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1 Introduction

This document provides guidance for qualifyingddrghting retrofit project and energy efficientiloing
rebate program in commercial buildings related 16.G.A. 50-23-21, also known as the Georgia Clean
Energy Property Rebate Program. Specifically, O.&.60-23-21 provides rebates for energy-efficient
property related to a commercial building’s envelapterior lighting; heating, ventilating, and air
conditioning (HVAC); and service hot water (SHW}stms.

The qualification levels and rebates are summaiiizdable 1. A applicant is eligible for an Enefgfficient
Building rebate if the applicant’s non-residenpabperty* saves at least 30% in energy and powstisdor
improvements in the envelope, lighting, HVAC, andV® systems compared to a reference building thatsne
the minimum requirements of ANSI/ASHRAE/IESNA Stand 90.1-2004. The energy and power cost savings
are determined for the energy use by the inteighting, HVAC, and SHW systems. A pre-existing prdy
qualifies for a Lighting Retrofit Project rebateskd on a reduction in the lighting power densitiy Q) of 30%

or more compared to maximum LPD requirements in&ied 90.1-2004.

The applicant must obtain certification of the sgg from the energy-efficient property to qualify the state
rebate. The certification requirements are defineldw. The certification process for a lightindrodit project
involves using ComCheck, a free software programegtify LPD. The certification process for an emer
efficient building includes calculating the eneayyd power cost savings using qualified software and
inspection of the energy-efficient property by alified individual as defined in Section 4.1 ofgliiocument.
The Performance Rating Method (PRM) from Appendigf QNSI/ASHRAE/IESNA Standard 90.1-2004,
with the additional guidance presented in Sectiof tBis document, shall be used to compute theggrend
power cost savings. Section 4 of this documentiges/guidance for the inspection of the energycieffit

property.

Table 1 Summary of Rebates

Energy Efficient Building** Lighting Retrofit Projects***
Eligible Projects as defined by ASHRAE New Construction, Additions, or Alterations
90.1-2004 Alterations

0,
30% energy and power cost 30% lower lighting power

Savings Requirements savings density (LPD)
Cost of qualifying property up to o
Clean Energy Rebate Program $1.80/ft2 Cost of qualifying property up to

$0.60/ft?

* ‘Non-residential property’ is any property defthen Section 2 of ASHRAE 90.1-2004. Other propéngtuding
single-family houses, multi-family structures ofdh stories or fewer above grade, manufacturedesainsobile
homes) and manufactured houses (modular) or otgepty not defined in Section 2 of ASHRAE 90.1-20¢

not eligible for this rebate.

** Savings refer to the reduction in the energy aogver costs of the combined energy for the intdigting,
HVAC, and SHW systems as compared to a referenddifithat meets the minimum requirements of ASHRA
Standard 90.1-2004.

*** Savings refers to a reduction in lighting powdensity (LPD) as compared to the maximum requirgmef
ASHRAE Standard 90.1-2004 using the Building Areetihdd (Table 9.5.1) or the Space-By-Space Method
(Table 9.6.1).



2 Guidelines for Qualifying for a Lighting Retrofit P roject Rebate

This section provides guidance for the rebatedidbting retrofit projects for alterations for pesdsting
buildings. The lighting power density (LPD) is falby summing all fixture watts in the building or
building area with upgraded lighting and dividingthe total square feet of the building or buildarga.
Fixture watts include lamp and ballast wattage uALtfixture watts can be used or the proper lamg an
ballast combination and the associated watts usedbe chosen in Appendix D. The fixture watts for
each fixture controlled by an occupancy or vacaaysor can be reduced by 10% for purposes of
calculating LPD. Wattage of fixtures controlled dgylighting sensors/controls can be reduced adurth
10%. Wattage of fixtures controlled by bi-leveliliing can be reduced by a further 5%.

The LPD for a building or building area with upgeadighting must be reduced at least 30% from the
values in ASHRAE Standard 90.1-2004 Tables 9.59.@1 to obtain a rebate. The building area method
can be used if the entire building was retrofiti@less occupancy sensors or daylighting sensors /
controls are used in part of the building. Otheeyithe space-by-space method must be used to
determine the LPD reduction in accordance to Stah@@.1-2004 Section 9.5 or 9.6. The computer
software Comcheck version 3.6.1 for Georgia Commak@ode shall be used to calculate and document
the reduction in the LPD. The U.S. Department aérigy (DOE) distributes Comcheck free of charge at
http://mwww.energycodes.gov/comcheck/ez_download.ktraddition, mandatory control and minimum
illuminance requirements must be documented wjthyasical inspection of the applicant’s building
following these steps:

1. Using Comcheck version 3.6.1or later, choose thaergé&® Commercial Energy Code and supply
information on the building or building area withgraded lighting under the Project tab. The
building area method or the space-by-space methode used to determine the LPD, so long as
it meets the criteria as laid out above. If LPRasculated using occupancy sensors or daylighting
in part of the building or building area with updeal lighting, then the space-by-space method
must be used. Then under the Lighting tab, lisbithe lights included in this project.

2. Document the installed LPD and the Standard 90(4208aximum LPD by printing the Lighting
Compliance Report using the ComCheck file creatextép 1.

3. Record the average of measurements taken on theéngaurfaces or at the locations listed in
the IESNA handbook. The average must equal orezktlee IESNA recommended minimum
illuminance levels. In addition, no more than 2.68the measurements may be below 1/3 of the
IESNA recommended minimum illuminance levels. Tihiter requirement follows a normal
distribution, which assumes that two standard deria from the measurements equal 1/3 of the
recommended illuminance level.



3 Guidelines for Qualifying for a Energy Efficient Building Rebate

To qualify for a rebate for an energy efficientldirg, the energy and power cost savings of the
applicant’s building are determined from annualrhoanergy simulations of a Proposed Building model
and a Reference Building model. Table 2 providesdgtions of the building models. The energy
modeling must be completed in accordance with sl Presented in ANSI/ASHRAE/IESNA Standard
90.1-2004 Appendix G.

Table 2  Building and Model Descriptions

Building/ Model Description

Applicant’s Building Physical building used for the rebate. For new buildings or new additions to existing
buildings, all systems in the new building or addition must comply with the mandatory
provisions of Standard 90.1-2004. For building retrofits, all new systems must comply
with the mandatory provisions of Standard 90.1-2004.

Reference Building Model Computer simulation model that matches the Applicant’s Building except that the
interior lighting systems, HVAC, SHW, and building envelope comply with the minimum
requirements of Standard 90.1-2004.

Model Proposed Building Computer simulation model that is identical to the Reference Building model except for
the systems that are qualifying for the rebate. The systems qualifying for the rebate
shall match the systems in the Applicant’s Building.

3.1 Calculating the Energy and Power Cost Savings

The energy use in the interior lighting, HVAC, é®HdW systems, as calculated from the hourly annual
energy simulations, is used to determine the enangypower cost savings. Receptacle, process, and
other loads are included in the energy simulatibosthe energy and power costs associated witethe
loads are not included in the savings calculatRower costs are defined as the monthly peak demand
charges and associated taxes and fees.

To calculate the annual energy and power costsnged to:

Use the same utility tariff for the Proposed Builgiand the Reference Building models.

Use the utility rate structure that applies todpelicant’s building or the state average
commercial building utility rates published by tBeergy Information Administration
(www.eia.doe.gov/). If energy is provided to thelding free of charge or the building does not
have its own utility billing, use the utility taff that would apply if the building were billed
independently.

Include all utility costs in the calculations. Mbht fixed fees should be divided between the
energy and power cost totals, based on the ratioesk costs.

Do not include on-site renewable energy generatfaectricity that is connected to the building
electrical system in the energy simulations ohménergy and power cost calculations.

Solar water heating systems can be included aoptre HVAC or the SHW systems.

However, if the solar water heating system was ts@thim a separate state rebate, it cannot be
used again for the purposes of qualifying for thergy Efficient Building rebate.

Calculate the energy and power costs as followsdade all the energy and demand charges
that occur due to seasonal rates, ratcheting, lWbakges, time of use rates, or other pricing
structures:

1. Record the monthly energy and peak electricity demalues for the entire building and



the monthly energy values for the sum of the intdighting, HVAC, and SHW systems
for the Proposed Building and the Reference Bugdanodels (E;, D, ; and ¢;). The
monthly peak demand for the interior lighting, HVA&hd SHW systems shall be from
the same time as the building peak demand.

2. Record the monthly energy and power costs for ggudh of delivered energy for the
Proposed Building and the Reference Building mo@elg. Or calculate these numbers
from the energy and peak demand values from theygsémulations.

3. Calculate the monthly energy costs for the intdigitting, HVAC, and SHW systems
based on the fraction of the total building endrgyenergy type (electricity, gas, etc.)
used by these systems, as shown in Equation hédPtoposed Building and Reference
Building models (g;).

