to heat the potable hot water
for the building.

®* pPotable hot water mode:

Consumption is so small that installéd meters

were not accurate. Estimated demand was .4 MBtu

for the month which was included as a hot water
storage loss.
® Space heating mode:

With minor excepfion, the building was heated.

throughout a below normal temperature winter

while equipment was being adjusted.

-18~-



No heating demand was recorded after data

~collection was inaugurated.
No problem with 100% solar heating foreseen.

®* Chilled water production mode:

‘Solar energy consumea 53 MBtu
. ' | Chilled water produced 8 MBtu
To cooling tower 38 MBtu
To atmosphere 12 MBtu
Overall indicated COP .15

Note: Because of sensor problems in the data
collection system, these figufes aie
highly suspect. Control teméeratures of
supply hct water and produced chilled
water have been changed to reduce cycling
of chiller; Also, a condensér water
supply problem has beén corrected.

Latest COP's measured in field range from
.4 to .7.

®* Space cooling mode:

Solar energy consumed 53 MBtu

N ‘ , A ;:.' Total.heat removéd 7.6 MBtu

X ', . . Solar energy chilling 5.4 MDBtu

- Auxiliary chilling | - 2.2 MBtu
Cold storage efficiency 93.4%

To date the National Solar Data System has been very beneficial
to adjusting our facility mechanically and operationally.

Although accuracy of initial data above is suspect in several

-19-



instances, we are confident the present program of correcting
deficiencies will produce a very accurate measuring of per-

formance.

-20-




IX.

RECOMMENDATIONS FOR CONCEPT DEVELOPMENT

Experience to date indicateé fhat this céncept has promise-
of acceptable performance. Acdsts to déte are not acceptéblé.
Walt Disneyforgaﬁ;zations and AAI Corporation separate -and
joint reviews ihdicatgxsiz§ble savihgs possible,‘as follows:
®* Use building ind@stff téchnology in éolar system
fabrications, e.g.;. .
- = Replace aluﬁinum'foam panels with precast,
‘prestfessed lightweight concrete.
-'ﬁse.tilt up waii cbnsﬁructibn with éaddles
precast, or incorporate saddles in pfecast
'paneL.. |
- Cast units in ldcal preéast plants wiﬁh
mirrofé added eiﬁhér as'sagged glass sheets
or prejgositioned strips placed much as tile
work in residential construction.
¢* Develop foam-in-place for receiverAinsulation and
simplify cover glass assembly. Possibly redesign
rece%ygr d;ive ﬁrom rocker arm to an overhead track
with ;oller‘supports, or use sleeve bearings in lieu
of'roller_bearings or rocker arms.
¢ 1In building design:
- Use solar panels as diaphragm for lateral loads.
~ Add windows on low solar sides to reduce light-
ing'dgmand.
-.Install insulation and vapor barrier oh exterior

of building.

-21-



¢ In mechanical design:

- Place solar and HVAC in center of building.
- Eliminate showcasing features, e.g., place
storage in most economical position.
Use micro processor controller now a&ailable in.
lieu of conventional electroﬁics.
$ystem technical impro&éments fdr increased efficiency:A
Utilize low temperature Rankine driven chiller to
improve COP.. With storage available in this project,
a three-ton chiller would satisfy the 15-ton maximuﬁ
demanq.’ | |
Add a cycle toAuti;iZelnight lbw'temperatures to
chargekchilledfétorage."This isAa‘sma;limodificaﬁion A
vof'eXisting airrhandler-and éppfoﬁfiété:cqntfbl logic

for chilled water loop.

T=22-



CONCLUSIONS

The office building is an addition to an existing central
energy plant of fairly sophisticated systems. The pérsonnel
who maintain the solar facility also maintain the jet engine
co-generation system, chiller plant, high temperature hot
water distribution system, high voltage electriéal genera-

tion system, instrumentation and computer systems serving

' WALT DISNEY WORLD. They were already in the prototype

business which makés maintenance of the facility relatively
easy. Tuning and learn;pg how to operate has been an inter-
esting process and only now is coming to a satisfactory point.
The longest learning expérience has been the operation of the
absorption chiller to minimize cycling losses, to d;-bug the

related condenser water system, and to realize the .6 design

coefficient of performance of the chiller. Modification of

the sun positioned sensor was necessary because of moisture

and overheat problems.

This solar prototype will meet its design criteria-of 100%
heating and hot water and over 80% chilling. The concept is
worth pursuing in order to eventually obtain cost effective-

ness.

-23-
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' Seéuence of Qggratioﬁ

1

The building solar heating and éooling is activated by three

components in the HVAC system: The hot water circulating

pump, the chilled water circulating pump and the CEP solenoid
valve. These components must obey the following rules:

® The hot watér circulating pump must be on
whenever either of the two zones require heat.

®* The chilled water circulating pump must be on

whenever either zone requires cooling and if
the solar chilled‘water.supply is adegquate to

control the two zones.

® The CEP solenoid valve, which controls four

pneumatic valves in the chilled water sysﬁem,
o will be-énergized<whenevef the SOiar éhilled

water;supply is inadequate to maintain the th
zones cool and chilled water tank bottom .
temperature greater than.55°F.

®* When the building is unoccupied no heating or
cooling will be prbvided.~ |

®* The coqling'water and heating wafer are not
on at the same time except when one zone.calls
for heating while the other ;one calls for.

cooling.

The accompanying block diagram illustrates the logic for
implementing these rules. A number of decision sensors are

required in the HVAC system to provide inputs to the logic.



o B

The first of these is a differential pressure’switch which
indicates that the fan_in'the air handling unit is on. This
fan is controlled by timers and is an indication of building
occupancy. The remaining sensors are P/E switches associated
with the zone temperature sensors. Six such P/E switcﬁes are
required with three on each zone thermostat pneumatic output
line. The heating signal, from each zone thermostat, consists
of a P/E.switch closure whenever the temperature in the zone
is less than 70°F. The cooling signal, from each zone thermo-
stat, consists of a switch closure whenever the tehperature

in the zone is greater than 78°F. The CEP signal, indicating
that solar chilled water is insufficient to provide adequate
cooling, is a third P/E switch closure whenever the £empera—
ture in the zone is greater than'80°F; The P/E switéhgs
should all be adjustable over the range of at least 60° to 80°F
so that these setpoints can be changed to accommodate building

comfort.

The block diagram indicates how the sensor signals-are used

to generate control signals for the three output components.
No output signals are provided if the differential pressure
switch on the fan does-not indicate fan operation. The
circulating pumps are on if either zone requireé heating or
cooling. If insufficient cooling capacity is available, as
indicated by a zone temperature riée above 80°F, the CEP valve
is activated if chilled water tank bottom is greater than
55°F. This condition is held for a minimum of 30 minutes.

The CEP chilled water will reduce the zone temperature below



76°F. During this period the chilled water circulating pump
will be off. At the end of 30 minutes the system will revert
back to the solar mode. If the zone temperature again goes

above 80°F, the 30 minute CEP water cycle will be repeated.

The HVAC components not mentioned above will all be operatin§
independently of the solar system and are not included in
this interface. This encompasses such things as the zone
‘dampers, the fresh air mixing system, etc., and the controls

for these components.

The control inputs, to the solar equipment cabinet, from the
P/E sw1tches, and the fan dlfferentlal pressure are switch
closures not tied to any other clrcults. A wire pair from
~each of the seven lnputs is connected to the solar equlpment
.console. The outputs to the three controlled components is
llS volt 60 Hz power, capable of actuatlng motor starters or

the CEP solenoid valve.
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. LIST OF DRAWINGS

SOLAR DISPLAY AND OFFICE BUILDING

A-1 - First and Second Floor Plans
A-3 - Exterior Elevations
A-4 - Building Sections

A-6A - Ceiling Mechanical Lay-out

A-7 - Wall's Sections and Miscellaneous Deiails

E-223 - Solar Energy Equipment'Plans, Details, Routing

AC-301 - Air Conditioning Sections and Details

M-101 - Site Plan, Legend, Schedule, General Notes

- M-201 -'Partlal Chlller Bulldlng Floor & Roof’ Plan, Sectlons,

‘ ".Details ;
' M-202 - Solar énergy Equipment Room Plans and Sections |

M-203 - Solar Energy Equipment Room Sections and Details

M-204 - Schematic Flow Diagram A §§
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lNTRoouchON
THIS DOCUMENT DEFINES AND CONTROLS THE MEASUR ING REQUIREMENTS AND lNSTRUMENTATlON SYSTEM
APPLICATIONS FOR A SOLAR HEAT!NG AND COOLING OPERATIONAL SITE. :

THE SECTIONS OF THIS DOCUMENT ARE DESCRIBED AS FOLLOWS :
4 A 4 . o . |
1. PREAMBLE SECTION - CONTAINS DESCRIPTIONS, EXPLANATIONS lNSTRUCleNS-ANb DIAGRAMS
NECESSARY TO UNDERSTAND THIS DOCUMENT AMND THE APPLICATION‘OF THE DATA COLLECTION

SYSTEM TO A SPECIFIC SITE.

5. INSTRUMENTATION COMPONENTS SECTION — LISTS ALL HARDWARE ELEMENTS OF THE DATA
© COLLECTION EQUIPMENT NOT SUBSEQUENTLY LISTED IN THE MEASUREMENTS SECTION.

3. AMEASUREMENTS SECTION — LISTS ALL MEASUREMENTS WHICH ORIGINATE IN'A SOLAR HEATING
AND COOLING OPERATIONAL SITE WITH APPROPRIATE INFORMATION FOR EACH MEASUREMENT.

"
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INSTRUMENTATION PROGRAM AND CO}IPONENTS LIST --- REEDY CREEK UTILITIES
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| OPERATIONAL SITE IDENTIFICATION
' N . . . .

‘towdy

_1/26/78

REV

1. ISITE NAME: _ REEDY CREEK UTILITIES--DISNEY WORLD -

| - L

2. PON : 2126

3.. SITE NUMBER:_ 0018°

4. SITE SDAS TELEPHONE NUMBER: 305-824- 3534

5. * SITE ADAS COMPUTER ADDRESS:__062

. ’ 4‘ - CE . » - - - : . .
6. SITE ADDRESS: NTRAL ENERGY PLANT OFFICE BLDG. -

LAKE BUENA VISTA, FLA.

7. LOCATION:

8.  SYSTEM DESIGNER: Z\- CORP. BALTIMORE, MD.

e R 9 S_YSTEM TYPE{ SOLAR f!EAfIfING ANI? COOLING _

10.  FLUID MEDIA: "ATER -
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ASSOCIATED DOCUMENTS

1.

 SOLAR HEATING AND COOLING INSTRUMENTATION INSTALLATION GUIDELINES, OCTOBER 1, 1977.
[ 1 SITE DATA ACQUISITION SUBSYSTEM PERFORMANCE SPECIFICATION, MAY 14, 1976, IBM NO.
7932905, S | | o
[X] SITE DATA ACQUISITION SUBSYSTEM MODEL I1, PERFORMANCE' SPECIFICATION, 7934354.

[ ] SITE DATA ACQUISITION PERFORMANCE SPECIFICATION. ACUREX MODEL. .

'CENTRAL DATA PROCESSTNG SOFTWARE PERFORMANCE SPECIFICATION, JuLY 28.1]976,-IBM o
no. 7933251. ‘ ' ' ’

"THERMAL DATA REQUIREMENTS AND PERFORMANCE EVALUATION PROCEDURES FOR THE NATIONAL
- SOLAR HEATING AHD COOLING DEMONSTRATION PROGRAM, AUGUST, 1976 (NBSIR-76-1137).

JUNCTION BOX PERFORMAHéE SPECIFICATION, OCTOBER 26, 1976, IBM NO. 7933446.

-t

O SITE-MONITOR (0SM) OPERATION MANUAL,  OCTOBER 17, 1977, IBM NO. 7934365.
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!
~ MEASUREMENTS_LEGEND' |
o N o | o
THE LEGEND FOR THE DATA LISTED IN THE MEASUREMENTS SECTION OF THIS DOCUMENT IS AS FOLLOWS:

" COLUMN 1

CbLUMN 2

) HAchUMN,3
coLUMN 4

| COLyMN 5 . .
'COLﬁMN‘6<

.~ COLUMN 7

"LINE | MEAS NUMBER MEASUREMENT CHANNEL # - ASYN # WIRES » | 'OPERATING RANGE
o o NAME . N s Y SENSOR OUTPUT .
.OSM CODE _ _ ‘ o) .- _}: SDAS_GAIN- = . .
o S - - | __ACTUAL OPER RANGE




"REEDY "CREEK UTILITIES
1P 7933707

IHSTRUHtHTATIONVPROGQAM AND COMPONENTS LIST:

i

MEASUREMENTS LEGEND (CONTINUED)

© COLUMi 8

- CoLuril 9
coLuHn 10

coLumn 11

6-3

I11CROGRL TYPE TEMP SERIAL 4 - - | SLHSOR TYPE | NOTES
HICROGRD /1L SCALE FACTOR UNITS SEUSOR MAHUFACT SERIAL # -
" COPS SCALE FACTOR, SEHSOR P/ CROSS SECTION AREA

SENS0R EXCHT
| | (A0,A1,A2,A3) - HELL P/

CTHE COLUM NEADINGS ARE DCFLICD O THE FOLLOMIIG SHEETS.
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i

. COLUMN 1. LINE NUMBER ’ 3

THIS COLUMN IS USED FOR AUTOMATIC PRINTOUT DATA CONTROL AND LINE IDENTIFICATION.

| T
COLUMN 2. (MULTIPLE DATA SETS) .

