Lighting Power Density (LPD) Public User’'s Manual

August 2005



Table of Contents

1 LPD APPLICATIONS......cotietittietesieestesestesesteseetessases e saesesten e ssasessessesesseneesessesessansessenessensesessnnensn 1-4
11 BACKGROUND ...ttt iteeite ettt e s et s ere e s earense e s e e s e smeenn e e neesmeesmeenneennesneesneennis 1-4
1.2 HOW LPD VALUES ARE CALCULATED ....ceteeterresseesresressesssneessesnsesseesseesessesssess sessnsssnessnesnsssnssnes 15

2 PUBLIC MODULE ...ttt sttt sttt enes 2-7
2.1 WHOLE BUILDING LPDi..... ettt sne e e 2-8

211 Whole Building Average LPD Cat@QOry ......cccvcevevievieiine e sesese e ste s snessreees 2-9
212 20 1L L1 Vo 2-10
2.1.3 SPACE TYPE LIST ..ot et e nn e e e e e 2-11
214 [ IS = Vo = S 2-12
2.15 D (| I S 2-14
2.2 SPACE TYPELPD ...ttt ettt e n e e e et n e e nnean 2-15
221 SPACE TYPE LIST oo et sn e sr e r e re s 2-15
222 [ I ] = Vo = S 2-16
223 FIXEUTE LIST .ttt ettt et bttt 2-17
2.3 CALCULATOR — LPD EXPERIMENTATION.....cciiitiiuisrestersesressessuessessesseesessseeessessessesneensessessensessens 2-19
231 Space Model EXPEINMENTS .......ccuviiiiirirere e et 2-20
2.3.1.1 Create a New Experimental SPACE ........cccoeiiriiireniie e e 2-20
2.3.1.2 Create an Experimental Space by Copying an Existing Space.........cccccececveunen. 2-23
2.3.1.3 Retrieve a Previously Saved Experimental Space.........cccocvvevvvvnievesvvnceseseennn, 2-25
232 Building Model Experiments with Standard SPaces .........ccccccevevererevesveesese s 2-26
2.3.2.1 Create anew Experimental BUilding .......cccocevvrieiiesininie e s 2-26
2.3.2.2 Create a New Experimental Building by Copying an Existing Building............ 2-27
233 Building Model Experiments with Standard and Experimental Spaces ............... 2-29
2.3.3.1 Create a New Experimental BUilding ........ccccocvvieiinenieiin s 2-29
2.3.3.2 Create a New Experimental Building by Copying an Existing Building............ 2-31

I €I @517 N OSSPSR 3-33

LPD PUBLIC USER'S MANUAL 1-2



FIGURE 2-1
FIGURE 2-2
FIGURE 2-3
FIGURE 2-4
FIGURE 2-5A
FIGURE 2- 5B
FIGURE 2-6
FIGURE 2-7
FIGURE 2-8A
FIGURE 2-8B
FIGURE 2-9
FIGURE 2-10A
FIGURE 2-10B
FIGURE 2-11A
FIGURE 2-11B
FIGURE 2-12
FIGURE 2-13
FIGURE 2-14
FIGURE 2-15A
FIGURE 2-15B
FIGURE 2-16
FIGURE 2-17
FIGURE 2-18
FIGURE 2-19
FIGURE 2-20

TABLE OF FIGURES

LPD MAIN PAGE. ... uttiiiiii ittt sttt e et et e e s s s st ae e s aee s e s s ssababeeesssssaabaaeeeseeseseassbaeesas 2-7
WHOLE BUILDING CATEGORY LIST—LPD VALUES (PARTIAL) ...ccveiveiteriesiesieseestesee s seeereens 2-9
WHOLE BUILDING CATEGORY — EXAMPLE AUTOMOTIVE ...ociivvieeeieeeecreee e sreee e eenveeesneeas 2-10
SPACE TYPE LIST — EXAMPLE AUTOMOTIVE .....veiiiiuteeeiieeeeeteeeeeeeeeesesseesssseesssnseesssnnesees 2-11
LPD SPACE - EXAMPLE DETAIL SHOP ....ooeiteiiictteeceettieceseteeeeeteesesteseessaesssseeesssenseeesenns 2-12
LPD SPACE — EXAMPLE DETAIL SHOP......ccccciiiiiiiiieeeiinans ERROR! BOOKMARK NOT DEFINED.
FIXTURE LIST — (PARTIAL) veteiteeteiteetesteseeseeeeeeseeseeseessessessessessesaesssesessessessessessessessensens 2-14
SPACE TYPE LIST = (PARTIAL) ..uveitisiestesiste st st rte st ste e st resra e eseesreese s e enaeneeseneenes 2-15
LPD SPACE - EXAMPLE AIRPORT CONCOURSE.......ccctviiiiteeeeiteiesesseseesesseessssseesssssesssnvens 2-16
LPD SPACE - EXAMPLE AIRPORT CONCOURSE................. ERROR! BOOKMARK NOT DEFINED.
L LU = 1S R 2-17
LPD EXPERIMENTATION 11viiiiiiiittteeieeiiiittreeesesesessssbssesesssesssbssssesssessssssssssssessssssssssesesssnnsss 2-19
LPD EXPERIMENTATION ..ccciiiiiririieeeeeiirreeeeeeseessesssseeseeens ERROR! BOOKMARK NOT DEFINED.
SPACE EXPERIMENT 1eeiiiiiittitiies s ieiatieet e s st e s s sebbsreesesesabbseessssess sasabaeesesssasbbsseesssesssressrenes 2-20
SPACE EXPERIMENT ....cvviiiittiee i ereeeeeitee e eeseeesssseeeeessaeesennes ERROR! BOOKMARK NOT DEFINED.
SPACE VALIDATION PAGE ..ottt ettt eetaee st e s etee s sesaees e sssseesssseesssnneeessnreneen 2-21
RCR LOOKUP TABLE (PARTIAL) ...veiteiutetiseeeteeseseeseeseeeseeesseeseesessaessssesseseseesssessensensessens 2-22
SPACE TYPE LIST — (PARTIAL) ..tttiteseesteste st ste st ettt st ie e sse e e e e sse e e e e e enee s 2-23
SPACE EXPERIMENT WITH EXISTING SPACE ....vvviiiiiiiiiiieiieeieiiiresriees e sssinsseeesssssssrsssessens 2-24
SPACE EXPERIMENT WITH EXISTING SPACE ....vvviiiiiiiiiiieiieeieiinireirrees s ssissseeessessnsrsssessens 2-25
WHOLE BUILDING EXPERIMENT .....veeiiitiieiiteeeesiteieeeesseesssseessssbeesssssessssssssssssssssessssesssnses 2-26
WHOLE BUILDING EXPERIMENT LIST ...cvviiiitiieciieeeeetee e et eee s sreeesesveeesenseeessnsesseesevenesanes 2-27
WHOLE BUILDING EXPERIMENT WITH EXISTING BUILDING ....cccccoiiiviriieeeiiiiieieseeee e 2-28
BUILDING MODEL EXPERIMENT WITH STANDARD & EXPERIMENTAL SPACES .....cccceeeevnn. 2-29
BUILDING MODEL EXPERIMENT WITH STANDARD & EXPERIMENTAL SPACES - COPY

EXISTING BUILDING. ... .uttiiiiiiiiiiiiiie e e seibrte e e e s e seabeae e e s s e saabsbbaeessssesanabeessessasbsseessenesssinn 2-31

LPD PUBLIC USER'S MANUAL

1-3



1 LPDApplications

11  Background

This software provides a comprehensive source for understanding the lighting models underlying the
commercial lighting power limits developed in ASHRAE/IESNA 90.1-2004.