4. Calculate the combined monthly demand costs fomitesior lighting, HVAC, and SHW
systems based on the fraction of the total builgiegk demand used by these systems, as
shown in Equation 2 for the Proposed Building drelReference Building models (d

5. Calculate the annual energy and power costs foPtbposed Building and Reference
Building models for the interior lighting, HVAC, drSHW systems by summing the
monthly energy and power costs, as shown in Equati@), and U). Calculate the
energy and power costs for the Reference Buildindgehas the average of the annual
energy and power costs from the four simulations.

6. Use Equation 4 to calculate the annual energy amgpcost savings for the interior
lighting, HVAC, and SHW systems (S).

(=

cy=e, &
ij
di,j = %Di,j (2

U= ZZ(CLJ' s di,j) (3)
$=(U, —U,)/U, x100 )

energy cost for the lighting, HVAC, and SHW syssefor energy type i and month |

total energy cost for the building for energy ty@ad month j
peak demand cost for the lighting, HVAC, and Skistems for energy type i and month j

total peak demand costs for the building for epéyge i and month j

energy use for the lighting, HVAC, and SHW systdarsenergy type i and month |
total energy use for the building for energy typ@&d month |

peak demand for the lighting, HVAC, and SHW sywsdor energy type i and month j
coincident with the building peak demand

total peak demand for the building for energyetynd month |

annual percent energy and power cost savimghdanterior lighting, HYAC, and SHW
systems

annual energy and power costs of the interidntiingy, HVAC, and SHW systems for the
Proposed Building model

annual energy and power costs of the interidntiligy, HVAC, and SHW systems for the
Reference Building model



3.2 Software Requirements

The same software and version number must be agaddel the Reference Building and the Proposed
Building. Any software included (at the time of @fcation) on the DOE published list of qualified
softwarewww.eere.energy.gov/buildings/qualified_softwamnhtcan be used.

3.3 Weather Data

The energy simulations of the Reference Buildingd @@ Proposed Building models must use the same
annual hourly weather file and the same designdgther conditions. The annual weather file must
represent a typical weather year for the applisantilding location. The weather file should beestdd
from the climate zone that most closely represt@dypical weather conditions at the locationhef t
applicant’s building. This may or may not be theather file that is located closest to the applisant
building.

The National Renewable Energy Laboratory defineslypical Meteorological Year (TMY) for sites
within the state of Georgia as follows:

TMY Code Georgia site, as listed by NREL
13873 Athens

13874 Atlanta*

03820 Augusta

93842 Columbus

03813 Macon

03822 Savannah

The design day weather data used for sizing equipstall represent the 99.6% annual cumulative
frequency dry-bulb temperature for heating condgiand the 1% annual cumulative frequency dry-bulb
and wet-bulb temperatures for cooling conditiorehl& 3 lists sources of design day weather data.

Table 3 Design Day Weather Data Sources

Weather File Source
ANSI/ASHRAE Standard 169-2006 (ASHRAE 2006)
ASHRAE Handbook of Fundamentals 2005 (ASHRAE 2005)

3.4 Building Model Parameters

As defined in Table 2, the Reference Building maderesents the applicant’s building except that th
envelope, interior lighting, HVAC, and SHW must gagnwith the minimum requirements of Standard
90.1-2004; and the Proposed Building model is idahto the Reference Building model, except that t
building systems used for the rebate must matclappécant’s building. Table 5 shows the main
modeling parameters of the two buildings.



Table 4 Summary of Building Modeling Parameters f  or an Energy Efficient

Building
Parameter Reference Building Model Proposed Building Model
Building/Space Same as applicant’s building and in accordance with | Same as Reference Building
Classification Standard 90.1-2004 § 9.3.1.1 or 9.3.1.2 model
Location Same as applicant’s building Same as Reference Building
model
Utility Rate Structure Same as applicant’s building (see Section 3.1) Same as Reference Building
model
Annual Weather Data Typical year weather file (see Section 3.3) Same as Reference Building
model
Design Day Weather See Section 3.3 Same as Reference Building
Data model
Form (area, shape, Same as applicant’s building Same as Reference Building
floors) model
Orientation Average results of four simulations rotating the Same as applicant’s building
building 90 degrees starting with the same
orientation as the applicant’s building
Envelope * 90.1-2004 minimum requirements Same as applicant’s building
Interior Lighting * 90.1-2004 minimum requirements Same as applicant’s building
HVAC Systems * 90.1-2004 minimum requirements Same as applicant’s building
SHW Systems * 90.1-2004 minimum requirements Same as applicant’s building
Ventilation Requirements || Standard 62.1-2004 Same as applicant’s building
*
Receptacle Loads California Nonresidential ACM Approval Manual Same as Reference Building
Tables N2-2 and N2-3 model
Process Loads California Nonresidential ACM Approval Manual Same as Reference Building
82.4.1.5 model
Exterior Lighting Excluded from the simulations Excluded from the simulations
Schedules California Nonresidential ACM Approval Manual Same as Reference Building
Tables N2-2 and N2-3 model
Infiltration California Nonresidential ACM Approval Manual Same as Reference Building
§2.4.1.6 model

3.5 Internal Loads and Schedules

The internal loads and operating schedules usttirnergy simulations shall be the same for the
Reference Building and the Proposed Building modé¢e the internal loads and schedules from the
California Nonresidential ACM Approval Manual listén Table 6 and included in Appendix C of this
document. The occupancy schedules include schefitwlescupancy, heating, cooling, fans, lights,
equipment, infiltration, and hot water. Use theratiag schedules for the applicant’s building éyrare
known and they are different from the daily scheduh the California Nonresidential ACM Approval
Manual. Document the schedules used.

Table 5 Internal Loads and Schedules (Included as  Appendix C)

Load/Schedule Source
Occupancy Rates California Nonresidential ACM Approval Manual Tables N2-2 and N2-3
Occupant Loads California Nonresidential ACM Approval Manual Tables N2-2 and N2-3
Hot Water Loads California Nonresidential ACM Approval Manual Tables N2-2 and N2-3
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Receptacle Loads California Nonresidential ACM Approval Manual Tables N2-2 and N2-3

Process Loads California Nonresidential ACM Approval Manual Section 2.4.1.5

Occupancy Schedules California Nonresidential ACM Approval Manual Tables N2-4 to N2-9

3.6 Use of Standard 90.1-2004 Appendix G

The Performance Rating Method (PRM) in AppendixfGiandard 90.1-2004 provides a method for
rating the performance of building designs thateextthe requirements of the standard.
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Table 6 Changes to Standard 90.1-2004 Appendix G PRM

Appendix G Section Changes to Appendix G Section
) The Proposed Building model matches the Reference
G1.2 Performance Rating Building model except for the systems applying for the

rebates, which match the applicant’s building.

Energy performance savings include only the energy

G1.2 Performance Rating and power costs from the interior lighting, HVAC, and
SHW systems (see Section 3.1 of this document).
G1.4 Documentation Requirements The documentation requirements for the rebatess can be

found in Section 3.7 of this document.

G2.2 Simulation Program The simulation program must be on DOE's list of
qualified software (see Section 3.2 of this document).

G2.3 Climate Data See Section 3.3 of this document.

G2.4 Energy Rates On-site renewable electricity production shall not be

included in the Reference Building or in the Proposed
Building models. Site-recovered energy is allowed in the

models.
G2.5 Exceptional Calculation Methods Not allowed.
Table G3.1(4) Schedules California Nonresidential ACM Approval Manual or the

applicant’s building if they are known (see Section 3.5 of
this document).

Table G3.1(12) Receptacle and Other Loads The receptacle and other loads for both building models
shall be identical (see Section 3.5 of this document).

Table G3.1(13) Modeling Limitations to the Simulation The simulation program must contain calculation

Program methodologies for the building components being
modeled.

G3.1.2.6 Economizers Economizers are not required on Reference Buildings

3.7 Model Documentation
The Reference Building and the Proposed Building@®shall be documented to show that:

1. The Reference Building model meets the minimum irequents of Standard 90.1-2004.
2. The Proposed Building model matches the ReferenddiBg model except for the systems
gualifying for the rebate, which must match thelegapt’s building.

The models can be documented by reports genergti lmodeling software or by manually
completing the Performance Rating Method (PRM) ®from the Standard 90.1-2004 User’s Manual.

Approved software listed atww.eere.energy.gov/buildings/qualified_softwammht The Standard 90.1
User's Manual PRM forms are in Appendix E.

Specific guidance for documenting each systemasiged below:

Building Envelope

Document that the Reference Building model meetsStiandard 90.1-2004 envelope performance
requirements and that the Proposed Building modéthes the applicant’s building.

Interior Lighting
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1. Document that the lighting power for the RefereBadding model meets the allowable lighting
power per Standard 90.1-2004.

2. Document that the lighting power for the Proposedding model matches the applicant’s
building.

3. Document the lighting controls specified for thersed Building model in Table A-2 in
Appendix A or with copies of the building plans aspkcifications. Include a short description of
the controls and set points for each lighting syste

HVAC and SHW Systems

1. Document that the HVAC and SHW systems for the Refee Building model meets the
minimum requirements of Standard 90.1-2004.

