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SUMMARY

On January 30, 1989, the U.S. Depariment of Energy {DOE) promulgated
10 CFR Part 435, Subpart A, an Interim Rule entitled "Energy Conservation
Voluntary Performance Standards for New Commercial and Multi-Family High Rise
Residential Buildings; Mandatory for New Federal Buildings.” As a conse-
quence, federal agencies must design all future federal commercial and multi-
family high rise residential buildings in accordance with the Standards, or
show that their current standards already meet or exceed the energy-
efficiency requirements of the Standards.

Although these newly enacted Standards do not regulate the design of
nonfederal buildings, DOE recommends that all design professionals use the
Standards as guidelines for designing energy-conserving buildings. To
encourage private sector use, the Standards were presented in the January 30,
1989, Federal Register in the format typical of commercial standards rather
than a federal regulation. As a further help, DOE supported the development
of various microcomputer programs to ease the use of the Standards.

Two of these programs--ENVSTD™ (Version 2.0} and LTGSTD™ {Version 2.0)
--are detailed in this users guide and provided on the accompanying diskette.
This package, developed by Pacific Northwest Laboratory (PNL), is intended to
facilitate the designer’s use of the Standards dealing specifically with a
building’s envelope and lighting system designs. Using these programs will
greatly simplify the designer’s task of performing the sometimes compiex
calculations needed to determine a design’s compliance with the Standards.
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1.0 INTRODUCTION

In accordance with Title III of the Energy Conservation and Production
Act of 1976, the U.S. Department of Energy (DOE) is developing energy con-
servation performance standards for new buiidings. The law provides that the
standards will be voluntary for new nonfederal buildings but mandatory for
new federal buildings.

On January 30, 1989, DOE promulgated interim energy conservation per-
formance standards for new commercial and multi-family high rise residential
buildings (54 FR 4538-4720). Within 180 days of the promulgation date,
federal agencies are required to design all future federal commercial and
multi-family high rise residential buildings in accordance with the interim
Standards or show that their current standards satisfy the energy-efficiency
requirements of the interim Standards. The interim Standards do not reguiate
the design of nonfederal buildings, although 0OE recommends the use of the
Standards to the design professions as guidelines for the design of energy-
conserving buildings.

The interim Standards represent a significant federal effort to assist
the private sector in developing energy conservation standards without reg-
ulatory intrusion. Congress has directed federal agencies to regulate their
own design practice instead of somecne else’s by setting an example that may
be transferred to the private sector by adoption of similar standards.

For this reason, the interim Standards issued on January 30, 1989, are
presented in the format of commercial standards instead of a federal regula-
tion. A more conventional regulatory format could easily serve to regulate
federal design practices but it would not be as easy to transfer to private
sector design practices. To facilitate such transferability, DOE has used
the commercial standards format for the interim Standards that can be better
understood and more readily used in the private sector. For the same reason,
the interim Standards also contain extensive explanatory material not
normally included in federal standards.
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In support of DOE’s efforts, the Pacific Northwest Laboratory (PNL)(a)
has developed two microcomputer programs to heip ease the use of the Stan-
dards. The two programs, ENVSTD™ (Version 2.0) and LTGSTD™ (Version 2.0),
are designed to help building designers and other users of the interim Stan-
dards determine the building envelope and lighting reguirements and calculate
if a building design is in compliance with these requirements.

This users guide expiains what each program does and how to run it.
Section 2.0 contains generi¢ instructions for installing and using the pro-
grams on a microcomputer. The data required by each program and the opera-
tion of special function and cursor control keys are described in Section 3.0
for ENVSTD™ and in Section 4.0 for LTGSTD™.

Diskettes containing the programs are included at the back of this users
guide.(b) The files contained on the program diskettes are listed in Appen-
dix A. If your diskettes do not contain the files shown there, contact us at
once.

Other appendices to this guide provide useful support information.
Appendices B and C contain patterns for function key overiay templates that
will enhance the ease of entering the data required for each program. Hard-
copy examples of data files created using each program are provided in Appen-
dices E and F. The tables in Appendix 6 explain the various codes needed as
input to run the LTGSTD™ program. Finally, although the PNL developers have
endeavored to provide you with bug-free programs, problems may nevertheless
emerge. Consequently, Appendix H--a form on which user comments and program
problems may be reported--is included.

{a) Operated by Battelle Memorial Institute for the U.S. Department of
Energy under Contract DE-AC06-76RLO 1830.

(b} If you requested 3-1/2-in., 720-kbyte diskettes, you will receive a
single diskette with two directories--ENVELOPE and LIGHTING. If you
requested 5-1/4-in., 360-kbyte diskettes, you will receive one diskette
for each program.
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2.0 STAL D USING THE PRO S

Both ENYSTD™ {Version 2.0) and LTGSTD™ (Version 2.0} are written in the
C computer language. The compiled versions of the programs provided on the
diskettes will run on virtually any MS-DOS compatible microcomputer using
the MS-DOS 2.0 (or later) operating system. However, be forewarned that data
files created with previous versions (1.0, 1.1, 1.2, 1.4, and 1.5} of ENVSTD™
and LTGSTD™ are not compatible with Version 2.0.

2.1 REQUIRED EQUIPMENT
To run these programs, you will need the following equipment:
» an IBM-DOS or other MS-DOS compatible microcomputer that has
- at least 384K RAM
- two floppy disk drives or one floppy disk drive and a hard disk.
¢ a monochrome or color monitor{2)
® a math coprocessor(b)

o MS-DOS Version 2.0 or Tater,

2.2 INSTALLING THE PROGRAMS

Before you install or use the programs, make a copy of both diskettes.
Refer to your computer’s DOS reference manual for instructions on formatting
and copying diskettes.

Your own computer’s configuration will determine which installation
instructions to follow. Section 2.2.1 gives instructions for the microcom-
puter with two floppy disk drives., Section 2.2.2 gives instructions for a
microcomputer with one floppy disk drive and a hard disk drive. Both sets

{a) The programs use color to make it easier to distinguish data and entry
positions from other parts of the programs. You do not need a color
monitor; the colors will appear as shades of grey on monochrome monitors,

{b) The math coprocessor, often called an 8087, 80287, or 80387 chip, is
optional but significantly increases the speed with which the programs
perform the calculations.
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of instructions were written assuming that you have already started your
microcomputer with the operating system (DOS) diskette{3) and have a DOS
prompt on the screen.

2.2.1 Computers with Two Floppy Diskette Drives

To run either program on a computer with two disk drives, insert the
copy of the program diskette in Drive A. To start a program, type the name
of the program, ENVSTD20 or LTGSTD20, and press Enter. After the title and
disclaimer screens appear, press any key to continue; the first input screen
will then appear.

2.2.2 Computers with Hard Disk Drives

If your computer has a hard disk drive, we recommend that you copy the
programs onto your hard disk. This speeds up the loading and saving of data
files in the programs and allows you to organize your data files more easily.

The first step in copying the ENVSTD™ or LTGSTD™ program files to your
hard disk is to create a directory for those files. Directories alliow you to
organize files into related groups. You should put all the files on each
program diskette into the same directory. The following instructions assume
that the directory name is STANDARD, but you can use any name allowed by DOS
for the directory. You should create separate directories for each program.

e Make sure that the €> prompt is on the screen. Type C: and press
Enter.

o Type MKDIR \STANDARD and press Enter. This DOS command creates a
directory on the hard disk called STANDARD under the main root
directory. Your DOS manual contains more information about
creating and using directories.

(a) For microcomputers with two diskette drives, insert the DOS diskette in
Drive A and turn on the computer. After you provide the time and date
information requested on the screen, the screen will show an A> prompt.

For microcomputers with a hard disk drive that have DOS installed on

the hard disk, simply turn on the computer. The screen will then show a
C> prompt. The instructions given for computers with hard disk drives
assume that the DOS is already on the hard disk and the hard disk is
designated as Orive C.

2.2



o Type CHDIR \STANDARD and press Enter. This DOS command makes
STANDARD the current default directory.

Now copy the files from the program diskette to the hard disk:

e Make sure that the C> prompt is on the screen. If it is not, type
C: and press Enter,

e Insert the program diskette in Drive A.

e Type COPY A:*.* and press Enter. This DOS command copies every
file from the diskette in Drive A to the current default directory
onh the hard disk Drive C.

To run either program, first change your current default directory to
the directory you created for the program. Then, to start either program,
type the name of the program, ENVSTD20 or LTGSTD20, and press Enter. After
the title and disclaimer screens appear, press any key to continue. The
first input screen will then appear.

2.3 USING THE PROGRAMS

Throughout the remainder of this users guide, the following conventions
are used:

¢ When a special function key is shown, it is indicated by bold
typeface (e.g., the F1 function key).

e When a cursor control key appears, it also is indicated by bold
typeface. These keys are as follows:

- left arrow cursor key
- right arrow cursor Kkey
1 up arrow cursor key
1 down arrow cursor Key
Home Home key
Pgup Page Up key
Pgbn  Page Down key
Esc Escape key
Del Delete key
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Ins Insert Kkey
Enter Enter or Return key
BS Backspace key.

Instructions for using the special function and cursor control keys specific
to each program are provided in Sections 3.0 and 4.0.
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3.0 [ENVSTD™ PROGRAM

In this section, instructions for using the ENVSTD™ program are pro-
vided. This program, named for ENVelope STanDards, was designed to help you
assess whether your building design meets the envelope system performance
requirements set out in Section 5.5 of the Standards (54 FR 4538-4720). The
caiculations performed by the ENVSTD™ program exactly duplicate the require-
ments and compliance calculations contained in Section 5.5 of the Standards.

To evaluate compliance of a proposed design with the envelope require-
ments of the Standards, you must enter data on the proposed wall, roof, and
foundation configurations. You will enter these data on two input screens,
designated as follows:

e [xterior Wall
e Other Requirements.

Instructions for interacting with each input screen are spelled out in
Sections 3.1 and 3.2,

To help you use ENVSTD™, this users guide also provides you with
e function key template patterns for your computer keyboard
e sample data files generated by ENVSTD™,

Before you begin to run this program, turn to Appendix B. There you
will find two keyboard template patterns, one each for personal computer
keyboards with 84 keys (e.g., IBM PC/XT with 10 functions) and 101 keys
{e.g., 1BM PC/AT or PS/2 with 12 functions). You may want to photocopy and
cut out the template appropriate for your computer. Because the ENVSTD™
program assigns functions to specific keys on the keyboard, the template wiil
make using the program easier.

Actual data files created by using ENVSTD™ are included in Appendix E in
hard-copy form and on your program diskette, to demonstrate how the program
works. The PNL program designers created these files by first applying the
Standards to two buildings and then using the data from those buiidings as
input to the ENVSTD™ program. To review either data file using the program,
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press Fl; the current directory will appear. You will be prompted for a
filename; type the name of the file (MEDOFFIC or APARTMEN) and press Enter.
The program will then load the information contained in the file.

3.1 TERIOR WALL INPU REEN

In this section, the input requirements, cursor control keys, and spe-
cial function keys for the Exterior Wall screen are described. The Exterior
Wall screen is shown in Figure 3.1.

CITY: BUILDING:
CDE <B,C, W»: DATE:
— e WALL ORIENTATION WE I GHTED
N NE E SE s SN L] M AVERAGE CRITERIA

WL AREA
GL AREA
SCx
PF
w7
Uof
VALL Uo
HC
INS POS
EQUIP
LIGHTS
DLCF

LOADS TOTAL

HEATING
COOLING
TOTAL

F1 Load F3 Clear Input F5 Other Screen F7 Help F10 Copy Acrces
F2 Save F4 Directory F& List Cities F9 Calculaste Esc Exit to DOS

FIGURE 3.1. Exterior Wall Input Screen

3.1.1 Input Requirements

The program automatically checks the input data to ensure that it is
within the ranges ailowed by the Standards. The program will not attempt to
calculate compliance with the exterior wall requirements of the Standards if
any value is beyond the allowable ranges indicated in the category descrip-
tions that follow.
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Data in 16 categories must be entered on the Exterior Wall input
screen:

CITY Enter a city code for one of the 234 available sites. Press
F6 and enter a state postal abbreviation to view available
sites and their numeric codes. If the exact project Tocation
is not listed, select the code for the city having the climate
that is most similar. The city codes are also listed alpha-
betically by state in Appendix D.

BUILDING Use this space to identify the project being evaluated.
The name or description is limited to 25 characters.

CODE Enter ‘B', ‘C’, or 'H'.

B indicates that the building will be both heated and cooled.
C indicates that the building will be cooled only.
H indicates that the building will be heated only.

DATE Use this space to identify the date and other information such
as the initials of the individual conducting the evaluation.
A maximum of 25 characters may be entered.

WL AREA Enter the total wall area (both glazed and opaque)} for
the orientation. Zero values may be left blank. If the
actual direction the wall faces falls between available
increments, use the closest orientation. The program
accepts vg]ues Erom 0.0 to 99,999. The units may be
either ft¢ or m® but must be consistent with those used
for glazing area.

GL AREA Enter the glazed wall area including window frames for
the orientation. Zero values may be left blank. The
program accegts vajues from 0 to 99,999. The units may
be either ft¢ or m* but must be consistent with those
used for wall area.

SCx Enter the shading coefficient (SCx) of the glazing, including
interior and exterior shading devices other than horizontal
overhangs. Use projection factors (PF) to describe horizontal
overhangs. The program accepts vajues from 0.0 to 1.0. See
manufacturer literature or the ASHRAE Handbook {ASHRAE 1985)
for appropriate values.

PF If there is a horizontal overhang over the windows, enter a
projection factor (PF) for the orientation. Projection factor
is the ratio of the depth of the external shading projection
to the height of the projection above the bottom of the win-
dow. The program accepts values from 0.0 to 2.0; however, no
credit is given in the Standards for a PF greater than 0.5.
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VLT

Uof

NALL Uo

INS POS

EQUIP

LIGHTS

If automatic electric lighting controls for daylight utili-
zation are used, enter the visible light transmittance (VLT)
of the glazing. Visible 1ight transmittance is the decimal
fraction of visible light that is transmitted through the
glazing. The program accepts values from 0.0 to 1.0. See
manufacturer literature for appropriate values.