' THIS COLUMN CONTAINS TWO DAT% SETS AS DEFINED BELOW."

MEAS NUMBER. THE FIRST LINE OF THIS COLUMN LISTS EACH MEASUREMENT WHICH IS
-IDENTIFIED BY A UNIQUE ALPIHANUMERIC ‘CODE CONSISTING OF TEN CHARACTERS AS FOLLOWS:

'FIELD NO. 1 2 : 3 4

MEASUREMENT NOo. | xy - | o001 | - 0001

PARAMETER TYPE-——---—--—--—l

PARAMETER SEQUENCE..

SEPARATOR

SITE IDENTIFIER

AN ASTERISK (*) POLLOWING THE MEASUREMENT NUMBER DENOTES A CHANGE FROM THE PREVIOUS RELEASE.

-OSM CODE. THE SECOND LINE OF THIS COLUMN LISTS THE ON SITE MONITOR SWITCH SETTING TO
DISPLAY ENGINEERING UNIT DATA. TIIS IS TO BE USED WITH ASSOCIATED DOCUMENT 6 AND THE
GENERAL NOTES ON. PAGE 1.6 OF THIS DOCUMENT :

\BR07
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lNSfRUMENTATION PROGRAM 'AND COMPOMENTS LIST --- REEDY CREEK UTILITIES 1377777
. A , | B - IP 7933707 ' o REV A
©. A, . FIELD NO. } - PARAMETER TYPE C | L
‘CODE | PARAMETER | UNITS ABB
D WIND DIRECTION | DEGREES - AZIMUTH DEG
D SWITCH DEGREES - ON/OFF DEG
EP ELECTRICAL PONER KILOWATTS KW
F FLOWRATE (NATURAL GAS)  FEETS/MINUTE SCFM
F FLOWRATE (FUEL OIL) “GAL/MINUTE GPH
I ~ SOLAR FLUX | BTU PER FOOT® X HOUR BTU/FT - HR
RH "HUMIDITY PERCENT PER
SP SPARE N/A N/A
T "TEMPERATURE _ DEGREES FAHRENHEIT DEG. F
0 DIFFERENTIAL TEMPERATURE DEGREES FAHRENHEIT DEG F/DT '
W FLOWRATE (LIQUID) _. - GALLONS PER MINUTE, GPH
W FLOWRATE (AIR) ~ CUBIC FEET. PER MINUTE CFM
v "WIND SPEED _MILES PER HOUR MPH
PD DIFFERENTIAL PRESSURE POUNDS PER SQ. INCH PSI

.10
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FIELD NO. 2 — PARAMETER SEQUENCE -

_REEDY CREEK UTILITIES

Lowdy |

'5/26/77

IP 7933707

" REV:

A NUMERIC GROUPING WHIEH DESIGNATES THE SEQUENTIAL NUMBER OF A MEASUREMENT WlTHlN EACH

NUMERIC SEQUENCE

001-099
100-199

-+ 200-299

300-399
400-499

~1500-599
600-699

FIELD NO.. 3 — SEPARATOR

"FOR NUMERIC CLARITY.
FIELD NO. 4 — SITE IDENTIFIER

A NUMERIC GROUPING WHICH DESIGMATES THE SITE.

SUBSYSTEM

" CLIMATOLOGICAL

COLLECTOR

THERMAL STORAGE .
DOMESTIC HOT WATER

SPACE HEATIHG
SPACE COOLING
BUILD ING/LOAD

IN WHICH THE MEASUREMENT IS LQCATED..

,SUBSYSTEM. THE SEQUENTIAL NUMBER OF EACH MEASUREMENT CONFORMS TO THE PATTERN ESTABLISHED
IN FlGURE 3-1 OF SHC 1006 SEQUENTlAL NUMBER ALLOCATIONS ARE AS FOLLOWS :

o
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- COLUMN 3.  MEASUREMENT :NAME

THIS COLUHN-LISTS'THE‘MEASUREMENT NAME USED TO DESCRIBE THE DATA SOURCE.

COLUMI 4. CHANNEL HUMBER

THIS COLUMN DEFINES THE SDAS CHANNEL ASSTGNED. TO EACH MEASUREMENT. CHANNEL 1 IS

'RESERVED FOR AN SDAS INTERHAL CALIBRATION OFFSET MEASUREMENT.

COLUMN 5.  ASYH

THIS COLUMII DEFINES EACH MEASUREMENT YILICH IS ASYNCHRONOUSLY SAMPLED AND IS INDICATED BY THE

~ LETTER "A". THESE HEASUREMEHTS ARE SAMPLED EACH 32 SECONDS WITI TIE AVERAGED VALUE-PER 5

MINUTES MAINTATHED FOR TRANSHISSIOH. SYNCHROMNOUSLY SAMPLED MEASUREMENTS ARE READ OHCE PER &
HINUTES AND ARE IDENTIFIED BY THE " - “ SYMBOL. |

COLUMI 6.  HUMBER WIRES | |

THIS COLUH“ DEFINES THE HUMBER OF WIRES PER CHAHHEL USED It TIE SDAS. EITHER 3 WIRE OR 2 WIRE

OR ALL 3 WIRE CHANLELS ARE AVAILABLE VIA A PRE-DEFIHED COMF IGURATION.



vi-d

REEDY CREEK UTILITIES o S 1/2&;&4‘,‘8.. .
Ip- 7933707 .. . N _ REV

INSTRUMENTATION PROGRAM AND COMPONENTS LIST:

COLUMN 7. (MULTIPLE DATA SETS)

THIS COLUKN CONTAINS FOUR (DATA SETS AS DEFINED BELou:.~'
[

é

~OPERATING RANGE - THE FIRST LINE OF THIS COLUMN DESCRIBES THE OPERATING RANGE OF THE
- PARAMETER IN ENGINEERING UNITS ’

SENSOR OUTPUT RANGE - THE SECOND LINE OF THIS COLUMN DESCRIBES THE OUTPUT RANGE - IN VOLTS

OF THE SENSOR.
SDAS GA[N - THe TNIRU LINE OF THIS COLUHN DESCRIBES THE SDAS GAIN SELECTED FOR EACH CHANNEL

ACTUAL OPER RANGE THE FOURTH LINE OF THIS COLUMN lS APPLICABLE T0 ABSOLUTE
"TEMPERATURES "ONLY (AFTER CORRECTION COEFFICIENTS ARE APPLIED )

coLumn 8. (MULTIPLE DATA SETS)

THIS COLUNN CONTAINS THREE_DATA SETS AS DEFINED BELON;

HICROBRD TYPE - THE FIRST LlNE OF THIS COLUHN DESCRIBES THE TYPE OF MICROBOARD USEO FOR
SIGNAL CONDITIONING OF THE EMPLOYED SDAS CHANNEL .

: ’ MICROBRD P/N - THE SECONO LINE OF THIS COLUMN OESCRIBES TNE PART NUMBER OF THE MICROBOARD USED
‘ FOR SIGNAL CONDITIONING OF YHE EMPLOYED SOAS CNANNEL A NON-DEFINED MICROBOARD P/N INDICATES THAT
THIS CHANNEL SHARES A HICROBOARD WITH ANOTHER CHANNEL WHICH WILL DEFINE THE P/N.

SENSOR EXCIT - THE THIRD LINE OF THIS COLUMN DESCRIBES THE EXCITATION REQUIREMENTS FOR EACH SENSOR,
IF REQUIRED. - L | o /3
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~ !
COLUMN 9.  (MULTIPLE DATA SETS)

THTS COLUHH, couTAxns THREE DATA SETS AS DEFINED BELOW:

TEMP SERIAL #-° THE FIRST LINE OF THIS COLUMN DESCTIBES THE TEMPERATURE PROBE SERIAL NUIBFR
(IF AVAILABLE). ‘ '

" SCALE FACTOR UHITS - THE SECOHD LIN[ OF TINIS. COLUMMN DESCRIBLS THE ENGINEERINb UHITS MAINTAINLD I
"THE CDPS FOR EACH MEASUREMENT.

_CDPS SCALE FACTOR -- THE THIRD AHD FOURTH LINES OF THIS COLUMN DESCRIBE THE NUHERIC
SCALE FACTOR(S) USED IN THC CENTRAL DATA- PROCESSING SYSTEN - (CDPS) TO CONVERT EACH
MEASUREMENT. TO CHGINEERING UMITS.

COLUHI 10, ,'(HULTTPLE DATA SETS)
THS CULUHN COUTALNS FOUR DATA SETS AS GEFINED BLLOV:
50 THPE - THE FIRST IIHL GF TS COLUT LISTS THE TYPE (HARE) OF TIE [HPLOY[U SENSOR.

SELSOR MANWFECT - THE‘SECUND LUIE OF THIS CULUHH LiSTS VHE SLHSOR HAHUFACTUILR

SEUSUR /it - THE THIRD LEIHE OF THIS cuLunn L1STS Th['PAuT HUR LR OF THE SEISU.

ULll P/N - THE PUUPTH l]”l UF IHlS LO[UHH D[.(PILES THE PART HUHblh Of A THLRHAI HtLl lF“REQUIREO

fUP THE DEFILED JLnJov S
4
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| : .

COLUMN 11. (MULTIPLE DATA 'SETS)

NOTES - THE FIRST LINE OF THIS COLUMN DEFINES ANY INFORMATION REQUIRED TO SUPPORT

CLARIFICATION OF THE MEASUREMENT.

" SERIAL # - THE SECOMD LINE OF THIS COLUMN DEFINES AN ITEM UNIQUE SERIAL NUMBER
MARKED BY THE MANUFACTURER. | o -

CROSS SECTION AREA - THE THIRD LINE OF THIS COLUMN DEFINES THE CROSS SECTIONAL AREA

~

OF A DUCT IN SQUARE FEET.

./5'
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|GENERAL NOTES

NOTE 1 - DATA NOT CURRENTLY D[F]N[D

i

"HOTE 2 —ENGINEERING UNIT VALUEé MUST BE CALCULATED USING COUNTS & SCALE FACTORS
NOTE 3 LlQUID FLOW WETHIN + 5% OF DISPLAYED VALUL.

NOTE 4 - lNSULAfION NITHIN + 5 BTU OF DIbPLAYED VALUE. !

NOTE 5 - POWER NEASUREMEN] RANGE VALUES & SCALE FACTORS ARE HALVED DUE T0. FOUR TURNS THRU TRANSDUCERS
-A.NOTEAB - POWER 'MEASUREMENT RANGE VALUES & SCALE FACTORS ARE REDUCED DUE TO MULTIPLE 'TURNS THRU TRANSDUCERb

NOTE 7 - VALUES APPEAR ON ATTACHED PAGES AT TIIE REAR OR EMD OF THESE LISTINGS A |

L1-X

(AR
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Colll Water

2 = v L
-~ lwaoo -
w301 " 1302
m o

§ &
Tempered Water Supply

T204 o

Chilled
Water
Starage |
10000 qal

_© T205

° T206
\'_/

CEP
Aux.
Chitled
Water




~

™~

N :

V-] 8 / -

. . SENSORS

J S - .

vl w .

|/ sensor
WIRES

. @A

=

-

T

-

=

i

£

>

x .

e~ .

<3} (=] -

e~ .

Qm

™

1)) .

Dl Z .

@ ' SDAS/J-BOX CABLES

ol fo (FOUR FEET MAX.)-

CENTRAL DATA
PROCESSING
FACILITY

INSTRUMENTATION PROGRAM AND COMPONENTS LIST ---

1DATA'COLLECTION SYSTEM -

. E-19



0¢-3

: P E : 4 ' S
INSTRUMENTATION PROGRAM AND |COMPONENTS LIST --- REEDY CREEK UTILITIES . 5/26/71
' ' L - S .- IP 7933707 o . REV
! é
R
;
L}

19




12-4

'LOWH.':' ’

‘iNSTRUMENTAT;ON'PROGRAM AND COMPONENTS LIST REEDY CREEK UTILITIES ' /1777
: : : ' IP 7933707 ” '
: REV A

EQUIPMENT NAME ; . ~ PART NUMBER' S - SERIAL NumBER

© JUNCTION BOX ¢ - 417933657 - g

e

o o #2.
CABLES (J-BOX TO SDAS) ' |

NO. 1 . 7933654

HO. 2 :  7933653-1.