2. Document that the HVYAC and SHW system for the PsepddBuilding model matches the
applicant’s building.

3. Document systems in the Proposed Building modelgtenot covered in the Standard 90.1
mandatory provisions. Include fans and pumps grélaéa or equal to 5 hp, economizer
operation, thermal energy storage systems, eneamgyery systems, natural ventilation, demand
controlled ventilation, desiccant systems, combineat and power systems, and other energy
systems associated with the HVAC and SHW systdndude in the documentation the
equipment type, manufacturer model (if availald&e, operating conditions, efficiencies, and
control sequences. This information can be docueatly including copies of the appropriate
pages from the building plans and specifications.

4 Inspection Guidelines

This section provides guidelines for inspectiohaf systems in the applicant’s building. A quatifie
individual as defined in Section 4.1 below must ptate the inspection after the building or retrbfits
been placed in service. Only the systems beind imsehe rebates need to be inspected. Therevare t
objectives for the inspection:

Verify that the applicant’s building meets the rexay mandatory provisions of Standard 90.1-
2004.

Verify that the specifications of the energy systenstalled in the applicant’s building used for
the rebates meet or exceed the performance ohergesystems used in the Proposed Building
model.

4.1 Qualified Individual
A qualified individual is a person that —

1. Is not an employee or business partner to the @pyliclaiming the rebate or otherwise have a
financial interest in the energy-efficient propemtypate.

2. Is an engineer or contractor that is properly Iggghas a professional engineer or contractor in
the jurisdiction in which the building is locateathd

3. Has represented in writing to the applicant thabthghe has the requisite qualifications to
provide the certification required under this smuti

The qualified individual shall use the Standardl9®004 compliance forms from the Standard 90.1-2004

User’s Manual or equivalent forms to document thatnecessary mandatory provisions have been met
in the applicant’s building. These forms can bentbin Appendix F. The results of the inspectionlisha
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be compared with the Proposed Building model docuat®n to ensure that the systems used for the
rebate in the applicant’s building meet or excémdRroposed Building model performance
specifications.

4.2 Inspection Reporting Guidance
Specific guidance for each system is provided below

Building Envelope
Complete the Standard 90.1-2004 building envelapeptiance form to ensure that the applicant’s
building meets or exceeds the Standard 90.1-200w atary provisions and the Proposed Building

model.

Interior Lighting

1.

Complete the mandatory provision checklist on ttam&ard 90.1-2004 lighting compliance form
to ensure that the applicant’s building meets @eexs the Standard 90.1-2004 mandatory
provisions.

Complete all the connected lighting power tableshenStandard 90.1-2004 lighting compliance
form or equivalent form and ensure that the taggiting power is less than or equal to the
lighting power in the Proposed Building model.

Record the IESNA recommended minimum and the medslinuminance for each space in
Table A-1 for the Applicant’s Building. Record theerage of measurements taken on the
working surfaces or at the locations listed bylEB®NA handbook. The average shall equal or
exceed the IESNA recommended minimum illuminanegelte In addition, no more than 2.5% of
the measurements should be below 1/3 of the IESd¢Ammended minimum illuminance levels.
This latter requirement follows a normal distrilsmiassuming that two standard deviations
equals 1/3 of the IESNA recommended illuminancellev

Verify that the lighting controls match the perf@nte of the controls specified in the Proposed
Building energy model in Table A-2. If the contratsthe applicant’s building are different than
in the Proposed Building model, the Proposed Bagdnodel should be changed to match the
applicant’s building and resimulated to ensureciigect energy and power cost savings are
achieved.

HVAC and SHW Systems

1.

2.

3.

Fill out the Standard 90.1-2004 compliance formHMAC and SHW systems to ensure that the
applicant’s building design meets or exceeds thadtrd 90.1-2004 mandatory provisions and
the Proposed Building model.

Verify against the documentation completed durlmgenergy modeling of other systems not
covered in the Standard 90.1 mandatory provisidhis inspection includes fans and pumps
greater than or equal to 5 hp, economizer operdi@mmal energy storage systems, energy
recovery systems, natural ventilation, demand otiatt ventilation, desiccant systems,
combined heat and power systems, and other engstgnss. Include in the inspection the
equipment type, manufacturer model (if availald&e, operating conditions, efficiencies, and
control sequences.

Verify that the HVAC and SHW controls match thefpanance of the controls specified in the
Proposed Building energy model. If the system&iendpplicant’s building are less efficient than
in the Proposed Building model, the Proposed Bagdnodel should be changed to match the
applicant’s building and resimulated to ensureciieect energy and power cost savings are
achieved.

14
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Applicant Appendix A — 2005 California Nonresidential ACM Approval
Manual Infiltration Modeling Rules

2.4.1.6 Infiltration

Modeling Rules for
Proposed Design:

Modeling Rules for

Standard Design (All):

Infiltration shall be modeled as either "ON" or "BFor each zone, according to the
following:

- "OFF" if fans are ON and zone supply air quantitgl{iding transfer air) is greater than
zone exhaust air quantity.

"ON" if fans are OFF.

When infiltration is "ON," the reference methodatdhtes the infiltration rate as 0.038 cfm
per square foot of gross exterior partition (walhel windows) area for the zone.

ACMs shall model infiltration for the standard dgsiexactly the same as the proposed
design.

16



Appendix C — 2005 California Nonresidential ACM Appoval Manual
Internal Loads and Schedules

Table N2-2 Occupancy Assumptions When Lighting Plas Are Submitted for the Entire Building or When
Lighting Compliance Is not Performed

# People Sensible |Latent Heat| Receptacle | Hot Water | Lighting | Ventilation
Occupancy Type per 1000 | Heat per | per Person |Load W/ft?(3)| Btu/h per | Wift2(4) | CFM/ft2(5)
ft2(1) Person (2) 2) Person

Auditoriums (8) 143 245 105 1.0 60 15 1.07
Convention Centers (8) 136 245 112 0.96 57 1.3 21.0
Financial Institutions 10 250 250 15 120 1.1 0.15
General Commercial and
Industrial Work Buildings,
High Bay 7 375 625 1.0 120 1.1 0.15
General Commercial and
Industrial Work Buildings,
Low Bay 7 375 625 1.0 120 1.0 0.15
Grocery Stores (8) 29 252 225 0.91 113 15 0.22
Hotel (6) 20 250 200 0.5 60 1.4 0.15
Industrial and Commercial
Storage Buildings 5 268 403 0.43 108 0.7 0.15
Medical Buildings and
Clinics 10 250 213 1.18 110 11 0.15
Office Buildings 10 250 206 1.34 106 1.1 0.15
Religious Facilities (8) 136 245 112 0.96 57 1.6 .031
Restaurants (8) 45 274 334 0.79 366 1.2 0.38
Retail and Wholesale
Stores (8) 29 252 224 0.94 116 15 0.22
Schools (8) 40 246 171 1.0 108 1.2 0.32
Theaters (8) 130 268 403 0.54 60 1.3 0.98
All Others 10 250 200 1.0 120 0.6 0.15

(1) Most occupancy values are based on an assumedf sib-@ccupancies within the area. These values ased on one-
half the maximum occupant load for exiting purpasethe CBC. Full value for design conditions. Fdlar operational
schedules reduce these values by up to 50% forlg@mop simulations and full year test simulations.

()
3
4

From Table 1, p. 29.4, ASHRAE 2001Handbook of Funefatals
From Lawrence Berkeley Laboratory study. This vatufxed and includes all equipment plugged irdoaptacle outlets.
From Table 146-B of the Standards for the appliealgicupancy. The LPD of the standard buildingafeas where no

lighting plans or specifications are submittedgermit and the occupancy of the building is notwnpis 1.2 W.f.

®)
(6)
™

®

building area.

Developed from Section 121 and Table 121-A of ttem@ards
Hotel uses values for Hotel Function Area from BalR-3.
For retail and wholesale stores, the complete mglchethod may only be used when the sales aré22sor greater of the

For these occupancies, when the proposed desigguged to have demand control ventilation by Bect21 ( ¢) 3 the

ventilation rate is the minimum that would occuaay time during occupied hours. Additional vetiila would be
provided through demand controlled ventilation mimain CQ levels according to Section 121 of the Standards.
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Table N2-3 Area Occupancy Assumptions When Lightig Plans are Submitted for Portions or for the Entie
Building or When Lighting Compliance is not Performed

Sub-Occupancy Type (1) People | Sensible| Latent Recept Hot Lighting |Ventilation
per 1000| Heat per |[Heat per|  acle water | wift2(5) | CEMIft?
ft2(2) |Person (3) Person| Load |Btuhper (6)
3) WIft2(4) Person