Enter the glazing assembly U-value {Uof), in Btu/(h~ft2-°F),
including the effects of sash, frames, and spacers in
multiple-glazed units. Section 5.3 of the Standards describes
procedures for determining these values. The program accepts
values from 0.0 to 1.4, For locations with greater than
15,000 HOD65, Uof must not exceed 0.45,

Enter the U-Ealue of the opaque exterior wall (WALL Uo),
in Btu/{h-ft€-°F), including the effects of parallel-path
conduction. Section 5.3 of the Standards describes
procedures for determining the effect of parallel paths.
The program accepts values from 0.0 to 1.4.

Enter Ehe heat capacity (HC) of the opaque exterior wall, in
Btu/ft€-°F. Heat capacity is calculated by summing the pro-
ducts of the thickness, density, and specific heat of each
material that makes up the exterior wall. The program accepts
values from 1.0 to 100.0. No additional credit is given in
the Standards for heat capacity above 21.0.

Enter the integer code that best describes the location
of insulating material in the opaque exterior wall.
Codes for insulation position {Ins Pos) are

1 - Exterior - insulation outside of the wall’s thermal
mass

2 - Integral - insulation integral with the wall’s thermal
mass

3 - Interior - Insulation inside of the wall’s thermal
mass

Enter the equipment power density as determined by Sec-
tion 5.3.8.1.1 of the StandaEds. The program accepts
values from 0.0 to 10.0 W/ft¢.

Enter the electric lighting power density as determined

by Section 5.3.B.1.1 of the Standardg. The program
accepts values from 0.0 to 10.0 W/ft<.
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DLCF Enter the fraction of the lighting power within 15 ft of the
exterior wall that will be automatically controlled for day-
1ight utilization. The program accepts values from 0.0 to
1.0. 1If the Vights will not be controlled for daylight
utilization, you can either leave this line blank or enter
zero.

3.1.2 Cursor Control Keys

WIith the following six keys, you can move the cursor around the Exterior
Wall input screen:

Enter Moves the cursor to the first row and column or to the
next row in the same column.

BS Deletes the Tast character or, if at the first character of a
column, moves the cursor to the previous column.

« Moves the cursor one column to the left or, if at the left-
most column, moves the cursor to the Tast column of the
previous Yow.

- Moves the cursor one column to the right or, if at the right-
most column, moves the cursor to the first column of the next
row.

t Moves the cursor up one row in the same column.

i Moves the cursor down one row in the same column.

3.1.3 Special Function Keys

The following special function keys for the Exterior Wail screen enable
you to calculate compliance, save and recall exterior wall compliance calcu-
lations, and access additional features.

F1 Lists all ENVSTD™ data files on current directory (all files
with .ENV extension). You are then prompted for a filename
to load into the ENVSTD™ program.

Any legal DOS filename can be used {up to eight characters in
length). The program will read up to 20 characters to allow
the use of disk drive and path designations. Enter the disk
drive, path, and filename without the .ENV extension.

F2 . Saves a ENVSTD™ data file to disk. The files are saved
as ASC1I files, allowing you to print them using a text
editor or word processor. Enter the disk drive, path,
and filename without the .ENV extension.
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F3

F4

F5

Fé

F7

F9

F10

Del

Esc

Clears all input data from the screen and re-initializes all
variables,

Lists files in the current default directory with the .ENV
extension.

Switches the display from the Exterior Wall screen to the
Other Requirements screen. The Other Regquirements screen
dispiays requirements for walls next to unconditioned spaces
and below grade roofs, floors and slabs, and skylight require-
ments. (The Other Requirements screen is described in

Section 3.2.) Pressing F5 again switches the display back to
the Exterior Wall screen.

Displays a list of available climate data. Enter the
two-Tetter state postal abbreviation to view available
locations for a given state. Entering the city code or
pressing Enter will return you to the Exterior Wall screen.

Displays a context-sensitive Help message for the information
required at the current cursor position. Press any key to
return to the Exterior Wall screen.

Recalculates the cooling and heating totals using the data
entered on the screen, calculates the criteria, calculates the
weighted averages, and determines if the exterior envelope
configuration PASSES or FAILS for the given locatiorn and space
conditioning code {heating, cooling, or both).

If the Exterior WALL Uo value or the Uof value exceeds the
maximum allowed by the Standards for the location, the
program will not calculate the criteria. Enter a new WALL Uo
or Uof value that does not exceed the maximum value.

Copies an entry across the row to all columns. F10 does not
work on the first row, WL AREA. The program uses this row to
determine which orientations are used for copying GL AREA,
WALL Uo, HC, INS POS, EQUIP, and LIGHTS. The program uses GL
AREA to determine which orientations are copied across for
SCx, PF, VLT, Uof, and DLCF.

Deletes the entry at the current cursor position.

Exits from the program.
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3.2 QTH UIREMENTS INPUT SCREEN

The input requirements, cursor control keys, and special function keys
for the Other Requirements screen are described in this section. The Other
Requirements screen is shown in Figure 3.2.

CITY: BUILDING:
DATE:
MAX TN PERCENTAGE OF RODF AREA IN SXYLIGHTS: DESIGR LIMIT
Vigible Transmittance of Skylight 0.500 0.500
besign lighting Fooctcandies of Space 50 50
Percentage of Roof Ares in Skylights: L
MAXTMUM ALLOMASLE Uo:
_ —
Roof =
Wall Adjscent to Uncanditioned Space =
Floor Over Unconditiomed Space =
[ ]
MINIM ALLOMABLE R-VALUE:
Well Below Grade -
Slab on Grade (Heated or Unheated) Unbeated Urheated
Insuistion Position Horizontal | Morizomtel
Depth or Width (Inches} 24 in. 26 in.
R-value of Concrete Slab Insulstion 1
F3 Return to Well Screen F$ Calculate Arroks Move
F7 Help Del Delete Entry

FIGURE 3.2. Other Requirements Input Screen

3.2.1 Input Requirements

The following data are required to use the Other Requirements screen.
All data on the Exterior Wall screen must be within allowable ranges and you
must have entered a value for lights before the allowable skylight area can
be calculated correctly.

Visible If skylights are used, enter the visible light transmittance
Transmittance of the skylight glazing. Visible transmittance is the decimal
of Skylight fraction of visible light that is transmitted through the
glazing. The program accepts values from 0.0 to 1.0.
However, skylight area limits are constant for visible
transmittances below 0.50 and above 0.75 and are interpolated
between these two values. See manufacturer literature for
appropriate values of visible transmittance.
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Design Light-
ing Footcan-
dles of Space

Percentage of
Roof Area in
Skylights

Roof (and Sky-
1ights Not
Qualifying
for Daylight
Credit)

Wall Adjacent
to Uncondi-
tioned Space

Floor over
Unconditioned
Space

Wall Below
Grade

If skylights are used, enter the illumination level {in
footcandies) that the electric lighting system in the space
below the skylights will be designed to provide. The program
accepts values of 30, 50, or 70. Only the first character
(3, 5, or 7) need be entered.

Enter the percentage of total building roof area that consists
of skylights, including the skylight frame. The program
accepts values from 0 to 100. 1f the skylight area in the
design does not exceed the 1imit, the condition in Section
5.3.10.3.1 of the Standards has been met. If the other
conditions in Section 5.3.10.3 are met, skylight conductance
can be excluded from the roof conductance (Uo) entry below.

To receive daylight credit, electric lighting fixtures must be
automatically controlled for daylight utilization and certain
standards for skylight thermal integrity must be met. The
program uses the average lighting wattage that you enter on
the Exterior Wall screen.

Enter the conductance (Uo), in Btu/(h-ftz-‘F), of the roof
including any skylights that do not qualify for the daylight
credit. The program accepts values from 0.0 to 1.4. Sec-
tion 5.3 of the Standards describes how to calculate the total
conductance of combinations of materials. To determine
whether skylights are eligible for the daylight credit, enter
values under "Limit on Skylight Area for Daylight Credit" and
check the requirements of Section 5.3.10.3 of the Standards.

Enter the overall conductance {Uo)}, in Btu/(h-ft2-°F), of
opaque walls that enclose conditioned spaces and are adjacent
to interior unconditioned spaces. The program accepts values
from 0.0 to 1.4. Section 5.3.1 of the Standards describes how
to calculate the overall conductance of combinations of
assemblies. Requirements related to walls adjacent to
unconditioned space can be found in Sectien 5.5.3.

Enter the overall conductance, in Btu/{h-ft2.°F), of floor
areas of conditioned spaces that are over unconditioned
spaces. The program accepts values from 0.0 to 1.4. Section
5.3.1 of the Standards describes how to calculate the overall
conductance of combinations of assemblies. Requirements
related to floors over unconditioned space can be found in
Section 5.5.2.1.1.

Enter the thermal resistance (R}, in (h-ft2.<F)/Btu, of walls
below grade. The program accepts values from 0 to 100. No
insulation is required in climates with fewer than 3,000 HDD&5
or for those portions of walls more than one story below
grade. Requirements related to walls below grade can be found
in Section 5.5.4,

3.8



Slab on Grade Enter "H" for heated or "U" for unheated to indicate whether

concrete slabs are heated or unheated. Req!irements for
heated slabs on grade are higher by 2 (h-ft<-°F)/Btu than
those for unheated slabs. Reguirements related to insulation

of slab on grade can be found in Section 5.5.2.1.2.
Insulation Enter "V" for vertical or "H" for horizontal to indicate the
Position position of the insulation. Vertical insulation extends from

the top of the slab downward. Horizontal insulation extends
from the top of the slab downward to the bottom of the slab
and then horizontally beneath the slab. Vertical insulation
is not regquired to extend below foundation footings.

Depth or Width Enter, in inches, the depth of insulation (if placed ver-

tically) or the width of insulation beneath the slab (if
placed horizontally). The program accepts values of 24, 36,
or 48 inches. Only the first character (i.e., 2, 3, or 4)
need be entered. The R-value requirement for slab insulation
varies depending on insulation position and depth {or width).

R-Yalue of Enter the resistance (R}, in (h-ftz-‘F)/Btu, of slab insula-
Concrete Slab tion. The program accepts values from 0.0 to 100. There are
Insulation no insulation requirements for slab-on-grade in locations with

fewer than 3,000 HDD65 or where footings extend less than
18 inches below grade.

3.2.2 Cursor Control Keys

The following keys allow you to move the cursor around the Other

Requirements screen:

BS
t

i

Deletes the character to the left of the cursor.
Moves the cursor up one row.

Moves the cursor down one row.

3.2.3 Special Function Keys

The following special function keys are used on the Other Requirements

screen:

F5 Moves to the Exterior Wall screen from the Other Regquirements
screen and vice-versa.

F7 Displays a context-sensitive Help message related to data

input at the current cursor position.
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F9 Recalculates design limits and compiiance states for the
Other Requirements screen.

Del Deletes the entry at the current cursor position.

3.10



4.0 LTGSTD™ PROGRAM

Instructions for using the LTGSTD™ program are given in this section.
The LTGSTD™ program (from LighJinG STanDards) was designed to help you calcu-
late whether your design complies with the lighting-related requirements
detailed in Sections 3.3, 3.4, and 3.5 of the Standards (54 FR 4538-4720).
The calculations performed by LTGSTD™ exactly duplicate the requirements and
compliance calculations contained in Sections 3.3, 3.4, and 3.5 of the
Standards.

The program has four input screens, designated as follows:
e Main
e Space Data
e Controls Data
e Exterior Data.

Sections 4.1 through 4.4 explain what you must do to operate each screen and
what you will obtain as a result of those operations.

Two additional aids are provided in this guide to help you use LTGSTD™:
e function key template patterns for your computer keyboard |
e sample data files generated by LTGSTD™.

Before you begin to run the LTGSTD™ program, turn to Appendix C. There
you will find two keyboard template patterns that may be photocopied and cut
out to use on personal computer keyboards with either 84 keys (e.g., IBM
PC/XT) or 101 keys (e.g., IBM PC/AT, PS/2). The template will enhance using
the LTGSTD™ program because functions have been assigned to specific keys on
the keyboard.

The second user aid is in Appendix F, in the form of sample data files
for the LTGSTD™ program. The PNL program designers applied the Standards to
three buildings and then entered the data from those buildings into the
LTGSTD™ program. The resulting three data files, included in Appendix F as
hard copy and on the diskette, exemplify how the program works. To review
any of these data files using the program, press F1. A 1isting of the
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LTGSTD™ data files in the current default directory will appear, and you will
be prompted for a filename. Type the name of the file (BANK, CHURCH, or
MEDOFFIC) and press Enter. The LTGSTD™ program will then load the
information contained in the file.

Before you enter your own data, please note that LTGSTD™ does neot
calculate power adjustment factors allowed for automatic control devices as
noted in Section 3.3 of the Standards. You will have to consider these
adjustment factors separately.

4.1 MAJIN INPUT SCREEN

On the Main input screen, you will typically enter information about the
building type, building gross floor area, interior and exterior design
lighting power (watts), and a building/project description and date. The
LTGSTD™ program automatically calculates the compliance values for Interior
Lighting Power Allowance (ILPA) and Exterior Lighting Power Allowance (ELPA).
If the design lighting power does not exceed the compliance values, the
building design complies. The Main input screen is shown in Figure 4.1. The
cursor control keys, special function keys, and data required for this screen
are described in the following sections.

4.1.1 Input Requirements

The Main screen has two required entries: building type code{s) and
building gross area(s). Two other entries, building description and date,
are optional.

BUILDING TYPE If you plan to use the prescriptive compliance path
(Section 3.4 of the Standards), enter a character from
A to K to designate the appropriate building occupancy.
Alternatively, press F6, move the cursor to the appropriate
building type/area code, and press Enter. The prescriptive
path is available only for the building type/area codes
Tisted. This option is intended primarily for use with core
and shell buildings or during the preliminary design phase.
The building type codes are also listed in Table G.1, in
Appendix G of this users guide.
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BUILDING

DATE

INTERIOR
LIGHTING
POWER

BUILDING TYPE AREA BUILDING

NA 0 £l DATE
A 0 ftg YEAR
NA o ft
0 Gross fté
BUILDING DESIGN 2
Interior Lighting Power owu 0 W/Gross ft
Exterior Lighting Power oW
PRESCRIPTIVE CRITERIA . 2
Unit Lighting Power Allowance MA W/Gross fr
Interior Lighting Power Allowance HA W
SYSTEM PERFORMANCE CRITERIA 2
Unit Power Demsity 0 W/Grosas ft
Interior Lighting Powar Allowance oW
EXTERIOR LIGHTING CRITERIA
Exterior Lighting Power Allowance Y
F1 Load | F3 Clesr F5 Space Screen F7 Help F9 Calc /F10 Tear

F2 Seve | F& Directory | F& Bldg Type Codes | FB Ext. Screen | Esc Exit to Doe

FIGURE 4.1. Main Input Screen

Enter either the gross area of the entire building or, if
significant amounts of different building/occupancy types
are present, the gross area of each. The program and the
Standards require that different building/occupancy types
be at least 10% of the Eross building area to be consid-
ered. The units are ft¢, and the program accepts values
from 0 to 99,999,999,

Use this space to identify the project being evaluated.
The buiiding name or description is limited to 30
characters.