The software is intended for use by building code commissions and other interested practitioners.
Increased understanding of the lighting models will promote reliance on the lighting power density
(LPD) limits as the basis for state energy code lighting requirements and the advancement of lighting,
quality and more energy efficient lighting design.

The methodology used by the software calculates lighting power allowances for building spaces and
whole buildings. It models lighting design assumptions from a consensus of lighting design
professionals for each of the space types used in 90.1-2004, using currently available efficient
lamp/ballast/fixture data, and illuminance values from IESNA illuminance recommendations (IESNA
Lighting Handbook, 9th edition). In this way, the needs of the occupants are taken into account and
energy-efficient design is promoted through the resulting LPD’s.

Since lighting accounts for a large portion of energy consumption of a building, significant energy
savings are possible if lighting power limits are included in building energy codes. This software has
been developed to aid building code commissions in developing energy codes for commercial buildings
and it incorporates currently available lighting product characteristics, light loss factors, building
construction data and professional desigh experience.
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12 How LPD Values are calculated

The process for determining the lighting power density (LPD) values in watts/square foot is a linear
calculation with user inputs or default values at various points.

The program makes the following assumptions about each space type in order to calculate the space
type LPD:

1. The percentage of the space dedicated to task lighting, and the percentage dedicated to general
lighting.

2. The illumination levels for both the task lighting and the general lighting. The program uses
published IESNA recommended footcandles for this assumption where applicable.

3. A Room Cavity Ratio for the space.

Space by Space Path

Input manufacturers lighting fixture data [coefficient of utilization (CU) for three room cavity ratios
(RCRs)].

Calculate CU for the fixture type which is calculated by an average of the CU’s of each individual
fixture that exists within the type.

Input characteristic data including lamp lumen depreciation, luminaire dirt depreciation, room
surface depreciation and lumen efficacies in the fixture type data database.

Calculate Total Efficiency Factor (TEF) values from CU, light loss factors (LLF), and luminous
efficacies (LE) for each RCR condition. TEF = CU*LLF*LE

Create models with user inputs for each space type including space and building type descriptions,
general and task light levels [footcandles (fc)], percentage of space for general and task lighting,
fixture type inputs (up to 3) with descriptions and average CU data, percentage of lighting provided
by each system, the expected RCR for that space, and model number.

Calculate LPD for the three RCR values for each model described above but display only the one
associated with the expected RCR.

The program makes use of up to three lighting fixture types for each space selected from a library of
lighting fixtures. It then calculates the LPD for the space using the equation below.

LPD = (Average Weighted llluminance * % of light from fixture type 1/TEF for fixture type 1)+

(Average Weighted Illluminance * % of light from fixture type 2/TEF for fixture type 2)+
(Average Weighted Illluminance * % of light from fixture type 3/TEF for fixture type 3)

Whole Building Path

In addition to the steps above, the following is also done:

Input/change building space square footage and/or percentage data for entire buildings with
descriptions of space types linked to space by space LPD values.
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Apply space type LPD values to whole building space types using the space type square footage
percentages to weight an overall LPD for that specific building.

Average the LPDs for all similar buildings to derive a typical whole building LPD.

Include whole building LPDs with the space type LPDs in the main LPD table.
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2  Public Module

A Lighting Power, Density - Microsoft Internet Explorer,

File Edit Wiew Favorites Tools Help .','
- . = 0
- 3 ) sl i <) o =
G Back ? | Iﬂ IEI] 0 | Search 1. Favorices 6:4 =
address | @] http:ff12.109.133.210fcgibinfpd/ipdhome. pl v B ks
Lighting
power density
A comprehensive source for understanding the lighting models underlying the
commercial ighting power hinits developed m ASHRAF/TESINA 90.1-2004.
Methodology Explore lighting power density
Glossary - models for entire buildings. ] ] o
. Whole Building LFD The IESNA Energy Management Committes (EMC), working with the Lighting
Bubconumittes of the ASHRAEIESNA 00.1-2004 Btanding Standards Project
Public Forum Explore lighting povwer density  Committes (35PC) has developed an interactive methodology for determining lighting
models for indévidual speces.  power densities for both individual spaces and whole buildings. This methodology is
. Space Type LPD the hasis for the lighting power density mimhers found in the ASHRAFRIESNA 90.1-
By 2004 Standard.
Expetiment with your own
Contacis power density models. This methodology calculates ighting power allowances for building spaces and
Calculator whole buildings. The process models lighting design aseumptions from a consensus
o X of lighting design professionals for each of the space types used in 90.1-2004, using
E?NA VlEW’DD_WTﬂU ad the cutrently available efficient lamp/ballast/fidure data, and dhuminance values from
ASHRAE User Guide cuerent IESNA illuminance recommendations. In this way, the needs of the occupants
e A‘dobe Acro‘aat pdf format.  are taken into account and energy-efficient design is promoted through the resulting
Members F.Y Get Acrobat lighting power densities
aobe Reader
Direct questions of concerns about this website to lesna@iesna org
© 2004 TESHA, All Tights Tecerved.
&] Done  Internet

- Figure 2-1 LPD Main Page

This path allows anyone with Internet access to browse the lighting power density (LPD) values from
IESNA illuminance recommendations (IESNA Lighting Handbook, 9th edition). The software uses drill-
down functionality, which is the ability to click on a building or space LPD value and view the inputs
(fixture data, loss factors and lumen efficacy, model light levels, space percentages, and fixture type
choices) that are used in calculating the LPD for that space or building type. Within this area, a user
may begin at the building category level and view any of the whole building models within the category
and then choose to explore the space types within the building. The calculator section allows the user
to experiment with his or her own power density models.

A user may also begin directly at the space type model level, selecting a particular space from the list of
all space types. Once at the space type level, fixture types used in the model can be viewed, as well as
the characteristics of the individual fixtures that make up the fixture type.
This page also contains the following links on the left border:

Methodology - Energy standards used to develop Lighting Power Density.

Glossary — List of definitions of terms used in the program. See also Section 3.

Public Forum — A public forum dedicated to LPD discussion only.
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Contacts — Names and addresses of LPD Committee Members.
IESNA — Link to the llluminating Engineering Society of North America homepage.

ASHRAE - Link to the American Society of Heating, Refrigerating and Air-conditioning Engineers
homepage.

Members — Link to Administration Functionality, Work In Progress View, and Work in Progress
Administration.

NOTE: These links are available on many pages in the website.

2.1 Whole Building LPD

Within this section, the user can explore lighting power density models for entire buildings.