Auditorium (10) 143 245 105 1.0 6 15 1.97
Auto Repair 10 275 475 10 120 11 1.50
Bar, Cocktail Lounge and Casino (10) 67 275 275 1.0 120 L 050
Barber and Beauty Shop 10 250 200 P.0 120 1.0 0.40
Classrooms, Lecture, Training, Vocational Room 50 452 155 1.0 120 1.7 0.38
Civic Meeting Space (10) 25 250 200 15 120 n.3 90.1
Commercial and Industrial Storage 3 275 475 0.2 120 0.6 0.15
Convention, Conference, Multi-purpose and 67 245 155 10 6( 14 0.50
Meeting Centers (10)
Corridors, Restrooms, Stairs, and Support Areas 10 250 250 0.2 0 0.6 0.15
Dining (10) 67 275 275 0.5 384 11 0.50
Electrical, Mechanical Room B 250 250 Q.2 0 D.7 50.1
Exercise, Center, Gymnasium 20 2565 875 0.5 120 1.0 0.15
Exhibit, Museum (10) 67 250 250 15 6( 2.0 0.50
Financial Transaction 10 250 250 15 12 P 0.15
Dry Cleaning (Coin Operated) 10 250 250 .0 120 0.9 0.30
Dry Cleaning (Full Service Commercial) 10 250 250 0B 120 0.9 0.45
General Commercial and Industrial Work, High Bay 10 275 475 1.0 120 11 0.15
General Commercial and Industrial Work, Low Bay 10 275 475 1.0 12Q 1. 0.1
General Commercial and Industrial Work, Precision 0|1 250 200 1.0 12( 1.8 0.15
Grocery Sales (10) 33 250 200 14 12 16 0.25
High-Rise Residential Living Spaces (9) 5 245 155 0.5 7 0.4 0.1p
Hotel Function Area (10) 67 250 200 0.5 50 1.5 0.50
Hotel/Motel Guest Room (9) b 245 185 a.5 2800 0.5 .150Q
Housing, Public and Common Areas, Multi-family 10 502 250 0.5 120 1.4 0.16
Housing, Public and Common Areas, Dormitory, 10 250 250 0.5 12 15 0.15
Senior Housing
Kitchen, Food Preparation 5 215 4y5 15 385 1.6 50.1
Laundry 10 250 250 3.0 384 0.9 0.15
Library, Reading Areas 20 250 200 1.5 12(|) 1.p 0.15
Library, Stacks 10 250 200 15 124) 15 0.15
Lobby, Hotel 10 250 250 0.5 120 11 0.15
Lobby, Main Entry 10 250 250 0.5 60 15 0.15
Locker/Dressing Room 20 255 475 0.5 384 0.8 0.15
Lounge, Recreation (10) 6|7 215 275 1.0 60 1.1 0.50
Malls and Atria (10) 33 250 250 0.5 12 1p 0.25
Medical and Clinical Care 10 250 200 1.5 160 1.2 15d.
Office 10 250 200 15 12 1p 0.15
Police Station and Fire Station 10 250 200 L5 120 0.9 0.15
Religious Worship (10) 143 245 105 0.5 60 15 1.07

18



Sub-Occupancy Type (1) People | Sensible| Latent Recept Hot Lighting |Ventilation
per 1000| Heat per [Heat per|  acle water | wift2(5) | CEMIft?
ft2(2) |Person (3) Person| Load |Btuhper (6)

3) W2 (4) Person

Retail Merchandise Sales, Wholesale

Showroom (10) 33 250 200 1.4 12(1) 1.7 0.25
Tenant Lease Space 10 250 200 15 120 1.0 0.15
Theater, Motion Picture (10) 143 245 105 5 60 0.9 1.07
Theater, Performance (10) 143 245 105 0.5 60 1.4 07 1
Transportation Function (10) 33 250 250 0.5 129 1p 0.25
Waiting Area 10 250 250 0.5 12(1) 1L 0.15
All Other 10 250 200 1.4 124) 0.6 0.15
(1) Subcategories of these suboccupancies are desamil$edtion 2.4.1.1 (Occupancy Types) of this manua

(2) Values based on one-half the maximum occupantfloraelxiting purposes in the CBC. Full value for ig@sconditions.

3
4

®)
(6)
(M
®

©

Full year operational schedules reduce these valypep to 50% for compliance simulations and falhytest simulations.
From Table 1, p. 29.4, ASHRAE 2001 Handbook of Famentals.

From Lawrence Berkeley Laboratory study. This vatufxed and includes all equipment that is pludjgeo receptacle
outlets.

From Table 146-C of the Standards for the applealcktupancy. ACMs shall use this value for theddash building design
when lighting compliance is performed for the zon@rea in question.

Developed from Section 121 and Table 121-A of tten&ards.

Refer to residential water heating method.

The use of this occupancy category is an exceptmralition that shall appear on the exceptionalditions checklist and
thus requires special justification and documeatatind independent verification by the local erdanent agency.

For hotel/motel guest rooms and high-rise residéftiting spaces all these values are fixed andlaesame for both the
proposed design and the standard design. ACMsignalte user inputs that modify these assumptionghese two
occupancies. Spaces in high-rise residential mgkiother than living spaces, shall use the vdhrddousing, Public and
Common Areas (either multi-family or senior houging

(10) For these occupancies, when the proposed desigguged to have demand control ventilation by ®ect21 ( c) 3 the

ventilation rate is the minimum that would occuaay time during occupied hours. Additional veriila would be
provided through demand controlled ventilation mimain CQ levels according to Section 121 of the Standards.

19



Table N2-4 Schedule Types of Occupancies and Sulz€dpancies

Occupancy or Sub-Occupancy Type

Schedule

Atrium Table 2-5 Nonresidential
Auditorium Table 2-5 Nonresidential
Auto Repair Table 2-5 Nonresidential

Bar, Cocktail Lounge and Casino

Table 2-5 Nonresidential

Barber and Beauty Shop

Table 2-5 Nonresidential

Classrooms, Lecture, Training, Vocational Room

@dbb Nonresidential

Civic Meeting Space

Table 2-5 Nonresidential

Commercial and Industrial Storage

Table 2-5 Nonresidential

Convention, Conference, Multipurpose, and MeetiegtErs

Table 2-5 Nonresidential

Corridors, Restrooms, Stairs, and Support Areas

leT2> Nonresidential

Dining

Table 2-5 Nonresidential

Electrical, Mechanical Room

Table 2-5 Nonresidential

Exercise Center, Gymnasium

Table 2-5 Nonresidential

Exhibit, Museum

Table 2-5 Nonresidential

Financial Transaction

Table 2-5 Nonresidential

Dry Cleaning (Coin Operated)

Table 2-5 Nonresidential

Dry Cleaning (Full Service Commercial)

Table 2-5nesidential

General Commercial and Industrial Work, High Bay

blEa2-5 Nonresidential

General Commercial and Industrial Work, Low Bay

[Bab-5 Nonresidential

General Commercial and Industrial Work, Precision

abl€ 2-5 Nonresidential

Grocery Sales

Table 2-5 Nonresidential

High-rise Residential with Setback Thermostat

TabeResidential / with Setback

High-rise Residential without Setback Thermostat

bl@&2-8 Residential / without Setback

Hotel Function Area

Table 2-6 Hotel Function

Hotel/Motel Guest Room with Setback Thermostat

&abl’ Residential / with Setback

Hotel/Motel Guest Room without Setback Thermostat

ablé 2-8 Residential / without Setback

Housing, Public and Commons Areas, Multi-familyiw@etback Thermostat Table 2-7 Residential / wittb&ck

Housing, Public and Commons Areas, Multi-familywaitit Setback

Table 2-8 Residential / without Setback
Thermostat

Housing, Public and Common Areas, Dormitory, Sehiousing with

Setback

Table 2-7 Residential / with Setback Therma

Housing, Public and Commons Areas, Dormitory, SeHiousing without

Thermostat

Table 2-8 Residential / without Setback Seth

Kitchen, Food Preparation

Table 2-5 Nonresidential

Laundry

Table 2-5 Nonresidential

Library, Reading Areas

Table 2-5 Nonresidential

Library, Stacks

Table 2-5 Nonresidential

Lobby, Hotel

Table 2-6 Hotel Function

Lobby, Main Entry

Table 2-5 Nonresidential

Locker/Dressing Room

Table 2-5 Nonresidential

Lounge, Recreation

Table 2-5 Nonresidential

Mall Table 2-9 Retail
Medical and Clinical Care Table 2-5 Nonresidential
Office Table 2-5 Nonresidential

Police Station and Fire Station

Table 2-5 Nonresidential

stat
ack
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Occupancy or Sub-Occupancy Type

Schedule

Religious Worship

Table 2-5 Nonresidential

Retail Merchandise Sales, Wholesale Showroom

T28ldRetail

Tenant Lease Space

Table 2-5 Nonresidential

Theater, Motion Picture

Table 2-5 Nonresidential

Theater, Performance

Table 2-5 Nonresidential

Transportation Function

Table 2-5 Nonresidential

Waiting Area

Table 2-5 Nonresidential

All Other

Table 2-5 Nonresidential
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Table N2-5 Nonresidential Occupancy Schedules (G¢hthan Retail)