Use this space to record the date and other information
such as the initials of the individual conducting the
evaluation. A maximum of 30 characters may be entered.

Enter the total interior lighting power for the building
as it has been designed. Include the power required for
supplemental and task-related lighting provided by
plug-in Tuminaires as well as permanently installed
lighting. The program accepts values from 0 to
999,999,999 N.
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EXTERIOR Enter the total exterior 1ighting power for the buiiding

LIGHTING as it has been designed. Include all power used for

POWER illumination of roads, grounds, and building exteriors
that is energized through the building electrical
service. The program accepts values from 0 to
999,999,999 W.

4.1.2 Cursor Contrg] Keys

The keys described below allow you to move the cursor around the Main
input screen.

BS Deletes the last character of a column.
- Moves the cursor one column to the left or, if at the left-

most column, moves the cursor to the last column of the
previocus entry.

- Moves the cursor one column to the right or, if at the right-
most column, moves the cursor to the first column of the next
entry.

t Moves the cursor up one row to the start of the entry above it

or, if on the top row, moves the cursor to the bottom row.

! Moves the cursor down one row to the start of the entry below
or, if on the bottom row, moves the cursor to the top row.

4,1.3 Special Function Keys

Special function keys allow you to calculate compliance, save and recall
1ighting compliance calculations, and access other features.

F1 Lists all LTGSTD™ data files in the current default directory
{all files with .LTG extension}., You are then prompted for a
filename to load into the LTGSTD™ program.

Any legal DOS filename can be used (up to eight characters in
length). The program will read up to 20 characters to allow
the use of disk drive and path designations. Enter the disk
drive, path, and filename without the .LTG extension.

F2 Saves a LTGSTD™ data file to disk. The files are saved as
ASCII files, allowing you to print them later using a text
editor or word processor. Enter the disk drive, path, and
filename without the .LTG extension.
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F3 Clears all data from the Main screen, the Space Data screen,
the Controls Data screen and the Exterior Data screen,
Initializes all values to zero.

F& Lists all LTGSTD™ data files in the current default directory
with an .LTG extension.

F5 Switches the display from the Main screen to the Space Data
screen.

F6 Displays the building type descriptions and codes in a window.

From this information you can select the appropriate space
type code by pressing Enter when the cursor is moved over the
desired building type. To return to the Main screen, press
Esc or the space bar.

F7 Displays a context-sensitive Help message for the information
required at the current cursor position. Press any key to
return to the Main screen.

F8 Changes the dispiay from the Main screen to the Exterior Data
screen.
F9 Calculates the interior lighting power allowance for both

the prescriptive and system performance compliance path,
and the exterior 1lighting power allowance. The program
also shows if the design values comply with these
requirements.

F10 Changes the requirements calculated for the criteria from 1989
values to 1993 values.

Esc Exits from the program.

4.2 SPACE DATA INPUT SCREEN

The cursor control keys, special function keys, and input requirements
for the Space Data screen are described in this section. The Space Data
screen is shown in Figure 4.2. On this screen, you enter information about
the buiiding space--space number designation (optional), space type code,
ceiling height, area or dimensions, and number of spaces. The space type
description corresponding to the cursor position is displayed at the top of
the screen as shown in Figure 4.2. The program automatically calculates the
Area Factor (AF), Unit Power Density (UPD)}, Base Unit Lighting Power Allow-
ance {Pb), Lighting Power Budget (LPB) based on the space data, and Total
Lighting Power Budget {TOTAL LPB). It also sums the total building area.
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SPACE TYPE DESCRIPTION: TOTAL AREA:

SPACE NO TOTAL
NO. TYPE DIMENSIONS AREA CLG HT SPACES AF uPD Pb LP8 LPB
Arrows, Pglp, PgDn, and Home Move F& Space Type Codes
Irns Insert Record / Del Delete Record F7 Help / FB Main Screen
F10 Year:
FIGURE 4.2. Space Data Input Screen

4,2.1 Input Requirements

You can enter up to 500 spaces for a single building. You need not com-
pletely enter one record before you move to a new record. However, incom-
plete records will not be included in the compliance calculations.

SPACE NO. Enter space numbers to identify individual spaces within the
building. Combinations of up to four characters are allowed.

SPACE TYPE Enter an integer from 1 to 131 to designate the appropriate
space type code. Alternatively, press F6, move the cursor
to the appropriate space type code, and press Enter. If the
space type or activity is not represented in the list, select
the code with the most similar space type or activity. Space
type codes are also listed in Appendix G of this guide.

DIMENSIONS Enter the length and width of the space, in ft. The program
will automatically calculate the floor area. Alternatively,
the length and width of the space can be left blank and the
areafentered directly. The program accepts values from 0 to
999 ft.

AREA Enter the floor area of the space, in 2, Alternatively, the
length and width of the space, in ft, can be entered under the
Dimensions column and the floor area will be calculated autg-
matically. The program accepts values from 0 to 999,999 ft<.
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Cle HT Enter the height of the ceiling, in ft. The program uses
the ceiling height to calculate the Area Factor (AF) for
each space. The program accepts values from 0 to 500 ft.

Alternatively, enter all other data, then return to the first
data 1ine and enter the typical ceiling height. Then press
Ctrl F10. The program will automatically copy the ceiling
height to all lines with data.

NO. SPACES Enter the number of spaces in the building that are like
the one described. This value serves as a multiplier,
allowing you to enter muitiple similar spaces in a
single entry. The program accepts values from 0 to 99.

4.2.2 Cursor Control Keys

The keys listed below allow you to move the cursor around the Space Data
input screen.

BS Deletes the last character of a column.

« Moves the cursor one column to the left or, if at the leftmost
column, moves the cursor to the first column of the same row.

- Moves the cursor one column to the right or, if at the right-
most column, moves the cursor to the last column of the same
row,

1 Moves the cursor up one row in the same column and, if on the
top row of the Space Data screen, scrolls the records up one
row,

i Moves the cursor down one row in the same coiumn and, if on

the bottom row of the Space Data screen, scrolis the records
down one row.

Ins Inserts a blank record 1ine at the current position of the
cursor. This function can be used at any record line of the
space data.

Del Deletes a record 1ine at the current position of the cursor.

This function can be used to delete any record line of the
space data file.

PgUp Moves the cursor up 17 record lines or, if near the beginning
of the space input data, advances the cursor to the first
record line,

PgDn Moves the cursor down 17 record lines.

Home Moves the cursor to the first record line.
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4.2.3 Special Function Keys

The special function keys allow you to move to the other program
screens, view and select space type codes, and access Help messages.

F5 Changes the display from the Space Data screen to the
Controls Data screen.

F6 Displays the space types and their descriptions in a window
when the cursor is in the space type entry column. F6 allows
you to cursor through the types and select one by pressing
Enter. If no space type is desired, press the space bar or
Esc to return to the Space Data screen.

When in the space type code window, you can search for a
specific space type by pressing F1, entering a character
string, and then pressing Enter. If you press Fl1 and Enter
again, the program will search for the next occurrence of the
character string.

F7 Displays a context-sensitive Help message for the information
required at the current cursor position. Press any key to
return to the Space Data screen.

F8 Switches the display from the Space Data screen to the Main
screen.
F10 Changes the requirements calculated for the criteria from 1989

values to 1993 values.

Ctr) F10 Copies the ceiling height on the Tine where the cursor is currently
Tocated down to all lines where data has been entered.

4.3 CONTROLS DATA INPUT SCREEN

The Standards provide designers with incentives for efficiently control-
1ing electric lighting. The Controls Data screen enables you to record your
design’s lighting controis and assess their contribution toward compliance
with the Standards.

The cursor control keys, special function keys, and input requirements
for the Controls Data screen shown in Figure 4.3 are described below. On
this screen, you will enter information about the number of tasks or groups
of tasks and the type(s) of controi{s) installed in the space. The
requirements for minimum number of equivalent control points and the credits
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) TOTAL EQUIVALENT
SPACE NO0. CONTROLS CONTROL POINTS
NO. DESCRIPTION AREA TASKS TYPE NO. TYPE NO. INSTLD. REGD.

Arrows, Pg Up, Pg Dn, and Home Move Fb Controls Type Codes
F?7 Help
F5 Space Screen F& Main Screen
FIGURE 4.3. Controls Data Input Screen

for various control types are in Section 3.3.1 of the Standards. The LTGSTD™
program automatically calculates the total control points required for each
space, based on the data entered. Space numbers, descriptions, and areas are
copied from the Space Data screen.

4.3.1 Input Requirements

Three classes of information are required by the Controls Data input

screen:
NO. TASKS Enter the number of separate tasks or groups of tasks in
the space. The program uses the number of tasks to
calculate the number of control points required for the
space.
CONTROL Enter one of the Tighting system control type codes:
TYPE 0 None
1 Manual
3 Three-Level
0 Occupancy Sensor
T Timer
4 Four-Level
A Automatic or Continuous Dimming

The program default is 0, no controls.
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NO. Enter the number of controls installed in the space for
CONTROLS the control type entered in the column to the left. The
program accepts values from 0 to 99.

4.3.2 Cursor Control Keys

The following keys allow you to move the cursor around the Controls Data
input screen:

BS Deletes the last character of a column.

. Moves the cursor one column to the left or, if at the leftmost
column, moves the cursor to the first column of the same row.

-+ Moves the cursor one column to the right or, if at the right-
most column, moves the cursor to the Tast column of the same
row.

1 Moves the cursor up one row in the same column and, if on the
top row of the Controls Data screen, scrolls the records up
one Trow.

1 Moves the cursor down one row in the same column and, if on

the bottom row of the Controls Data screen, scrolis the
records down one row.

PgUp Moves the cursor up 17 record lines or, if near the beginning
of the space input data, advances the cursor to the first
record line.

PgDn Moves the cursor down 17 record lines.
Home Moves the cursor to the first record line.

4.3.3 Special Function Keys

The special function keys allow you to move to other program screens,
view and select controls codes, and access Help messages.

FS Switches the display from the Controls Data screen to the
Space Data screen.

F6 Displays the 1ighting control types and their descriptions in
a window when the cursor is sitting in the controls type
columns. You can move the cursor through the controls types
and choose one by pressing Enter, or you can return to the
Controls Data screen by pressing Esc or the space bar.
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F7 Displays a context-sensitive Help message for the information
required at the current cursor position. Press any key to
return to the Controls Data screen.

F8 Moves from the Controls Data screen to the Main screen,
4.4 EXTERIOR DATA INPUT SCREEN

The Exterior Data screen, shown in Figure 4.4, lets you enter informa-
tion about the building’s exterior illumination areas in terms of area type
and size. After you have input this information, the program then cal-
culates the allowable 1ighting power densities (in watts) based on
Section 3.4 of the Standards.

The input requirements, cursor control keys, and special function keys
for the Exterior Data screen are described in the following three sections.

EXTERJOR LIGHTING REQUIREMENTS

AREA AREA AREA OR ALLOWANCE
CODE DESCRIPTION LENGTH WATTS
Arrows, Pg Up, Pg Dn, and Home Move F6 Area Codes
Ims Insert Record / Del Delete Record F7 Help
FB Main Screen

FIGURE 4.4. Exterior Data Input Screen

4.4.1 Input Requirements

Up to 100 exterior illumination areas can be entered for each building.
You need not completely enter one record before you move to a new record.
However, incomplete records will not be included in the calcuiations.
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AREA CODE Enter an integer from 1 to 13 indicating the appropriate
code for each illuminated exterior area. Alternatively,
press F6, move the cursor to the appropriate area code,
and press Enter. If the exterior area or activity is not
represented by the Tist, select the code with the most
similar area or activity. The exterior area codes are
listed in Table G.2.

AREA OR Enter either the area or the length corresponding with

LENGTH the iltuminated exterior area or surface. For exterior
area codes 1, 2 and 6, the values are in linear feet; for
other area codes, the values are in square feet. The
program accepts values from 0O to 999,999,999. The
program uses the area or length in calculating the
allowance wattage for each exterior illumination area.

4.4.2 Cursor Control Keys

The following keys allow you to move the cursor around the Exterior Data
input screen:

BS Deletes the tast character of a column.

- Moves the cursor one column to the left or, if at the leftmost
column, moves the cursor to the first column of the same row.

- Moves the cursor one column to the right or, if at the right-
most column, moves the cursor to the tast column of the same
TOwW.

t Moves the cursor up one row in the same column and, if on the
top row of the Exterior Data screen, scrolls the records up
one Trow.

il Moves the cursor down one row in the same column and, if on

the bottom row of the Exterior Data screen, scrolls the
records down one row.

Ins Inserts a blank record line at the current position of the
cursor. This function can be used at any record line of the
exterior data.

Del Deletes a record 1ine at the current position of the cursor.
This function can be used at any record line of the exterior
data.

PgUp Moves the cursor up 17 record lines or, if near the beginning

of the space input data, advances the cursor to the first
record line.
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PgDn Moves the cursor down 17 record Tines.

Home Moves the cursor to the first record line.

4.4.3 Special Function Keys

The special function keys allow you to view and select exterior area
codes, get help information for the required data, and change the display
from the Exterior Data screen to the Main screen.

Fé Displays a window with exterior area type codes and descrip-
tions. You can move the cursor through the codes and select a

code by pressing Enter. Pressing any other key will bring you
back to the Exterior Data screen.

F7 Displays a context-sensitive Help message for the information
required at the current cursor position. Press any key to
return to the Controls Data screen.

F8 Changes the display from the Exterior Data screen to the Main
screen.
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APPENDIX A

EILES CONTAINED ON PROGRAM DISKETTES

ENVSTD™ FILES
The ENVSTD™ program diskette includes the files listed below.

o ENVSTD20.EXE - Compiled Envelope Program
e [ENVELOPE.DOC - Section 3.0 of this users guide.
The ENVSTD™ program diskette also includes two sample data files:

e MEDOFFIC.ENY - Data file for an office building (48,664 ft2,
3-story, E1 Paso, Texas)

o APARTMEN.EMV - Data file fgr a high-rise apartment building
(496,976 ft<¢, 9-story, Milwaukee, Wisconsin).

