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1 Introduction

This document provides guidance for modeling and inspecting energy-efficient property in commercial
buildings for certification of the energy and power cost savings related to § 179D of the Internal Revenue
Code (IRC) enacted in § 1331 of the 2005 Energy Policy Act (EPAct 2005) and noted in Internal Revenue
Service (IRS) Notice 2006-52. Specifically, § 179D provides federal tax deductions for energy-efficient
property related to a commercial building’s envelope; interior lighting; heating, ventilating, and air
conditioning (HVAC); and service hot water (SHW) systems.

The qualification levels and tax deductions are summarized in Table 1. A fully qualifying property saves
at least 50% in energy and power costs for improvements in the envelope, lighting, HVAC, and SHW
systems compared to a reference building that meets the minimum requirements of
ANSI/ASHRAE/IESNA Standard 90.1-2001 with addenda a, b, ¢, d, and k (Standard 90.1-2001) as
defined in IRS Notice 2006-52. A partially qualifying property saves at least 16%:% in energy and power
costs through efficiency improvements in any one of envelope, lighting, or HVAC and SHW. The energy
and power cost savings are determined for the energy use in the interior lighting, HVAC, and SHW
systems. In addition, the interim lighting rule provides for tax deductions based on reductions in the
lighting power density (LPD).

Additions to existing buildings or alterations to existing buildings can qualify for tax deductions in the
new or retrofitted areas of the building only. The savings requirements are relative to a reference building
that meets the minimum requirements of Standard 90.1-2001 and not relative to the performance of the
existing building.

The taxpayer must obtain certification of the savings from the energy-efficient property to qualify for the
federal tax deductions. The certification requirements are defined in Section 4 of IRS Notice 2006-52.
The certification process includes calculating the energy and power cost savings and inspection of the
energy-efficient property by a qualified individual as defined in Notice 2006-52. The Performance Rating
Method (PRM) from Appendix G of ANSI/ASHRAE/IESNA Standard 90.1-2004, with the additional
guidance presented in Section 3 of this document, shall be used to compute the energy and power cost
savings. Section 4 of this document provides guidance for the inspection of the energy-efficient property.

Table1 Summary of Tax Deductions
Fully Partially Qualifying Property
Qualifying Envelope HVAC and Lighting Interim Lighting
Property SHW Rule
Savings 50% energy 16%:% energy 16%:% energy 16%:% energy 25% lower LPD (50%
Requirements* and power cost | and power cost | and power cost and power cost for warehouses)

savings

savings

savings

savings

Tax Deduction Cost of Cost of Cost of qualifying | Cost of qualifying | Cost of qualifying
qualifying qualifying property up to property up to property up to
property up to | property up to | $0.60/ft? $0.60/ft? $0.60/ft° times
$1.80/ft $0.60/ft applicable

percentage™*

* Savings refer to the reduction in the energy and power costs of the combined energy for the interior lighting,
HVAC, and SHW systems as compared to a reference building that meets the minimum requirements of Standard

90.1-2001.

** The tax deduction is prorated depending on the reduction in LPD. See IRS Notice 2006-52 for the definition of
“applicable percentage.”




2 Guidelines for the Interim Lighting Rule

This section provides guidance for the tax deduction under the interim lighting rule in § 179D of the IRC.
The interim rule states that the LPD must be reduced at least 25% (50% for warehouses) from the values
in Standard 90.1-2001 Tables 9.3.1.1 or 9.3.1.2. The building area method or the space by space method
can be used to determine the LPD reduction in accordance to Standard 90.1-2001 Section 9.3. Alterations
to existing buildings must comply with the control requirements in Section 4.1.2.2.5 in Standard 90.1-
2001. The bi-level switching requirement from EPAct 2005 applies to both new and existing building
projects.

In order to qualify for the tax deduction, document the reduction in LPD for each building space, and
conduct a physical inspection of the taxpayer’s building. The documentation may be completed any
form, a spreadsheet, or other software that shows the Standard 90.1-2001 requirements and the reduced
LPDs. The mandatory control and minimum illuminance requirements must be documented with a
physical inspection of the taxpayer’s building following these steps:

1. Document that the taxpayer’s building meets or exceeds the mandatory provisions of the Standard
90.1-2001 using the Standard 90.1-2001 lighting compliance form or an equivalent form. For
alterations to existing buildings, there may be an exception for the lighting controls according to
Section 4.1.2.2.5 in Standard 90.1-2001. The Standard 90.1-2001 compliance forms can be
downloaded from ASHRAE at www.ashrae.org/technology/page/97.