Hour
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2@ 22 23 24
Heating WD 60 60 60 60 60 65 65 70 70 70 70 70 70 70 70 70 70 65 60 60 60 60 60
(°F) Sat 60 60 60 60 60 65 65 65 65 65 65 65 65 65 65 65 60 60 60 60 60 60 60
Sun 60 60 60 60 60 65 65 65 65 65 65 65 65 65 65 65 60 60 60 60 60 60 60
Cooling Wo 77 77 77 77 77 73 73 73 73 73 73 73 73 73 73 73 73 73 77 V7 77 17 77
(°F) Sat 77 77 77 77 77 73 73 73 73 73 73 73 73 73 73 73 73 73 77 77 U7 177 17
Sun 77 77 77 77 77 73 73 73 73 73 73 73 73 73 73 73 73 73 77 77 U7 177 17
Lights WD 5 5 5 5 10 20 40 70 8 8 8 8 8 85 8 8 85 80 3B 10 10 10 10
(%) Sat 5 5 5 5 5 10 15 25 25 25 25 25 25 25 20 20 20 15 10 10 10 10 10
Sun 5 5 5 5 5 10 10 15 15 15 15 15 15 15 15 15 15 10 10 & 5 5 5
Equipment WD 15 15 15 15 15 20 3 60 70 70 70 70 70 70 70 70 65 38 20 20 15 15 15
(%) Sat 15 15 15 15 15 15 15 20 25 25 25 25 25 25 20 20 20 15 15 15 15 15 15
Sun 15 15 15 15 15 15 15 20 20 20 20 20 20 20 20 20 20 15 15 15 15 15 15
Fans WD  off off off off of on on on on on on on on on on on on on om off off off off
Sat off off off of on on on on on on on on on on on oféff off off off off off off off
Sun off off off off off off off off off off off off off off off off off off off off off off off off
Infiltration WD 100 100 100 100 100 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10000 100 100
(%) Sat 100 100 100 100 100 O 0 0 0 0 0 0 0 0 0 10a00 100 100 100 100 100 100 100
Sun 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
People WD 0 0O O 0 5 10 25 65 65 65 65 60 60 65 65 65 65 40 20 5 5 5 0
(%) Sat 0O o0 0 0 0 0 5 15 15 15 15 15 15 15 15 15 15 5 5 5 0 0 0
Sun o o o o o o o 5 5 5 5 5 5 5 5 5 5 5 5 5 0 0 0
Hot Water WD 0 0 O O 10 10 50 50 50 50 70 90 90 50 50 70 50 50 % 10 10 10 O
(%) Sat 0 0 0O O O O 10 20 20 20 20 20 20 20 20 20 20 10 10 m O O O
Sun o o o 0o O O O 10 10 10 10 10 10 10 10 10 10 10 10 ®W O O O
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Table N2-6 Hotel Function Occupancy Schedules

Hour

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

Heating WD 55 55 55 55 55 55 63 68 70 70 70 70 70 70 70 70 70 70 70 70 70 55 55
(°F) Sat 55 55 55 55 55 55 63 68 70 70 70 70 70 70 70 70 70 70 70 70 70 55 55
Sun 5 55 55 55 55 55 63 68 70 70 70 70 70 70 70 70 70 70 70 70 70 55 55
Cooling WD 95 95 95 95 95 95 95 95 74 74 74 74 74 74 74 74 T4 74 74 74 74 74 95
(°F) Sat 95 95 95 95 95 95 95 95 74 74 74 T4 74 74 74 T4 74 74 74 T4 74 74 95
Sun 95 95 95 95 95 95 95 95 74 74 74 74 74 74 74 74 T4 74 74 74 74 74 95

Lights WD 5 5 5 5 5 5 5 5 25 50 90 90 90 90 90 90 75 50 50 50 10 5 5
(%) Sat 5 5 5 5 5 5 5 5 25 50 90 90 90 90 90 90 75 50 50 50 10 5 5
Sun 5 5 5 5 5 5 5 5 25 50 90 90 90 90 90 90 75 50 50 50 10 5 5
Equipment WD 5 5 5 5 5 5 5 5 50 50 50 50 30 50 50 50 30 10 30 30 10 5 5
(%) Sat 5 5 5 5 5 5 5 5 50 50 50 50 30 50 50 50 30 10 30 30 10 5 5
Sun 5 5 5 5 5 5 5 5 50 50 50 50 30 50 50 50 30 10 30 30 10 5 5
Fans WD  off off off off off of on on on on on on on on on on on on on on on on

Sat off off off off off of on on on on on on on on on on on on on on on on

g & 8

Sun off off off off off of on on on on on on on on on on on on on on on on

Infiltration WD 100 100 100 100 100100 0 0 O 0O O 0O 0 0 O O O O O O O O 0 100
(%) Sat 100 100 100 100 100100 0 0 O O O O O O O O O O O O O O O 100

Sun 100 100 100 100 100100 0 0 O 0O O O O O O O O 0O O O O O O 100
35 90 90 90 25 90 90 90 50 25 50 50 10
35 90 90 90 25 90 90 90 50 25 50 50 10
35 90 90 90 25 90 90 90 50 25 50 50 10
35 90 90 90 25 90 90 90 50 25 50 50 10
35 90 90 90 25 90 90 90 50 25 50 50 10
35 90 90 90 25 90 90 90 50 25 50 50 10

People WD 0O 0 O o0 o
(%) Sat

Sun

(%) Sat

o O o|o o o
o o oo o o
o O o|o o o
O O o|o o o

0

0 0O O 0 0 0

0O 0 O O o0 o

Hot Water WD o 0 O O o0 o
0O 0 0O O o0 o

0O 0 O O o0 o

Sun
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Table N2-7 Residential Occupancy Schedules (Includj Hotel/Motel Guest Rooms) with Setback Thermostat

for Heating

Hour

1 2 3 4 S5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 21 22 23 24

Heating WD 60 60 60 60 60 60 68 68 68 68 68 68 68 68 68 68 68 68 68 68 60 60
°F) Sat 60 60 60 60 60 60 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 60 60
Sun 60 60 60 60 60 60 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 60 60
Cooling WD 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
°F) Sat 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
Sun 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
Lights WD 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
(%) Sat 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
Sun 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
Equipment WD 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
(%) Sat 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
Sun 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
Fans WD on on on on on on on oOn ONn ONn ON ON ON ON ON ON ONn On on on on on on
Sat on on on on on on on oOn ONn ON ON ON ON ON ONn On oOon On on oOon on on on
Sun on on on on on on oOon ONn ONn ON ON ON ON ON ONn ONn oOon On on oOon on on on
Infiltration WD 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
(%) Sat 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Sun 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
People WD 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 70 70 80 90 90
(%) Sat 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 70 70O 80 90 90
Sun 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 70 7O 80 90 90
Hot Water WD 0 0O O 5 5 5 8 70 50 40 25 25 25 25 ® 70 70 40 25 20 20 5 5
(%) Sat 0O 0 O 5 5 5 80 70 50 40 25 25 25 25 50 60 70 40 25 20 20 5 5
Sun 0O 0 O 5 5 5 8 70 50 40 25 25 25 25 50 60 70 40 25 20 20 5 5
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Table N2-8 Residential Occupancy Schedules (Includy Hotel/Motel Guest Rooms) without Setback

Thermostat
Hour
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 21 22 23 24
Heating WD 68 68 68 68 63 68 68 68 68 68 68 68 68 68 63 68 68 68 68 68 68 68
(°F) Sat 68 68 63 63 68 68 68 63 63 68 68 68 68 68 68 68 68 68 68 68 68 68 68
Sun g8 68 63 63 68 68 68 63 63 68 68 68 68 68 68 68 68 68 68 68 68 68 68
Cooling WD 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
(°F) Sat 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
Sun 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78
Lights WD 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 8 90 80 60 30
(%) Sat 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 8 90 80 60 30
Sun 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
Equipment WD 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
(%) Sat 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 80 90 80 60 30
Sun 10 10 10 10 10 30 45 45 45 45 30 30 30 30 30 30 30 60 8 90 80 60 30
Fans WD on on on on on on on on on oOn ONn ON ON ONn ON ON ONn On oOon on on on on
Sat on on on on on on on on oOn ONn ONn ON ON ON ONn ON On ONn oOn on on on on
Sun on on on on on on on on oOn ONn ONn ON ON ON ONn ON On ONn oOon on on on on
Infiltration WD 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
(%) Sat 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Sun 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
People WD 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 70 70 80 90 90
(%) Sat 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 70 70 80 90 90
Sun 90 90 90 90 90 90 70 40 40 20 20 20 20 20 20 30 50 50 70 70 80 90 90
Hot Water WD 0 0 0 5 5 5 8 70 50 40 25 25 25 25 ® 70 70 40 25 20 20 5 5
(%) Sat 0 0 0O 5 5 5 8 70 50 40 25 25 25 25 50 60 70 40 25 20 20 5 5
Sun 0O 0 0 5 5 5 8 70 50 40 25 25 25 25 50 60 70 0 25 20 20 5 5