The lighting power density values for each building category are derived by calculating the LPD values
for multiple representative buildings and computing an average that can be applied to typical national
new building construction. Typically three to four sets of plans for each building type from across the
United States are used in the calculation.
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2.1.1 Whole Building Average LPD Category

A Whole Building LPD Values - Microsoft Internet Explorer E‘@|E|

File Edit Wiew Favorites Tools Help :r'

GEack > | lﬂ |EL| _;\J /..-\: Search ‘sf;}’Favorites ‘\i T g @

Address | &] http:/f12.109.133.210/cgi-binflpd/CategoryList.pl B .Gn Lirks **
-~

. .
Whole Building Category
LPD Values
LPD

Chick on a building area type to view the representative building values for that area type.
Information Mote: This software calculates LPD to two decimal places, while the ASHEABETESTIA 90.1-
2004 standard rounds to one decimal place

Glossary
Building Area Type Category Average LPT} (Wift2)
LED Home Automotive Repair 091
T Comvention Center 122
Courthouse 119
Dining-Bar Lounge /Leisure 126
Dining-Caf /Fasi Food 142
Dining-Family L6
Dormiiory 10z
Exercise Center 1o
Gymmnasi 112
Healthcare- Clinic 099
Healtheare Hospital 123
Hoiel 10z
Library 119
Manufacturing 126
Motel 102
Mation Pirture Theatre ] b
&] Done  Internet

- Figure 2-2 Whole Building Category list— LPD Values (Partial)

The Whole Building Category page contains a list of building categories and the average lighting power
density (LPD) values for each category. Clicking on any building category in the list will result in a page
showing a list of each individual building used to arrive at the category’'s LPD value as shown in the
following section.

This page also contains the following links on the left border:
Information — Link which shows information about the page being viewed.
Glossary — List of definitions of terms used in the program. See also Section 4.
LPD Home — Link to the LPD homepage.
IESNA — Link to the llluminating Engineering Society of North America homepage.

NOTE: These links are available on many pages in the program.
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2.1.2 Building

File Edit Wiew Favorites Tools  Help

A Whole Building LPD - Microsoft Internet Explorer E\@l@l
;rl

N -~ a
. Y j :"| \ ) . B - =
G Back . ¥ & 7~ Search 1. Favorites “i =

=

Address g‘]http:,l',l'lZ.lDQ.133.21D,I'Egi-hin,l’lpd,l’Building.pI?(\d=2&£txt=AutDth\vE%ZDREpairB@vglpd:D.91 R4 . Go

Whole Bull(li}gg Category

Links

LPD
' Automotive Repair
Click on a building to explore how its LFD value was calculated.
Information
Automotive Repan (Overall Category Average LPD: 0.91)
Glossary

Building Number

. ) Square Feet | Specific Building LPD | Specific Bldg LPD Contribution % | Specific Bldg LPD Contribution Value | Source of Space Data
Category List

Automotive Repair 554739663 11724 0.83 3333 0.277 |PODGE Film Data
LPD Home Automotive Repsir 96551511 27738 14 3333 0.367 [DODGE Film Data
Automotive Repsir 98801758 2941 073 3333 0.264 |[DODSE Film Data
IESNA
@ 2005 IESHA. Al rights reserved.
&l

O Inkernet

- Figure 2-3 Whole Building Category — Example Automotive

The Whole Building Category page contains a list of representative buildings for the category selected
on the Whole Building Category List Page, which were used to arrive at the category’s lighting power
density (LPD) value. Clicking on one of these individual buildings will result in the space list for that
building as shown in the following section.

Also shown on this page:

Total Square Footage of the building

Specific Building LPD (The sum of the space-weighted LPDs of the individual spaces in the
building)

Specific Building LPD Contribution percent (At this time each building is given equal weight)

Specific Building LPD Contribution Value (The product of Specific Building LPD and Specific
Building LPD Contribution %)

Source of the Space Data.
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2.1.3 Space Type List

A Space Type List - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help "
Q Back ~ () |£| lELI ;\J /..- ) Search ‘:1\? Favorites 6’-‘? T @
aAddress | @] http:/f12.109.133.21 0jcgi-binlpdiModel. plebid=78btxt=Automotive: 20R epair 2096479663 B . Go | Links
S I 1
Automotive Repair 96479669
Click on a space to explore how its LFT) value was calculated.
Information 90.1- LPD
200 Space Description Typically Associated Building Space | LPD Comtribution | g yvior
. Model LFD Percent
Glossary & Value
B 2 Automotive Repait |MA (typical all bldgs) 121 0.008 0.007
Category List
- 11 Automotive Repair NA (typical all bldgs) 0.57 0.026 0.015
LPD Home 12 Automotive Repair |NA (typical all bldgs) 0.86 0.046 0.039
20.1 Automotive Repait | NA (typical |l bldgs) 132 0042 0.063
IESNA 20.1 Automotive Repair NA (typical all bldgs) 152 0.03% 0.051
20.1 Automotive Repait |MA (typical all bldgs) 133 001E 0.034
25 Automotive Repair NA (typical all bldgs) 113 0.032 0.044
27 Automotive Repait NA (typical all bldgs) 1.0é 0038 0.041
90 Automotive Repait | Automotive Facility 074 0119 0.087
o0 Automotive Repair | Automotive Facility 0.74 013 0.094
o0 Automotive Repait | Automotive Facility 0.74 0085 0.063
o0 Automotive Repair | Automotive Facility 0.74 0.405 0.298
@ 2005 IESH A, All rights reserved,
v
@LI Done # Internet

- Figure 2-4 Space Type List — Example Automotive

The Space Type List page contains a list of spaces that exist in the building selected on the Whole
Building Category Page, along with the Typically Associated Building, the 90.1-2004 Model #, the
Space LPD, the LPD Contribution Percent and LPD Contribution Value for each space in the building.

Space types are assigned a weighting factor, which is based on the percentage of total square footage
they occupy. The LPD value for each space type (LPD Space) is multiplied by the LPD contribution
percent to determine a weighted LPD contribution value for each space. The weighted LPD values of
each space are added to arrive at the LPD for the whole building. Clicking on one of the individual
spaces will result in the description of that particular space as shown in the following section.

NOTE: the sum of the LPD Contribution Value nhumbers in Figure 2-4 is the specific building LPD
contribution value.
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2.1.4 LPD Space

2l LPD Space - Microsoft Internet Explorer

Fle Edt Wiew Favortes Tools Help "

o ) Mo i 3) -
QEack . lﬂ lELI _'\J 7 ! Search ‘L_\(’Favorltes 6_“{ =

Address @j http:fi12.109,133.210/cgi-bin/lpd/LPDSpace. plrsid=20&stxt=Automotive %% 20R epair

v GD Links >*

LPD S 1
Automotive Repair
Space Description: Automotive Repair
Information Model Number: %
Building Type: M4 (tvpical all bldgs)
Glossary
Task Area: 10 % Recommended Light Level ¢fcy: 30
Category List General Area: 50 % Recommended Light Level ¢fc): 20
Weighted Avg. Footcandles: 21
Space List
Expected RCR Caiegory: 2
LPD Home
Calculated Lighting Power Density: 1.21
IESNA
Fixtwres Used In This Space Model (click on a type to view individual fixtures)
Fixture Type 537-1 72 521
Light Source FL TH CF
Light Distribution Linear WA Open 1 wall Drownlight opety Downlight open
%9FC Provided by Type a0 0 70
TEF TEF TEF
Total Efficiency Faciors for Type RCR=A [RCR=B [RCR=C RCR=A [RCR=E |RCR=C RCR=A [RCR=E [RCR=C
[A=2.5,2.6=¢B=7.0,027.0]
21327 | 165 |19e2 134 | s @t 24604 17,813 |14.756
3 . cu cu cu
Coefficients of Utilization for Type RCR=A [RCR=B RCR=C RCR=A [RCR=B [RCR=C RCR=A [RCR=E [RCR=C
(et i) 03% | 025 | 023 021 07 0.88 0534|0459 | 0387
Horizontal FC provide hy Type 8.3 1} 147
Lumineus Efficacy 8175 1267 588
Light Loss Factor 079 075 0.66
Luminaire Dirt Depreciation 089 081 0.81
Lamp Lumen Depreciation 093 0e7 083
Room Surface Dirt Depreciation 096 094 0.96
© 2005 IESHNA. All rights reserved. 3
éj Done Q Internet

- Figure 2-5 LPD Space - Example Detail Shop

The LPD Space page is shown in the previous two figures. It contains a detailed explanation of the
space’s lighting power density (LPD) calculation. It also includes fixture types used in this space model.
Clicking on one of the fixture types will result in a list of fixture details. The Coefficient of Utilization (CU)
and Total Efficiency Factor (TEF) values for the expected Room Cavity Ratio (RCR) are highlighted in
red.