2. Document the installed LPD on the Standard 90.1-2001 Lighting Compliance form or equivalent
form and ensure that this is equal to or lower than the allowable LPD per Standard 90.1-2001.

3. Document the IESNA minimum illuminance levels and measured illuminance levels in Table
LF1 from Appendix A of this document or on an equivalent form. Record the average of
measurements taken on the working surfaces or at the locations listed in the IESNA handbook.
The measured average values must equal or exceed the IESNA recommended minimum
illuminance levels. In addition, no more than 2.5% of the measurements may be below 1/3 of the
IESNA recommended minimum illuminance levels. This latter requirement follows a normal
distribution of data points, which assumes that two standard deviations from the measurements
equal 1/3 of the recommended illuminance level. Measurements only need to be completed once
for each unique space and lighting arrangement.

4. Verify that the bi-level switching requirement under the interim rule for lighting systems is met in
Table LF4 of Appendix A or on an equivalent form.

3 Energy Modeling Guidelines

For tax deductions not under the interim lighting rule, the energy and power cost savings of the taxpayer’s
building are determined from annual hourly energy simulations of a Proposed Building model and a
Reference Building model. Table 2 provides descriptions of the building models. The energy modeling
must be completed in accordance with the PRM presented in ANSI/ASHRAE/IESNA Standard 90.1-2004
Appendix G, but the models must comply with the requirements of Standard 90.1-2001. This section
provides guidance for coordinating Standard 90.1-2004 Appendix G methodology with the efficiency
requirements of Standard 90.1-2001.

For additions or alterations to existing buildings, model just the portions of the building affected by the
changes with appropriate models for connections to the unaltered portions of the building. The Reference
Building model shall meet the minimum requirements of Standard 90.1-2001.


http://www.ashrae.org/technology/page/97

Table 2 Building and Model Descriptions

Building/ Model Description

Taxpayer’s Building Physical building used for the tax deduction.

Computer simulation model that matches the Taxpayer’s Building except that the

Reference Building Model interior lighting systems, HVAC, SHW, and building envelope comply with the

minimum requirements of Standard 90.1-2001.

Computer simulation model that is identical to the Reference Building model
except for the systems that are qualifying for the tax deduction. The systems

Proposed Building Model qualifying for the tax deduction shall match the systems in the Taxpayer's

Building. This model may not represent the Taxpayer’s Building exactly for
partially qualifying properties.

3.1

Calculating the Energy and Power Cost Savings

The energy and peak demand for the interior lighting, HVAC, and SHW systems, as calculated from the
hourly annual energy simulations, is used to determine the energy and power cost savings. Receptacle,
process, and other loads are included in the energy simulations, but the energy and power costs associated
with these loads are not included in the savings calculation. Determining the power cost savings requires
knowing the power consumption for the whole building and for the interior lighting, HVAC, and SHW
systems at the time of the building peak demand for each month. Power costs are defined as the monthly
peak demand charges and associated taxes and fees.

To calculate the annual energy and power costs, you need to:

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

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

Include all utility costs in the calculations. Monthly fixed fees should be divided between the
energy and power cost totals, based on the ratio of these costs.

Do not include on-site renewable energy generation of electricity that is connected to the building
electrical system in the energy simulations or in the energy and power cost calculations.

Solar hot water systems can be included as part of the HVAC or the SHW systems. However, if
the solar hot water system was used for a different federal tax deduction, it cannot be used again
for a tax deduction under § 179D of the IRC.

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

1. Record the monthly energy and peak electricity demand values for the entire building and the
monthly energy values for the sum of the interior lighting, HVAC, and SHW systems for the
Proposed Building and the Reference Building models (E; ;, D; j and €; j). The monthly peak
demand for the interior lighting, HVAC, and SHW systems shall be from the same time as
the building peak demand.

2. Record the monthly energy and power costs for each type of delivered energy for the
Proposed Building and the Reference Building models (C; ;). Or calculate these numbers
from the energy and peak demand values from the energy simulations.

3. Calculate the monthly energy costs for the interior lighting, HVAC, and SHW systems based
on the fraction of the total building energy by energy type (electricity, gas, etc.) used by these
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systems, as shown in Equation 1 for the Proposed Building and Reference Building models
(ci,j)-
4. Calculate the combined monthly demand costs for the interior lighting, HVAC, and SHW

systems based on the fraction of the total building peak demand used by these systems, as
shown in Equation 2 for the Proposed Building and the Reference Building models (d; ;).