25



Table N2-9 Retail Occupancy Schedules

Hour
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2@ 22 23 24
Heating WD 60 60 60 60 60 63 65 68 7O 70 70 70 70 70 70 70 70 70 65 65 65 65 60
(°F) Sat 60 60 60 60 60 63 65 68 7O 70 70 70 70 70 70 70 70 70 65 65 65 65 60
Sun 60 60 60 60 60 63 65 68 70O 70 70 70 70 70 70 70 70 70 65 65 65 65 60
Cooling WD 80 80 80 80 80 74 74 74 T4 74 74 74 74 74 74 74 74 74 74 74 74 80 80
(°F) Sat 80 80 80 80 80 74 74 74 74 74 T4 74 74 T4 74 74 74 74 T4 74 74 80 80
Sun 80 80 80 80 80 74 74 74 74 74 T4 74 74 T4 74 T4 74 74 T4 74 74 80 80
Lights WD 20 20 20 20 20 30 40 65 90 90 90 90 90 90 90 90 90 90 80 65 50 35 25
(%) Sat 20 20 20 20 20 30 40 65 90 90 90 90 90 90 90 90 90 90 80 65 50 35 25
Sun 20 20 20 20 20 30 40 65 90 90 90 90 90 90 90 90 90 90 80 65 50 35 25
Equipment WD 20 20 20 20 20 25 30 45 60 75 75 75 76 75 75 75 75 65 55 45 35 25 20
(%) Sat 20 20 20 20 20 25 30 45 60 75 75 75 70 75 75 7T 75 65 55 45 35 25 20
Sun 20 20 20 20 20 25 30 45 60 75 75 75 70 75 75 75 75 65 55 45 35 25 20
Fans WD  off off off off of on on on on on on on on on on on on on om on off off off
Sat off off off off of on on on on on on on on on on on on on om on off off off
Sun off off off off of on on on on on on on on on on on on on om on off off off
Infiltration WD 100 100 100 100 100 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1amOo 100
(%) Sat 100 100 100 100 100 0 O O O o 0O o o0 o o 0 o o0 o 0 O 1m0 100
Sun 100 100 100 100 100 0 O O O o 0O o o0 o o 0O o o0 o 0 O 1m0 100
People WD 5 5 5 5 5 5 15 25 40 55 75 75 75 75 75 75 75 75 68 35 20 10 5
(%) Sat 5 5 5 5 5 5 15 25 40 55 75 75 75 75 75 75 75 65 50 35 20 10 5
Sun 5 5 5 5 5 5 15 25 40 55 75 75 75 75 75 75 75 8 50 35 20 10 5
Hot Water WD 0 0 0 0 0 0O 10 10 50 50 70 90 90 50 5 50 50 50 10 10 O 0 0
(%) Sat 0O 0 0 O 0O O 10 10 50 50 70 90 90 50 50 70 50 50 10 10 O O O
Sun 0 0 0 0 0 0 10 10 50 50 70 90 90 50 50 70 50 50 80 10 O 0 0
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Appendix D — 2005 California Nonresidential ACM Appoval Manual
[lluminance Categories and Luminaire Power

2005 Nonresidential ACM Manual Page NB-1

NONRESIDENTIAL ACM MANUAL APPENDIX NB

Appendix NB - llluminance Categories and Luminaire
Power

llluminance Categories
Please see Chapter 10 in the IESNA Lighting Handbook, Ninth Edition.

llluminance Categories and Luminaire Power

Luminaire power shall be taken from the following tables.

Table NB-1 — Fluorescent Circline

Table NB-2 — Compact Fluorescent 2D

Table NB-3 — Compact Fluorescent

Table NB-4 —Long Compact Fluorescent

Table NB-5 — Fluorescent U-Tubes

Table NB-6 — Fluorescent Linear Lamps — Preheat

Table NB-7 — Fluorescent Linear Lamps T5

Table NB-8 — Fluorescent Rapid Start T-8

Table NB-9 — Fluorescent Rapid Start T-12

Table NB-10 — Fluorescent Rapid Start High Output (HO) T8 & T12, 8 i

Table NB-11 — Fluorescent Instant Start (single pin base "Slimline") T12, 4 ft
Table NB-12 — Fluorescent Instant Start (single pin base "Slimline") T8 & T12, 8 ft.
Table NB-13 — High Intensity Discharge

Table NB-14 — 12 Volt Tungsten Halogen Lamps Including MR16, Bi-pin, ARTD, AR111, PAR36

Appendix NB - llluminance Categories and Luminaire Power

27



2005 Nonresidential ACM Manual Page NB-2

Table NB-1 — Fluorescent Circline
Lamps Ballasts

Type Number Designation Number Designation  Description hsf\}JaS:tEm Comment
Rapid Start (22 W) 1 FCaTo 1 MAG STAND. Mag. Stand. 27 8" 0D
T5 Program Start (22 W) 1 FCaT5 1 ELECTNO  Electronic Normal Light 28 8" 0D
2 FCaT5 1 ELECTNO  Electronic Normal Light 53
T5 Program Start (40 W) 1 FC12T5 1 ELECTNO  Electronic Normal Light 41 12" OD
2 FC12T5 1 ELECTNO  Electronic Normal Light 80
T5 Rapid Start (55 W) 1 FC12T5HO 1 ELECTNO  Electronic Normal Light 55 12" OD
2 FC12TagsHO 1 ELECTNO  Electronic Normal Light 103
1 FC12T5HO 1 ELECTDM  Electronic Dimming ~ 12~59
2 FC12T5HO 1 ELECTDM  Electronic Dimming ~ 24~114
T5 Rapid Start (40 +22 141 FCI2TS/FCITS 1 ELECTNO  Electronic Normal Light 68 8" & 12" 0D
W)
RO = ballast factor 70 to 85%  NO = ballast factor 85 to 100% HO = ballast factor >100%
Table NB-2 — Compact Fluorescent 2D
Lar‘nps Ballasts S}fstem
Type Number Designation Number Designation Description Watts Comment
10W, 1 CFS10WIGR10g 1 MAGSTD Mag. Stand. 16 3.6" across
GR10g-4 Four Pin Base .~ CFS10WIGR10g 1 ELECT Electronic 13
2 CFS10WIGR10g 1 ELECT Electronic 26
16W, 1 CFS16WIGR10g 1 MAGSTD Mag. Stand. 23 55" across
GR10g-4 Four Pin Base .~ CFS16WIGR10g 1 ELECT Electronic 15
2 CFS16WIGR10q 1 ELECT Electronic 30
21W, 1 CFS21WIGR10q 1 MAGSTD  Mag. Stand. 31 55" across
GR10q-4 Four Pin Base CFS21WIGR10g 1 ELECT Electronic 21
2 CFS21WIGR10q 1 ELECT Electronic 42
28W, 1 CFS28WIGR10g 1 MAGSTD  Mag. Stand. 38 8.1" across
GR10g-4 Four Pin Base CFS28WIGR10q 1 ELECT Electronic 28
2 CFS28WIGR10g 1 ELECT Electronic 56
(38W, 1 CFS38WIGR10q 1 ELECT Electronic 37 8.1" across
GR10g-4 Four Pin Base —, CFS38WIGR10q 1 ELECT Electronic 74

RO = ballast factor 70 to 83%  NO = ballast factor 85 to 100% HO = ballast factor >100%