The program makes the following assumptions about each space type in order to calculate the space
type LPD:

1. The percentage of the space dedicated to task lighting, and the percentage dedicated to general
lighting.
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2. The illumination levels for both the task lighting and the general lighting. The program uses
published IESNA recommended footcandles (from the IESNA Lighting Handbook, 9th edition) for this
assumption where applicable.

3. A Room Cavity Ratio for the space.

The program uses up to three lighting fixture types for each space selected from a library of lighting
fixtures. It then calculates the LPD for the space using the equation below.

LPD = Average Weighted llluminance /

([% of light supplied by fixture type 1 * TEF for fixture type 1] + [% of light supplied by fixture type 2 *
TEF for fixture type 2] + [% of light supplied by fixture type 3 * TEF for fixture type 3])

(where: TEF = Coefficient of Utilzation * Light Loss Factor * Luminous Efficacy)

The Coefficient of Utilization (CU) values for a fixture type are calculated by averaging the CU values of
the individual fixtures within the type. This is done for each of three Room Cavity Ratios.
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2.1.5 Fixture List

2 Fixture List - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools  Help :,'
@Eack M > | |ﬂ @ _l\J i ) Search ‘i_‘\? Favorites ‘:{ - \..7 ® _I
Address (4] http:f12.109. 133.210/cai-binflpd/ShowFixtures pl7Fittypeid=31 afittypenum=537-1 v Be ks

Fixture
List

Fixture Type 537-1

Information Fixtures used to calculate average photometric values for fixture type 537-1
. clat cUat )
Light CU st RCR=E Cutsheet Special .
Distribution Lampls) |Lens |Size | Reflect. | RCR=A e RCR=C i Description
Glossary Source ez [2E¢B=TO) LT backup Characteristics
FL l';':”“’""wo"e“ nia nfa |nfa |70/40i20 nfa néa nfa Yes ;';:'SRESCE“T'WE”W”"
Category List
FL ;':ITE'""W Opent loyre  |nta |na |nra nfa nia nfa Yes nfa nia
Space List
pace Lis L l';'::”"‘“’” Opent lyTe  |nta |na |nia nfa nia nfa Yes nfa nfa
LPD Home FL ";'::”W Orent enTe lnia i |nia nia nia nfa Yes nfa nfa
Linear il Open 1 (11 T8
FL fa |nfa o v Y ; ¥ v 7
T b iy nia |nia nfa nia nia nia es nia nia
FL ‘,Lui:”“”"""r Opent | nfa |nfa |70iS0/20 ness 0.4 03z s ;;:?RESEENT'W‘!""““"

@ 2005 IESHA. Al rights reserved.

P Internet

- Figure 2-6 Fixture List — (Partial)

The Fixture List page contains details of the fixtures, which constitute this type. Information includes:
Light Source, Distribution, Lamp(s), Lens, Size, Reflectance, CU at RCR=A,B &C, Cutsheet Backup,
Special Characteristics and Description.
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2.2 Space Type LPD

Within this section, the user can explore lighting power density models for individual spaces.

2.2.1 Space Type List

2 Fixture List - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools  Help :,'
a | = i
O Back - () lﬂ |EL| l\J P ! Search “-‘_\? Favorites &< = -
: L v 3
Address (4] http:f12.109. 133.210/cai-binflpd/ShowFixtures pl7Fittypeid=31 afittypenum=537-1 VB ks *

Fixture
List

Fixture Type 537-1

Information Fixtures used to calculate average photometric values for fixture type 537-1
. clat cUat )
Light CU st RCR=E Cutsheet Special .
Distribution Lampls) |Lens |Size | Reflect. | RCR=A e RCR=C 2 Description
Glossary Source ez [2E¢B=TO) LT backup Characteristics
FL l';':”“’""wo"e“ nia nfa |nfa |70/40i20 nfa néa nfa Yes ;';:'SRESCE“T'WE”W”"
Category List
FL ;':ITE'""W Opent loyre  |nta |na |nra nfa nia nfa Yes nfa nia
Space List
pace Lis L l';'::”"‘“’” Opent lyTe  |nta |na |nia nfa nia nfa Yes nfa nfa
LPD Home FL ";'::”W Orent enTe lnia i |nia nia nia nfa Yes nfa nfa
Linear il Open 1 (11 T8
FL fa |nfa o v Y ; ¥ v 7
T b iy nia |nia nfa nia nia nia es nia nia
FL ‘,Lui:”“”"""r Opent | nfa |nfa |70iS0/20 ness 0.4 03z s ;;:?RESEENT'W‘!""““"

@ 2005 IESHA. Al rights reserved.

P Internet

- Figure 2-7 Space Type List - (Partial)

The Space Type page contains a list of all the spaces in the database, independent of any particular
building.

The list also contains the Typically Associated Building, the 90.1-2004 Model # and the 90.1-2004
Model LPD (calculated primary LPD - the LPD at the expected room cavity ratio) for each space.
Clicking on one of the individual spaces will result in the description of that particular space as shown in
the following section.
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2.2.2 LPD Space

A LPD Space - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help .','
- . - 0
- b ) = d i <) . I
Q Back > lﬂ |EL| (0 | 7~ Search 1. Favorices 6:( =
Address ﬁj httpeff12.109.133.210/cgi-binflpd{LPDSpace  plesid=38stxt=Audience/Seating %L 20Area A ' G0 Links **
LPD S 1
LPD Avrcdianrn/CQanfin g /
- Audience/Seating Area
Space Description: Audience/Seating Area
Information Model Number: 1.02
Building Type: Auditorum
Glossary
Task Area: 0 % Recommended Light Level (fc): [
Category List General Avea: 100 % Recommended Light Level (fe): 15
Weighted Avg. Footcandles: 15
Space List
Expected RCR Category: 2
LPD Home
Caleulated Lighting Power Density: 1.76
IESNA
Fixtwres Used In This Space Model {(click on a type to view individual fixtures)
Fixture Type 371 311
Light Source TH PAR
Light Distribution translucent-globe Downlight open - flood
29FC Provided by Type an 70
TEF TEF
Total Efficiency Factors for Type RCR=A [RCR=E [RCR=C RCR=A [RCR=E [RCR=C
(rs26,26=28=70,0<7.0) 938 | 505 | 33 14.085 |12.009 | 12,403
cu cu
Coefficients of Utilization for Type RCR=A RCR=B |RCR=C RCR=A [RCR=E [RCR=C
[A<2 &, 2.6==B=7.0,0<7.0)
065 | 035 | 027 1 0859 | 08¢
Horizontal FC provide by Type 4.5 105
Luminous Efficacy 1267 1878
Light Loss Factor 077 073
Luminaire Dirt Depreciation 083 081
Lanp Lumen Depreciation 097 097
Room Surface Dirt Depreciation 095 096
© 2005 [ESHA. All rights reserved 2
?Ej Dong @ Inkternet