The sample data files for the ENVSTD™ program are also shown in Appendix E.

LIGSTD™ FILES

The files included on the LTGSTD™ program diskette are
e [TGSTD20.EXE - Compiled Lighting Program
e LIGHTING.DOC - Section 4.0 of this users guide.
The LTGSTD™ program diskette also includes three sampie data files:

e BANK.LTG - Data file for a branch bank building {2,250 ftZ, single
story)

e CHURCH.LTE - Data file for a church building (12,920 ftZ2, single
story)

o MEDOFFIC.LTG - Data file for a medium office building (48,664 ftz,
3-story).

The sample data files for the LTGSTD™ program are also shown in Appendix F.
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FUNC

APPENDIX B

N KEY TEMPLATES FOR

VSTD®

ROG

A template that can be photocopied and cut out for use with computer
keyboards with 10 function keys is shown in Figure 8.].
with keyboards having 12 function keys is shown in Figure B.2.

FIGURE B.1.

A tempiate for use

f1 F2
LOAD SAVE
FILES FILES
F3 Fé
CLEAR DIRECTORY
DATA *.BV)
FS _ f&
oTRER LIST
SCREEN CITIES
F7 F&
Er
9 F10
CALOLATE COPY DATA
ACROSS
Function Keys

ENVELOPE SYSTEM PERFORMANCE COMPLTAMCE CALCULATION PROGRAM
February 1989 DOE Interim Commercial Stendarde

VERSICN 2.0

Template for Computer Keyboards with 10 Function Keys

B.1



A

F1 F2 3 Fh F5 Fé F7 F& e F10
LOAD SAVE CLEAR DIRECTORY OTHER LIST CAATINLATE COPY DATA
FILES FILES SCREEN {*_Emv) RECUIREMENTS: CITIER ALRDSS
fuxtion Keys

ENVELOPE SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM
VERSION 2.0 Februsry 1982 DOE Interim Conmercisl Stendsrda

FIGURE B.2.

Template for Computer Keyboards with 12 Function Keys
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APPENDIX C

FUNCTION K PLATES FOR LT

™ _PROG

M

A template that can be photocopied and cut out for use with computer

keyboards having 10 function keys is shown in Figure C.1.

A template for use

with keyboards having 12 function keys is shown in Figure C.2.

F1GU 1.

F1 F2
LOAD SAVE
FILES FILES
F3 F4
CLEAR DIRECTIRY
SCREEM ".LTR)
F5 Fé
SPACE S
CONTRILS

:
¥

Fr F8
WELP EXTERIOR
SCREEN
F9 F10
CALOAATE

Fuxction Keys

LIGHTING COMPLIANCE CALCULATION PROGRAM

VERSION 2.0 February 1989 DOE Interim Commercial Standards

Template for Computer Keyboards with 10 Function Keys

C.1
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F1 Fe F3 Fh

LOAD SAVE CLEAR DIRETTORY
FILES FILES SCREER (*.LTG)
Function Keys

LIGHTING PRESCRIPTIVE AND SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM

VERSION 2.0 February 1589 DOE Interim Commercisl Standards

F5
SPACES

F7

Fa

F10

FIGURE C.2. Template for Computer Keyboards with 12 Function Keys
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APPENDIX D

ST OF CITIES AND C TE DATA FOR ENVSTD™ PROGRAM

MO HRS BAM-4PM
NO CITY STATE. _HDDSD _HODAS VSN _ VSEW vsS CDOS0  CODES  COHBE DR T«<55 55x1=&6)
Alabams
28 Birmingham AL 765 2BR2 464 78% 908 5182 1825 &2T2 17.5 720 740
143 Mobile AL 164 1580 4&B& 816 M9 &T8 2419 T&re  16.6 08 774
145 Montgomery AL 141 2261 462 a3 981 5821 21186 B473  19.5 &09 34
Alacka
2 Adak AX 3562 813 280 &34 452 124 1] 0 9.9 2754 156
9 Anchorage AX 5301 10540 272 538 025 236 0 0 13.3 2393 521
10 Anrmtte lsland AX 2545 7277 285 482 % 756 12 0 10.1 2169 Faly
24 Bethel AX B285 13449 252 453 78% 312 0 0 1.3 2555 37
25 Big Delts AK G355 14069 249 527 S8 T 16 25 19.0 214 506
76 Fairbenks AK 9841 14414 281 492 19 22 19 8 18.2 2083 a2
73 Gulkans AK 8845 138446 257 522 943 498 & 6 18.5 2225 615
105 Junesu AX &223 G350 254 410 &2 348 0 0 12.7 2367 S40
106 King Salmon AK 6B 11992 270 499 860 330 4 & 15.4 2395 502
109 Kodiak AK 3rs B89 276 509 852 350 6 0 10.6 2519 384
132 McGrath AX T 14868 246 &7 841 578 3 0 15.¢ 2255 596
152 Nome AK 61 14418 242 478 .14 119 0 0 e.0 270 210
208 Sumit AX 9210 14530 247 488 893 155 0 0 13.6 2614 258
231 Yakutat AX, &486 9714 247 402 650 248 i} 0 9.3 2N 439
Arizona
143 Phoenix A2 20 1382 488 1116 1310 TEID 3&LT 34521 21.2 373 Tib
171 Prescott AZ 1477 &b62 473 1090 1334 nes 9% 973 2.0 1021 75
218 Tucson AZ 178 1601 500 1112 1280 6822 2769 19857  21.9 I 716
229 Winslow A2 1695 B 47 1092 1338 s 114 7 2r.,7 1130 634
234 Yuma AZ 43 782 493 1151 1330 8021 4186 37892 2.5 267 497
Arkensas
79 Fort Smith AR 1149 3% 462 842 1005 5307 2077 10413 22.4 25 547
121 Little Rock AR 912 3091 WS a1 81 5351 2055 3450 17.5 855 626
Californje
12 Arcata CA 582 5020 407 T24 o2 1038 1 0 4.9 1386 1500
19 Bakergfiald CA 305 2196 476 1053 1211 5879 2204 15447 2B.9 [ 3] 848
48 China Lake CA L 444 468 1091 1312 &&r 278 26739 7.4 582 T7e
58 Daggett CA 237 1916 475 1102 1309 6516 2720 22302 27.0 &2 841
71 El Toro CA 32 1577 485 77 1163 4764 834 91 2.3 215 1474
82 Fresno CA 492 20 4S9 1029 1199 5070 1803 13085 31.8 780 75
122 Long Beach CA 54 1583 482 056 1144 &94T S00 16816 16.9 243 1502
123 Los Angeles CA 3 1454 482 982 1146 4456 &2 136  14.1 145 1849
146 Mount Shasta CA 1947 5583 419 909 1153 395 556 2073 16.2 1544 756
156 Oskland CA 157 2922 453 909 1102 e a2 23 16.4 770 1905
167 Point Mugu CA 8 2193 A77 36 113 LA 145 70 12.3 209 2146
176 Red Bluff CA 589 2884 42R o951 177 5110 1930 164046 295 350 810
185 Sacramnto CA 381 2753 b4 87 1185 &7 1M 7315  34.6 834 990
191 San Diego CA 2 1275 490 0 112 4B&5 &52 |3 NS 102 1911
192 San Frencisco CA 185 238 54 961 146 2496 73 206 2.2 a2 1%
194 Sermta Maria CA 138 X041 4TS 950 1128 2643 e 513 20.9 414 2016
209 Surryvele CA 142 2708 454 T 1145 112 204 &21  186.9 610 1794
Coloredo
50 Colorado Springs o 2587 5996 435 976 1321 557 491 207 240 1357 75
62 Derwer 1] 2652 G083 428 71 1321 2511 547 293 5.5 1329 739
68 Eegle o 4232 8317 432 976 1296 1480 0 1008 35.4 1850 &60
85 Grend Junction [a 1] 2616 5701 438 1003 1303 BN 122 6147 27.4 1383 518
173 Pueblo [a 1] 2223 5285 442 9z 13 %40 971 5899 275 1077 720

D.1



NO HRS BAM-4PM

_ND CITY STATE _ HDDSO _WDDSS VSN VSEW  VSS  CDDS0 CDDAS  CDHBD DR T<55 S55:7369
Comnecticut

95 Hartford cT 2953 6277 384 213 azs 2857 706 2197 BT 1459 598
Delawere

227 Wilmington DE 2133 5088 414 26 921 B2 1078 2188 17.2 1289 617

District of Columbia

223 Washington pC 2004 LB28 419 26 o005 73 1083 3592 1B.6 1205 657
Florida .
11 Apslachicola FL 163 134 508 887 on 67T 26595 8289 14.3 322 778
&0 Daytona FL 81 787 SO3 840 953 TH04 2435 552 14.8 1rr (23]
104 Jacksorwille FL 206 1357 &9 B49 943 7045 2721 7488 16.4 54 674
136 Miami FL 3 185 527 ars 934 9338 4LOLS 7166 12.4 5% 259
180 Orlando FL n 532 51" 881 974 &8s 3312 I T T | 131 LTal
211 Talishessee FL 307 1721 &9 B4S Dily 6ab2 2401 733 161 421 FLYs
212 Tampa FL 37 575 518 890 T4 was 37 805 149 147 592
224 Uest Palm Beach FL 0 1rr 519 Bié6 05 9203 3904 10324 13.1 22 308
Georgia
15 Atlanta GA 846 070 L& BO7 30 LA37 1545 IV 17.6 5 T
16 Augusta GA Gbk 2584 468 83 953 5458 190& 6904 21.3 &0 T4
128 Macon GA 514 2330 4AT6 a2 o0 576 2111 8097 18.7 8467 787
196 Savarmah GA 410 16T &Té BOS 926 6112 2194 63068 18.8 529 75
Homaii
22 Barbers Point HI 0 I s, g78 965 9314 3842 3617 1.2 1 o7
97 Hilo HI 0 0 557 817 805 8496 3019 1112 1.0 0 153
98 Homolulu HI 0 0 588 953 932 WS 4150 4537 9.8 0 &
120 Lihue HI 0 2 567 5 893 9219 3IT4b ™2 ¢.b 0 140
1dsho
30 Boise D 2276 5667 399 "6 1228 Tik 4512 28.9 1542 [ ¥4
117 Lewiston (] 2015 5426 37 ey 988 e 645 4121 9.7 1487 Thd
164 Pocatello ] 304 7075 405 o35 1262 330 526 3293 32.8 1689 Shé
1llinois
47 Chicago IL 3000 &151 402 Fra'd 934 n» 1015 3100 4.6 1426 613
144 Moline : IL 3085 &250 405 736 959 3204 894 2808 195 1357 &40
207 Sprimpfield I 2490 5448 422 768 962 B 1158 48 20,2 1260 600
Indiana
75 Evanmville IN 1948 A28 426 e 890 063 12465 4288 18.4 1141 &11
80 Fort Wayne IN 303 5145 395 bk 824 30596 743 1629 17.7 1400 401
101 Indianapolis in 2824 5620 407 692 as1 330 951 2263 18.0 1375 602
204 South Bend IN 3038 6280 396 &0 as7 N7 £84 1860 21.1 1415 &35
lowg
35 Burlirgton 1A 3009 0% 419 802 1030 vy 1002 2598 171 1356 49
&3 Des Moines 1A 127 647 413 B8 1027 3116 812 2383 17,5 1423 667
130 Mason City 1A 431 7735 400 783 1053 2708 858 1882 20.8 1548 610
202 Sioux City 1A 3508 6750 406 T96 1064 32 93 3588 18,6 1438 602
Kangas
&6 Dodge City 2280 5131 450 942 1196 &008 1384 7186 260 1252 &7
B4 Goodland KS 27 &0 &34 935 1228 3047 905 5147 26.3 1358 65
215 Topeka 43 2458 5201 434 7 1068 4120 1388 5212 22.3 1192 608
Kentuck
5& Covingtaon KY 2154 5030 408 &B7 843 3656 1067 2638 183 1Ms 541
119 Lexington KY 1921 A ] Fra'd 8r2 0 1157 2883 15,6 1211 518
124 Louisville KY 1851 4539 424 727 843 14k 1357 4716 17.6 1192 436

D.2



MO CITY HDD50
Louisiana
23 Baton Rouge LA 237
113 Lake Charles LA 214
148 New Orlesns LA 17
201 Shreveport LA &&7
Maing
21 Bangor ME 4132
38 Caribou E 5297
169 Portlarnd ME nn
Meryland
20 Baltimore 1] 2020
161 Patuxent w 1418
Messachusetts
31 Boston 2616
Michigen
7 Alpena 4202
64 Detroit 275
78 Flint M
87 Grand Rapids B2
195 Sault Sainte Marie 5087
216 Traverse ity 3934
Mimesota
&7 Duluth 5T
102 Intermational Falls 6l 14
140 Minneapolis 4563
181 Rochester 4544
Mississippi
103 Jeckson MS S4b
135 Meridian Ms 544
Missouri
51 Columbia [ 1] 225
186 Saint Louis [ +] 21
206 Springfield Mo 1639
Montena
26 Billings NT %er
57 Cutbank Mr 4718
65 Dillon MT 4140
83 Glespow MT 5082
88 Great Falis NT 3728
96 Helena NT 1924
118 Lewistown NT 4027
138 Miles City NT 4435
142 Missoula MY 3492
Nebraska
85 Grard Isiand NE 1315
155 North Platte NE 3547
159 Omsha NE 2981
197 Scottsbluff NE 3535
Nev
72 Elko NV 345
73 Ely )] kL)
116 Las Vegas NV 449
125 Lovelock L1 2438
178 Rero )] 2181
214 Tonopah w 2308
228 Winnemucca Nv 277
33 Yucca Flats Ny 1664

HDDE5

1573
1455
1392

7305

4946
4002

5775

8164

&n?
&7
9282
T654

9918

10535

B100

2424
26446

4994
4509

7156
8941
8210

7454
817

7560

8477
3948

Falk:]
7666
399
5845
5841
5652
64T
4B02

VSN

409
97

I8
57
376

419
429

387

N
350
3%
350
359

355
351

383

481

431
432

357
351
v

37
363

420
419
414
413

420
432
456
418
<28
427
418
450

D.3

VSEW V5SS CDDSO
806 gey S682
95 864 6849
a38 i 6840
843 954 6022
&3 50 1853
649 2 1410
543 858 1946
TiI9 9 3aB3
758 PRl 4180
659 849 2810
661 a2 1928
676 858 N
61 an 502
688 8 2580
640 asa 1399
642 818 2193
633 885 1511
&9 962 1473
me IR 1
691 2r &
a3 %42 5927
a1t 905 5723
790 972 30
T a3 4193
are 82 4115
814 1140 F T2
768 1150 1368
&8s 1se? 1564
™2 NS 2272
76 153 2199
71 w8 %11
733 1084 1629
a0 1156 2694
704 57 1625
B3 1115 1w
880 1183 2
806 1066 %18
81 1168 2603