Appendix NB - llluminance Categories and Luminaire Power
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2005 Nonresidential ACM Manual Page NB-3
Table NB-3 — Caompact Fluorescent
Lamps Ballasts System
Type Number Designation Number  Designation Description Watts Comment
Twin (5 W, 1 CFTaWIG23 1 MAG STD Mag. Stand. 9 4.1" MOL
G23 Two Pin Base - . .
FSTT Lamp) 2 CFTaWIG23 2 MAG STD Mag. Stand. 18
Twin (7 W, 1 CFTAWIG23 1 MAG STD Mag. Stand. " 5.3" MOL
523 Two Pin Base - .
F7TT Lamp) 2 CFTAWIiG23 2 MAG STD Mag. Stand. 22
Twin (7 W, 1 CFTrW2G7T 1 ELECT Electronic 8 5.3" MOL
2GT Four Pin Base - .
F7TT Lamp) 2 CFTrW2G7 2 ELECT Electronic 16
Twin (9w, 1 CFTOWiG23 1 MAG STD Mag. Stand. 13 6.5" MOL
523 Two Pin Base - ] ,
FOTT Lamp) 2 CFTOWwiG23 2 MAG STD Mag. Stand. 26
Twin (9 W, 1 CFTOWR2GT 1 ELECT Electronic 10 6.5" MOL
2G7 Four Pin Base - -
FOTT Lamp) 2 CFTOWR2GT 2 ELECT Electronic 20
Twin (13 W, 1 CFT13WIGX23 1 MAG STD Mag. Stand. 17 7.5" MOL
GX23 Two PinBase - 7 CFT13WIGX23 2 MAGSTD  Mag. Stand. 3
F13TT)
Twin (13 W, 1 CFT13WR2GXT 1 ELECT Electronic 17 7.5" MOL
2GXT Four Pin Base -, CFT13WI2GXT 2 ELECT Electronic 34
F13TT)
Quad (9w, 1 CFQIWIG23-2 1 MAG STD 120 120V Mag. Stand. 13 4.4" MOL
G23-2 Two Pin Base -
[l _ / / Y
FSDTT Lamp) 2 CFQOWIG23-2 2 MAG STD 120 120V Mag. Stand. 26
Cuad (13 W, 1 CFQ13WIG24d 1 MAG STD 120 120 Mag. Stand. 18 6.0" MOL
G24d-1 Two Pin Base - -1
F13DTT Lamp) 2 CFQ13WIG24d 2 MAG STD 120 120V Mag. Stand. 36
-1
1 CFQ13WIG24d 1 MAG STD 277 277V Mag. Stand. 16
-1
2 CFQI3wiG24d 2 MAG STD 277 227 W Mag. Stand. 32
-1
Quad (13'W, 1 CFQI3WIGX2 1 MAG STD Mag. Stand. 17 4.8" MOL
GX23-2 Two Pin Base) 3-2
2 CRQI3WIGX2 2 MAG STD Mag. Stand. 34
3-2
Quad (16W 1 CFQI6WIGX3 1 MAG STD Mag. Stand. 20 5.5" MOL
GX32d-1 Two Pin Base) 2d-1
2 CFQI8WIGX3 2 MAG STD Mag. Stand. 40
2d-1
Cuad (18 W, 1 CFQ18WIG24d 1 MAG STD 120 120V Mag. Stand. 25 6.8" MOL
24d-2 Two Pin Base - -2
FI18DTT Lamp) 2 CFQ18WIG24d 2 MAG STD 120 120 V Mag. Stand. 50
-2
1 CFQ18wiG24d 1 MAG STD 277 227 W Mag. Stand. 22
-2
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Lamps Ballasts System
Type Number Designation Number  Designation Description Watts Comment
2 CFO8wiG24d 2 MAG STD 277 227 W Mag. Stand. 44
-2
1 CRQZ2WIGX3 1 MAG STD Mag. Stand. 27 6.0" MOL
2d-2
Quad (22W, 2 CFQ22WIGK3 2 MAG STD Mag. Stand. 54
GX32d Two Pin Base) 2d-2
Quad (26'W, 1 CFRQ26WIG24d 1 MAG STD 120 120V Mag. Stand. 37 7.6" MOL
G24d-3 Two Pin Base - -3
F2DTT Lamp) 2 CFQ26WiG24d 2 MAG STD 120 120 V Mag. Stand. 4
-3
1 CFQ26WIG24d 1 MAG STD 277 227 W Mag. Stand. 33
-3
2 CFQ26WiG24d 2 MAG STD 277 227 W Mag. Stand. 66
-3
1 CFQ26WIG24d 1 ELECT 277V 277V Electronic 27
-3
2 CFrQ26WiG24d 2 ELECT 277V 277V Electronic 54
-3
Quad (28W 1 CFQ28WIGK3 1 MAG STD Mag. Stand. 34 6.8" MOL
GX32d Two Pin Base) 2d-3
2 CFQ28WIGK3 2 MAG STD Mag. Stand. 68
2d-3
Quad (10'W, 1 CFQ10WIG24g 1 MAG STD 120 120 V Mag. Stand. 16 4.6" MOL
G24qg-1 Four Pin Base) -1
2 CFQ10WIG24q 2 MAG STD 120 120 V Mag. Stand. 32
-1
1 CFQ10WIG24g 1 MAG STD 277 227 W Mag. Stand. 13
-1
2 CFQ0WIG24q 2 MAG STD 277 227 W Mag. Stand. 26
-1
Quad (13W, 1 CRQ13WIG24g 1 MAG STD 120 120V Mag. Stand. 18 6.0" MOL
G24g-1 Four Pin Base) -1
2 CFQ3WiG24q 2 MAG STD 120 120 V Mag. Stand. 36
-1
1 CFQ13WIG24g 1 MAG STD 277 227 W Mag. Stand. 16
-1
2 CFO3WiG24g 2 MAG STD 277 227 V Mag. Stand. 32
-1
1 CFQ13WiG24g 1 ELECT Electronic 14
-1
2 CrQI3WIG24q 2 ELECT Electronic 25
-1
Quad (13'W, 1 CFQI3WIGXT 1 MAG STD Mag. Stand. 17 4.8" MOL
GXT7 FourPinBase)  ~, CFQI3WIGKT 2 MAGSTD  Mag. Stand. 34
Quad (18'W, 1 CFQ18WIG24q 1 MAG STD 120 120V Mag. Stand. 25 6.8" MOL
(G24g-2 Four Pin Base) -2
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Lamps Ballasts System
Type Number Designation Number Designation DESCI'ipTIOI'I Watts Comment
2 CFQIBWIG24q 2 MAG STD 120 120V Mag. Stand. 50
2
1 CFQIBWIG24g 1 MAG STD 277 227V Mag. Stand. 22
2
2 CFQ18WIG24q 2 MAG STD 277 227V Mag. Stand. 44
2
1 CFQIBWIG24q 1 ELECT Electronic 21
2
2 CFQ18WIG24q 2 ELECT Electronic 38
2
Triple (13 W, 1 CFM 1 MAGSTD  Mag. Stand. 18 4.2 MOL
GX24g-1 Four Pin 13WIGX240-1
Base) 2 CFM 2 MAGSTD  Mag. Stand. 36
13WIGX240-1
1 CFM 1 ELECT Electronic 14
13WIGX240-1
2 CFM 2 ELECT Electronic 25
13WIGX240-1
Triple (18W, 1 CFM 1 MAGSTD  Mag. Stand. 25 5.0" MOL
GX24g-2 Four Pin 18WIGX240-2
Base) 2 CFM 2 MAG STD Mag. Stand. 50
18WIGX24q-2
1 CFM 1 ELECT Electronic 21
18WIGX24q-2
2 CFM 2 ELECT Electronic 38
18WIGX24q-2
Triple (26W, 1 CFIR 1 MAGSTD  Mag. Stand. 37 49t054"
GX24q-3 Four Pin 26WIGX24G-3 MOL
Base) 2 CFTR 2 MAGSTD  Mag. Stand. 74
26WIGX24G-3
1 CFTR 1 ELECT Electronic 28
26WIGX24-3
2 CFIR 1 ELECT Electronic 55
26WIGX24G-3
1 CFIR 1 ELECTDIM  Electonic Dimming  8-29 BF .05-1.0
26WIGX24G-3
2 CFTR 1 ELECTDIM  Becironic Dimming ~ 12~57  BF .05~10
26WIGX24g-3
Triple (32 W, 1 CFTRIZWGX2 1 ELECT Electronic 35
GX24g-3 Four Pin 4q-3
Base) . -
2 CFTRI2ZWGX2 1 ELECT Electronic 69
4qg-3
1 CFTRI2ZWNGX2 1 ELECTDIM  Electonic Dimming ~ 9~38 BF .05~1.05
4g-3
2 CFTRIZWGX2 1 ELECTDIM  Becironic Dimming ~ 20~76  BF .05~105
4q-3
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Lamps Ballasts System
Type Number Designation MNumber  Designation Description Watts Comment
Triple or Quad (42W, 1 CFTRA2WGX2 1 ELECT Elecironic 46
GX24g-4 Four Pin 4q-4
Base) _ )
2 CFTRA2WGX2 1 ELECT Electronic 94
4q-4
1 CFTRA2WGX2 1 ELECTDIM  Electonic Dimming ~ 10~49  BF .05-1.05
Ag-4
2 CFTRA2WGX2 1 ELECTDIM  Electonic Dimming 2098  BF .05-1.05
4q-4
Triple or Quad (57W, 1 CFTRETWGX2 1 ELECT Elecironic 62
GX24g-5 Four Pin Ag-5
Base) 1 CFTRSTWGX2 1 ELECTDIM  Electionic Dimming ~ 18~86  BF .05~1.05
495
Triple or Quad (7OW, 1 CFTR7OWGX2 1 ELECT Elecironic 75
GX24q-6 Four Pin Ag-6
Base) 1 CFTRTOWGX2 1 ELECTDIM  Electonic Dimming ~ 18~80  BF .05~1.00
4q-6

RO = ballast factor 70 to 83%

MO = ballast factor 85 to 100%

HO = ballast factor >100%
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Table NB-4 —ong Compact Fluorescent

Lamps Ballasts System

Type Number Designation Number Designation  Description Waltts Comment
TS Twin (18W - F18TT 1 FT18WRGIT 1 MAG. Mag. Energy Efficient 23 BF~1.0
Lamp) 2 FTIBWRGTT 1 MAG. Mag. Energy Efficient 46 BF~10

3 FT18WI2G11 1 MAG. Mag. Energy Efficient 69

1 FTI8W2GTT 1 ELECT Electronic 24

2 FTI8W2GTT 1 ELECT Electronic 35

3 FTI8W2GTT 1 ELECT Electronic 52
TS Twin (24-27W- 1 FT24W2G11 1 MAG. Mag. Energy Efficient 32
F24TT or F27TT Lamp) -, FT24W2G11 1 MAG. Mag. Energy Eficient 66