5. Calculate the annual energy and power costs for the Proposed Building and Reference
Building models for the interior lighting, HVAC, and SHW systems by summing the monthly
energy and power costs, as shown in Equation 3 (U, and U,). Calculate the energy and power
costs for the Reference Building model as the average of the annual energy and power costs
from the four simulations.

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

_ S
C;j = B Ci,j (D)
ij
Pi;
di,j =?’;Di,j (2)
U= ZZ(CLJ +di,j) 3)
i
S:(Ur—Up)/UerOO 4)

Ci,j energy cost for the lighting, HVAC, and SHW systems for energy type i and month j

Ci total energy cost for the building for energy type i and month j

di; peak demand cost for the lighting, HVAC, and SHW systems for energy type i and month j

D; ; total peak demand costs for the building for energy type i and month j

€ij energy use for the lighting, HVAC, and SHW systems for energy type i and month j

Ei total energy use for the building for energy type i and month j

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

Pi; total peak demand for the building for energy type i and month j
S annual percent energy and power cost savings for the interior lighting, HVAC, and SHW
systems

U, annual energy and power costs of the interior lighting, HVAC, and SHW systems for the
Proposed Building model

U, annual energy and power costs of the interior lighting, HVAC, and SHW systems for the
Reference Building model

3.2 Software Requirements

The same software and version number must be used to model the Reference Building and the Proposed
Building, and the software must be included (at the time the certification is given) on the DOE published
list of qualified software www.eere.energy.gov/buildings/info/qualified_software/. The list of qualified
compliance software for use in the interim lighting rule and for showing model code compliance is also
available on this Web site.
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3.3 Weather Data

The energy simulations of the Reference Building and the Proposed Building models must use the same
annual hourly weather file and the same design day weather conditions. The annual weather file must
represent a typical weather year for the taxpayer’s building location. The weather file should be selected
from the climate zone that most closely represents the typical weather conditions at the location of the
taxpayer’s building. This may or may not be the weather file that is located closest to the taxpayer’s
building. Many simulation programs provide specially formatted versions of the TMY?2 or other similar
weather files for use with their programs. Sources of typical weather year data files are listed in Table 3.

Table 3 Annual Weather File Sources

Weather File Source
TMY2 — Typical Meteorological Year 2 rredc.nrel.gov/solar/old_data/nsrdb/tmy2/
CTZ2 — California Climate Zone 2 www.energy.ca.gov/title24/index.html

The design day weather data used for sizing equipment shall represent the 99.6% annual cumulative
frequency dry-bulb temperature for heating conditions and the 1% annual cumulative frequency dry-bulb
and wet-bulb temperatures for cooling conditions. Table 4 lists sources of design day weather data.

Table 4 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 model represents the taxpayer’s building except that the
envelope, interior lighting, HVAC, and SHW must comply with the minimum requirements of Standard
90.1-2001; and the Proposed Building model is identical to the Reference Building model, except that the
building systems used for the tax deduction must match the taxpayer’s building. Table 5 shows the main
modeling parameters of the two buildings.


http://rredc.nrel.gov/solar/old_data/nsrdb/tmy2/
http://www.energy.ca.gov/title24/index.html

Table 5

Summary of Building Modeling Parameters for a Fully Qualifying Building

Parameter

Reference Building Model

Proposed Building Model

Building/Space
Classification

Same as taxpayer’s building and in
accordance with Standard 90.1-2001 §
9.3.1.10r9.3.1.2

Same as Reference Building model

Location

Same as taxpayer’s building

Same as Reference Building model

Utility Rate Structure

Same as taxpayer’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 Data

See Section 3.3

Same as Reference Building model

Form (area, shape, floors)

Same as taxpayer’s building

Same as Reference Building model

Average results of four simulations rotating

Orientation the building 90 degrees starting with the Same as taxpayer’s building
same orientation as the taxpayer’s building

Envelope 90.1-2001 minimum requirements Same as taxpayer’s building *

Interior Lighting 90.1-2001 minimum requirements Same as taxpayer’s building *

HVAC Systems

90.1-2001 minimum requirements

Same as taxpayer’s building *

SHW Systems

90.1-2001 minimum requirements

Same as taxpayer’s building *

Ventilation Requirements

Standard 62-1999 (ASHRAE 1999)