- Figure 2-8 LPD Space - Example Airport Concourse
The LPD Space page is shown in the previous two figures. It contains a detailed explanation of the
space’s lighting power density (LPD) calculation. It also includes fixture types used in this space model.
Clicking on one of the fixture types will result in a list of fixture details.
The program makes the following assumptions about each space type to calculate the space type LPD:
1. The percentage of the space dedicated to task lighting, and the percentage to general lighting.
2. The illumination levels for both the task lighting and the general lighting. The program uses

published IESNA recommended footcandles (from the IESNA Lighting Handbook, 9th edition) for this
assumption where applicable.
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3. An assumed Room Cavity Ratio for the space.

The program uses up to three light fixture types for each space selected from a library of light fixtures.
It then calculates the LPD for the space using the equation below.

LPD = Average Weighted llluminance /

([% of light supplied by fixture type 1 * TEF for fixture type 1] + [% of light supplied by fixture type 2 *
TEF for fixture type 2] + [% of light supplied by fixture type 3 * TEF for fixture type 3])

where TEF = Coefficient of Utilization*Light Loss Factor*Luminous Efficacy

2.2.3 Fixture List

2 Fixture List - Microsoft Internet Explorer

Fle Edit View Favorites Tools  Help :r'
. - A
. ) N ) - i = -
O Back </ |£| |EL| (0 | 7 Search 1. Fawories Q“\{ =
Address g‘]http:,l’,l’lZ.lUQ.133.21El,l’cgl-bln,l’lpd,l’Showleturas.pl?flxttype|d=5&f|xttynenum=511 v . Go Links **

Fixture
List
LPD
Fixture Type 511

TeiF ey Fixtures used to calculate average photometric values for fixture type 511
u Cclat
Light - ) CUat RCR=E Cutshest Special
Distribution Lampis] |Lens Size |Reflact. | RCR=A 1 Re RCR=C Description
Glossary Sourcs ey [2SB=TE) T backup Characteristics
PAR Downlight open - g yy wa = leosoeo 121 097 081 Yes  [ClearAlzak Reflactor Ineandesoent
i flaad Dia Downlights - Open
-ategory -
AR z:;\:‘ngm OPERC l2s0W max |nfa nda [30M50/20 1 088 062 Yes nia nla
pracellet FAR z::‘d"”g“ OPENClasowi max |nfa nia [B0MS0MZD 1 087 0.8 Yes N nia
LPD Home AR z::“;”gm PPN lysow ma nia nia 205020 or 050 085 Yes  |nia nia
Downlight open - |75 max
T PAR frood - nfa |nda (30050420 043 078 072 Yes nia nla
PAR z:;‘:‘”g“ CRENC oowi parss nfa nda |SOAS06Z0 106 nas 0a Yes nia nia
PAR zongu;\igm OPEN S leowy par0 (mia nda (20650520 1.08 ng4 09 s nia nia
RAR Downlight open - |45 wa 7 |eosoeo 143 0o 002 Yes  [ClearAlzak Reflactor Ineandescent
flaad Dia Downlights - Open
AR Downlight epen - | 4sny wa % |aososzo 081 07 0.74 Yes Clear Alzak SR EFIACEE
fload Dia Downlights - Open
© 2005 IESHA. Allvights reserved
@ Dane  Intermet

- Figure 2-9 Fixture List
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The Fixture List page contains details of the fixtures that constitute this type. Information includes:
Light Source, Distribution, Lamp, Lens, Size, Reflection, CU at RCR=A, RCR=B & RCR=C, Cutsheet
Backup, Special Characteristics and Description.

The Coefficient of Utilization (CU) values for a fixture type are calculated by averaging the CU values of
the individual fixtures within the type.
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2.3 Calculator - LPD Experimentation

2 Administration - Microsoft Internet Explorer

File Edit Wew Favorites Tools Help ,'

QBaEk - O - d @ 7;‘1 /IrWSEarEh ‘il_“\;*Favuntas Z) - éa -

Address €] http:/}12.109.133,210/calculator] v .GD Links >*
. .
LPD Experimentation

TTse the following links to perform Lighting Power Density experiments of your own, ¥ou may use your browser's print
button to print a record of your results. In order to save spaces that you create for use within building experiments, you
LPD Home will need a logn id and password. Tou may obtain a login by clicking on "Request Logm" i the left border. If you have
an id but have forgetten vour password, use the "Request Logm" link to have vour password emailed to vou. fyou do

Request a Login . . -
4 = not wish to save space exzpenments vou will not need a logmn id.

Space Model Experiments (Login only required to save space experiments for fature use)

Create a new expetimental epace
Create an expenmental space by copying an existing space
Retrieve a previcusly saved experimental space

Building Model Experiinents with Standard Spaces (Vo login required)

Create a new experimental building
Create a new experimental building by copying an existing building

Building Model Experiments with Standard and Experimental spaces (Login required)

Create a new experimental building

Create a new experimental buil by co an existing buil

@ 2005 IESHA. Allrights reserved.

® Internet

- Figure 2-20 LPD Experimentation

The LPD experimentation page allows the user to select which type of experiment he or she would like
to conduct with space models and building models.

This page contains two links: “LPD Home” which takes the user back to the LPD homepage and
“Request a Login” which is required so that experimental space models can be saved and retrieved.
The user must enter his/her email address to obtain a login ID. After pressing “Add New User”, an ID
and password will be sent to the entered email address. If you do not wish to save space experiments
you will not need a login.

NOTE: Allthe pages in the calculator section have a calculator in the upper left corner.
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23.1 Space Model Experiments

2.3.1.1 Create a New Experimental Space

A Add Space Model - Microsoft Internet Explorer E”E|E|
File Edit ‘iew Favorites Tools Help :,'
0 Back - 2] \i“l \ELI .l\J ,.-\J Search ‘:1:(’ Favorites {‘3 & :,; i J
Address @1 http: /12,109,133, 210/cgi-binfcalculator /CalSpace Type. plraction=admin-form&actiontype=insert v| Go Links ¥

Space Experiment s
A
Enter or modify values and press the calculate button to view results.
Infa s
prmation Typically Associated Building Type: l:l

Glossary
LPD Home Model Number: l:l
Caleulaior Home Space Description: l:l

Expected RCR: | A (4<2.5) ¥ ECR Lookup
Percent Task Area: l:l Recommended Footcandles {Task Area): l:l
Percent General Area: l:l Recommended Footcandles (General Area): l:l
Mote: Fercemt of Task Area and Fercent of General Area mmst total 100,
Please select up to three fixtwre types for this space:
Display Fixtwe Type Details
Fixture Type Percent of Foot Candles
Fixture Type 1: | Mone "| Footcandle %: l:l
Fixture Type 2: | Mone "| Footcandle %: l:l
Fixture Type 3: | Mone "| Footcandle %: l:l
Hote: The Percent of Foot Canedles column must total 100.
Calculate
This data was generated from user assumptions and is not part of the approved ASHRAE/IESNA 90.1.2004 standard.
2005 [EZNA. Allrights reserved =
3
@j Dane 0 Internet

- Figure 2-31 Space Experiment

LPD PUBLIC USER'S MANUAL 2-20



The Space Experiment page shown on the previous two figures allows the user to enter values and
have the software calculate the new lighting power density (LPD) for each new situation.