3 FT24W2G11 1 MAG. Mag. Energy Efficient 98

1 FT24W2G11 1 ELECT Electronic 27 BF~1.0

2 FT24W2G11 1 ELECT Electronic 52 BF~1.0
TS Twin (36-39W - 1 FT36WR2GT1 1 MAG. Mag. Energy Eficient 51
FETT or F3STT Lamp) =y FT26WRGT1 1 MAG. Mag. Energy Efficient 66

3 FT3EW2G11 2 MAG. Mag. Energy Efficient 17

1 FT36WR2GT1 1 ELECT Electronic a7

2 FT36WR2G11 1 ELECT Electronic 70

1 FT36WR2G11 1 ELECTHO  Electronic High Output 46 BF=122

2 FT36WR2G11 1 ELECTHO  Hectronic High Output 86 BF=120
TS Twin (40 W - F40TT 1 FT40WRGI1 1 MAG. Mag. Energy Efficient 43
Lamp) 2 FTAOWRGT! 1 MAG. Mag. Energy Efficient 86

3 FT40W/2G11 2 MAG. Mag. Energy Efficient 130
Electronic Ballasts 1 FT40W2G11 1 ELECT NO Electronic 41 BF~90

2 FT4OW2G11 1 ELECTNO1  Electronic 72 BF-88

2 FT40W2GT1 1 ELECTNC2  Electronic 78 BF-97

3 FT40W2GT1 1 ELECTNO  Electronic 103 BF-86

1 FT40W2GT1 1 ELECTHO  Electronic High Output 50 BF ~ 1.1

1 FT40W2GT1 1 ELECTDIMI  Electronic Dimming 1041  BF 05~1.0

2 FT40W2GT1 1 ELECTDIMI  Electronic Dimming 17-80  BF 05~1.0

1 FT40W2GT1 1 ELECTDIMZ  Electronic Dimming 11-38  BF 05~88

2 FT40W2GT1 1 ELECTDIMZ  Electronic Dimming 1676  BF 05~.88
T5 Twin (50 W - FSOTT 1 FTS0W2GT1T 1 ELECTNO  Electronic Normal 54 BF~98
Lamp) Cutput

2 FTSOW2G1T 1 ELECTNO  Electronic Normal 106 BF-98

Output

1 FTSOW2GT1 1 ELECTHO  Electronic High Output &1 BF~1.12

2 FTS0OW2GT1 1 ELECTHO  Electronic High Output 115 BF~1.10

1 FTS0OW2GT1 1 ELECTDIM  Electronic Dimming 51
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Lamps Ballasts
P System
Type Number Designation Number Designation  Description Watts Comment
2 FTS0W/2G11 1 ELECT DI Electronic Dimming 92
TS Twin (55 W - FO5TT 1 FT35WR2G11 1 ELECT NO Electronic Normal 56 BF~92
Lamp) Cutput
2 FT55W/2G11 1 ELECT NO Electronic Normal 109 BF~.90
Cutput
1 FT35WR2G1 1 ELECT DiM Electronic Dimming 13-59 BF .03~.90
2 FT35WR2G11 1 ELECT DIM Electronic Dimming 24-114  BF .03~90
TS Twin (80 W — 1 FTBOW/2G11 1 ELECT NO Electronic 91 BF~1.00
F80TT Lamp)

RO = ballast factor 70 to 83%  NO = ballast factor 83 to 100%

HO = ballast factor >100%
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Table NB-5 — Fluorescent U-Tubes
Type Lamps Ballasts System  Comment
Number Designation Number Designation Description Watts
2 ft. Fluorescent U-Tube 1 FB31Ta/F22T8U 0.5 MAG. Mag. Energy Efficient 35 Tandem wired
e Eﬁg'}‘m oy FBA1TBF32TBU 1 MAG. Mag. Energy Efficient 36
2 FB31T8/F32T8U 1 MAG. Mag. Energy Efficient 69
3 FB31Ta/F32T8U 1.5 MAG. Mag. Energy Efficient 104 Tandem wired
3 FB31T&/F32T8U 2 MAG. Mag. Energy Efficient 105
1 FB31T&/F32T8U 1 ELECTNO  Electronic Normal 39
Output
2 FB31TE/F32T8U 1 ELECTNO  Electronic Normal 62
Quiput
3 FB31T8/F32T8U 1 ELECTNO  Electronic Normal 92
Output
4 FB31TE/F32T8U 1 ELECTNO  Electronic Normal
Quiput
1 FB31T8/F32T8U 1 ELECT DM Electronic Dimming 9~33 BF .05~88
2 FB31T8/F32T8U 1 ELECT DM Electronic Dimming 14~64 BF .05~88
3 FB31T&/F32T8U 1 ELECTDIM  Electronic Dimming 18~93 BF .05~88
4 FB31T&/F32T8U 1 ELECTDIM  Electronic Dimming 25~116 BF 05~88
2 ft. Fluorescent U-Tube 1 FB40TI12ES 0.5 MAG. Mag. Energy Efficient 36 Tandem wired
EfvghE"ergy saving” 7y FBAOT12ES 1 MAG. Mag. Energy Efficient 43
2 FB40T12ES 1 MAG. Mag. Energy Efficient 72
3 FB40T12ES 1 MAG. Mag. Energy Efficient 105
3 FBAOT12ES 1.5 MAG. Mag. Energy Efficient 108 Tandem wired
2 FBAOTI2ZES 2 MAG. Mag. Energy Efficient 113
1 FB4O0TI12ZES 0.5 ELECT Electronic 30 Tandem wired
1 FB4O0TI12ZES 1 ELECT Electronic 1
2 FB4O0TI12ES 1 ELECT Electronic 29
2 FB40T12/ES 1 ELECT Electronic S0
3 FBAOT12ES 1.5 ELECT Electronic 88 Tandem wired
3 FB40T12ES 2 ELECT Electronic 90

RO = ballast factor 70 to 85%

NO = ballast factor 85 to 100%

HO = ballast factor =100%
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Table NB-6 — Fluorescent Linear Lamps — Preheat

Type Lamps Ballasts System  Comment
Nmbr  Designation Nmbr  Designation Description VWatts

Fluorescent Preheat TS 1 FaTa 1 MAGSTD  Mag. Stand. 12 12" MOL

(8W)

Fluorescent Preheat T8 1 F15T8 1 MAG STD Mag. Stand. 19 18" MOL

(15W)

Fluorescent Preheat 1 F13T12 1 MAG STD Mag. Stand. 19 18" MOL

T12 (15W)

Fluorescent Preheat 1 F20T12 1 MAG STD Mag. Stand. 25 24" MOL

T12 (20W) 2 F20T12 1 MAGSTD  Mag. Stand. 50 24" MOL

Fluorescent Preheat T8 1 Fa0m8 1 MAGSTD  Mag. Stand. 46 30" MOL

(30W) 2 F30m8 1 MAGSTD  Mag. Stand. 79 30" MOL

RO = ballast factor 70 to 85%  NO = ballast factor 85 to 100%

Table NB-7 — Fluorescent Linear Lamps T5

HO = ballast factor =100%

Type Lamps Ballasts System  Comment
Number Designation Number Designation Description Watts
~23" Fluorescent 1 F14T5 1 ELECT Elect. Program Start 18
Program Start TS (14W) BF=1
2 F14T5 1 ELECT Elect. Program Start 34
BF=1
~34.5" Fluorescent 1 F2175 1 ELECT Elect. Program Start 27
Program Start TS5 (21W) BF=1
2 F21T5 1 ELECT Elect. Program Start 50
BF=1
~46" Fluorescent 1 F28T5 1 ELECT Elect. Program Start 30
Program Start TS (28W) BF=1
2 F28T5 1 ELECT Elect. Program Start 60
BF=1
~58.5" Fluorescent 1 F35T5 1 ELECT Elect. Program Start 40
Program Start TS (35W) BF=1
2 F35T5 1 ELECT Elect. Program Start 78
BF=1
~23" Fluorescent 1 F24T5HO 1 ELECT Elect. Program Start 27
Program Start TS High BF=1
Output (24W) 2 F24TEHO 1 ELECT Elect. Program Start 52
BF=1
~34.5" Fluorescent 1 F39Ta 1 ELECT Elect. Program Start 43
Program Start TS High BF=1
QUIpU(3IW) 2 FaoTs 1 ELECT Flect Program Start 85
BF=1
~46" Fluorescent 1 F54TS 1 ELECT Elect. Program Start 62
Program Start TS High BF=1
Output (54WW) 2 F54TS 1 ELECT Elect. Program Start 117

BF=1
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1 FB4TH 1 ELECTDIM  Elect. Dimming 12-63
2 FB4TH 1 ELECTDIM  Elect. Dimming 24-125

~57.5" Fluorescent 1 °FB0TS 1 ELECT Elect. Program Start 89

Program Start TS High BF=1

Output (80W)

RO = ballast factor 70 t0 85%  NO = ballast factor 85 to 100% HO = ballast factor >100%
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