Same as taxpayer’s building *

Receptacle Loads

California Nonresidential ACM Approval
Manual Tables N2-2 and N2-3

Same as Reference Building model

Process Loads

California Nonresidential ACM Approval
Manual §2.4.1.5

Same as Reference Building model

Manual §2.4.1.6

Exterior Lighting Excluded from the simulations Excluded from the simulations
California Nonresidential ACM Approval _—

Schedules Manual Tables N2-2 and N2-3 Same as Reference Building model

Infiltration California Nonresidential ACM Approval Same as Reference Building model

* For a partially qualifying property, the nonqualifying systems in the Proposed Building model must match the

systems in the Reference Building model.

3.5 Internal Loads and Schedules

The internal loads and operating schedules used in the energy simulations shall be the same for the
Reference Building and the Proposed Building models. Use the internal loads and schedules from the
California Nonresidential ACM Approval Manual listed in Table 6 and included in Appendix C of this
document. The occupancy schedules include schedules for occupancy, heating, cooling, fans, lights,
equipment, infiltration, and hot water.

Use the operating schedules for the taxpayer’s building if they are known and if they are different from
the daily schedules in the California Nonresidential ACM Approval Manual. Document the schedules
used in the simulations.

Table 6 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

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 PRM in Appendix G of Standard 90.1-2004 provides a method for rating the performance of building
designs that exceed the requirements of the standard. IRS Notice 2006-52 states that this method shall be

used to estimate the energy and power cost savings of the taxpayer’s building. Appendix G was
developed to work with the 2004 version of Standard 90.1; however, EPAct 2005 specifies the use of
Standard 90.1-2001. Table 7 lists changes to sections in Appendix G in Standard 90.1-2004 to align with
Standard 90.1-2001. The Reference Building as cited in EPAct 2005 and the IRS Notice 2006-52 is the
same as the Baseline Building in Standard 90.1-2004, Appendix G.

Table 7 Changes to Standard 90.1-2004 Appendix G PRM

Appendix G Section

Wording Changes and Corresponding Sections in Standard 90.1-2001

G1.2 Performance Rating

The Reference Building model must meet the mandatory provisions of § 5.2, 6.2,
7.2,8.2,9.2, and 10.2 in Standard 90.1-2001. The Proposed Building model
matches the Reference Building model except for the systems applying for the tax
deductions, which match the taxpayer’s building.

G1.2 Performance Rating

Energy performance savings include only the energy and power costs from the
interior lighting, HVAC, and SHW systems (see Section 3.1).

G1.4 Documentation
Requirements

The documentation requirements for the tax deductions are defined in IRS Notice
2006-52 Section 4.

(2.2 Simulation Program

The simulation program must be on DOE'’s list of qualified software (see Section
3.2).

G2.3 Climate Data

See Section 3.3.

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.

Methods

G2.5 Exceptional Calculation

Not allowed per IRS Notice 2006-52 6.01(5)(b)(ii).

Table G3.1(3) Space Use
Classification

Use the building type or space type lighting classifications in accordance with §
9.3.1.1 or 9.3.1.2 in Standard 90.1-2001.

Table G3.1(4) Schedules

California Nonresidential ACM Approval Manual or the taxpayer’s building if they
are known (see Section 3.6).

Table G3.1(5) Building
Envelope

Reference Building Performance

The Reference Building shall follow Appendix G with the following changes:

(b) Opaque Assemblies: Match the thermal properties in Tables B-1 through B-26
in Standard 90.1-2001.

(c) Vertical Fenestration: Fenestration U-factors and solar heat gain coefficients
shall match the values for Usixeq and SHGC in Tables B-1 through B-26 in
Standard 90.1-2001.

(d) Skylights and Glazed Smoke Vents: Skylight U-factors and solar heat gain
coefficients shall match the values for Usxed and SHGCy in Tables B-1 through B-
26 in Standard 90.1-2001.

(f) Existing Buildings: The Reference Building shall meet the requirements of
Standard 90.1-2001.

Proposed Building Performance

For a partially qualifying lighting or HYAC and SHW property, the Proposed
Building model shall match the Reference Building model.

For a fully qualifying property or a partially qualifying envelope property, the
Proposed Building model shall match the taxpayer’s building following Appendix
G modeling exceptions.