1000 1332 1997

1016 1350 1650

1M 1477 6567

1096 1452 2813

1068 1401 2180

1130 1502 Zra2

1014 1350 2264

1Mz 1399 3

2543
2615
2578
2345

243
121
245

13
1289

i35
473

590
119

157
119

442

2330
2148

1234
1447
1311

598
nz
159
543
450
328
216

21

715
1130

355
157
3043
745
355
611

1041

8814
883
7380

10039

134

38

1601

21
1461

1124

58
167
509

arss
9508

K242
53T
4170

702

2642
18856
™
1270

1513

4580

38a3
3745

4065
137

6859
4059
3T

11568

n R
NMN®e

SN
[— =0 VRN R

aHpw

a~Noo

S5
g P

gal
y

ERBBERBENY
[ k=N RUIENE 3. W A )

sy

WO P Wt

WIRYYREY

L= T R Y ]

MO HRS BAM-4PM

CODAS __ COHAO DR T«5% 55«74

W0 877

I96 668

26 B9

887 &7
1721 669
1862 652
1806 &5
1268 593
1118 729
uWes T3
1707 &5
1406 632
1563 634
1562 &2
138 7B
1651 679
1882 650
1870 656
1620 566
1584 652

646 640

613 N9
118 &3
1124 614
1215 544
1650 617
1834 a72
1816 439
1488 570
1684 &b
1784 651
170 67
1588 545
1843 658
1431 611
1514 592
1355 586
1457 620
1540 569
1529 o8

[ S
1358 &06
1306 752
1257 &40
1383 608
1004 670



NO HRS BAM-&PM

NO CITY STATE _ HDDS0 _ HDDSS VSN VSEW ¥SS  CDDS0  CDD&S  CDHSO bR T<53 55«1<49
New Hampshire
54 Comcord NH LTV TS 375 &30 824 2254 453 1855 Z2.6 1553 683
New Jersey
114 Lakehurgt | 2174 5265 407 n2 7 1299 15 3019 20.% 1312 445
151 Newark NJ 2027 K956 406 o M2 55 1009 2687 17.7 1325 (.74
Mew Mexico
5 Albucuergue ] 1633 23 A 105 1361 Ivhe 1557 SMs 5.3 Nas m
49 Clayton NM 2138 8176 457 1019 1310 Nz &85 2003 20.0 1150 770
184 Roswell | 1008 3485 490 10BY 1280 45346 1539 11135 28.1 825 [Y£4
217 Truth or Consequences MM 1074 Imo2 488 1113 1326 4457 1500 6882 23.4 889 Thé
219 Tucumcari | 1344 W22 L7000 1044 1300 44651 1554 8424 26.9 14 70
New York
& Albany NY 3488 677 395 Fal M2 2812 619 1308 19.7 1487 &05
27 Binghampton NY 3885 7397 370 592 753 373 &10 612 18.5 1857 a42
3% Buffalo NY 213 621 N 509 746 2aTh 509 e w2 15N &7
131 Magsens NY 4583 8397 380 708 M2 2026 355 13 2.9 1874 27
149 New TYork (Central Pk) NY 1986 5022 392 &50 817 273 34 711 125 135 0
150 New York (LAG) NY 1986 5022 392 450 817 273 &34 11 12,5 1335 750
182 Rochester NY nge 95 I &22 7t 557 59% 1662 20.1 1612 08
210 Syracuse NY 35hl 4856 3IH 611 T84 b Ta 513 Y26 20,2 1521 730
North Cerclina
13 Agheville NC 1507 6203 449 T82 Yt 342 763 1298 21.1 1083 915
37 Cape Hatteras NC &35 2745 460 819 2 4978 1613 2039 10,0 745 as0
43 Charlotte NC 1086 3412 456 809 968 6P 1549 4299 0.6 2 m
45 Cherry Point NC 569 2556 6 826 oG 5277 1788 3516 15.2 &0 n7
9 Greensboro NC 1261 TN A9 810 o5 4274 1258 ke  17.4 1018 s
174 Raleigh NC 13 3509 445 T4 o35 &85 1389 3697 16.5 918 740
North Dakota
29 Bismmrck W 5196 8992 3N 766 112 2175 494 2067 27.8 1724 554
77 Fargo N 5582 p242 3A st Wy 2388 573 2288 .2 1730 564
141 Winot N 5334 B 358 nR’s4 1059 2064 431 1570 24.5 1800 581
Ohio
3 Akron O 2881 &1 3% &4 812 2845 &51 1100 17.3 14480 &80
53 Columbus OH 2424 5493  &01 &71 a1 395 Yy 2268 2.6 1375 T08
59 Dayton oH 573 5549 408 o 855 367 858 1346 17.1 1388 &1
213 Toledo OH 3152 514 393 676 853 & 2] 1% 17.8 1500 &52
232 Toungatown OH nx &557 18 &24 760 =93 544 1128 21.4 1523 &7
Okl ahoma
157 Oklahoma City x 1417 B W65 873 1053 4901 1834 asrs  20.8 780 753
220 Tulsa o 1429 32 W53 820 2l 5264 2072 10085 19.7 o3 591
or
14 Astoris OR 1080 5226 350 588 782 1357 29 145 12,3 1571 1238
133 Mediord OoR 1531 LBTY 405 814 1005 2681 548 4081 32.9 14462 Th9
154 North Berd OR 629 &78 392 T&0 orr 1429 2 0 1.8 1351 1553
170 Portland [ ] 1151 &5TT 384 847 841 Faral 272 108 22.8 1421 1080
177 Redmond R 535 6665 395 835 N7 1573 228 390 3h.4 1633 695
187 Salem R 1128 9% I3 SB0 874 1849 172 126 B3 W 16
Pennsylvenis
& Allentown PA 2652 5760 401 &82 a5 3105 &8 1166  17.0 1335 710
18 Avoca PA 2951 623 M [ ) M 283 &52 1547 19.7 1505 ns
74 Erie PA 3006 a26 384 (1] %2 =27 472 378 1483 1532 716
94 Harrisburg PA 2302 5251 404 &7 864 1518 52 2860 20.1 1342 &8
142 Philadelphia PA 2044 498 408 ™ a8y 3561 1065 M2 171 1288 845
165 Pittsburgh PA 2T 5907 392 52 780 2588 648 1040 190 1428 700

D.4



NO CITY

STATE

Rhode 13)and
172 Providence

South Carolina
41 Charleston

52 Columbia
91 Greenville

South Dmkota
100 Huron

164 Pierre
175 Rapid City
203 Sioux Falls

Tennesoee
&4 Chattanooga
108 Knaxville
134 Mesphis
147 Nashville

Texas

1 Abjlene

8 Awrillo

17 Amtin
32 Browrsviile
55 Corpus Christi
51 Del Rio

70 EL Pasoc

81 Fort North
% Houmton
107 Kingsville
115 Laredo
126 Lubbock
127 Lufkin
137 Midiand
168 Port Arthur
189 San Angelo
190 $an Antonio
200 Sherman
221 Waco
226 Wichita Falls

tah
313 Bryce Carvyon
40 Cedar City
188 Salt Lake City

=

Yermont
36 Burlington

Virginia
153 Norfolk
17% Richmond
180 Roanoke

Washington
158 Olympie
198 Seattie/Tecoms
205 Spokane
225 Whidbey Islend
30 Takima

West Yirginis
42 Charleston

RI

Zdd= 8g8u8 888

RARAANAAANALARAAAAAR

558

WA
VA

EEESE

Z

50

2510

435
696
907

4820
4028
3672
4240

1232
1263
1034
1185

1592
an

106
186
522

195
49

n73
I

167
538
261

4709
592
&70

4211

1185
1322
1520

1545
1382
a4
53

1816

H

65

6022

2194
2666
3220

51
7358
7e2®
7683

3595
a8
3259

27
4331
1735
642
B89
1397

2354
1348
874
842

1846
=73
1416
2110
1579
2rca
2166
3049

288
597

3409
3895
4192

5550
528
8727
5274
5877

4587

y5H
393

&67
457
459

350
392
3%
I

&l
4éb
&850
443

494
4n
503
547
5
Hah
503

490
527
b1

504
497
s5a3
510
476
495

445
AT
422

430
433

351
350

373

409

D.5

VSEW

o677

™2
745
763

619
s21
758
4630
v

567

VSS

874

95
953
N

1044
1347
1142
1078

1385
1342
1266

]

93
P&t

81
1064

878
o1

2rsé

5722
5613
4543

ans
3o
=81
2811

4852
4455
5319
52,

4113
6873
531
7376
5617

8174
15

4754
&567

&2
770
6576

5708

301

2118

W25

1550
1683

1403
23m

Ire

&3

2005
2110
1400

774
934
863
e

1541
1594

1552

2416
1377

3508
3112

2448
2. )
3652
4130
1749

2159

2619
3013

2879

4
&4
941

365

1585
1323
1183

n 8

1008

1284

5249
8541

LTE
5262
%77
5029

50
3840
7807
sora

13206

5763
14093
12218
13109
14ETC
13224
13482
10567
15312
55

o%27
11757
I

14821
13841
12085
15858
14487

&9
3119

490

4554
4021
3305

56
1595

3285

3054

eI ma O O RN R e

SHNHYBIRRNNIEBNIIR3NY

ye
- ek Y

1630
1584
1530
1553

1050
1076
w7

110¢

191
249
4T

&673
52

"7
478

641
a5

51
a2

1660
1392
1426

1697

1014
1148

1577
1700
1669
1671
1413

1215

T67
851
545
557

572
399

85
T4y

422
543

735
523
558
743
681
519
T2l

841
586

637

76
T3



NO HRS BAM-4PW

NO CITY STATE  HDDSO  HDDES VSN W 50 S N8O DR T 55<T <49
Wigconsin
&9 Eau Claire Wi 475 g2es  I7h 683 93 545 403 1898 1B.2 1545 (2]
89 Greenbay Wl 4310 3039 380 &% Q4T 217 426 P57 2.1 1604 651
112 La Crosse Wl 3838 T243 386 m 937 2784 Hé 21217 18.% 1548 Sl
129 Madison Vi &009 Tatdh 3IN nr 55 559 542 1329  19.1 151 458
139 Wi lwaukee Wi 3585 21 196 T24 941 2427 487 1013 17.1 1587 618
Ll
39 Casper w 3824 7817 43 M1 1343 2177 495 2609 2.8 1670 535
46 Cheyerne w 3435 T2IB 416 906 1267 1963 2n 1040 6.4 1518 408
1835 Rock Springs W 407 B33 A1 12 1395 1658 207 m2 291 1828 552
199 Sheridan w 1505 T36s 387 804 113 2074 350 2105 30.8 1450 574
Other Locations Dutside U.S.A.
§¢2 Guantanamo Bay (o1} 0 0 612 1045 1018 1101 5596 18452 15.5 0 17
110 Keror lalamd PN ] 0 &82 90 827 11435 5960 14548 2.5 ¢ 0
111 Kwajnlein Islamd N 0 0 6&78 961 888 11635 8180 16217 8.2 0 0
193 Sen Jusn PR 0 0 408 953 931 10648 5173 11563 12.7 i} 14
222 \ake lsland PN o 0 &% 1002 orr 10850 53%& 10167 .7 0 1}

REFERENCE

National Climatic Center. 1981. Typical Meteorological Year User’s Manual.
TD-9734. Hourly Solar Radiation-Surface Meteorological Observations.
Asheville, North Carolina.
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APPENDIX E

EXAMPLE DATA FILES FOR _ENVSTD™ PROGRAM

To illustrate the data files produced using the ENVSTD™ program, two
examples are included. The first, MEDOFFIC.ENV, is for a 48,664-1"1:z three-
story office building in E1 Paso, Texas. The second example, APARTMEN.ENY,
illustrates the data file created for a nine-story high-rise apartment
building with 496,976 ft2 in Milwaukee, Wisconsin.