Ho. 3 o . 7933653-2

w.4 . 7933653-3

NO. § T o o

- NO. 6

NO. 7

SOAS : . . 7934400-2

»

181 DRAWING HUMBER - 7933707

13
©



INSTRUMENTATION PROGRAM ANDi COMPONENTS LIST -=- REEDY CREEK UTILITIES
CL ! | IP 7933707

MEASUREMENTS SECTION

2¢-d

15/26/11.

21



€2-d

INSTRUMENTATION PROGRAM AND COMPONENTS LIST:

.

 'MEAsﬁREH£ﬁT SunMAhv
'PARAMETER
S |
WIND DIRECTION
. o
ELECTRICAL POWER .
fgpduﬁAfE (NATURAL GAS)
SOLAR FLUX |
S
SPABE'.
fEMPERAfURE
ng?fERtNTIAL fEMPERATung_
FLOWRATE (LIQUID/AIR)

~ WIND SPEED

owdd

_REEDY CREEK UTILITIES = ° 1/26/18 -

' NUMBER -

C(2).

.26

TOTAL | o y5

XS
fa




|
|
el e bl e e e e I
‘ msrouwrmmmu PHOGRAH AND mMunumrf LIST == PEENY CRFCK. 1P7933707 ‘ 03/23/13
e e e et o e e e} e+ ot e e = e e REVE Co i e e L PAGES T ]
_ RH-mr £Y CHANMEL A§§thulle’ . Coe
e e e i . = e anrm n o ae e+t 2mvotn mn wmim e - ——— c e e 4 . . i e mmas R e P . e 4 e et e e et et e s o ¢ b+ b meosematem it amra e com b = ot —— vt — _ —
N . W AW .wl-nrmf RANGE TEMP SCREAL # SFNSOR TYPE . S
I [HLEAS HUMBER i . A S I]SENSAR u.nmn RAMGEIMICRONRN YYPEJSCALE FACTOP UNITS|SENSOR nmunrr NOTFS -
e N{oo ol MEASHREMENT.__IN__ Y. R{SNAS GA —IMICRUDRD _P/N_ICBDS. SCALE FACTIRSISENSOR_P/M .. JSERLAL. 1 _— ‘
el TUSMTCODE MAME 47TNTELACTIIA rwrp WANGE T TSENSOR EXCIT 0,A1,82,A3) ° NRLL P/N . CROSS SECTIUN AREA T
1 Ted2 -udl8  SPACT mnmr. 07 - 3 10-213  DEGF ARINGF 0ni3 pRT !
e B e eem e . - SUPPLY TEMP DUOROUP ) S 13 14} I 3 1 .o 1932984 L _DEGF/UBLY e NCD e e e o
’ 3 ue2nz h) . +3222634.6-5 $53P4073¢
4 32,226 1+236.23 #1947630E-07 £203U10
| 5 C : +0904392F- 09
b e S — 000 62ME=Y . . A
Bl 7 Tauz -u0le SPACT HCATIHNG 03 —.3 30/2340  DFGF AP I0GF 0396 PRY
' a RETUERN TEHP 0-100 MY 7932983 DEGF/7ETT HINCO
IV e D D302 L e e e e e 50 L RO 3 3% Y. F & SN | SN $534P40236. U - [
NN 10 32,672 J¢236. 7% +1939427E-1 2030
i . : +0004135£-19 : :
"l 12 , o . o ) +JO01S5HE- 1Y
: VETTTSS0 TSGR TH TS A HTUET T e =T 3 i/ 0 T THEGETTTTTTTTRR IDGE o007 T ETITTTTRRY ) e
14 - . TEMP - A-19 v 1932988 DFGF/RLT MIMCD
15 0402 : 50 : +3222639F-08% CShiP4NI 3
S ¥ - . t.'z 226 442300 T e e VOS2WNSE-)T - AF2Q3U0) 2L .. . - _
17 o X +3004406F-09 : .
18 : . +I0016456-13 )
19 T%%1 . z0vly. wvm CONGENSER .05 = 1307169 . DEGF BRIDGE 0008 . o PRY M__ ]
20 v ATEL 0T F 0-17) My 19132909 DEGF/BLY NENCO - Eel :
21 HEN Y 50 . +3367169E-05 AN LIN Y EYA & :
22 wi)-.l.?l /¢l(.l ’:7 . +1228937117<-0n7 F2031)15 3
_273 —_ - i i, e o e oot o 42002V 6E-99 L L i o
2 ) . +DONRVE-1 4 : |
25 EPLO1~0Q13  COMLPETOR I'll‘HL DA A3 D-4 KW, STRALGHT o _HATT XOCP T
26 e BRER _0 102, .x__-r'v __.__.-__.19_32.91_11..“4_____kwnu.-_._._.__......__ CHLO SERTTRONICS . e ]
21 HulL 2 : i . . . PLS=6 :
28 ; ] u)naomnr a7 . ’
e 2 LSRG -\'Ol‘lfk.." avL 01 - 3 /A oo SUNRL O HH A —
30 M/A 79329134 N7A o 1A
.31 50 o
32 NZA
PR B SO - - e e e e+ e e - S e e e e
3% _ . 3 —
35 Isal -0UIT ARKLA CURDLHSEY ~ 0R = 3 10-160) DEGE AR IDGE. onj4 pay
36 . L WMATCE ML THP . =100 My 1932099 . 0'5Gl~'/l‘1.r . qiNCO : .
31 vdol i ' 50 ” - +310154RE-05 S376402136. —
38 . U0 N LTS T s T +12534D1E-97 F203015 23
39 +0002146E-09 . :
BT N . LADINGL228 -1 . A Ll
' ; 1
a7 U




e . . C . : . [ l “ e

[

ve . ) o . o o N f oo - L L
L, . ' e e e Ve et e ae emem e e e e e I

U\Sf”U&!NTATIﬂW PROGRAM AND fﬂHPﬂHle‘ LIST ~-- REEDY CREFK TPT7933707 ’ . T 03/23/76
‘ ' REV: € ' - PAGF:

. _‘____._ ———— . — e e e . e [._. B e L et T Tl SR .5 S NS U Y
. III-ZP(".RT By C“:\N“EL ASS FGHMENT

\cnsnk TYPE )
units SENSOR MANIFACT  INOTFS L S
CTMSESENSOR P/ - JSERIAL ,

WELL "P/N" i [C/RNSS " SECTTON "ARCA| ~—

Sl'llf l'lllll’l" RI\NG
UQL OPFR PANG

S
© EPL02-001H  TRAGKEK MCICK 09 SN STRALGHT WATT XDCR
] powEe 00 MY 7932985 KW/BLT - oo SFHITRUNICS
S NOTE 2 . iy / S 3 AL IR 1) L s
, , - +0039100€-07 o

MEAS NUHDER
TasSMTenodeE”T

LI O

KATING R\M([ : g
MECP ORRD ‘Y?E
llCPOMRDvP/N C
ENSORFMCIT ] (
TRA
032

K A}
—> =

My }HWT!ENI'_ }

ﬂlz—f'
w MDaTa

-~ 4»2*
N

i’

TOOL -00 1A JUTHGAR AMBIENT 10 = 3 =20-120 nsqﬁ_; AR
BRI { T e 0-100 Hy - o

10u0 ’ 3 1 A | | i
A : SUNL2NT /R119.42 o Tl

'
'
-
S

FCTOR THLET 11 — 3 30-450 DEGF . AR IDGE
e =100 MV .. 19329

e e T |

Tiv0 -9918 C?

Lt
‘ _ e
i 1

s b g ot

¢3L.953 74485,54 . - +39

'z ng-;z ,’_—.

AWEWWL WWRWWIR . NN NN R -

S1E50 =018 COLLECTO® ARPAY 12 — 3 30/4%0  DEGF : BRIOGE . . n009 . : ) PeY
OUTLET TEMD 0=100 ny . 1932987 . DGGF/BIT MENGO : :
Sr2ed 50 e, +i16} 5 SS1P4N2Y6 : ,
: . +31.6137 /3469 1n B 1) K TR GYUS T T e s o e o
1 . S -
. ! A ‘

COOR SURFA " 13 - 3 30-450  DEGF " . @epGF: "  ~=-
“4» R LR 7932907

1102_-oorn
: 0
. . +

t3l 019 /+449,5% o +
+

+

1303

COLLEC
CF TF

Gy UUROR) O OVS P  RY — [ e e e mmie e e e e s = e e e e ————

|
!

TNCVSL N—OOE~ OUSWN- OCE~NoW D wN—
-
>
>

D Te0l —001H .HH STurAGE TANK L4 - 3 10-450 NEGF ©RRIDGE T
e TR Y0P Trae Lt o et qlyan oMy et 7942407 e OEGE /B
1493 - . - : 50 . L 31998
. : . . . : L3 9 24440, ‘i‘n . +319159
) 14
18§

!

SR =T 0

- S e s R Rt L ey — ...A..;..'_... B _...1.;. -+0N0

T20z —=Juld  HY STWAGL TANK 15 - 3 -30-469 NEGF AR INGE . ‘ PR
oA L TR : 0=199 . U 7932997 : DEGF/RITY K1
1503 o o : 5) T U T TT #3199R716M-0S - SS
. til.'ﬂﬂ RALS XM . T #30189718-07 f?
) . )T 4000 -09
AL R & A el I

1
i
COC N

[
|



—.iL£Z2.0 . ¢ RS

‘ -
! .
rl ‘ X ) ’ l . . * . . .
e - S S R “ A S O S
, ms'qu w:nrmu nnor.an AND cmwmr'us LISI - REEnY CREEK 1P7933707 ‘ : 03/23/18
' — Y R S i PEV: c__ — __PAGE: t s
PEPORT AY CHANNFL u%lmm&m
s ot eerinin et e s s e e = el T Mt -..‘..4...-_.;1 timmie mmms e e e s me o rts siman ve ae R - ey o — e e -r-_'
L S iAW (wu:umr. PANGF TEMP SEWIAL ¢ . Smsnn Yver. - J
I{HFAS NUHLFR A .S Tl SENSOI CUTPUT RANGE[MICR 0nrn TYPE|SCALE FACTGR unirs|SENSOR HANUFA(T NUTES L
N nnmmmmg N ¥ RISDAS GAIN mmunm o/N_|CPDS SCALE FACTORSESENSOR 0/p __IsepiaL |
———=¢|" asi-copE - 4F === 18 "N FlACTOAL nprn RANG SENSOR EXCT :n.u.nz.n) S AECE e T~ | CROSS T SF cnou AREA|————
I WLOU —oum cuurnw APRAY LA - 3 O0-197.Y  GPM © STPALGHT FLOW MFTER
2. FLNW r : 0-10 Hv: 7932945 ¢ GPN/RLT RANMAPQ S/H-4331
e MRS T : - &0 S R T MK V=3-HOL e e -
4 ) +1047817F-35 SOCT
5 t-‘juq'—gqm_ DI SOLAR a1 - 3 u =9,90  GPM - STRAIGHY - e 4 nnu METFR ) : '
—p T T TR FLOYTOATE = 1) v 7937945 cou/nlr T T TR AMAPD T T T T T G N g R T T T
o 1 1771 . ‘ 50 : . £S5 VDL 0. MKV 1-401 : : .
' 14 . ‘ o . o +5648393F-07 sacr
‘ N g ».301 Z00 18 DIN SUPPLY T IR =7 3°0-9,33°7 GRPH T T UGTRATGHT L T s e F| o msrro - S e o e e
o 10 T FLOW RATF . 0-3) My 7932935 !;P'unn _ AHAPO
1. 1wrl S0 +5 VDC < 0, : Mvv—l Jr)l
12 _— e o e o e e e S . __*56084526-07 SACT - — —
13 1001 ~UU1A 'rmurwu PLANE 19 A 3 07362, n(..tmuﬂz He CAPAcnnu ; K PYEOINOM -
14 . TOT TWdSRLAT 0-12" My s 63 B/F?-11/PIT FPPLEY 15359F3
15 1922 S ) 50, 0. PSP :
S P L SR . e 90529899 L A
17 1554 -0218 " CHIIL H20 coit 20, ~ 3 —m/lzn nscr ® [OGE 0010, PRT
18 _ OUFLEY YEMp = 7 alyanT 9329496 c . DEGFIRET HKCO
———[§ "~ 2000 T R - N e e RN TL =05 T GG I PN IE T T e e e i e e e
- 20 R UL I*l'l 0’ +13349176-07 F203010 .
51 +0002330[-09 o
e 28 e e e N 30006066016 S S . e
23 1504 =-0018 CHILLFD WATER 20— 31 -20-120 DEGF] ARINGE 0nth . - PRY S .
24 o SUPBLY IN.THP " 0-190 v 1932994 . DFGE/BET : . uiNcn _
25 2199 . o T _IRINLADE=-NS S5TP40236 - . R
R ] A e « TIIR, 101 /+120005 0 T e +133339VF 20T T TUF203U NN T e e S ——
21 o - *+INI2I25E-03 . -
28 . . . . M)nﬂblt)'-‘lE—l‘{ L i
"""" 29 “T206 -0018 FW STNRAGE TANK ~ 22 - 3 —=29-123)" NESF . BR - SATREERER IRt -1 3 SR " -
30 . T pnrny TEAP- 0~110 Hv 79 nFm /nm A MINCO ) .
3 2200 50 . A SL9D2 TEDE -5 S53p1ANZ N6
32 . I LN 097 NEALE I L +1333191E-07 F203154 iy
32 e i , Yt R O e e BRI
34 o _ ‘ : mm'ne')s-u 3 : g
35 V502 ~GOLIR DI SUPPLY. TEMP 2% = 3 ID=21)  DFSF a1t §0iF -~ oany ' PEY p
N EFRRR Ll ) L I v notan . my o - 793Z9Ra e pRLEELT e M - _Zf
37 230¢ . 50 : +32451 LAFE-05 $5 1
3a ; +32.451 /fzas 55 +1939359F =27 f o :
39 ) . o FOONYI3TE-D ' :
B R R — DU B - SHLE LS St N e e e i
; n
oty