This page has two links. The first link, “RCR Lookup”, brings up a RCR lookup table, which contains
RCR values for various room dimensions displayed by length, width and height. See Figure 2-13 RCR
Lookup Table (Partial). The second link, “Display Fixture Type Details”, brings up a table showing a list
of all the fixture types currently in the database to aid the user in choosing proper values for the space
experiment he or she is conducting.

After all the data is entered, press the “calculate” button. A “Display Space Model Values” page
appears with the choices: “Save Space Model” which allows the user to save the experiment
(password is required) on the system’s database for a maximum of 90 days, or “Change Values” which
brings the user back to the previous page, Figure 2-11, where values can be changed.

2 http:#/12.109.133.210/cgi-bin/calculator/CalS paceTypeDisplay. pL - Microsoft Internet Explorer

File Edit ‘View Favorites Tools Help |','
OEack M > \ﬂ \ELI _'\J P ) Search ‘:_\T:’Favaritas Q“( - @
address | @] hitp: /112,109,133, 210fcgi-binfcaleulator /CalSpaceTypeDisplay. pl v .Go Lirks **
. - ~
Space Validation

&

Glossary

Please enter a Model Mumber for this space.
LPD Hoxe Please enter a description for this space
Calculator Home
Flease enter a value for Task Area Percentage.
Please enter a value for Task Area Footcandles
Please enter a value for General Area Footcandles
Please enter a value for General Area Percentage.
General Area Percentage and Task Area Percentage together must total 100

Please choose at least one finture type for this space.

Fizture Type Percent of Footcandles must together equal 100%.

2005 IESHA . ATl rights reserved

@1 Dane Q Internet

- Figure 2-12 Space Validation Page

The Space Validation page appears when insufficient or out of range data is entered and the submit
button is pressed.

These are the required fields for the Space Experiment page:

Model Number (maximum 5 characters)
Description (maximum 70 characters)
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Percent Task Area (integer value)

Task Area Footcandles (integer value)
General Area Footcandles (integer value)
Percent General Area (integer value)

Also the Percent Task Area and Percent General Area must equal 100. Sum of footcandle
percentages must equal 100%.

NOTE: A similar validation page will appear for all the sections in the Calculator Section.

A RCR Lookup Information - Microsoft Internet Explorer

File Edit Miew Favorites Tools  Help "
OEack M > Iﬂ |§| ;\J / ) szarch :1\?’ Favarites é’-ﬁ - i -
address | ] hitp:/f12.109, 133,21 0fcalculatorfrer-lookup, Heml v BJGe Links P
~
RCR Lookup
Information
Glossary Room Dimensions Cavity Depth
LPD Home Width | Length 1| sl 2] 28] 3| 38| 4 e[ e 7] s e[ o] ] 2] 14 e[ o]
Calculator Home g S| 12| 1.2) 25| 31| 37| 44| 50| 62| 75| 88) 100 1.2) 125
| 1) 1.7 22| 28| 34 39| 45 56| BF| 7.9 9.0) 101 11.3] 124
14 100 15) 20| 25] 30| 34| 39| 49| 59| 69 78| 88 97| 107 1.7
200 09 1.3) 17 22| 28| 31| 35| 44 52 6| FOf 79| 88 96| 105 122
300 os| 1.2) 16) 200 24| 28] 32| 40]| 47| 55| 63| 7| FO9| &7 25] 1.0
40 o7 1) 1.5 19| 23| 26| 30( 37| 45| 53] 59 65| 74 S1)| &8 10.3‘ 1 8|
10 1o 1.0) 1.5 200 25] 30 35| 40| &50)| 60f 70| &0| 9.0f100) 11.0) 120
14 09| 1.3) 17| 21 26| 30| 34| 43| 51| 60| B9 78| BE| 95| 104|120
200 OF) 1) 15 19| 23| 2B 30f 37| 45] 53| BO|f BB| 75| 83| 9.0( 105 120
300 oFf 1.0f 1.3 1| 20f 23] 27| 33| 40| 47| 53| 60| 6B 73| 80f 94| 106
40 06| 08 1.2 15| 18| 22 25| 31| 37| 44| 50| 56| 62| 69| 75| &7 100) 125
B0l OB 08 1.2 15 1.7 200 23| 22| 35| 41 47| 53| 59 65| 7| 82| 9.4 17
12 12 08| 1.2) 17| 21 25| 29| 33| 42| 50f 58| 67| 75 84| 92| 100) 1.7
16 07| 11) 15| 18] 22| 25| 29| 36| 44| 51| 58| 65| 72| 80| 87) 102 116
24 0B 08 1.2) 1B 18| 22 25| 31| 37| 44| 50| 56| 62 B9 75| 87| 100 125
36 06| 08 1) 4| 17| 18 22| 28] 33| 38| 44| 500 55| 60| 6B| 78| &85 110
g0 o0& 08 10| 13| 15| 18] 21| 28| 31| 36| 41| 48| 51)| 56| 62| 7.2 82| 102
M osf 07 10) 12| 1A 17| 200 24| 29| 34| 39 44| 49| 54| 58| 68| 78| 97|12
14 4 07| 1) 14 18] 21| 25| 29) 36| 4.3) 50) 57| 64 71| 78| 85] 100] 114 b
< >
ﬂj Done 0 Internet

- Figure 2-13 RCR Lookup Table (Partial)
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2.3.1.2 Create an Experimental Space by Copying an Existing Space

| Copy Space Model - Microsoft Internet Explorer

Ele Edit Wew Favorites Tools  Help |','
G Bak ~ () |£| |§| ;_\] / ) Search ‘:1\?“ Favorites ‘\Q o | = ©
Address g‘] http: /12,109,133, 210fcgi-binjcalculator ' alSpace Type. plf action=list&actiontype=modify ~ . Qo Links **
S I 1
? List
Please Choose a Space Model to Copy:
Glossary
LPD Home Typically
Model # Space Descripiion Associated Calculated LPD
Calculator Home Building
1.02 Audience/Seating Area Auditorium 1.76
2 ConidonTransition A (typizal all 046
tldgs)
31 Clagsroom/Lecture/Training HA (typical all 143
tldgs)
311 Audience/Seating Area Court House 085
3.12 AudienceDeating Area Police/Fire Stations 025
32 Courtroom Court House 194
4 ElectricalMechanical A (typical all 145
tldgs)
Matufactusing
4.1 Equipment Room Facitity 1.15
sl ComdoxTransition Manufactusing 048
Facility
NA (typical all
6 Diniryg Area tldgs) 0.26
62 Dinirg Area Penitentiary 112
T Dining Area Transportation 21
7.02 Dinirg Area Ilotel 115
703 Dining Area Lounge/Leisure 14 v
@j Done O Internet

- Figure 2-44 Space Type List — (Partial)

The Space Type page contains a list of all the spaces in the database, independent of any particular
building.