E.1



MEDOFFJC.ENV

ENVELOPE SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM
VERSION 2.0
U.S. OEPARTMENT OF ENERGY
VOLUNTARY PERFORMANCE STANDARDS FOR NEW COMMERCIAL AND MULTI-FAMILY
HIGH RISE RESIDENTIAL BUILDINGS; MANDATORY FOR FEDERAL BUILDINGS

CITY: 70 E1 Paso TX BUILDING: Medium Office Building
CODE <B,C,H>: Both Heated and Cooled DATE: february 28, 1989
WALL ORIENTATION WEIGHTED
N NE E SE S SW W NW AVERAGE CRITERIA
WL AREA| 4113 7137 4299 6023 0.28 | 0,281
GL AREA] 1096 1850 1170 1914 WWR WWR
SCx { 0.482 0.4B2 0.482 0.482 0.48 | 0.500
PF 0.20 0.18 0.18 0.20 0.19 0.0
VLT 0.36 0.36 0.36 0.36 0.36 N/A
Uof | 1.042 1.042 1.042 1.042 1.04 | 1.150
WALL Uo| 0.22 0.22 0.22 0.22 0.22 | 0.158
HC 5.33 5.33 5.33 5.33 5.33 1
INS POS 3 3 3 3 3 N/A
EQUIP 0.50 0.50 0.50 0.50 0.50 | 0.500
LIGHTS 1.73 1.73 1.73 1.73 1.73 | 1.730
DLCF 0 0 0 0 0.00 0.0
----------------------------- LOADS -----ecmmmccmmecmen- ~TOTAL- -------
HEATING| 2.008 2.594 1.355 2.400 8.357> 6.986
COOLING! 7.697 17.731 10.028 16.059 51.515< 59.433
TOTAL 9.706 20,325 11.383 18.458 58.872< 66.420
o e e e e v v ke PASSES e e et e o i
OTHER ENVELOPE REQUIREMENTS
MAXIMUM PERCENTAGE OF ROOF AREA IN SKYLIGHTS: DESIGN LIMIT
Visible Transmittance of Skylight 0.500 0.500
Design lighting Footcandles of Space 50 50
Percentage of Roof Area in Skylights: 0.0 = 5.4
MAXIMUM ALLOWABLE Uo:

Wall Adjacent to Unconditioned Space

Roof ‘ 0.050 = 0.061
Floor Over Unconditioned Space

MINIMUM ALLOWABLE R-VALUE:

e e e e R A e v e A e e W RE A e W e AR e e W - s e R AR e e Er M R Ak e o T AN e o M R M o T e W W M ke W e e M e e e W e

Wall Below Grade 0.000 = 0.000
Slab on Grade (Heated or Unheated) Unheated Unheated
Insulation Position Horizontal Horizontal
Depth or Width (Inches) 24 in. 24 in.
R-Value of Concrete S1ab Imsulation 0 - 0

wewanrsan  MEETS OTHER ENVELOPE REQUIREMENTS #asinssx
E.2



APARTMEN. ENV

ENVELOPE SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM
VERSION 2.0
U.S. DEPARTMENT OF ENERGY
VOLUNTARY PERFORMANCE STANDARDS FOR NEW COMMERCIAL AND MULTI-FAMILY
HIGH RISE RESIDENTIAL BUILDINGS; MANDATORY FOR FEDERAL BUILDINGS

CITY: 139 Milwaukee WI BUILDING: Apartment
CODE «<8,C,H>: Both Heated and Cooled DATE: February 28, 1989
WALL ORIENTATION WEIGHTED
N NE E SE S W W NW AVERAGE CRITERIA
WL AREA[ 17158 59646 20896 58800 0.23 | 0.300
GL AREA{ 3410 14130 4720 13800 WWR WWR
SCx 0.83 0.83 0.83 0.83 0.83 | 0.630
PF 0 0 0 0 0.00 0.0
VLT 0.79 0.79 0.79 0.79 0.79 N/A
Uof | 0.520 0.520 0.520 0.520 0.52 | 0.480
WALL Uo| 0.08 0.08 0.08 0.08 0.08 | 0.077
HC 10 10 10 10 10.00 1
INS POS 3 3 3 3 3 N/A
EQUIP .38 .38 .38 .38 0.38 | 0.380
LIGHTS .67 .67 .67 .67 0.67 | 0.670
DLCF 0 0 0 0 0.00 0.0
----------------------------- LOADS ------crecemcemccncoo- -TOTAL- ---~---
HEATING| 2.913 7.818 2.106 7.956 20.792< 22.611
COOLINGt 1.771 8.710 3.389 10.080 24.951> 24.780
TOTAL 4.5684 17.528 5.495 18.036 45.743< 47.390
A e Jede e deveke & PASSE s ke e v vodk Ardrdr bk
OTHER ENVELOPE REQUIREMENTS
MAXIMUM PERCENTAGE OF ROOF AREA IN SKYLIGHTS: DESICN LIMIT
Visible Transmittance of Skylight 0.500 0.500
Design 1ighting Footcandles of Space 50 50
Percentage of Roof Area in Skylights: 0.000 = 3.9
MAXIMUM ALLOWABLE Uo:
Roof 0.050 = 0.053
Wall Adjacent to Unconditioned Space 0.100 = 0.125%
Floor Over Unconditioned Space 0.040 = 0.045
MINIMUM ALLOWABLE R-VALUE:
Wall Below Grade 10.00 = 9.841
Slab on Grade (Heated or Unheated} Unheated Unheated
Insulation Position Vertical Vertical
Depth or Width {Inches) 24 in. 24 in,
R-Value of Concrete Slab Insulation 18 = 8

sixswnrak  MEETS OTHER ENVELOPE REQUIREMENTS - *wxwwwxx

E.3
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APPENDIX F

EXAMPLE DATA FILES FOR LTGSTD™ PROGRAM

Three files included in this appendix illustrate the calculations
possible with the LTGSTD™ program:
e BANK.LTE - a single-story, 2,250-ftZ branch bank building
o CHURCH.LTE - a single-story, 12,920-ft2 church building
o MEDOFFIC.LTG - a three-story, 48,664-ft2 medium office building.
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BANK.LTG

LIGHTING PRESCRIPTIVE AMD SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM
YERSION 2.0
U.S. DEPARTHMENT OF ENERGY
YOLUNTARY PERFORMANCE STANDARDS FOR NEW COMMERCIAL AND MULTI-FAMILY
HIEGH RISE RESIDENTIAL BUILDINGS; MANDATORY FOR FEDERAL BUILDINGS

BUILDING Branch Bank
DATE February 28, 1989

YERSION 1989
BUILDING TYPE AREA

C Offices 2250 ft2
NA o ftz
NA 0 ft?

2250 Gross ft:2
BUILDING DESIGN

interior Lighting Power 4874 W 2.166 W/Gross fir
Extertor Lighting Power 200 W

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

PRESCRIPTIVE CRITERIA

Unit Lighting Power Allowance 1.810 W/Grass ft2
Interior Lighting Power Allowance 4073 W
SYSTE® PERFORMANCE CRITERIA
Unit Power Density 2.167 W/Gross fir
Interior Lighting Power Allowance 4875 o
EXTERIOR LIGHTING CRITERIA .
Exterior Lighting Power Allowance 221 o
PASSES
SPACE SPACE RO, NO, ~--esmnee- CONTROL-----vau- CONTROL PTS. TDTAL
WO. TYPE DESCRIPTION DIMENSIONS AREA CLG HT SPACES TASKS  TYPE NO.  TYPE MO. INST. REQD. AF  UPD Ph LPB LPB
1101 30 Drafting A48 10.0 1 1 0 00 1 ] F4 1.80 1.00 1.80 -1 E&
1102 7 teisure Dini 109 10.0 1 1 0 00 ] ] 2 1.76 2.50 4.40 474 479
1103 9 Kitchen 176 10.0 1 2 4 00 9 0 2 1.52 1.40 2,13 s 375
1104 13 Toilet and W 45 10.0 1 1 90 00 0 ] 2 1.80 0.80 1.4 85 65
1105 2 Corridor &0 10.0 1 1 0 00 0 D 2 1.00 0.80 0.80 48 48
1106 13 Toilet and W 60 10.0 1 1 0 60 0 0 2 1.80 0.80 1.44 a6 86
1107 35 Conference/M 160 0.0 1 1 0 00 0 o 2 1.56 1.80 2.81 450 450
1108 17 Audio Visual 138 10.0 1 3 0 0 0 0 ] 2 1.48 1.80 2.66 527 527
1110 44 Inactive Sto 99 10.0 i 1 0 00 0 ] 2 1.80 0.30 0.54 53 53
1111 44 Inactive Sto 15 10.¢ 1 1 1} 00 0 0 2 1.80 0.30 (.54 8 8
1112 44 Inactive Sto 15 16.0 1 1 0 00 0 0 2 1.80 0.30 0.54 B §
1113 17 Audio Visual 80 10.0 1 1 D 00 0 0 2 1.55 1.80 2.79 223 223
1114 54 Banking Acti 240 10.0 1 6 0 00 0 0 2 1.41 2.80 3.85 9449 948
1115 44 lInactive 5to 52 10.0 ! 1 0 00 ] 0 2 1.80 0.30 0.54 28 28
1116 17 Audio ¥isual 680 10.0 1 0 o 00 0 0 3 1.18 1.80 2.13 1446 1446
EXTERIOR LIGHTING REQUIREMENTS
ARE AREA AREA DR ALLOWANCE
LODE DESCRIPTION LENGTH WATTS
4 Entrance {with canopy) Light Traffic 24.00 ft: 96.00
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HURCH. (TG

LIGHTING PRESCRIPTIVE AND SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM -
VERSION 2.0
U.S. DEPARTMENT OF ENERGY
VOLUNTARY PERFORMANCE STANDARDS FOR NEW COMMERCIAL AND MULT1-FAMILY
HIGH RISE RESIDENTIAL BUILDINGS; MANDATORY FOR FEDERAL BUILDINGS

BUILDING Church '
DATE Fepryary 28, 1989
YERSION 1989

BUILDING TYPE AREA

NA 12920 ft=*
K& 0 f12
HA o ft2

12920 Gross ft:
BUILDING DESIGN

Interior Lighting Power 2588] W 2.003 ¥W/Gross ft:
Exterior Lighting Power 4000 ¥

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

PRESCRIPTIVE CRITERIA
Unit Lighting Power Allgwance MA W/Gross ft:
Interior Lighting Power Allowance NA W

SYSTEM PERFORMANCE CRITERIA

Unit Power Density 2.22B ¥/bross ft:

Interior Lighting Power Allcwance 2B792 W
EXTERIOR LIGHTING CRITERIA

Exterior Lighting Power Allowance 4325

PASSES

SPACE SPACE N, D, ser-eo--a. CONTROL -~ ev~---ae CONTROL PTS. TOTAL
NO. TYPE OESCRIPTION DIMEMSIONS AREA CLG HT SPACES TASKS  TYPE ).  TYPE RO. INST. REQD. AF  UPD Pb LPB LPB
1501 3 Llassroom/Le 528 8.0 1 1 0 00 0 0 2 1.13 2.00 2.28 1198 1195
1002 3 Classroom/Le 8K B.o 1 1 0 [V 0 & 2 1.60 2.00 3.189 255 255
1003 3 Classroom/Le 80 8.0 1 1 0 00 0 0 bd 1.60 2.00 1.19 258 255
1004 3 Classroom/Le 218 8.0 i 1 0 g 0 ] J 2 .28 2.00 2.55 552 5§52
1005 B4 Lobby 4% B.0 1 1 0 [ [ 0 2 1.0 1.90 3.42 168 168
1006 3 Classroom/Le 83 8.0 1 1 6 00 0 0 2 1.58 2.00 2.16 262 252
1807 3 {lassroom/Le 9% B.D 1 1 0 o0 0 0 2 1.62 2.00 3.03 251 291
1008 3 Classroom/le ac 8.0 1 1 0 ] o 0 2 1.60 2.00 3.19 255 255
1008 3 Classroom/Le 80 8.9 1 1 6 [ ] 0 0 2 1.60 2.00 3.19 25% 255
1010 3 Classroom/Le 9% 2.0 1 1 0 0 0 [ 0 2 1.52 2.00 3.03 291 291
1011 3 Classroom/le 240 8.0 1 1 @ (1] 0 ] 2 1.25 2.00 2.51 602 602
1012 3 Classroom/Le 630 8.0 1 i 0 00 0 0 2 1.11 z.00 2,22 1400 1400
1013 2 {orridor 135 8.0 1 1 0 o0 0 0 2 1.00 0.80¢ ©.80 108 108
1014 12 Toilet and W 155 B.0 1 10 (LI G 0 2 1.36 0.80 1.09 158 168
1015 2 Carridor 68 8.0 1 1 0 00 0 0 2 1.0 D.B0 0.80 54 54
1016 13 Toilet and W 5 &.0 1 1 o a0 0 0 2 1.79 0.80 1.43 80 80
1017 45 Bulky Active 28 B.0 1 1 0 [V 4 o} 4 1.80 0.30 0.54 15 15
1618 11 Active Traff 4 8.0 1 1 0 0 0 [4] 1] 2 1.80 0.60 1.08 48 48
1019 2 {orridor 354 A0 1 1 0 00 90 g 2 1.00 0.80 0.80 283 283
1020 44 Imactive Sto 32 8.0 1 1 0 ¢ 0 0 & 2 .80 0.30 0.54 17 1
1021 B4 Lobby 336 8.0 1 I 0 0 ¢ 0 0 4 1.1 1.0 2.27 762 762
1022 2 {orridor 745 8.0 1 1 0 (1R ] 0 ] 2 1.00 0.80 0.8D 596 596
1023 46 Fine Active 28 8.0 1 1 0 o0 0 o 2 1.80 1.00 1.80 50 50
1123 44 Inactive Stg iz 8.0 1 1 0 00 0 0 2 1.80 0.30 0.54 17 17
1024 1 Classroom/Le 9 8.0 1 1 P 00 0 0 2 1.52 2.00 3.03 291 291
1025 3 Classroom/Le 80 4.0 1 1 0 ¢t 0 V] s} 2 1.60 2.00 13.19 255 255
1026 3 Classroom/Le 128 B.O 1 1 0 [V 0 0 2 .41 2,00 2.83 362 362
1027 17 Audio Visual 132 8.0 1 1 0 a0 ¢ [ 2 1.40 1.80 2.53 334 332
1028 17 Audio Visual 136 8.0 1 1 0 o 0 0 0 2 1.40 1.80 2.53 342 342
1029 30 Drafting 77 B.O 1 1 0 00 0 0 2 1.61 1.00 1.81 124 124
1030 17 Audio Visual 128 8.0 1 "1 o a o 0 0 2 1.41 1.80 2.5% 326 126
1031 17 Audig Visua) 128 8.0 1 1 © o0 ] [+ 2 1.41 1.80 2.55 326 326
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CHURCH.LTG {contd)

SPACE SPACE NO. ND. —-eeeneee CONTROL----=v=m-- CONTROL PTS, TOTAL
NO. TYPE DESCRIPTION DIMENSIONS AREA CLG HT SPACES TASKS  TYPE NO.  TYPE HO. INST. REQD. AF  UPD Po LPE LPB
1032 44 Inactive Sto 32 8.0 1 1 0 Q0 Q 0 2 1.80 0.30 0.54 17 17
1033 84 Lobby 49 B.0 1 1 0 00 0 b 2 1.80 1.90 3.42 168 168
1034 84 Lobby 335 8.0 1 1 ¢ o0 0 [+ 2 1.18 1.90 2.27 762 762
1035 3 Classroom/Le a1 a.0 1 1 0 o ¢ 0 9 2 1.58 2.00 3,16 262 262
1036 3 Classroom/Le 95 8.0 1 1 0 ca 0 0 2 1.52 2.00 3.03 291 291
1037 &4 Inactive Sto 32 8.0 1 1 0 00 0 0 2 1.80 0.30 0.54 17 17
1038 2 Corridor 54 8.0 1 1 0 00 0 0 2 1.00 0.80 0.80 283 283
1039 3 Classroom/Le 280 B.OD 1 1 0 00 [} 0 2 1.25 2.00 2.51 602 602
1040 48 Unlisted $pa 48 8.0 1 1 0 00 0 0 F4 1.80 0.20 0.36 17 17
1041 9 Kitchen 156 8.0 1 1 0 0 0 1] D 2 1.36 1.40 1.90 296 296
1042 3 Classroom/Le 502 8.0 1 1 D (] 0 0 2 1.14 2.00 2.28 1142 1142
1043 2 Cerridor 135 8.0 1 1 0 V] Q 0 2 1.00 0.80 0.80 108 108
1044 3 Classroom/Le 93 8.0 1 1 © 0o 0 [ 2 1,83 Z.00 3.06 285 285
1045 84 Lobby 43 B.0 1 1 © 00 0 o 2 1.B0 1.90 3.42 168 188
1046 B4 Lobby 178 8.0 1 1 0 c Q 0 4] 2 1.32 1.90 2.5} 447 447
1047 56 Worship/Cong 86 20.0 1 1 0 ¢ 0 +] 0 2 1.80 2.30 4.14 356 356
1048 2z Corridor h¢ 8.0 1 1 0 0 0 0 0 2 1.00 0.80 0.80 L 42
1049 13 Toilet and W 180 8.0, 1 1 0 0 a V] 4} 2 1.32 0.80 1.06 190 190
1050 46 Fine Active 4 8.0 1 1 0 b0 [} 0 2 1.80 1.00 1.80 79 79
1851 56 Wership/Cong 2847 20.0 1 1 0 a0 0 0 H 1.22 2.30 2.82 8019 8019
1052 56 Morship/Cong 1505 20.0 1 1 0 [ b] 0 3 1,37 2.30 315 4741 4741
1053 45 Buiky Active 48 B.0 1 1 0 00 0 0 2 1.80 0.30 0.54 26 26
1054 44 Inactive Sto iz 8.0 1 1 0 0 0 Q ] 2 1,80 0.30 0.54 17 17