) LNSTRUMENTATION SRNGR AN AND rnnrmuns LIST -=- PtFl)Y CPF(K lpm:nmr oa/n/ R §
S S - — SR EVL .. €. o PAGEI_ i<t
PFPORT fy rnwru I\SSIGNMFNV
[_________________,.-____._ ettt serier e il o e .c- e , - RO D g, ,. - .... ' - - —"."“'f"—"- ——— A..'._.-._ s e e e g v ts mame = berem s e es re— -“—_-—."‘—;T——'
L : Ji a wloeerating mance : TEMP SFRIAL ¥ . {SENSOR TYPE K
1 JMEAS HUMBFP MEAS CHENT. - ?. 3:{ smsn:z ummn RANGE ulcngnﬁg ;vr‘r s%asrszj\\&nau%gg gggggg gmuncv NOTES - :
MEASUPEMENT.:___IN_ Y. _R] ¢ S —_
. t‘ wsACne T T ‘N-A:a[f “J4TNTE ic |ll\L nc'Fr pmr. seusnp rxcf w.u.az.n) : WELL /N Ppngs srrnnu"lnﬂ'
1 LPS504-0318 CHILLFD WATER 24 A 3 0- . STRAYGHT " WATT XDCR
____%__'___A.._ e GO PUNS OO 4...!).-.1‘)() M\l f—me 1932985 __._K'HGH_._ e ...Uf!;u SEM IPUI!CS-, S
MUYFT2TTT . 5 PCS-5 i :
. o +0039100E-07 Lo
5 __u:nL_uule A.uw.. 25 =_1_0-120. A_GM STRAIGHI. : ‘ 'an MEYER | - i
ry } N OATE T 0-10 7932945 GPM/RTTY £AKAPD - SJN-411%
1 2943 . L5} +5 VXL © 0. ‘ ’ HKV - z-u:um SR
] 4 . . _ olmﬂa%nf 05 SNCT 4
TG RGOS TS00 8 TARKLATEVAPOR 36 TSN 0T1A% .26 GBS RA T T T T T “’"‘"""""""nuu ueven T Thn oo
10 . WATER FLM RTE. . 0-10 MV 7932985, GPU/ATT “ZANA
11 2L6e 59... . . +5 VOC HKV - 1 mu
12 : : S S i fl""‘thSE_ 05_S0CY__ . .
= 13 SPOUL-UDLIE  SPAPE 27 - 3 N/A . ' SHORT . - M/A
14 : NZA g . 1932949 . N/A N/A
- {2___-- i S SOOI 11 et A oo e+ e 8+ N"'/A' O U S - e e e
;X' =3 l'i .
| 1a . : o . C
TTH T VST TGV TAPKEA GEN WATER 20 — X A0-FA0 T URESE T T BRIDGE 0317177 . TRRET < -
20 - : ILEY TEMP - 0-190 ny 7932948 DEGF/BIY - MINCO
21 2802 : 50 . : +31999ARF -6 $5TP40236
22 R e e e e £ 3200 Y) [ 423408 . £1922939€-917 - E223000 0 SO S
23 i : - O ¥0N04ADTE-0Y , -
24 - o o . , +D001554F 11 :
L 25..1% z_-mm__n"vu.._;ﬁu_ WALER 29 - 3. 307230 _ DEGF Re 1nGF 0ng2 - PR
206 OGYLVT TFMp” - , 0-1¥- MV = maz T NEGFIRIT )
21 2902 . : S0 , i ST #3LS0VLSE-05 53040736
28 fll. R E) /0[!4' Y4 - . #1930477F-07 201010,
.__-;9_._,__. e me rmar e e et et et rim s e Smrim ettt n i mrmmes e i aan . i i N0 AGIE =) e e e e e e e .
J : ' qonoISmF-n e =
31 tP4a0t-0p18 ';f}ju?;'"”” PUMP 30, A 3 'M w - 'gggg‘gs‘,gr e : ‘HAH] ’{9”‘" e U
¢ - "WUER . D= X MY - 19329y e M 1O SEN t
'——3§ S R g : $.71.188 40‘,!% ‘ JITEUNIC e e
34 ) oonmmnr 01
35 1508 —Q-’\lﬂ A it rn, = 3 30-1A0 . DFGEL '\Pm(,p : _an1A ) ;,c'.
TG T T ua n( Tve 0-100 MV rnzqoo T DRGE/RLT INCO - . T T s e
Y | 3101 59 +30A32H2E-N5 s'nw.nzm : . , .
D38 - $30.612 /416963 +12VINDATE-NT. F2930U15 - :
3 e e e LU RO, 4t SR MY | A 108 i e — U 2 . = i
- 40 H)O‘) A~ 1 B ll
o 26
18MO7
e - LAV H R WX YRV MY H
Sy s Bl TN ILALIE-1 4 : e




PP W
<

[RERNLACRV S TR B AT PRUOE AL AN LTS L IRT —ee REERY P K 1219434097/ ) - UBY PR YRL
‘ aEv: € - - PAGE:

Byt ry (n. WL ASSIGNARMT
N P 8§ - - ) . A
ok N kAT - ) T telAL Y AT A SLLE .
FHARSN IS IR | A SoplSrse IR RANSE)MICPURRD 1YL \FALL FACTIIE LN {TS]ORySE MANDBFACT 1SS
’ MEAGTY  PENY S Y Plauan GAIN. MICHORED D7 (TS SCAT S WAL T S|STncnw p/y SERA : '
o [ S A TS riane b o FEACTRAL G008 PANSE CISENSDR TYCIT H‘l AT V2,03) WL e/ TORNSS SELTIAN ARPA

-

1w =001 \ﬁ AavK '*. ML -

NraF R IHAF - DR T
SAET e Vel

75429909 HEDIAE R KRR

; ) ’ , R S W LA S LY SHAN L7,
e 7e160042 ' : 1230711 -00 T35

: . ] +IN2NG T~ ) ) :

b . o i e TR 1 O L L P L . . e ia

Tade =aa b Lpbvadat PrLane 38 A 3 O/87a00%0 RTY/E T2-HP CApaCTTiw Oy TNt .
L L Y AR ALY ) I-12 4V 1936363 YA EIIVAE R oLy . 1527730
"'F{:' - , . §iy . 0. ;)4?(! . R
: ‘ ‘ 3. 1933417 o )
OHY : FRuide MO TUW .
;‘i eGPy - < BANADY 4592

R A P T

Lal

]
- R R M

G -

SPy

STRA
wy 7142
.. LY

e ol '}'l‘iﬂ‘"n "'1“ \U"LV Y46 - Y.
LAy :

T
PRV L

O BT SV T
N e L LA LA

i5 K A LR STeaf s L., YR
14 AMETR Vs GTF MERIS w 7937945 GRPNIT ¢ hapn UVAPEEY N
17 3914 Ry +5 vC n, . MKV - 3= :
i : ! B elaThng: T-n5 Sar
R N R B 2 ST TTY AT B TR TS B 4 B {, .4 R RN £211 1 S FLe., 47 yre ) LT
Kgi | kST IR B N IR £ V-1 VY T2 DR VAN . (AR AR Flimwild
R LRI B “a (LIRS [A\JS R WA TR T
S [ AOERAL A IR L WS |

Ka Ty, -gvid WAL E TANR LN AR | i-‘;-:'o‘; Al 1t ot S0 LG . - [PIRN ]
it . FCHPN B RS B B SN T 0-1.) wy Toay2any G TR OITE N 4 BIINT
S9 )3 54 “ pN NéospAng s
B UL, 0T o450 8 F03H15% A e
e Cd :
2. ) )
VA T B e ST ATE TALY W - Tt e 2 e aupnr - ’ '-«r
34 LEREA LI O RS R v 13 aay SNEFTVAE B A g
3 P BTN | ’ X RTINS SR ,,1"|'l\r3.
). R AR BN ARV B SRS + e [ISSTR IV LT
33 : . S . —
3 + -
LT B T B R T TL I I T o S T S firr gy ' RENTES
34 YTy T T -1 Y LALE RASEY n=5¢ 700y S It H N
i” s R P BT IR B LR B VAT .
3n P I A FE R T NI I N (ISR BB s
ke CF (NI R EREREEN B . ' 9—7
Al i R A R : : o
H . . N l"
!
1] d ¢



b,
| :
- S SO S S S s
T INSTR: mrnumm Pum‘.nm AND cmh*uumrs ust - usrnv anrv ier933707 . . : 01/23/18
| e o R - . PEVI__C o PAGE: - . T
KEPAET BY CHANNEL ASSIGNMENT =~ : _ - Co
. : O, O g L e . : — e s e+ o e T
; L . , oA w nvnmnnc RANGE , YEMP SERIAL # SENSOP TYPE :
i TfMeas NuMBER ] oo A S| srusm UITPIT RANGE|MICRABEN TYPFR|SCALE FACTNR UNITS|SENSOR MANUFACT  |NOTES
i - ) Tl MOASIREMENT. ¥ RISDAS GalN " IMICRODRD P/N FCFDS SCALE FACYUPSJSENSOR P/N ERIAL
T E} USW CODET IANE 8 N EFACTOAL OPFR" FANGE ™| SERSORTFYCIT 1 (A0 AT AZA3) T “HuFLLTP7N ™ —ekns8tsFcTron TAREA]T
1 1505 -oom CHILLED WAL TK 40 - 3 =20/120- DEGF ARINGE- '~ 0019 - pey '
2 - QUTLET TEYP 0-100 MV 7932986 DEGF/HLT MINCO .
PR 40290 : o o - S0 ’ L T ) T=190A3ALE-Q5 T SST-P40Z236° LT T
b -19.061 7e119.79 ¢1332047€-07 F20315
5 +0002326E-99 A ,
T - S, e e e e e et e e rim e 30000 TSEV S - e e e
o T 1555 -uoln*rnuu.) WA TER 41 - 3 =29/120  DEGF PR INGF PR
., .8 [ANK CETURN TEMP 0-100 MY 793290k NDEGF/BIT BINCO
V9 a0 R 11 o e e e e "VARTRGAL-5 S53P40134 ‘
N 1] e S18.478 7¢119.90 1311262E-07 TF2030187 e R
O - il +3092319F-99 ’
o 12 . . ) +3003099E-14 °
TTTIITTS00T=0010T CRFTUPHTATR TEMP” c?'-‘ 3 I0SULN T TTREGE T T TRRINGE T TG T T T T T T T T ey T
14 o L0-100 MY 7932990 DEGF/RIT. MINC
15 4201 50 , cen +3227)12F= )5 SLAPRS 36
e ¥32,210 7e159.84 €1225123F-01 Fi32
' Iy - R +00020387-09 g -
; 18 , ‘ +0004G23E- L4
i"‘""iq LPa0Z- uaw INTEFIIAL AER . 43 A 3. 0=8 ‘KW _____ " STRAIGHT e WATT_XDCR
g- AFC TR FAN PHR nN-100 MV 7932984 TKNTBIY niin ';annmurs‘“""" S e e e
| 21 4344 s0° : PC5-15 ‘ . A
3 22 o mmm.nt 27 : 4 o . S
CTTT23TERG03-0010 MM COTL supmv 44 A X 0-.50 KW STRALEHY ©° - C T WATT xneR -
! 24 MR POWRR 0-50 . v T932985" 4 KH/BTT . - OHID SEMITRONICS
l 25 4440 - 50 . : ' 0. PC5-1
b X7 S— e e e e e e e e emnie et e o et SIDOVLOO CZ DT s s e
27 EPOUL-uU1A  AFKLA CHILLER . . 45 A 3 0=,50 KW © STPALGHT o CHAFT X0
23 OPFEATING PR 280 Y 1932965 KW/D1Y Qtn SERYrRONICS
29 A54u. : 50" T Y | O . PCS-) o . :
. ]0 - - . ,' P ' . 4 . - [ .*qor)q.,bsﬁ:.o.’ PPN ~ Wi - . P e e . ) . R S e e e
II' 31 EPH02-00lft APKLA CHILLED © 46 A 3 N=4 Ky STRALIGUT ' - : p . ATT XDCR . ' '
—32___ L MAYER PP PR 0= WY 1932985 KW/A817 e O SFH”RU\H(§
13 NOTE ™27 : i () o o B oL Sakiail e
34 : o ) - ' +INVNNNOF-IT ’
35 tpuuI-g0lA  CUINFASER WATER 47 A 3 0-0 . KW STPALGHT : ARV T XOCE ' ‘
|36 TN S T TRyke pONFR : 0-190 ny 79329R5 CKMARIT T GHIN SEMIFRONICS s
37 . 4l44 50 n, PC5-15 28
| 34 +D0732015-97 .
e e e - ; . L R e e e S S U