Appendix G Section

Wording Changes and Corresponding Sections in Standard 90.1-2001

Table G3.1(6) Lighting

Reference Building Performance

Determine the allowed lighting power according to § 9.3 in Standard 90.1-2001.
Proposed Building Performance

For a partially qualifying envelope or HYAC and SHW property, the Proposed
Building model shall match the Reference Building model.

For a fully qualifying property or a partially qualifying lighting property, the
Proposed Building model shall match the taxpayer’s building with the following
changes:

(b) For lighting systems that have been designed, the lighting power shall be
determined using luminaire power values from the California Nonresidential ACM
Approval Manual Appendix NB (CEC 2004 and Appendix D of this document) or
manufacturer’s data.

(c) The interior lighting system must be specified.

(f) Credit may be taken for the use of automatic controls for daylight utilization
only if their operation is modeled in the energy simulation software.

Table G3.1(10) HVAC
Systems

Reference Building Performance

The Reference Building model shall follow Appendix G guidelines.

Proposed Building Performance

For a partially qualifying envelope or lighting property, the Proposed Building
model shall match the Reference Building model.

For a fully qualifying property or a partially qualifying HVAC and SHW property,
the Proposed Building model shall match the taxpayer’s building following
Appendix G modeling rules with the following change:

(b) Use the standard rating conditions in § 6.2.1 in Standard 90.1-2001 if
necessary.

G3.1.2.1 Equipment
Efficiencies

The Reference Building model equipment efficiencies shall match the minimum
values in § 6.2.1 in Standard 90.1-2001. For a partially qualifying lighting or
envelope property, the Proposed Building model shall match the Reference
Building model. For a fully qualifying property or a partially qualifying HVAC and
SHW property, the Proposed Building model equipment efficiencies shall match
the taxpayer’s building.

G3.1.2.6 Economizers

The Reference Building model economizers shall meet the requirements of §
6.3.1 in Standard 90.1-2001. For a partially qualifying lighting or envelope
property, the Proposed Building model shall match the Reference Building model.
For a fully qualifying property or a partially qualifying HVAC and SHW property,
the Proposed Building model shall match the taxpayer’s building.

G3.1.2.9 Supply Fan Power

The Reference Building model fan power shall be determined based on § 6.3.3.1
in Standard 90.1-2001. For a partially qualifying lighting or envelope property, the
Proposed Building model shall match the Reference Building model. For a fully
qualifying property or a partially qualifying HVAC and SHW property, the
Proposed Building model shall match the taxpayer’s building.

G3.1.2.10 Exhaust Air Energy
Recovery

The Reference Building model shall meet the requirements of § 6.3.6.1 in
Standard 90.1-2001. For a partially qualifying lighting or envelope property, the
Proposed Building model shall match the Reference Building model. For a fully
qualifying property or a partially qualifying HVAC and SHW property, the
Proposed Building model shall match the taxpayer’s building.

G3.1.3.14 and G3.1.3.15 Fan
Power and Part Load
Performance

The Reference Building model shall meet the requirements of § 6.3.3.2.1 in
Standard 90.1-2001. For a partially qualifying lighting or envelope property, the
Proposed Building model shall match the Reference Building model. For a fully
qualifying property or a partially qualifying HVAC and SHW property, the
Proposed Building model shall match the taxpayer’s building.

Table G3.1(11) Service Hot
Water Systems

The Reference Building model shall follow Appendix G using the minimum
equipment efficiency requirements of § 7.2.2 and § 6.3.6.2 in Standard 90.1-2001
for Heat Recovery for Service Water Heating. For a partially qualifying lighting or
envelope property, the Proposed Building model shall match the Reference
Building model. For a fully qualifying property or a partially qualifying HVAC and
SHW property, the Proposed Building model shall match the taxpayer’s building.




Appendix G Section Wording Changes and Corresponding Sections in Standard 90.1-2001

Table G3.1(12) Receptacle The receptacle and other loads for both building models shall be identical (see
and Other Loads Section 3.5 of this document).
Table G3.1(13) Modeling The simulation program must contain calculation methodologies for the building

Limitations to the Simulation components being modeled per IRS Notice 2006-52 6.01(5)(b)(ii).
Program

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

1. The Reference Building model meets the minimum requirements of Standard 90.1-2001.

2. The Proposed Building model matches the Reference Building model except for the systems
qualifying for the tax deduction, which must match the taxpayer’s building.