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

EXTERIOR LIGHTING REQUIREMENTS

AREA AREA AREA OR ALLOWANCE
CODE DESCRIPTION LENGYH WATTS
3 Entrance {with canopy) High Traffic 280.00 ft:2 2400.00
1 Exit {with or without canopy) 48.00 ft 1200.00
12 Private parking lats 5000.00 ft2 £00.00
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EEIC.LTG

LIGHTING PRESCRIPTIVE AND SYSTEM PERFORMANCE COMPLIANCE CALCULATION PROGRAM
VERSION 2.0
Y.5. DEPARTMENT OF ENERGY
VOLUNTARY PERFORMANCE STANDAROS FOR NEW COMMERCJAL AND MULTI-FAMILY
HIGH RISE RESIDENTIAL BUILDINGS; WANDATORY FOR FEDERAL BUILDINGS

BUILDING Medium Office
DATE February 1989
VERSION 1989

BUILDING TYPE AREA

¢ Officas 48664 ft»
NA 0 ez
NA 0 fte:

48664 Gross ft:=
SUILDING DESIGN
interior Lighting Power 82640 W 1.698 W/Gross ft2
Exterior Lighting Power 7500 ¥

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

PRESCRIPTIVE CRITERIA

Unit Lighting Power Allowance 1.650 W/Gross fte

Interior Lighting Power Allowance 80296 W
SYSTEM PERFQRMANCE CRITERIA

Unit Power Dersity 1.658 W/Gross ft:

Interior Lighting Power Allowance 82640 W
EXTERIOR LIGHTING CRITERIA

Exterior Lighting Power Allowance 7720 W

PASSES

SPACE SPACE L MO, --ee-meee- CONTROL-»--cev--e CONTROL PTS. TOTAL
NG, TYPE DESCRIPTION DIMENSIONS AREA CLG HT SPACES TASKS  TYPE NO.  TYPE NO. INST. REQD. AF UPD Pb LFB LPB
1001 % Kitchen 500 8.7 1 1 a o0 [} 0 2 1.17 1.30 1.s4 819 a19
1002 45 Bulky Active 84 4.7 1 1 0 00 0 0 2 1.69 0.30 0.5 43 43
1003 11 Active Traff 160 8.7 1 1 0 00 ¢ 0 2 1.42 0.60 0.85 136 136
1004 47 Material Han 189 8.7 1 1 ¢ VI ] 0 0 2 1.zl 1.00 l.21 481 481
1005 38 Mail Room 216 4.7 1 1 0 00 0 0 2 1.33 .80 2.40 518 518
1006 23 Atrium First B4 8.7 1 i 0 c o0 [+ 0 2 1.00 2.20 2.20 1866 1866
1007 2 Corrigor 415 8.7 1 1 0 boo ] 0 2 1.00 0.8 0.80 333 KXk
1008 9 Kitchen 522 8.7 1 1 0 o0 0 0 2 1.16 1.40 1.63 851 851
1009 & Fast Food/Ca 2030 8.7 1 1 0 0o 9 0 2 1.03 1.30 1.3% 2731 2731
1010 12 Emergency Ex 189 B.7 1 1 0 00 0 0 2 1.37 0.40 0.55 104 104
1011 17 Audio Visua) ige 4.7 1 i 0 090 0 ] 2 1.37 1.80 2.47 466 466
1012 45 Bulky Active 294 8.7 1 1 0 00 i 0 2 1.26 0.30 0.38 111 11
1013 17 Audio ¥isual 348 a7 1 1 0 00 0 0 2z 1.23 1.80 2.21 770 770
1014 16 Laboratory 400 8.7 1 1 0 00 0 0 2 1.20 2.30 2.77 1103 1109
1015 30 Drafting 5 8.7 1 1 0 00 9 0 2 1.80 :.00 1.80 99 99
1016 25 Locker Room 162 8.7 1 I 0 00 0 [ 2 1.00 2.70 2.70 437 437
1017 44 Inactive Sto 85 8.7 1 1 0 00 [H Q 2 1.80 0.30 0.54 30 30
1018 36 Computer/OFf 589 8.7 I 1 o 00 0 0 2 1.15 2.10 2.4 1420 1420
1018 2 Corridor 192 8.7 1 1 0 00 0 0 2 1.00 0.80 0.80 154 154
1020 9 Kitchen 66 8.7 1 1 0 o o0 o 0 2 1.80 1.40 2.52 166 166
1321 13 Toilet and W 144 8.7 1 1 0 [V 0 0 2 1.46 0.80 1.16 168 168
1022 13 Toilet and W 177 8.7 1 1 0 0o 0 8 2 1.39 0.30 1.1 187 187
1023 44 Imactive Sto 60 8.7 i 1 0 00 [H 0 2 1.8¢ 0.30 9.54 32 iz
1024 44 [nactive Sto 20 4.7 1 1 0 00 0 0 2 1.80 .30 o0.54 11 11
1025 30 Drafting 40 8.7 1 1 0 [ ] ] a 2 1.80 1.00 1.80 72 72
1026 30 Drafting 40 8.7 1 1 0 0 0 0 ] 2 1.80 1.00 1.80 72 72
1027 7 Leisure Qini 0 8.7 1 1 0 00 0 0 2 1.80 2.50 4.50 135 135
1028 30 Drafting 0 8.7 1 1 0 (] 1] 0 K 1.80 1.00 ).80 72 72
1029 7 Leisure Dini 42 4.7 1 1 0 00 0 0 2 1.80 2.50 4.50 189 189
1030 30 Drafting 24 8.7 1 1 0 0o 0 ] 2 1.0 1.00 1.80 43 43
1031 34 Accounting 8 8.7 1 1 o 00 0 ] 2 1.69 0.80 1.35 114 114
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MEDOFFIC.LTG {contd)

SPACE SPACE NO. ND. ~--ememien CONTROL- -~ - v -me - CONTROL PTS. TOTAL
NO. TYPE DESCRIPTION DIMENSIONS AREA CLG HT SPACES TARSKS  TYPE NO.  TYPE NO. INST. REQD. AF UPD Pb LPE LPB
1032 2 Corridor 288 8.7 1 1 0 0 0 0 0 2 1.00 0.80 0.80 230 230
1033 11 Active Traff 160 8.7 i 1 0 ] 0 Q 2 1.42 0.80 0.85 136 136
1034 34 Accounting 45 8.7 1 1 0 0 o q g z 1.80 0.8¢ 1.44 65 63
1035 2 Corridor 216 8.7 1 1 0 o0 0 0 2 1.00 0.80 @.80 173 173
1036 3 (lassroom/Le 984 8.7 1 1 o 00 9 0 2 1.0a 2.00 2.18 2146 2146
1037 44 Inactive Sto 20 8.7 1 1 0 00 D ] 2 1.80 0.30 0.54 11 11
1038 11 Active Traff 18 &.7 1 1 0 ] 0 0 2 1.80 0.80 1].08 19 18
1039 7 Leisure Dini 541 8.7 1 1 ¢ g 0 0 0 2 1.16 2.50 2.90 1568 1568
1040 45 Bulky Active 64 8.7 1 10 ¢ 0 0 0 2 1.80 Q.30 0.54 35 a5
1041 35 Conference/M 6z 8.7 1 1 0 0 0 0 0 2 1.08 1.80 1.95 2071 20671
1042 16 Laboratory 1085 8.7 1 1 0 ¢ 9 D o 2 1.08 2,30 Z.49 2699 2699
1043 35 Conference/M 240 3.7 1 1 0 60 0 a 2 1.31 1.80 2.3% 565 565
1044 23 Atrium First 80 8.7 1 1 Q0 [ 0 0 2 1.00 2.20 2.20 616 615
1045 18§ Stack Area 2804 8.7 1 1 0 (1] 0 [ 4 1,02 2.60 2.64 7412 7412
2001 23 Atrium First 280 8.7 2 1 0 o0 0 0 2 1.00 2.20 2.20 615 1232
2002 23 Atrium First 168 8.7 2 1 0 0 0 0 Q b4 1.0 2.20 z.20 370 739
2003 1] Retive Traff 136 B.7 2 1 0 00 0 0 2 1.48 0.60 0.89 120 241
2004 23 Atrium First 156 8.7 2 1 0 [V 0 0 2 1.00 2.20 2.20 343 686
2005 23 Atrium First 156 8.7 2 1 0 g 0 0 0 2 1.00 2,20 2.20 343 686
2006 2 Corridor 507 §.7 2 1 0 00 0 0 4 1.00 0.80 0.8) 406 811
2007 23 Atrium First 280 B.7 2 1 o 0 0 [} g 2 1.00 2.20 2.20 &l6 1232
2008 23 Atrium First 168 8.7 2 1 0 00 0 0 2 [.oo 2.20 z2.20 370 733
2008 23 Atrium First 168 8.7 2 1 0 00 0 0 3 1.00 2.20 2.20 370 7319
2010 23 Atrium First 168 8.7 2 1 0 00 0 0 2 1.00 2.20 2.20 370 3%
2011 23 Atrium First 168 8.7 2 1 0 00 0 0 2 1.00 2,20 2.20 370 739
2012 17 Audio Visual 2512 8.7 2 1 0 a0 0 0 3 1.02 1.80 1.84 4623 9246
2013 2 Corridor 60 8.7 [ 1 90 09 [ [ 2 1.00 0.80 0.80 45 96
2014 23 Atrium First 165 B.7 2 1 ¢ b 0 0 0 K 1.00 Z2.20 z.20 343 126
2015 23 Atrium First 180 - B.7 2 1 o 00 0 0 2 1.00 2,20 2.#% 396 79z
2016 35 Conference/M 316 8.7 2 1 0 00 0 0 2 1.25 1.80 2.2% Tic 1419
2017 13 Toilet and ¥ i 8.7 4 1 0 0D 0 0 2 1.80 0.80 1.44 43 B6
2018 70 Murse Statio 186 &.7 2 1 0 [ 0 0 2 1.37 2.10 2.89 537 1073
2019 2 Corridor 32 8.7 2 1 0 ¢ 0 [ [ 2 1.00 0,80 0.80 426 85}
2020 23 Atrium First 168 8.7 2 1 ¢ G ¢ 0 a 2 T l.eo Z20 Z.20 370 739
2021 22 Atrium First 168 3.7 2 I 0 e 0 0 0 2 1.00 2.20 2.20 i LEL
2022 23 Atrium First 252 8.7 2 1 0 D0 0 0 2 1.00 2.20 z.20 554 1109
2023 23 Atrium First 168 8.7 2 1 0 00 0 0 2 1.00 2,20 2.20 370 739
2024 23 Atrium First 68 8.7 2 1 0 (] 0 0 2 1.00 2.20 2.20 370 739
2025 23 Atrium First 140 8.7 2 10 a9 0 0 2 l1.0¢ 2.20 2.20 308 &16
2026 46 Fine Active 218 B.7 2 1 0 0 0 | 0 2 1.33 1.00 1.33 290 580
2027 34 Accounting 24 8.7 2 1 ¢ a0 0 0 2 1.80 0.80 1.44 5 69
2028 2 Lorridor 66 8.7 2 10 090 o 0 2 1.00 0.80 0.80 53 106
2029 23 Atrium First 6 8.7 2 1 0 0 0 0 0 2 1.00 2.20 2.20 79 158
2030 34 Accounting 3o 8.7 2 i 0 ¢ 0 0 [ 2 1.80 0.80 1.44 43 26
2931 23 Atrium First 162 8.7 2 1 0 a4 ¢ g 0 2 1.00 2.20 2.20 356 713
2032 23 Atrium First 162 8.7 2 1 0 ¢ 0 0 0 4 1.00 2.20 2.20 356 713
2033 2 Corridor 126 B.7 2 1 0 0 0 0 0 2 1.00 0.80 0.80 101 202
2034 23 Atrium First 189 4.7 2 1 0 0o 0 0 2 1.00 2.20 z.20 416 832
2035 23 Atrium First 150 8.7 2 10 00 0 o 2 1.00 2.20 2.20 330 560
2036 13 Toilet and W 144 8.7 2 1 0 oo 0 0 2 1,46 0D.BD 1.l6 168 335
2037 13 Joilet and W 177 8.7 2 1 0 0 0 4 0 2 1.3¢ 0.80 1.1} 197 383
2038 44 Inactive Sto 21 8.7 2 1 0 00 0 g 2 1.80 0.30 0,54 11 23
2039 34 Accounting 60 8.7 2 1 0 00 0 0 2 1.80 0.80 1.44 86 173
2040 30 Drafting 1024 8.7 2 10 a0 a ¢ 2 1.09 1.00 1.09 1113 2226
2041 35 Conference/M 86 8.7 2 1 0 00 0 0 2 1.68 1.80 3.02 260 520
2042 11 Active Traff 144 8.7 2 1 0 oo 0 0 2 1.46 0.50 0.87 126 251
2043 34 Accounting 5 8.7 2 1 ¢ oo 0 0 2 1.80 0.80 1.44 50 1l
2044 2 Corridor 23z 8.7 2 I 0 /] [ 0 4 1.00 0.80 0.80 186 371
2085 7 Leisure Dinj 3 8.7 4 1 0 90 0 @ Z 1.80 2.50 4.50 135 270
2046 30 Drafting 24 8.7 2 1 0 090 0 0 2 1.80 1.00 1.80 43 86
Q47 7 Leisure Dind 42 8.7 2 1 0 0o 0 0 2 1.BO 2.50 4.50 199 EYE]
2048 30 Drafting 24 8.7 2 1 0 [ 0 ] 2 1.80 1.00 1.80 43 86
2043 34 Accounting i68 8.7 2 1 0 [ 0 0 P4 1.40 0.80 1.32 189 3748
2050 23 Atrium First 168 8.7 2 1 0 o0 0 a 2 1.00 2.20 2.20 o 139
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MEDOFFIC.LTG {contd)