B T T P e

TP RIERITLE AT T3

) ISTPUATHTATION PRNGRAN AND CCHMPONENTS LISY. —-- REENY CPEEF (PT7933707
._____—___.,...._ e em mterits  mmmm i e e mrermm sttt mm e S e tee mme _‘..i Frpp— e o e g g 0 gy U R PRV R S P_iv; . — C —————— . —————
) BFeORT PY rm\unru ASSIGHNEHT
e e e et e ¢y e __- o o o e e e
: ] A WIOPERATING PANGE o . Trrw su«m. . SENSOR TYNF

HEAS LUABEP - A S 1 un ouYPUT PANGEIMICPONKND TYPELSCALE FACTAR UMITS)SENSOR MANUFACT [N

.._“EA‘.S'J!-'.EMLNI..__. M._Y R AIM . HICRORED !?{m CPOS. SCALL _FACTOMS|SENSOR_P/M _ ]S

4 o N IlAL nrgEe’ “AN‘.F - 0 EXCIT A2,41 o dFLLL P/N [

usH cune

]

N

E

1 100 -oom)ﬁrn ST WAT HX

PR —— .3..‘_.._ ..

4

S

&

N DEGE 13

owau b'.n./a

o 5/25/7(\

o4 JE IR _..'

/

o . .p T
’ — e l LET. 1E4P.. e e MY . T932990 . _DEGE/RILY L-HINCH e . e et = v i
4391 . +31564754-0G S571-P60736
. .547 J#159. 71 * +12312457-07 203yl
¢3032060€-79 :
e — e S— +0004990E=14 —_ -
T
w
O e e e e e e e e e s s - [, . eem e e+ e e e —- e e e e ——
v
l .
S _,_,____,._'___.-.__,..._._._._..___W».o_.,.._.._._._.-_V_..A..._..__.—.-.‘_..‘_--.___...-._._.—_--—..A.._.—.._.4.....,._. - i b 4 ¢ o S v 20 mai S mmmm s s e e e e el
e e m et e e - — - LA em
: 1
120 ? .



APPENDIX F

' SOLAR ACCEPTANCE TEST



DISNEY WORLD SOLAR PROJECT

ACCEPTANCE TEST

Contract E{49-18)2401




TABLE OF CONTENTS

I. SOLAR SYSTEM ACCEPTANCE TEST

A, ‘Shbsystem Test

1.

Collector/Hot Water Storage Tank
Energy Transport System

a.
b.
C.
d.

Integrity of Installation

Leak Test

Calibration of Instrumentatlon
Functlonal Test

(1) Tank (T-~1l) Isolation. Valves

(2)  Drain Valves _

(3) Collector Pump & By-Pass

(4) Flow Distribution in Collector Array
(5) Collector Air Elimination Devices

Hot Water Storage Tank (T l)/CompreSSLOn
Tank (T=3)

a.

. b.

d'

d.

Integrity of Installation

Leak Test

Calibration of Instrumentatlon-
Functional Test

(1) Compression Tank Pressure Regulating
Valves

Solar Collectors

a.

Installatlon Integrlty of Components
(1) Receiver Position
(2) Screwjack Stroke-

(Figure 1 and 1lA)
Receiver Focus
Torsion Bar
Collector Sun Sensor

o g g g
= OO 0 o O NN O

Page
_NO.

ey
o o

()

hy g
N '
— o
o o -

F-11

“F-12

F-13

F-13

F-14

. F-l4

F-14
F-14

F-15
F-16

F-16
F-16




TABLE OF CONTENTS (Continued)

Solar Hot Water Transport System

For Space Heating

a. Integrity of Installatlon
b. Leak Test

c. Calibration of Pressure Gages & Thermometers
4. Functlonal Test

. ﬁ .“ . R

(1) Space Heating Pump (PHWA 6ZE)
(2) Manual Air Vent -

Solar Hot Water Transport System
For Space Cooling :

a. Integrity of Installatlon

b. Leak Test .

c. -Callbratlon'of Pressure Gages & Thermometers
Collector Fluid Flow' Control ‘System °

a. Integrity of Installation
b. Callbratlon of Thermometers‘

B. System Operatlonal ‘Test

1.

2.

3 ‘.

4.

II. HVAC

Collector Flow Control System
Hot Water Compression Tank (T3)
Solar Hot Water Transport System
For Space Heating ' )
Solar Hot Water Transport System
For Space Cooling

A. Subsystem Testing (Functional Testing)

1.

Space Heating

a. Pump (PHWA-6ZE) & Hot Water Circuit
b. Air Handling Equipment (AH-6ZE)
c. -Controls

- Space Cooling

a. Arkla Chiller (CH-10ZE)

Page
NO.

F-17

F-17
F-18
F-18
F-19

F-19
F-20

F-21

F-21
F-22

F-22

F-23

F-23
F=23

"F-24-

F-24
F-25
F-26

F-27

F-28

Fr-28
F-28

F-28
F-28
F-29

F-29
F-29



f'
g.

TABLE OF CONTENTS (Continued)

Condenser Water Circuit

(1) ‘Pump (PCW-10ZE)
(2) Controls ‘

Chiller Pump (PCH-10ZE) and Circuit
To T-2 Tank

Chilled Water Tank (T-2)

Chilled Water Pump (PCHA-3ZE) and
Circuit to Air Handler (AH-62E)

Air Handler (AH-6ZE)

Controls

B. System Operational Testing

1. Space Heating System
2. Space Cooling System

III. DOMESTIC HOT WATER SYSTEM




IQ

SOLAR SYSTEM ACCEPTANCE TEST

A.

1.

Subsystem Test

Collector/Storage Tank
Energy Transport System

a.

Integrity of Installation

o]

Purpose: To determine if all fluid loop compo-
nents have been included and properly installed
per the complete Disney World Mechanical
Specification.

Method: Visually compare installation and
component manuals with D/W draw1ngs and
de51gn specification.

Results: ‘

2/24/78 - Relocated bypass to bottom of check
valve on. solar system piping.

2/24/78 - Relocated two RTD's in'chilled water
system at IBM's dlrectlon.

3/08/78 - Changed out flow meter in hot water .

' line to air handler at IBM's direction.
~3/14/78 - All other piping was properly installed

as per drawings and specifications. |



Leak Test

o

Purpose: To determine if any water leaks exist

- in loop when pressured to 150 psi.

Method: Pressurize loop only to 150 psi for
four (4) hours. Must not leak.

Results:. Complete - No leaks

Calibration of Pressure Gages & Thermometers

(@]

Purpose: To insure that all gages and thermo-
meters are indicating properly. '

Method: Calibrate gages (must be within +2 psi
and thermometers within +2°F) utilizing pressure
and temperature standard or ice water and hot
water bath.

Results: Complete - All gages and thermometers
tagged and dated.



d. FunctionalfTests

(1) Tank (T-1) Isolation Valves

o

Purpose: To determine if valves isolate

‘tank from collector circuits with no

leaks.

Method: Close isolation valves, depressurize
all loops interconnected with tank, and
pressurize tank to 150 psi for four (4)

hours thru tank air drain. Tank must not
leak.

Results; Complete - No leaks

(2) Drain Valves , -

o

Purpose: To determine if valves will’
properly drain system. :

Results: Complete - The system was flushed,
filled, and drained before the hydrotest.



(3) Collector Pump & By-pass (PHWA-42E)

o

Purpose: To determine if main throttle
valve and by-pass has been properly
adjusted with respect to pump and
collector flow and electrlcal load on

pump.

Method: Utilize pump FMD and collector

FMD to determine pump 50/collector 3.125
flows, measure resistance of circuit 11 feet
and measure ampere draw by pump motor

amps. Compare with published pump data.

Results: Complete - 4.5 Amp

(4) Flow'Distribution in Collector Array

o

Purpose: To determine-if circuit setters
in the fluid loop have been properly
adjusted to provxde for equal +1 gpm through
each collector.

Method: Utilizing portable manometer type
flow meter, measure the flow in each collector.

Result: Complete - Equal pressure at both
ends.




(5) Collector Air Elimination Devices

o Purpose: To determine if air elimination
devices will function properly.

0  Method: Per operation instructions; open
- alr elimination devices and bleed air.

0 Results: Complete

2. Hot Water Storage Tank (T-1l)/Compression Tank (T-3)
a. Integrlty of Installation

0 Purpose: To determine lf all fluid loop
components have been included and properly -
installed per the completed mechanlcal
specification. :

o Method: Visually compare installation and
component manuals with draw1ngs and design
spec1f1catlons.

o Results- ‘Complete - The system has been
installed to the drawings and specifications.

F-10



b.

Leak Test

o Purpose: To determine if any water leaks
exist in locp when pressurized to 150 psi.

"0 Method: Pressurize loop only to 150 psi

for four (4) hours. Must not leak.

© Results: Complete - No leaks

F.11




c. Calibration of Préssure«GageS & Thermometers

o

Purpose: To insure that all gages and thermo-
meters are indicating properly. :

Methdd. Calibrate gages (must be within +2 psi
and thermometers within +2°F) utilizing pressure
and temperature -standard.

Results: Complete - All gages and thermometers
calibrated, tagged, and dated.

F=-12



d. Functional Test

(1) Compréssioh Tank Pressure Regulating Valves

o

Purpose: To determine if the air and
water pressure regulating valves are set
for 40 +2 psi and are operating properly.

Method: Install hydraulic-type pressure
gage on tank. By alternating closing off
air and water and draining tank of air/water,

both valves can be checked by noting pressure

on gage and noting water level in sight gage.

Result: Complete - There.has been a problem
in balancing the air regulator, water
regulator, and the Clayton dump valve.

As of 3/13/78, the system is working
properly. .

F-13




3. Solar Collectors

a. Installatlon Integrlty of Components

(1)

Recelver POSltlon - completed

The recelver p051tlon should be checked with
the drive arm in-its vertical position. - The
drive arm can be orlented properly by using

‘the temporary toollng strut as shown in

T Flgure 1A.. _Each recelver support can then

(2)

fbe checked w1th a level to see that the

receivers are also in the verticéal position

and that the parallelogram is properly
:allgned - : A

Screwgack Stroke -.Completed

The screwjack drlves the recelver array
through the drive arm. The limit switches
mounted on the screwjack motor should be set
to insure proper travel of the drive arm.

The travel for the arm should be 48° north
of vertical and 42° south of vertical to
provide a total stroke of 90°. This arm
rotation will correspond to a screwjack
stroke of 39-1/2". The proper travel. lS

-shown in the following sketch.

F-14
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b. ReceiVer Focus --Completed

" In order to achleve the max1mum system performance,‘
it is important to insure that the receivers. are adjusted properly
with regard to the reflector focal point. This focal point varies.
in position, size and density depending on the.sun angle. The proper
receiver adjustment, then, is the position . at which the total
absorbed heat over the complete operatlng stroke for the entire
receiver array is at a maximum. :

This can best be checked by noting the illuminated
area on the underside -of each of the receivers at various times of
the day. If some or all of the units show a tendency for this
illuminated area to favor one side or the other of the target
(recelver glass) .over the period of a full day's travel, then there
is a need for further adjustment. If the amount of drift of the
illuminated area from one .side to the other is roughly equal and
the losses on each side are about the same for each receiver at all
sun angles, then the receivers can be considered properly focused.

c. Torsion Bar - Completed

. The torsion bar counterbalance for the receiver
array relies on a friction clamp to transmit torque from the torsion
bar to the channel assembly. To insure that this friction clamp is
not slipping, the following check should be made. With the drive
arm in the vertical position, an index mark should be placed on the
_ torsion bar and a matching mark on the friction clamp collar. The
receiver array should then be run to the north stop, 48° off the
vertical. If the index marks are Stlll in line, then the torsion
bar is working properly. ‘ :

d. Sun Sensor - Completed

In order to move the receiver array into the maximum
focal point as the sun's angles change, the sun sensor is located on
Receiver No. 1. The sensor is tied to the control console and has
been adjusted with a separate written procedure.