The models can be documented by reports generated by the modeling software, by manually completing
the compliance forms from the Standard 90.1-2001 User’s Manual, or on equivalent forms. The list of
approved software is available from DOE at www.eere.energy.gov/buildings/info/qualified software/.
The Standard 90.1 User’s Manual compliance forms can be downloaded from ASHRAE at
www.ashrae.org/technology/page/97. Specific guidance for each system is provided below:

Building Envelope

Document that the Reference Building model meets the Standard 90.1-2001 envelope performance
requirements. For a partially qualifying lighting or HVAC and SHW property, document that the
Proposed Building model matches the Reference Building model. For a fully qualifying property or a
partially qualifying envelope property, document that the Proposed Building model matches the
taxpayer’s building, which must also meet the mandatory requirements according to the requirements of
Section 4.1 of Standard 90.1-2001.

Interior Lighting

1. Document that the lighting power for the Reference Building model meets the allowable lighting
power per Standard 90.1-2001.

2. Document that the lighting power for the Proposed Building model matches the Reference Building
model for partially qualifying envelope or HAVC and SHW properties, or that the lighting power for
the Proposed Building model matches the taxpayer’s building for partially qualifying lighting or fully
qualifying properties.

3. Document the lighting controls specified for the Proposed Building model in Table LF2 in Appendix
A or with copies of the building plans and specifications. Include a short description of the controls
and set points for each lighting system.

HVAC and SHW Systems

1. Document that the HVAC and SHW systems for the Reference Building model meet the minimum
requirements of Standard 90.1-2001 and match the system type requirements in Standard 90.1-2004
Appendix G.

2. Document that the HVAC and SHW systems for the Proposed Building model match the Reference
Building model for partially qualifying envelope or lighting properties, or that the HVAC and SHW
systems for the Proposed Building model match the taxpayer’s building for partially qualifying


http://www.eere.energy.gov/buildings/info/qualified_software/
http://www.ashrae.org/technology/page/97

HVAC and SHW or fully qualifying properties, which must also meet the mandatory requirements
according to the requirements of Section 4.1 of Standard 90.1-2001.

3. Document systems in the Proposed Building model that are not covered in the Standard 90.1
mandatory provisions. Include fans and pumps greater than or equal to 5 hp, economizer operation,
thermal energy storage systems, energy recovery systems, natural ventilation, demand controlled
ventilation, desiccant systems, combined heat and power systems, and other energy systems
associated with the HVAC and SHW systems. Include in the documentation the equipment type,
manufacturer model (if available), size, operating conditions, efficiencies, and control sequences.
This information can be documented by including copies of the appropriate pages from the building
plans and specifications.

4 Inspection Guidelines

This section provides guidelines for inspection of the systems in the taxpayer’s building. The inspection
must be completed by a qualified individual as defined in IRS Notice 2006-52 after the building has been
placed in service. Only the systems being used for the tax deductions need to be inspected. There are two
objectives for the inspection:

o Verify that the energy efficient properties qualifying for the tax deductions in the taxpayer’s
building meet the necessary mandatory provisions of Standard 90.1-2001.

o Verify that the specifications of the energy systems installed in the taxpayer’s building used for
the tax deductions meet or exceed the performance of the energy systems used in the Proposed
Building model.

The qualified individual shall use the Standard 90.1-2001 compliance forms from the Standard 90.1-2001
User’s Manual or equivalent forms to document that the necessary mandatory provisions required by
Section 4.1 of Standard 90.1-2001 have been met in the taxpayer’s building. Make necessary adjustments
to the forms allowed by Section 4.1.2 of Standard 90.1-2001 for additions or alterations to existing
buildings. These forms can be downloaded from ASHRAE at www.ashrae.org/technology/page/97. The
results of the inspection shall be compared with the Proposed Building model documentation to ensure
that the systems used for tax deductions in the taxpayer’s building meet or exceed the Proposed Building
model performance specifications. Specific guidance for each system is provided below:

Building Envelope

For partially qualifying envelope or fully qualifying properties, complete the Standard 90.1-2001 building
envelope compliance form or equivalent form to ensure that the taxpayer’s building meets or exceeds the
Standard 90.1-2001 mandatory provisions according to the requirements in Section 4.1 in Standard 90.1-
2001, and meets or exceeds the performance of the Proposed Building model.