SPACE SPACE NQ., ND, --eo--mn-- CONTROL----«~---- CONTROL PY5S. TOTAL
HD. TYPE DESCRIPTION DIMENSIONS AREA CLG HT SPACES TASKS  TYPE ND. TYPE NO. INST. REQD. AF  UFD Pb LPB LFE
2051 35 Conference/M 224 7 2 1 6 00 0 0 2 1.32 1.80 2.28 534 1068
2052 23 Atrium First 280 8.7 2 1 0 60 0 a z 1.00 2.20 z.20 516 1232
2053 23 Atrium First 280 8.7 2 1 0 00 0 0 .2 1.00 2.20 2.20 616 1232
2054 35 Conference/M 280 8.7 2 1 @ 6 0 [} [+ 2 1.27 1.80 2.29 641 1283
2055 23 Atrium First 168 8.7 b 1 o0 00 0 0 2 1.00 2.z0 z2.20 370 739
2056 23 Atrium First 158 8.7 2 1 0 ] 0 0 2 1.00 2.20 2.20 7o 739
2057 23 Atrium First 1324 8.7 2 1 0 00 0 0 2 1.00 2.20 2.20 2913 5820

EXTERIOR LIGHTING REQUIREMENTS
AREA AREA AREA OR ALLOWANCE
CODE DESCRIPTION LENGTH WATTS

3  Entrance {with canopy] High Traffic 160.00 ft: 1600.00

4  Entrance (with canopy) Light Traffic 80.00 ft: 320.00

1  Exit {with or without canopy) 40,00 ft 1000, 60
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APPENDIX G

BUILDING TYPE, EXTERIOR AREA. AND SPACE TYPE CODES FOR LTGSTD™ PROGRAM

This appendix shows the building type, exterior area, and space type
codes incorporated into the LTGSTD™ program.

Building type codes are based on the Tist of building occupancies/types
in Table 3.4-1 of the Standards. Table G.1 1ists the building type codes
[with the corresponding unit 1ighting power allowance {ULPA)} values for both
1989 and 1993] for use with the LTGSTD™ program.

The exterior type codes are based on the list of roads, grounds, and
other exterior illumination areas in Table 3.4-2 of the Standards. Table G.2
lists the exterior type codes [with their corresponding unit power densities
(UPDs)] for use with the LTGSTD™ program.

The space type codes are based on the list of spaces/functions in
Table 3.5-1 of the Standards. The UPD values shown for each space type have
also been incorporated directly into the program. Table G.3 Tists the space
type codes for various space functions (with their corresponding UPD values
for 1989 and 1993) used with the LTGSTD™ program.
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TABLE G.1. Building Type Codes

Prescriptive Unit Lighting Power Allowence (ULPA), Hlftz
for Gross Lighted Ares Ranges

1 0 to 2,001 to 10,001 to 25,001 to 50,001 to .
ype o 2 2 2 > 2 2 Effective
Code Building Type 2,000 £t~ 10,000 ft~ 25,000 ft~ 50,000 ft~ 250,000 fr~ >250 000 €t Date
A Fest Food/Cafeterie 1,50 1.38 1.5 1.32 1.3 1.30 1989

0,92 0.8 n.82 0.81 0.81 0.80 1993

B Leisure Dining/Bar 2.20 1.9 1.1 1.56 1.46 1.40 1989
1.60 1.56 1.52 1.48 1.6k 1.40 1993

C Offices 1.90 1.81 1.72 1.65 1.57 1.50 1989
1.40 1.% 1.27 1.22 1.16 .11 1993

b Retail 3.3 31.08 2.583 2.50 2.¢e8 2.1 1989
2.7 2.52 2.32 2.05 1.87 1.72 1993

E Mall Concourse 1.60 1.58 1.52 1.46 1.43 1.40 1989
0.69 0.68 0.65 0.43 0.61 0.60 1993

F Service 2.7 2.37 2.08 1.92 1.80 1.70 1989
Establishment 2.81 2.03 1.78 1.65 1.54 1.46 1993

G Garage 0.30 0.28 0.24 0.22 0.21 0.20 1989
0.25 0.24 0.23 0.22 0.21 0.20 1993

H Pre/Elementary 1.80 1.80 1.72 1.65 1.57 1.50 196%
School 1.13 1.33 1.27 1.22 1.16 -1 1993

1 Righ School 1.90 1.90 1.88 1.83 1.76 1.70 1989
1.40 1.40 1.39 1.35 1.30 1.26 1993

J Technical /Vec. 2.40 z.13 2.17 2.01 1.84 1.70 1989
School 1.77 1.72 1.60 1.49 1.3 1.26 1993

K Warehouse/Storage 0.B0 0.65 0.54 0.48 0.43 0,40 1989
0.60 0.50 0.42 0.36 0.32 0.30 1993
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TABLE G.2. Exterior Area Codes
Unit
Area Type Power Density
Exit (with or without canopy) 25 W/Lin. ft
of door opening
Entrance (without canopy) 30 W/Lin., ft
of door opening
Entrance {with canopy) High Traffic 10 W/ft2 of
canopied area
Entrance (with canopy) Light Traffic 4 W/ft2
canopied area
Entrance (with canopy) Loading Area 0.40 W/ft2
Entrance (with canopy)} Loading Door 20 W/Lin. ft

Building Exterior Surface Facade

Storage and non-manufacturing work area
Other activity areas for casual use
Private driveway/walkways

Public driveways/walkways

Private parking lots

Public parking lots

G.3

of door opening
0.25 W/ft2 of
surface area to
be illuminated
0.20 W/ft2

0.10 W/ft2

0.10 W/ft2

0.15 W/ft2

0.12 W/ft2

0.18 W/ft2



JABLE 6.3.

Space Unit Power
Type Density
Code Description 1989 1993
Auditorium
1 Audi torium 1.6 1.4
Corridor
2 Corridor 0.8 0.8
Classroom/Lecture Hall
L Classroom/Lecture Hall 2.0 1.0
Electrical/Mechanical Equipment Room
A General 0.7 0.7
5 Control Room 1.5 1.5
Food Service
& Fast Food/Cafeteria 1.3 0.8
7 Leisure 0ining 2.5 1.4
8 Bar/Lounge 2.5 1.3
) Kitchen 1.6 1.4
Recreat ion/Lounge
10 Recreation/Lounge 0.7 0.5
Stair
1 Active Traffic 0.6 0.6
12 Emergency Exit 0.4 0.4
Teilet and Washroom
13 Toilet and Washroom n.8 0.5
Garage
14 Auto and Pedestrisn
Circulation 0.3 0.25
15 Parking Area 0.2 n.2
Laboratory
16 Laboratory 2.3 2.2
Library
17 Audio Visual 1.1 1.1
18 Stack Area 1.5 1.5
e Card Filing & Cataloging 1.6 0.8
20 Rending Area 1.9 1.0
Lobby {General)
21 Reception and Waiting 1.0 0.55
22 Elevator Lobbies 0.8 0.4
Atrium (Multi-Story)
23 First 3 Floors 0.7 0.4
24 Each Additional Floor 0.2 0.15
Locker Room and Shower
25 Locker Room end Shower 0.8 0.6

Space Type Codes

Space Unit Power
Type Density
Code Description 1987 1993

Offices (Partitions » 4.5 ft below ceiling).
Enclosed offices, all open plan offices without
partitions or with partitions Lower than 4.5 ft
below the ceiling.

26 Reading, Typing & Filing 1.8
27 Drafting 2.6
28 Accounting 2.1

By -
H
[+ BV R

offices (Partitions 5.5-4.% ft below ceiling).
Open plan offices 900 ft° or larger With
pasrtitions 3.5 to 4.5 ft below the ceiting.

29 Reading, Typing & Filing 1.9 1.5
30 Drafting 2.9 2.6
L3 Accounting 2.4 2.1

Dffices (Partitions < 3.5 ft below ceiling).
Open plen offices 900 ft* or larger with
partitions higher than 325 ft below the ceiling.,
Dffices less than 900 1t~ shall use types 28,

27, or 28.
32 Reading, Typing & Filing 2.2 1.7
33 Drafting 3.4 l.0
3 Accounting 2-7 2.4
Common Activity Areas
35 Conference Meeting Room 1.8 1.3
36 Computer/0ffice Equipment 2.1 2.1
37 Inactive Filing 1.0 1.0
38 Mail Roam 1.8 1.8
Shop {(Nem-1nchustrial)
3¢ Machinery 2.5 2.5
40 Etlectrical /Electronic 2.5 2.5
&1 Painting 1.6 1.6
42 Carpentry 2.3 2.3
43 welding 1.2 1.2
Storage & Warehouse
bé Inective Storage 0.3 0.2
45 Bulky Active Storage 0.3 a.3
46 Fine Active Storage 1.0 0.9
47 Material Handling 1.0 1.0
unt isted Space
4B Unlistad Spece 0.2 0.2
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Code pPescription

TABLE G.3.

Airport, Bus & Rail Station
49 Baggage Ares
50 Concourse/Main Thruwey
51 Ticket Counter
52 Waiting & Lounge Area

Bank
53 Customer Area
54 Banking Activity Area

Barber & Beauty Parler
55 Barber & Besuty Parlor

Church, Synagogue, Chapel
56 Worship/Congregetional
57 Preaching & Serman/Choir

Dormi tory
58 Bedroom
59 Bedroom with Study
&0 Study Hall

Fire & Police Depertment
61 Fire Engine Rocm
&2 Jail Cell

Hospital/Nursing Home
a3 Corrider

&4 Dental Suite/Exam/Treatment

&5 Emergency

66 Laboratory

67 LoungeMaiting Room
&8 Medical Supplies

&9 Nursery

70 Nurse Station

Fal Occu./Physical Therapy
72 Patient Room

73 Pharmacy
Th Radiol ogy

Surgery & D.B. Suites
s General Area
74 Dperating Roam
m Recovery
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{contd)

Spece
Type
Code Description
Hotel/Conference Center
78 Banguet/Multipurpose Room
v Bathroom/Powder Roam
80 Guest Rocm
81 Public Area
a2 Exhibition Hall
a3 Conference/Meeting
84 Lobby
a5 Reception Desk
Leurdry
85 wWashing
87 Ironing & Sorting
Museum & Gallery
&8 General Exhibition
By Inspection/Restoration
90 Inactive Artifacts Storege
9 Active Artifacts Storage
Post Office
92 Lobby
93 Sorting & Mailing
Service Station/Aute Repair
9% Service Station
Theater
95 Performance Arts
96 Motion Picture
o7 Lobby

Retail Establishments

(Merchandising & Circulation Area) Appliceble to
all lighting, including accent and display
lighting, instalted in merchandising and

circulation areas.

98
o9
100
101
102
103

104

G.5

Type A (Mass Merchandising}
Type B (Service Retail)
Type C (Mixed Use Retail)
Type D (Specialty Shop)
Type E (Fine Merchandise)
Type F (Service

Establ ishment)

Mall Concourse
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Description

Retail Support
105 Tailoring

106 Dressing/Fitting Rooms

All Sports

107 Seating Area
Badminton

108 Club

109 Tournament
Basketbal LyvVol leyball

110 Intramural

1 College

112 Professional
Bosiling

113 Approach Area

114 Lares

Baxing/Wrestling (Platform)
15 Amateur

116 Professional
Gymasium
"7 Gereral Exercice &
Recreation

TABLE G.3.

uUnit Power
Density
989 1993
2.1 2.1
1.4 1.1
0.4 0.4
0.5 0.5
6.8 0.8
0.8 0.8
1.3 1.3
1.9 1.9
0.5 0.5
1.1 1.1
2.4 2.4
4.8 4.8
1.0 1.0

(contd)
Space
Type
fode Description
Handbal L /Racquetbal | / Squash
1e Clw
119 Tournament
Ice Hockey

120 Amateur
121 College/Professional

Skating Rink
122 Recreational
123 Exhibition/Professional

SWimming
124 Recreational
125 Exhibition
126 Underwater

Ternis

127 Recreational {(Class II[I}
128 Club/College (Class 11}
129 Professional (Cless )

Teble Temnis

G.6

130 Club
iE) Tournament

Unit Power

Density
1 1
1.3 1.3
2.6 2.6
1.3 1.3
2.6 2.6
0.6 0.6
2.6 2.6
0.9 0.9
1.5 1.%
1.0 1.0
1.3 1.3
1.9 1.9
2.6 2.6
1.0 1.0
1.6 1.6
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APPENDIX H

R _DOCUMENT PROG ND BU

The form on the following page is for your use in reporting any problems
or bugs you encounter while using these programs. Please document specific
problems/bugs under Item 5 on the form. Any suggestions you have for
improving either the users guide or the programs will also be appreciated.

H.1






PROGRAM PROBLEMS AND BUGS

Name

Company

Address

City State Zip

Telephone

1. Which program are you using?

—_ ENVSTD ___ LTGSTD Version

2. Please evaluate the users guide:

Excellent Poor
Technical Accuracy 5 4 3 2 1
Organization 5 4 3 2 1
Procedures 5 4 3 2 1
Figures 5 4 3 2 1
Examplies 5 4 3 2 1

3. Rate your own knowledge of personal computers:

First-time computer user Intermediate user
Advanced user Programmer



4. What errors did you find in the users guide?

Error Page No.

5. What problems/bugs did you find in the program? Please list the

keystrokes you used, if possible.

6. What other comments would you 1ike to make about the programs or the

users guide?

Thank you for taking the time to complete this form. Please return it to:

Interim Commercial Building Standards Software
D. B. Crawley, Program Manager -
Pacific Northwest Laboratory

P.0. Box 999

Richland, Washington 99352