This can best be checked by noting the illuminated A
area on the underside of each of the receivers at various times of the
day. If the illuminated area favors one or the other, over a period
of two full day's travel, then there is a need to recalibrate with
the written procedure. When the amount of drift of the illuminated
area from one side to the other is roughly equal and the losses on
each side are about the same, the receivers can be considered
properly focused.

F-16



4.

Solar Hot Water Transpbrt System
For Space Heating

a‘

Integrity of Installation

o

Purpose: To determine if all fluid loop'
components have been included and properly
installed per the mechanical specification.

Method: Visually compare installation and
component manuals with drawings and design
specifications. -

Results: Complete - The system is in

agreement with the specifications and
drawings. :

F-17



b. Leak Test

o

Purpose. To determine if any water leaks ex15t
in loop when pressurized to 150 psi.

Method: Pressurize loop only ‘to 150 psi for
four (4) hours. Must not leak.

Results: Complete - No Leaks

c. Calibration of Pressure Gages & Thermometers

(o]

Purpose: To insure that all gages and thermometers ,

are indicating properly.

Method: Calibrate gages (must be within +2 psi
and thermometers within +2°F) utilizing pressure
and temperature standard. T

Results: Complete - All gages and thermometers

have been calibrated, tagged, and dated.

F-18



d. Functional Test

(1) Space Heating Pump (PHWA-6ZE)

o

Purpose} To determine if pump is performing.
per specification and is properly throttled

Method: Manually start pump and open hot

water - coil control valve. Note the flow

from the FMD, the circuit resistance from
the pressure gages and measure the ampere
draw by pump motor.

Results: Complete 7 GPM and 4.6 Amps
at 11lo0v. ‘ :

F-19



(2) ° Manual Air Vent

(o} Purpoée: To determine if this vent removes

- alr from circuit. o ’

0o Method: With pump stopped, open valve until
water flows from vent,:then close. With

pump running, check hot-water coil for
gurgling noise. Ce

© Results: Complete




5. Solar Hot Water Transport System
For Space Cooling

a.. Integrlty of Installation

o

_Pufpdée:* To determine if all fluid loop:

components have been included and properly
installed per the completed mechanical
specification.

Method: Visually compare installation and
component manuals with drawings and design
specifications.

Results: Complete - The system is in agree-

ment with the drawings, specifications, and
manuals.

F-21



b. Leak Test

e

Purpose~ ‘To determlne if any water leaks exlst

'_ln loop when pressurlzed to 150 pSl.

' Method.' Pressurlze loop only to 150 p51 for
. four. (4) hours. Must not’'leak.

BN

Results: .Complete - NefLeaks

C. . Callbratlon of Pressure Gages & Thermometers

o

Purpose: To insure that all gages and thermo- .
meters are indicating properly.

Method: Calibrate gages (must be within + 2 psxl
and thermometers within +2°F) utilizing pressure
and temperature standard

Results° Complete - All gages and thermometers

have been calibrated, tagged, ‘and dated. T

- Fe22



Colléctor Fluid Flow Control Sysfem
a. Integrity of Installation

"0 Purpose: To determine if all control circuit
- components have been included and properly
- installed per the completed mechanical
specification. '

. "o Method: Visually compare installation and
wme.COMPONnEnt manuals with ‘drawings and design
specifications.

o Results: The'systeh'is in agreement with the
drawings_and specifications.

b. Calibration of Thermometers

o Purpose: To insure that all thermometers are

- indicating properly.
o Method: Calibrate thermometers within +2°F
utilizing pressure and temperature standard.

O Results: Complete - All gages and thermometers
have been calibrated, tagged, and dated.



B.

System Operational Test

lo

o

Collector Flow Control System -

Purpose: To determine if system (Operation of
collection pump - PHWA-4ZE) is functlonlng properly -
with regard to. the follow;ng operating modes- o

- Pump Start-up: Pump starts when the collector

‘surface temperature is 20. .+2°F above temperature
of tank bottom.

- If cbllector pump can maintain a at of

0 5° +2°F or more, pumplng continues.

- If not pump shuts down and repeats start-up
procedure,

Method: Record collector surface temperatures, ‘tank
bottom temperatures and collector At durlng pump o
operation. e

Results: Complete - There are four (4) surface
temperatures taken and any.two (2) will start the
pump with a at of 20° +.2°F above the temperature
of the tank bottom. : :



2. Hot Water Compression Tahki(T3f

o

Purpose: To. determlne if the compression tank is
operating properly with respect to the expansion and
contraction of the water in the hot water fluid loop.

Method: Install pressure gage on tank and observe
compre551on tank controls during periods when loop
fluid is expanding or contractlng

- Tank pressure should remain at 40 +2 psi.

- Water level in tank as seen through sight gage
should be maintained at a level prescribed in
pressure-level controller manual.

Results: Complete - There has been a problem in
balancing the air regulator, water regulator, and
the Clayton dump valve. As of 3/13/78, the system
is working properly.

F-25



“"3. 'solar Hot Water Transport System

For Space Heating

o Purpose: To determine if the pump is properly
interconnected>with HVAC system.

o Method: Increase temperature setting of space
thermostat until pump starts.'

O Results: Complete .

F-26



4’.

Solar Hot Water Tranépoft System
For Space Coollng

o

Purpose: To determlne if throttle valve and by-pass
-have been properly ad]usted with respect to flow

to chiller (CH-10ZE).

Method (for back preSsure relief valve) : . Drain
.chilled water tank (T-2) sufficiently so that

chiller will start when the necessary hot water

is available from hot water storage. With the

pump/chiller running, open and close the chiller
throttle valve and record the flow and the pump

electrical data and compare with operating data

in Arkla manual.

Results: ACbmplete - It was not necessary to drain
any of the chilled water since the temperature

was high enough to let the unit start. 90 GPM

4.5 Amps



II. HVAC

A. Subsystem Testing (Functional Testing)

1. Space Heating

a. Pump (PHWA-6ZE) & Hot Water .Circuit

o

Purpose: To. determine if thé pump has
the proper direction of rotation and
supplies the required GPM to the heating
coil. o ' h - '
Method: Visually check to see if the
rotation is the same as 'shown on the
pump casing. The GPM will be checked
with a flow meter. " '

Results: Complete - 7 GPM

b. Air Handling Equipment (AH-6ZE)

(o]

Purpose: To determine if the air handling
equipment will supply heating to the
office space.

Method:' Place thermostat at a temperature
that requires heating. Visually check -
inlet and outlet damper for each zone to
be sure the cooling dampers are closed and
the heating and return air dampers are
open. The economy cycle should not be
operating. )

Results: Complete - One damper indicator
was reversed, so the damper was readjusted.
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| : c. Controls

o Purpose: To determine if the alr heating
controls function properly.

o Method: Check modulating control valve
by changing thermostat setting. Check
‘inlet water and outlet water temperatures
and hot deck setting to be sure valve is
functioning properly."

0 Results: Compiete ~ We tried several
- different hot deck temperatures, but ended -
up back at 100°F, where Honeywell had set it.

2. Space Coollng

‘a. Arkla Chlller (CH lOZE)

-

bo Purpose. To determlne if the Arkla functlons
properly.
o Method: The unit should be placed in
" . operation at the dlrectlon of a factory
representative.

o Results:» Complete - January 7} 1978



Condenser Water Circuit

(1)° Pump (PCW-10ZE)

o Purpose: To'de;érmine pump direction

and GPM. -

o Method: Viéﬁally'éhéck rotation.
Check GPM with flow meter. :

O Results: COIhple_te - 90.GPM

(2) Controls

o Purpose: To determine if the controls
will limit the condenser water
temperature a minimum of 70°F.

o Method: Operate the condenser water
system and Arkla when the cooling
tower water. is less than 70°F.
Visually check mixing valve and
thermometers in ‘the system.

o Results: Complete

- F-30



c. Chiller Pump (PCH-10ZE) and Circuit to T-2

o

Tank

Purpose:j Toidetermine pump direction,
GPM and operation of valves and control
in piping to Tank T-2.

Method: Visually check pump direction.
Use meter to check GPM. Check location of
valves and controls with drawings and
operate each to be sure the seats are
clean.

Results: Complete - 90 GPM

Throttled to 60 GPM, the motor average was
high - 3.1 Amps. The name plate indicates
it should be 2.6 Amps. The motor was
returned to the manufacturer and tested.
The motor test proved satisfactory and is
in warranty at 3.1 Amps.

d. Chilled Water Tank (T-2)

-

o]

Purpose: - To determine if the piping to
Tank T-2 has any water leaks. Tank T-2
was hydrotested before installation.

Method: Pressurize loop only to 150 psi

- for four (4) hours. Must not leak.

Results: Complete - No Leaks

F=31"



Chilled Water Pump (PCHA-32E) and Circuit to
Air Handler (AH-6ZE)

o

Air Handler :(AH-62ZE)

o

’Purpose:- To determine if the pump has the

proper direction of rotation and supplies
the required GPM to the cooling coil.

Method: Visually check pump rotation as -
shown on the pump casing. Check the
GPM flow with a flow meter.

Results: Complete - 35 GPM

Purpose: To determine if the air handling
equipment will supply cooling to the office
space. :

Method: Place thermostat at a temperature
that requires cooling. Visually check
inlet and outlet dampers for each zone "
to be sure the heating dampers are closed
and the cooling and return air dampers are
open. The economy cycle may operate if
conditions are proper. '

Results: Complete - The economy cycle had

to be redesigned and altered before it would
operate as required by the specifications.

F-32



g. Controls

o0 Purpose: To determine if the air cooling
controls function properly.

o Method: Check modulating control valve
by changing thermostat setting. Check
inlet and outlet temperatures and cold
deck setting to be sure valve is
functioning properly.

o0 Results: Complete

B. System Operational Testing

1. Space Heating SYstem

o0 Purpose: To determine if the heating system
functions properly.

o Method: Set all controls in automatic and
adjust thermostat to require heating.
Observe temperature in space and thermostat
setting to ‘be sure they become equal.

o Results: Complete




2. Space Cooling Systém

o Purpose: To determine if the cooling system
functions properly.

o Method: Set all controls in automatic and
adjust thermostat to require cooling.
Observe temperature in space and thermostat
setting to be sure they become equal.

©0 Results: Complete

ITI. DOMESTIC HOT WATER SYSTEM

o

Purpose: To determine if the automatic temperature control

on the domestic hot water is functioning properly.
Method: Determine water temperature in bottom of hot
water storage tank. Check setting on automatic control.
Open water faucet and measure outlet temperature.

Results: Complete - 120°F

F-34
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OPERATION AND MAINTENANCE MANUAL
REEDY CREEK UTILITIES CO., INC.

CEP SOLAR BUILDING

 April 1978



Title

OPERATION AND MAINTENANCE MANUAL

REEDY CREEK UTILITIES CO., INC..

CEP SOLAR BUILDING

. CAUTION (Potential Hazardous Conditions)

I. Operating Instructions

A,

Initial Adjustments

l. Receiver Focus :

2. Screw Jack (Limit Switches)..
3. Controls (Sun Sensor)

4. Circuit Setters

II. Calibration
A.

III.

Sun Sensor

Systems Tests

A.

Collector

l. Turn On and Focus
2. . Turn Off '
3. Overheat
. Chiller Control

l, Set Up

2. Switch Test

3. Logic Test
Heating - Cooling Control
1. Set Up

2. Switch Tests

3. Logic Tests

IVv. Variations

V. Miscellaneous

A.
B.
cC.
D.
E.

Condenser Water Pump Control
North Limit

Collector Position Indicato
Flowmeter -

Operating Mechanism '

VvI. Maintenance
A,

Periodic Maintenance
1. Operating Mechanism

a. Screw Jack

b. Receivers
2. Reflectors - Roof Panels
3. Controls
4.

Piping - Flow Rates (Circuit Setters)



Operation and Maintenance Manual (Continuéd)
Reedy Creek Utllltles Co., Inc.