Interior Lighting
For partially qualifying lighting or fully qualifying properties:
1. Complete the mandatory provision checklist on the Standard 90.1-2001 lighting compliance form or

equivalent form to ensure that the taxpayer’s building meets or exceeds the Standard 90.1-2001
mandatory provisions according to the requirements in Section 4.1 in Standard 90.1-2001.

2. Complete all the connected lighting power tables on the Standard 90.1-2001 lighting compliance form
or equivalent form and ensure that the total lighting power is less than or equal to the lighting power
in the Proposed Building model.

3. Record the IESNA recommended minimum and the measured illuminance for each space in Table
LF1 or equivalent table for the Taxpayer’s Building. Record the average of measurements taken on
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the working surfaces or at the locations listed by the IESNA handbook. The average shall equal or
exceed the IESNA recommended minimum illuminance levels. In addition, no more than 2.5% of the
measurements should be below 1/3 of the IESNA recommended minimum illuminance levels. This
latter requirement follows a normal distribution assuming that two standard deviations equals 1/3 of
the IESNA recommended illuminance level. Measurements only need to be completed once for each
unique space and lighting arrangement.

4. Verify that the lighting controls match the performance of the controls specified in the Proposed
Building energy model in Table LF2 or equivalent documentation. If the controls in the taxpayer’s
building are different than in the Proposed Building model, the Proposed Building model should be
changed to match the taxpayer’s building and resimulated to ensure the correct energy and power cost
savings are achieved.

HVAC and SHW Systems
For partially qualifying HVAC and SHW or fully qualifying properties:

1. Fill out the Standard 90.1-2001 compliance form for HVAC and SHW systems or equivalent form to
ensure that the taxpayer’s building design meets or exceeds the Standard 90.1-2001 mandatory
provisions and the Proposed Building model according to the requirements in Section 4.1 in Standard
90.1-2001.

2. Verify against the documentation completed during the energy modeling of other systems not covered
in the Standard 90.1 mandatory provisions. This inspection includes fans and pumps greater than or
equal to 5 hp, economizer operation, thermal energy storage systems, energy recovery systems,
natural ventilation, demand controlled ventilation, desiccant systems, combined heat and power
systems, and other energy systems. Include in the inspection the equipment type, manufacturer model
(if available), size, operating conditions, efficiencies, and control sequences.

3. Verify that the HVAC and SHW controls match the performance of the controls specified in the
Proposed Building energy model. If the systems in the taxpayer’s building are less efficient than in
the Proposed Building model, the Proposed Building model should be changed to match the
taxpayer’s building and resimulated to ensure the correct energy and power cost savings are achieved.
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Appendix A - Lighting System Compliance Form

Project Name: Date:

Project Address:

Building Owner (name and address of all taxpayers claiming a tax Telephone:
deduction):

Energy Modeler (name and address): Telephone:
Energy Inspector (name and address): Telephone:

Table LF1 llluminance Levels

IESNA 2000 Taxpayer's
_— .. Building
Building / Space Minimum
Measured
(lux)
(lux)

Lighting Compliance Form 13



Table LF2 Lighting Controls Description in the Proposed Building Energy Model

Proposed Building Model

Building / Space Control System and Set Points

Table LF3 Lighting Controls Description in the Taxpayer’s Building

Taxpayer’s Building

Building / Space Control System and Set Points

Table LF4 Additional Lighting Systems Mandatory Provisions Checklist for the Interim Lighting
Rule

Taxpayer’s

Provision Building

Include provision for bi-level switching in all occupancies

Exception: hotel and motel guest rooms, store rooms, restrooms, and public
lobbies

Lighting Compliance Form 14



Appendix B — 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 "OFF" for each zone, according to
the following:

e "OFF" if fans are ON and zone supply air quantity (including transfer air) is
greater than zone exhaust air quantity.

e "ON" if fans are OFF.

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

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

15



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

Table N2-2 Occupancy Assumptions When Lighting Plans Are Submitted for the Entire
Building or When Lighting Compliance Is not Performed
# People | Sensible Latent Receptacle | Hot Water | Lighting | Ventilation
Occupancy Type per 1000 | Heatper | Heatper | Load Wift? | Btu/h per | WIft?(4) | CFMI/ft*(5)
ft* (1) Person (2) | Person (2) (3) Person
Auditoriums (8) 143 245 105 1.0 60 1.5 1.07
Convention Centers (8) 136 245 112 0.96 57 1.3 1.02
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) 