The list contains the Typically Associated Building, the 90.1-2004 Model # and the 90.1-2004 Model
LPD (calculated primary LPD - the LPD at the expected room cavity ratio) for each space. Clicking on
one of the individual spaces will result in the description of that particular space as shown in the
following section, which can be changed in the user’'s experiment.
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2l Modify Space Model - Microsoft Internet Explorer,

File Edit ¥ew Favortes Tools Help o

eBack - \ﬂ @ _h /._\J Search ‘S“:(Favorites Q2

Address ﬁjhttp:HlZ.109.133‘21Ufcg\-b\nfcalcu\aturICaISpaceTy'pe‘pI?act\on:admin-formB«act\ontype:mod\fy&space_\d=3 vl Go | Links >

Space Experiment -
Eunter or modify values and press the calculate button to view results.
Tnf i
rmanen Typically Associated Building Type:
Glossary
LPD Home Model Number:
Calculater Home Space Description: |Audience/Seating Area
Expected RCR: | A (A<25) - ECE Lockup
Percent Task Area: E Recommended Footcandles (Task Area): I:l
Percent General Area: “ Recommended Footcandles (General Area):
Wote: Percent of Tash Area and Percent of General Area must total 100
Please select up to three fixture types for this space:
Display Fixture Type Details
Fixtwre Type Percent of Foot Candles
Fixture Type 1: ‘ translucent-glabe 571 vl Footcandle %: _]
Fixture Type 2: ‘ Downlight open - flood 511 v| Footcandle % _?D
Fixture Type 3: ‘ Mone "l Footcandle %: CI
Wote: The Percent qf Foof Candies columi must total 100,
v

| R | AP~ S— | =

# Internet

- Figure 2-15a Space Experiment with Existing Space

2 Modify Space Model - Microsoft Internet Explorer |:”E|E|

File Edt ‘ew Favorktes Tools Help :,'
eBa\:k -9 \ﬂ E" (p) | J seach G pFavorites §2) | (- iz - gJ

Address | &] http:[}12.109.133.210jcg-binjcalulator/CalSpaceType. plraction=admin-form@actiontype=madiyBspace_id=3 v| Bla tnks *
Cl0ssary

: ”~
LD e Wodel Number: 102 | s
Caleulator Home Space Description: |Audience/Seating Area
Expected RCR: | A {A<2.5) *| RCE Lockup

Percent Task Area: Cl Recommended Footcandles (Task Area): IC'

Percent General Area: 100 Recommended Footcandles (General Area):

Wote: Percent of Task Area and Percent of General Area must total 100

Please select up to three fixture types for this space:

Display Fixtwre Type Details

Fixture Type Percent of Foot Candles
Fixture Type 1: ‘ translucent-globe 571 v| Footcandle %:
Fixture Type 2: ‘ Dawnlight open - flaod 511 "l Footcandle %:

Fixture Type 3: ‘ Mone "| Footcandle %: IC'

Mote: The Percent of Foof Candles column must total 100

Calculate

This data was generated from user assumptions and is not part of the approved ASHRAE/IESNA 90.1-2004 standard.

B 2005 [ESHA. All rights reserved.

|

# Internet
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- Figure 2-15b Space Experiment with Existing Space

The Space Experiment with Existing Space page on the previous two figures allows the user to conduct
a space experiment using the data from an existing space to calculate lighting power density (LPD)
values. To experiment with an existing space, the user will be presented with a list from which to
choose (See Figure 2-14). The user clicks on a space type to bring up a page where any of the values
can be changed.

After data is changed, the user presses the “calculate” button. A “Display Space Model Values” page
appears with the choices: “Save Space Model” which allows the user to save the experiment
(password is required) on the system’s database for a maximum of 90 days, or “Change Values” which
brings the user back to the previous page, Figure 2-15, where values can again be changed.

This page has two links as described in Section 2.3.1.1.

2.3.1.3 Retrieve a Previously Saved Experimental Space

The user enters a username and password to retrieve a previously saved experimental space.
Changes may be made to the space as described in the previous two sections.
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2.3.2 Building Model Experiments with Standard Spaces

2.3.2.1 Create a New Experimental Building

4 display Whole Building Model - Microsoft Internet Explorer

Eile Edit Wew Favorites Tools Help o

QBack - ﬂ Igl ) search S Favortes ) - & -

Address !Ej http:/f12,109,133,210/cgi-bin/caloulator CalBuilding, plraction=admin-f orma:actiontype=insert v . Go Links >

Whole Building Experiment

Enter or modify values and press the calculate button to view results.

Building ldentifier:
Information uilding Identifier:

Glossary Building Category: | Autormotive Repair v
LFD Home Source:
Caleulator Home Total Square Footage:
Space Description Alias Percentage
Total g%
Calculate ][ Add Space ” Cancel ]

@ 2003 [ESNA. Al rights reserved,

8 Internet

- Figure 2-16 Whole Building Experiment

The Whole Building Experiment page allows the user to enter values for a whole building and have the
software calculate the new lighting power density (LPD) for each new situation.

After all the data is entered, press the “Calculate” button. A “Results” page appears with the choices:
“Done” which concludes the experiment, or “Back” which brings the user back to the previous page,
Figure 2-16, where values can again be changed.

Required fields for the Whole Building Experiment page: Building Square Footage (integer value),
Building Identifier (maximum 40 characters) and Source (maximum 40 characters)

At least one space must be selected in the Whole Building Experiment. A validation page similar to
Figure 2-12 appears when insufficient or out of range data is entered.

When adding a space to the experiment, required fields are: Alias (maximum of 80 characters), and
percentage of space (decimal value, example 0.90). The percentage of space must equal 100%.

LPD PUBLIC USER'S MANUAL 2-26



2.3.2.2 Create a New Experimental Building by Copying an Existing Building

A Copy Whole Building Model - Microsoft Internet Explorer

Fle Edt %ew Favortes Tools Help o
G Back ~ () \ﬂ @ _;\J /.-\‘ Search ‘:‘\T/ Favorites {f) = -
Address @j http: /12,109,133, 210/cgi-bin/ caloulator CalBuilding, plraction=list v - Go | Links >
Building Lis I
g List
Please Choose a Whole Building Model to Copy:
Glossary Building Square Feet Surm of all Space LPD's Weighted fwg. LPD
LPD Home Automotive Repsir 56473669 11724 053 0277
it Automotive Repair 56651511 27733 11 0367
Automotive Repair SE501758 2841 079 0264
Convention Certer 34028053 23808 112 0.661
Convention Certer 38075522 298355 132 0862
Courthouse 652462 21833 131 0.436
Courthouse 95688735 20326 1 0333
Courthouse 97028713 §150 126 0413
Dining-Bsr Lounge/Leisure 743605 15978 134 0.443
Dining-EBar Lounge/Leisure 365359468 2134 121 0.402
Dining-Bar Lounge/leisure 37035966 1528 124 0413
Dining-Cof /Fast Food 631237 1251 122 0.203
Dining-Cof Fast Food 721635 2409 154 0257
Dining-Cof Fast Food 7562174 4889 148 0247
Dining-C=f /Fast Food 86751230 51039 147 0.245
Dining-Caf /Fast Food 87037778 2000 138 0.231
Dining-Caf /Fast Food 87041533 4483 143 0233
Dining-Family 15167 4733 162 0.108
Dining-Family £33372 3804 158 0104
Dining-Family 650588 5437 162 0.108
Dining-Family £57335 6338 162 0.108
Dining-Family 710183 5573 161 0.108
Dining-Family 738065 9856 17 0113
Dining-Family 743143 7803 178 0119
Dining-Family 743542 853 15 0.108 v
) &] Done 8 Internet

Figure 2-57 Whole Building Experiment List

The Whole Building Experiment page contains a list of all the whole building models in the database.