CEP Solar Bulldlng

Title : ' : ' Page #

VI. Maintenance (Continued) :
B. Repair and Replacement Instructlons S :G=25
l. General - ' G=25
2., Operating Mechanism CL .- G=25
Figure 4 o . G-28
Figure 5 : . . G-29
Figure 6 L L G-30
Figure 7 ' . » - G-31



CAUTION

o The operating angular stroke of the receivers
must not. exceed 48° north of vertical or 42° ..

_south of vertical.

o = Damage to receivers will occur if absorber
temperature goes above 320°F (overheat) or,

with water in the system, below 32°F.

.0 Walking on the reflective .surface of the roof
without proper padding may cause cracked

- mirrors.

o If the system is shut down or the water flow
to the collectors is interrupted, the receivers

must be kept out of focus to prevent overheating.

. 0  The system should be operated in-automatic or. - -
. off position. The manual position is for

calibration-only and by-passes the built-in

safeties.




-I. Operating Instructions
.A. Initial Adjostments
1. Receiver Focus

The receiver positionAehould.be checked with the

drive arm in its vertical position. The drive arm oan‘be.

" oriented properly by using the temporary tooling strut as

shown in Figure 1. Each receiver support.can then be checked
with a level to see that the receivers are also in theAvertical
position and that the parallelogram is properiy aligned. This
procedure is designed to provide a preliminary aiignment of |

. the receivers.

A turnbuckle type adjustment screw is located in
the tie bar between each receiver as shown in Figure 1. The'
screw:can be rotated to increase or decrease the tle bar - |
length and hence the recelyer spacing. The nominal dlstanoe
between tie bar.sections is three inches as shown in the
figure; An adjustment travel of +two inches has been provided.
It is important that the distance between tie bars not-be
allowed to ‘exceed five inches. Adjustment beyond the flve
inch dimension will cause a decrease in the tie bar strength
and a possible failure of that point. - Adjustment to the |
receivers should begin at the bulldlng mld-p01nt and continue
outward to the north and south ends of the building. This is
done ‘because adjustment of the inner reoeivers also moves.
all outer units on that side of center. After the adjuetment'
”has been:completed,‘the outer splice tube is slipped over the

turnbuckle to lock it in place,} The locking screw then-



L=D |

Receiver

Recelver

support strut —

_Tlebar = ' Turnbuckle
: g : locking screw

Eiii:il'.\’;l i@lf’lﬁ/ﬁ i/M. n

Turnbuckle . Splice tube
/ Bubble level

90.87 in. (ref) A
l’_typlcal all spaces —"'l

FIGURE 1




. fastens the splice tube to the turnbuckle screw.

In order to achieve the maximum system’performénce»

it is important to insure that the receivers are adjusted

. properly with regard to the reflector focal point. This focal

point varies in position, size, and density depending. on the

sun éngle. The proper receiver adjustment, then, is the

position at which the total absorbed heat over
operating stroke for the entire receiver array
maximum. | . .

This can best be checked by noting
area on the underside of each of the receivers
times of the day. If some or all of the units
for this illuminated area to favor'one side or

the target (receiver glass) over the period of

the complete

is at a

the illuminated
at‘vafibus |
show a tendeﬁcy
the other of

a full day's

travel, then there is a need for further adjustment.'.If the

-~

amount of drift of the illuminated area from one side to.thé

other‘is,roughly equal and the losses on each side are about'

the same for each receiver at ali''surn angles, then the

receivers can be considered properly focused. .
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2. Sérew'Jéck
The scréw jack dfives the receiver array thrdugh
the drive arm. The limit switches mounted on the screw jack
motor should be set to insure proper travel of the drive arm.
The travel for the érm should be 48° north of vertical and
42° south of vertical to provide a total stroke of 90°. This
arm rotation will correspond to a screw jack stroke of
39-1/2". The proper travel is shown in the sketch below. Be
; , 'surevto use the manufacturer's recommended procedure for

adjustment of the limit switches.

Limit
Switch
Location

FIGURE 2.




3. Controls - Sun Sensor
In order to move the receiver arraé into the

maximum focal p01nt as the sun's angles’ change, the sun sensor.
is located on Recelyer No. 1. AThe sensor is tied to the con-
trol consoie:and has been adjueted with. a separate writteo
procedure,.‘ .' | |
o This can best be-checked 5y noting the iliuminated
" area on the underside'of each of the receivers at various
times of the dey, If the illuminated area favors one or the
other, over'e period of two full day's travel, then there is
a need to receiibrate with the written procedure. When the
amount.of drift of‘the illuminated area from one side to the
other is roughly equal and the losses on each side are about

the same, the recelvers can be con81dered properly focused.

4. Circuit Setters . v

In order to perform a. hydronic system balance
.ﬁ“there is. a'01rcu1t setter valve in ‘the return from each
reéeiver: Lack of balance of the system could starve the
receivers. farthest from the pump. Alr~trapped in any one
receiver ¢ould cause 1nadequate flow to that recelver. It
iéi therefore, necessary that the pressure dfop be cheecked at

sgeiver. In or¥der to6 check thie flow; an aceurate
reading on the meter i§ not of major significance; but the



II. Calibration

Prior to installation, the platinum resistance thermometers
(PRT(s, also referred to as RTD's) have been checked for Ry |
(resistance at zero degrees celsius) of 100 +0.1 ohms*and at
sufficient other temperatures to show tHey' folilow ‘the + - |
Callendar-van Deusen temperature/resistance durve for .00392
vafplatinum from 0°C to. .at least 130°C (266°F). In‘addftion,
the resistance bridge~amplifiers have been calibrated using
precision resistors in place of PRT's, and these'resistances
are within +.01% of nominal at 0°F, 32°F, 100°F, -212°F, “300°F,
and 350°F. The readout linearizers have also been calibrated_
to compensate for the non-linear Callendar-van Deusen equation
to reduce the readout error from a maximum of +3. 06°F to a
maximum of +0 2°F. Procedures for performlng these callbra—
'tlons are lncluded in the handbook. With no addltlonal system
callbratlon or adjustments, all temperature readlngs should be
“w1th1n il F of theAtrue ‘temperature. The error can be reduced
to less than 0.3°F by immersing the'temperature sensors at
the ends of their wire runs in an insulated container of”
meltinglcrﬁshed_ice made from low mineral content water, and
adjusting the balance pot on the appropriate -bridge amp
circuit for zero volts out of the-bridge amp, or a 32.00°F

reading on the temperature readout.. An alternate prqcedpre
yielding even greater readout accuracy is to immerse the PRT
and a precisioh thermometer in a stirred fluid near 32.6Q°F

T
Y4 gt

and adjust the balance pot for equal readlngs,llmmerse them

IS TR AT TR

1n a stirred fluld near 212°F and adjust the scale pot for
S el i 743 Wé‘b}
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' equal readings, and repeat the cold and hot immersion and

adjustmentsAuntil no adjustmeént is necessary, remembering

that the PRT must be connected to its normal wire, and
several mlnutes 'should be allowed between immersion in the
stirred fluld and any adjustment.

The above and the delta.T calibrations should be nade
on a periodic (six months cr one year) basis, and if either
the bridge power‘supply or the op amp power supply is
replaced or reset to a voltage differing from that at

calibration by more than 0.1%,

A. Sun Sensor

Insert extender card between sun'follower amplifier

and its socket. The extender card has three amber and four

'-red LED 1nd1cators for three light levels and’ two N errors

and two S ‘errors. The bottom amber and two red lights are
for.the center photosensor.

Put the test panel meter switch in "Test Jack"
position. Connect the upper meter to TP8 and ground, and
the lower meter to the juncticn at'R40; Cll,.and R46 and
ground. The top meter reads the inner sensors amplitude.
difference, and the bottom reads. the negatlve of the sum
of the voltage magnitudes. Put the collectors in focus
by nulling the top meter. Start with all pots fully C.W.

(all.LEDsAshould be off). Note the sum voltage. Refocus

the collectors about one foot north. Adjust R51 if

necessary to keep the top meter positive from focus to one
foot north. Run the sensor south. TP8 shall go thru zero

'
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at focus and go negative for at least one foot south of focus. '
Stop south travel when the bottom meter shows -1.4V. Turn

R49 CCW until the light level light just appears. Return
sensor to near focus. When the top meter shows + or -.13 i.OZV,
turn R64 CCW until red error light just comes on. -Run sehsor
north and south unti;‘level light goes out in each direction.
Top meter shall always’be positive when north of focus and
negative when south of focus. Let the sensor automatically
center from extremes of light level enable.

Move top meter to TPl and bottom meter to TP2. Start:
with sensor srx inches north of,focus. Run sensor ‘to north
limrt,xadjustiné Rl if necessary‘to keep TPl at least #+0.3V.
.VerifQ that TPL ish-0;3V or more from six inches south to the
south.iimit“ 'Put'seusor just north of focus so that TPl is
+O“15‘;'2V' Turn R18 . CCW until red llght just appears. Move
sensor south (TPl thru null) and north red light shall go out,
then south red light shall appear when TPl is -.15 +.2V. Put
bar about six inches north of focus. Turn R28 CCW until amber
light just comes on. Move to six inches southtof focus and
turn §35 CCW until its amber light just appears.

Wait for a cloud shadow to cover roof. All amber
lights should go out. Turn R49, R28, or R35 CW as necessary
to put amber lights out. TP2 monitors south level for
information only.

Defocus bar to north and south limits in turn and

verify automatic return to focus and proper tracking.
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Sun sensor, 57939-40104- (0.
Locate on C/L. of No. 1 receiver

SOUTH END OF
BUILDING

FIGURE 3.
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I:IQ Systems Tests
A. Collector
1. Turn On and Focus
On a bright, sunny day, manually operate the
‘collector pump with the collector out of focus to cool the
collector to near 0 delta T (or negative) . Operate the-
collector pump switch to "Automatic", and place the collector
focus switch in "Automatic". Verify that the collector
moves into focus. Monitor the fopr surface'temperatures and -
the hot.water tank bottom temperature. When the seccnd
”éuffabe temperature reaches 20 +2°F greater than the tank
“bottom, the collector command will llght and the collector
pump indicator will llght and the collector pump shall start.
"Operate the col;ector pump switch to "Off" and.the pump shall
stop and the pump iight extinguish. . Return the pump smitch

to "Automatic" to restore the "On" condition.

2, Turn Off
. After allowing the collector pump to operate until

reasonably static conditions are reached, and focus corrections
have been noted, and observihg that the collectors stay in

. focus and do not get lost or.run to a stop when clouds, obscure
~ the sun, operate the collector fccus switch to "Manual" and
move the-collecters completely out of focus, observing .

delta T. When delta T decreases to 1 +.5°F, the collector

pump command,K light and coliectqr pump light shall extinguish
.and the collector pump shall turn off. Repeat the turn on -

off cycle and verify turn off cannot occur less than five
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minutes after turn on.

3. Overheat

Return the collectoi focus switch to "Automatic"
and observe -the system during tne turn.on'cYcle.~ After the
turn on transients have passed,'place the collector pnmp
switch in the "Off" position and monitor the four surface
temperatures;' When any surface temperature reaches 250 +5°F,
the overheat light shall appear, the collector south trevel
liéht will come on, and the collector shall move south until
the'limit is reached and indicated by the appearance of the
south llmlt light and extinguishing of the south travel light.
| Return the collector pump . switch to "Automatic"'
When the hottest collector surface is leas than 245°F, press
- the overheat reset sw1tch and watch the system return to
normal operation.

In turn, disconnect the surface temperature PRT
hot leads at the rear of the cabinet and connect a 200 ohms
pot in place of it. Reset overheat, observe the simulated
surface temperature as the pot is slowly increased from

100 ohms; When the simulated tempefature reaches 250 +5°F,
‘the overheat light shall appear and the collector shall start
to defocus. Reduce the simulated tempefature below 245°F
and press overheat reset to restore operating conditions.
Disconnect the pot and reconnect the PRT leads. NOTE: The
momentary'open circuit will produce "Overheat", so the reset
must be pressed after each time the circuit is open. Repeat

for other three surface temperatures.
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. . for surface or tank.

" Perform this type test for‘the H.W. tank top
thermometer circuit,. noting cverheat at a simulated 245-£5°F
and reset capability below 240°F.

- Verify that reset is inoperative when the

simulated temperature remains. above the switch point value

f B. éhiller Control'
o 1. Set Up
Replace the H.W. tank top PRT, and the c. W tank
top and bottom PRT's w1th 200 ohms potentlometers at the

termlnal strlps in the back of the cabinet. Dlsconnect the

'output of ‘the Arkla control relay and substitute a 115V 60Hz

bulb for its load. Set H.W. tank top temperature to 165°F
C.W. tank top to 52°F, and C.W. tank bottom to 40°F. Ground

the condenser flow switch input.

'2. Sw1tch Test
Verlfy that the H.W. _pump and llght are off w1th
the H.W. pump sw1tch in any position except "On", and'are\on
in - that position. Leave in "Automatic" position.
Repeat above for the Arkla switch and the C.W.

pump switch.

3. Logic Test
Set C W tank bottom to 50°F and H W. tank top
to 180°F. Increase c. W tank top temperature slowly from

52°F. Temperature at whlch H.W. pump, Arkla, and C.W. pump

and their lights come on shall be 57 +3°F. Reduce C.W. tank

G-17



top to 52°F, and reduce C.W.'tank’bottom‘temperature. The
three lights, two pumps,,and'simulated.Arkla sﬁall turn dff
at C.W. tank_béttom at 45 +3°F. '

Set H.W. tank top to 165°F, C.W. tank top to 60°F,
.ana C.W. ténk bottom to-56°F; Increase H.W. tank top until
H.W. punmp, C.W. punmp, and'Arkla lights,comé on. Temperature
muét be 175 +3°F. Slowly reduce H.W. ﬁank top and nbfe tﬁrn
off temperature which must be 170 +3°F, and must -also be
5 +2°F less than the previously nofed turn on temperature.

Remove ground frqm condenser motor flow switch
input, set H.W. tank top to 180°F, C.W. tank top to 50°F, and
C.W. tank bottom to 50°F. Increase C.W. tank tdp ﬁemperature
to 60°F. The H.W. pump, C.W.'pump, and Arkla lights sﬂall'.

come on for 7 +2 séconds, then go:out. .

C. Heafing - Cooling Control o~
l. Set Up
Replace the C.W. tank bottom PRT with a 200.ohms
pot as previously used. Set the C.W. tank bottom temperature

to 55°F.

2. Swfgéh Tests
Disconnect the active wire to the "Fan On" PE.
switch. The beating demand, cooling demand, and the CEP
deménd lights shall be out and shall remain out as each of the
two area PE switch inputs (T<¢70, T>74, aﬁd T»76) are shorted
in turn. The corresponding pumps and CEP lights shall be '1lit

only when its ON=-OFF~AUTO switch is ON, and the function shall
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also only then be active. Leave all switches in the AUTO

position. -

3. Loéic Teets_

. .Simulate a "Fan On“~signal or reconnect the .
‘"Fan On"'sw1tch if lt is actuated Dlsconnect the actlve
leads of all six temperature PE sw1tches. "In turn, 51mulate
closure of each 70 F and 74°F PE switch by shorting termlnals
.on the back of the rack. Note that the proper heatlng or
coollng demand llght lllumlnates, and that the proper pump

and pump llght come on except when ONfoFF-AUTO sw1tch is in

’ OFF. Slmulate closure of the area one 776°F PE switch.

Slowly increase the sxmulated C.W. tank bottom temperature
until the CEP demand light comes on. Record the time, the
temperature shall be 60 +3°F. With the AUTO-SOLAR-CEP switch
in AUTO, the CEP light shall also come on and the solar
extinguish. Remove the simulated closure on the area one
?76°F PE switch. The lights shall revert to SOLAR ON,

CEP OFF, only after 30 +2 minutes have elapsed since turn on.
Srmulate activator of area 2 >76°F PE switch and note action
identical to the above for area one. Reconnect all switches

"and PRT's in their normal configuration. Remove dummy loads

and reconnect Arkla, EP's, etc.




IV. Variations
If desired, a dummy'load"sqch as a light bulb may,bé'used '
in place of'qny'motor starter, EP switch, solenoid valve, etc;,
so long as the nature of the interface is'not‘altéfed.
Similarly, input signals frbm PE'sQitches,'flow switches,'etc.,‘
may be simulated at will by o?en or closed circuit conditions |
corresponding to the actual condition Béing simulated.
The temperature a£ which an action'takes place (e.gqg.,
ZSO +5°F) is usually éélectéble‘ovef a wide range, and central
~ numbers afe tentative. If desired, these can be set to any
reasonable exact integrai nuﬁber during the course of this
test; or during a repeat thereof, or the central number can be

reset using the comparator calibration socket on the back panel.
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V. Miscellaneous

P

4

 Some additional contrdls; indicators, and interlocks are

included as a convenience or for abnormal condition protection.

o

Tests of these follow.

A. Condenser Watethump Control
- This switch provides a test means of thé pump. Verify
ﬁhe pump will not run when "Off", runs when "On", and is

controlled by the Arkla unit when "Automatic".

B. North Limft
" Manually run the collectors north until the north
travél light goes off and the north limit light comes on.

Verify the screw jack motor is stopped.

C. Collector Position Indicator
Convenient indicator of collector position, with
near 0 being north and near 80 to 100 bein§ the south travel

limit, a variable setting.

D. Flowmeter‘

The flowmeter itself is factory calibrated and

deiivers, from its accompanying electronics,.+1V per 100 GPM.

~The front panel meter reads from 0 to 199.9 GPM.

E. Operating Mechanism
The screw jack and associated drive linkage should
operate smoothly over the.entire 90° stroke. 'Proper.opgration
of the limit switches should be checked by insuring that the

end stop positions of the drive arm are as described earlier
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in section A.2. When the screw jaék motor isvstopped there
should be no drift in the receiver position. |

The :eéeiver focus should be checkéd for all receiver
' positions as discussed in éection A;l}_ |

The‘torsion bar'counterbalance for the receivér afféy
relies on a friction clamp to‘transmit £Orque from the tofsion
bar ﬁo the channel assembly. To insure that this friétiqn
clamp is not slipping, the following chéck should be madé._
With the drive arm in the vertiéal position, an index mark
should‘be placed on the torsion bar and a matching mark on
the-frictipn clamp collar. ‘The receiver array'éhould then be
run to the north stop, 48° off the vertical. If the index’
marks are still in line, then £he torsion bar is working .

properly.
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VI.'AMaintenanC¢~
" A. Periodic Maintenancé_
1. Operating Mechanism
a. Screw Jack

The screw jack should be lubricated once é
yéar.- The éreasé fitting is located on the underside of the
_héusing.. If for any reason the motor housing is opened, a
:néﬁ beédAof caulk mﬁs; be applied to p;ovide a‘wéather seal

for the motor.

b. Receivers

The glass coverswon the underside of the
“rééeivers should’be checked periodically to see that they are
clean and also to insure that no residue has”accumuléted on
the inside of the‘'glass. It is not'anticipatéd that cleaning
' of the receéiver glaés will be nedessary,‘buﬁ an océasional
"inspection will prevent a deterioration of efficiéngy.due to
" residue accumulation. |

Each recéiver is equipped with an air bleed
valve at the highest péint'in‘the line. This valve is iéééied
on thé east end of each receiver inside the end plafé: If
air accumulation in the absorber is suspected; the‘following
procedure should be used. Rgmove.thelend plate on the eﬁst
(loop) end of the receiver (four screws hold this plate.on).
Unfold the flgx line and open the bleed valve until the trapped
air ha; been rele§sed.: The flex line is provided to prevent
waté; frémAgeptinguinside the receiver while bleeding the-line.

Replace the hose and the end plate. The end plate must be




caulked in place to provide a weather-tight seal.
The receiver'chus should be checked péfipdiéally.
This procedure is described in section I.A.1 of this report.

2.

\ Reflectors - Roof Pénels

All exposed external edges of the laminated roof
panéi sandwich should be protected from exposure to the weather.
ﬁach end of each roof panel shouid be checked to insure that it
is properly caulked and painted to prevent any deterioratipn
- of the adhesive bond between the foam core and the aluminum'l
skins. -

Cleaning of the reflector surface is not usually
necessary. During extended dry spells or exceptidnally dusty
or dirty conditions it may be necessary to hose off the roof
mirfors'td‘affdrd maximum perfbfmancé’of the collectofs..

When walking on the mirrored surface for maintenance
. or inspection’ of the éystem it is recommended th#t foam padding
be ﬁséd to prevent the mirrors from Fracking. The polystyrene
bead board packing material that was used for shipment of the
roof panels works very wéll for'this purpese. A block of the .
polystyrene four or five inches thick can be layed on the
mirrors or taped directly to the feet of anyoﬁé wishing té.

walk out on the roof.

3. Controls
It is hecessary that the control calibration
procedure (Page 7) be used for recalibrationtperiogically

(sik months or one year as required). The ¢ontrol cabinet



shou;d be checked for surface corrosion and deterioration every
six months. Several RTD weaﬁher caps should be checked for

moisture and deterioration in the thermowell.

4. Piping -‘Fiovaates (Circuit Setters)

' The ihsulated‘cover on the circuit settérs should
be removed yearly to check for leaks. At thg‘same time, the
.bfessﬁré drob through each circuit sétter should be éhecked

ﬁusihg the procedure on Page G-10.

B. Repair and Replacement Instructions
1. General.

Any repair work on the system should be dohe‘only
in. accordance with the manufacturer's recommended procedure
_for the particular item in question. AAI's report No. ER-9008,
?éqlar System Assembly and Installation Instructioﬁs" can be
used as a guide for repair of the‘-basic opérating mechanism‘
.and rbof assembly. Any questions regarding items not covered
or not clearly defined eitﬁer here or in the above menticned
.installation instructions should be directed to AAI Corporation's

solar engineering department.

2. Operating Mechanism

| If it becomes neceésafy to disassemble gny portion
of the dfive mechanism (including tie bars and receivers), two
things must always be considered beforehand. First, if ﬁhe.
watei flow is stopped, the receivéfs must not be allowed to
;”feméih in £he focﬁé'pﬁsitioh for more than a minute 6; so.

.y :

Provisions must be made to run water through the receivers or
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to keep the recéivers gﬁé ofAfdcﬁéfﬁﬁﬁiﬂéi?ﬁé{%épgif:ééfiod.
Secpﬁdly, it must be remembered that the drive ﬁechani#m'is
in a "springjlééded" condition at all positions .other than thé’
vertical due to defiection'pf the téréion_bar.“Disassembly
should be_aﬁtempted onlf after these items have been giveﬁ
proper attention.

If work must be done on one particular‘recéiver,
it can be disconnected and repaired on the building roof, or
.on the ground if extensive repair is required, without
disrupting the rest of the system. Recei&ers should Se
removed one at a time only and the drive arm should remain in
the vertical position while the receiver is out. This must be
done because of the increased iength of the unsupported tie
bar and the possibility of buckling if a compfession load is -
applied. fopr 3/5“ bolts hold the receiverAto the tie bar.
Two 1" diameter pivot pins connect the rece;ver to the |
receiver supports. The flex line on the west end is the only
other connection point for the receiver. By laying 2 x'10's
across the peaks of Fhe roof panel near egch,end, the receiver
can be layed on its back, with the water lines still connected,
to replace glass or for other minor repairs.- To remove the
receiver to the ground, the flex lines must be disconnected and
plugged to allow water flow thru the reSt of the system. The
'approximate Qeight,of one receivér ié 320 1b.

If the screw jack is to be disconnected, the
;eceiver array must be held in position by another means. The °

temporary tooling strut supplied by AAI can be used for this
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purpose. The tooling strut will lock the drive arm in the
vertical position. The receivers will not be in focus in
this position during the fall and winter months (Sept. 21
thru March 21). During the spring and summer, however, this
is a focus position and the tooling strut, therefore, shoﬁld

be used only if water is running in the system.
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Return line
connsction

Supply line

Flexible lines, 57939~
40076-10 (2 required)

FIGURE 4

NOTE: Refer to dwg 57939-40064
for installation.

Armoflex

insulation

Weather protector hose
assembly, 57939-

ASSEMBLY
DETAIL

Polyurethane
insulation
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NOTE: For Installation see
dwg 57939-40128

,

il i
‘ Torsion bar
ARG y |
Y Qm? |

62=5

FIGURE 5

Screw jack assembly,
57939-40145-10

Channel assembly
57939-40140- 10

Screw jack
mounting bracket
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: Tie bar NOTE: Sc2 drawing 5793)-40143 for
\ ‘ installcticn of ti3 Sars.
~

Support strut

Recaiver

Plpe connectlons on west

Splice tube, end of all receivers

57939-40079
Installation of tia bar
57939-40081-20 on
receiver no. 1
Installatizn of tle tayr 3793%-
C281-10 on rzczivers no. 2
through 3
Recelver, 57939-40014- 10 (Typlcai) —
| |
L = | (W =gt 3= (AT E |
)
Supgort strut
installation of the bar 57939 | ' Hepche
- ' 3 — :
40081- 10 on receivers no. 9 qu _ "5 D .
FIGURE 6 through 15 Instaliction of tiz bar

57239-4C231-23 on
recajver no. 18

Tie bar and receiver asseamblles
as seen from west side



End seal
57939-40037

Glass panel

Spreader 57939-40094
a

tool

Acorn
nuts

1€-9

End plate
57939-40092

Edge seal
57939-40035

Rod

: Cover plate
57939-40102

57939-40083

Receaiver
579239-40144-10

FIGURE 7
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