The list contains the Square Feet, Sum of all Space LPD’s, and Weighted Average LPD for each
building. Clicking on one of the whole building models will result in a page with all the details of that
particular building as shown in the following figure.
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a display Whole Building Model - Microsoft Internet Explorer

Fle Edit “ew Favorites Tools Help !'r'
Q Back ~ > |£| |§| ;‘] /.- ) Search :1\7‘ Favotites 6’-‘? T &8 -
Address @ http:fi12, 109,133, 210fcgi-binjcalculator [CalBuilding, pl?action=admin-form&actiontype=modify&build_id=257 b . Go | Links **
Whole Building Experiment -
A
i Enter or modify values and press the calculate button to view results.
T Building ldentifier: \Workshaop 97040931
Glossary Building Category: | Workshop +
LPD Home Source: |[DODGE Film Data
Calculator Home Total Square Footage: | 4206
Space Description Alias Percentage
Active storage YWorkshop 0014
Watkshop Warkshop 0616
Restrooms Warkshop 0075
Labby Warkshop 002z
Office - encloged Warkshop 0.07
Dressing/Lacker/Fitting Room Warkshop 0101
CortidorTransition Warkshop 0.0z
CortidorTransition Warkshop 0.061
Conference Meeting/Multipurpose Warkshop 0.042
Lounge/Recreation Warkshop 0.038
Total||99.9%
Calculate “ Add Space ][ Cancel l
2005 IESNA. All rights reserved. 3
{éj Done B Internst

- Figure 2-18 Whole Building Experiment with Existing Building

The Whole Building Experiment with Existing Building allows the user to change values of an existing
building and have the software calculate the new lighting power density (LPD).

To experiment with an existing building, the user will be presented with a list from which to choose (See
Figure 2-17). After all the data is entered, press the “calculate” button. A “Results” page appears with
the choices: “Done” which concludes the experiment, or “Back” which brings the user back to the
previous page, Figure 2-18, where values can again be changed.

Required fields are the same as for the Whole Building Experiment page. See Section 2.3.2.1. A
validation page similar to Figure 2-12 appears when insufficient or out of range data is entered.

When adding a space to the experiment, required fields are: Alias (maximum of 80 characters), and
percentage of space (decimal value, example 0.90). The percentage of space must equal 100%.
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2.3.3 Building Model Experiments with Standard and Experimental Spaces

2.3.3.1 Create a New Experimental Building

2 display Whole Building Model - Microsoft Internet Explorer E_I@IE\
File Edit W¥ew Favorites Tools  Help :'
. \ \ | & < f ~ - = .
@ Back < |£| |§| (| Search y Ay Favorites \I o=
Address é_'] http:fi12. 109,133, 210fcai-binfcalculator [CalBuilding, pl? action=admin-form&actiontype=insert hd . Go Links >

Whole Building Experiment

Enter or modify values and press the calculate button to view results.

Building ldentifier:

Information
Clossary Building Category: | Automotive Repair A
LPD Home Source:

Calculator Home Total Square Footage:

Space Description Alias Percentage

Total| p2

Calculate ][ Add Space ][ Cancel]

@ 2005 [ESNA. All righte reserved.

. @Duna O Internet
Figure 2-69 Building Model Experiment with Standard & Experimental Spaces

This section can only be accessed with a network password , as described in Section 2.3.

The Building Model Experiment with Standard & Experimental Spaces page allows the user to add
different spaces to a building and have the software calculate the new lighting power density (LPD) for
each new situation.

After all the data is entered, press the “calculate” button. A “Results” page appears with the choices:
“Done” which concludes the experiment, or “Back” which brings the user back to the previous page,
Figure 2-19, where values can again be changed.

These are the required fields for the Building Model Experiment page:
Building Square Footage (integer value)

Building Identifier (maximum 40 characters)
Source (maximum 40 characters)
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At least one space must be selected in the Building Model Experiment. It can be either a standard
space (selected from a pull-down list) or an experimental space. The validation page similar to Figure
2-12 appears when insufficient or out of range data is entered.

When adding a space to the experiment, required fields are: Alias (maximum of 80 characters), and
percentage of space (decimal value, example 0.90). The percentage of space must equal 100%.
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2.3.3.2 Create a New Experimental Building by Copying an Existing Building

3 Modify Space Model - Microsoft Internet Explorer EJ@JEI

Ele Edt W¥ew Favorites Tools Help !'r'
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Address gl] http:/f12.109, 133, 210fcgi-binjcalculator /CalSpace Type. plf action=admin-forméactiontype=modifvspace_id=+4 ~ Go Links **

~

Space Experiment

A
i Enter or modify values and press the calculate button to view results.

Info il
OrHLALON Typically Associated Building Type: |NA itypical all bldgs)

Glossary

LPD Home

Calculator Home Space Description: |Coridor/Transition

Model Number: |2

Expected RCR: | A (A<25) *| RCE Lookup

Percent Task Area: |0 Recommended Footcandles {Task Area): |0

Percent General Area: |100 Recommended Footcandles (General Area): |10
Wote: Percent of Task Area and Percent of General Aren must total 100

Please select up to three fixture types for tlis space:
Display Fixture Type Details
Fixture Type Percent of Foot Candles
Fixture Type 1: | Linear Direct lensed 630 v Footcandle % |70
Fixture Type 2: | Linear W\ open -2 walls 537-2 » Footcandle %: |30

Fixture Type 3:| Mone h Footcandle %: |0

Hote: The Fercenf of Foof Candles colusnn soast total 100

@j http:/f12, 109,133, 21 0/cgi-binfcalculator ffixture-type-display . pl ® Internet

- Figure 2-20 Building Model Experiment with Standard & Experimental
Spaces - Copy Existing Building

The Building Model Experiment with Standard & Experimental Spaces — Copy Existing Building page
allows the user to add different spaces to an existing building and have the software calculate the new
lighting power density (LPD) for each new situation. After accessing this section with a network
password, (obtained in Section 2.3), the user must select a building from the list shown in Figure 2-77
Whole Building Experiment List.

After all the data is entered, press the “calculate” button. A “Results” page appears with the choices:
“Done” which concludes the experiment, or “Back” which brings the user back to the previous page,
Figure 2-19, where values can again be changed.

Required fields for the Building Model Experiment page are the same as in the previous section 2.3.3.1.
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At least one space must be selected in the Building Model Experiment. It can be either a standard
space (selected from a pull-down list) or an experimental space. A validation page similar to Figure 2-
12 appears when insufficient or out of range data is entered.

When adding a space to the experiment, required fields are: Alias (maximum of 80 characters), and
percentage of space (decimal value, example 0.90). The percentage of space must equal 100%.
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3 Glossary

CU (Coefficient of Utilization ) - The ratio of lumens from a luminaire (fixture) received on the workplane
to the lumens emitted by the luminaire’s lamps alone.

General Area - The percentage of the area of an individual space type that is considered to be general
and illuminated with general lighting.

HFC Horizontal Footcandle - Quantity of light (me