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2 ANSI/ASHRAE/IES Addendum a to ANSI/ASHRAE/IES Standard 90.1-2013

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Addendum a revises the definition of conditioned space in
Section 3.2. The revised definition reflects the reduction in
loads due to greater energy efficiency in Section 5.

The revision to Section 5.1.2.1 makes the text consistent
with the definitions in Section 3.2.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

space: an enclosed space within a building. The classifica-
tions of spaces are as follows for the purpose of determining
building envelope requirements:

conditioned space: a cooled space, heated space, or indi-
rectly conditioned space defined as follows:

a. cooled space: an enclosed space within a building that
is cooled by a cooling system whose sensible output
capacity is greater than or equal to exceeds 5 3.4 Btu/
h·ft2 (15 10 W/m2) of floor area.

 b. heated space: an enclosed space within a building that
is heated by a heating system whose output capacity
relative to the floor area is greater than or equal to the
criteria in Table 3.2. 

 c. indirectly conditioned space: an enclosed space
within a building that is not a heated space or a cooled
space, which is heated or cooled indirectly by being
connected to adjacent space(s) provided:
1. the product of the U-factor(s) and surface area(s)

of the space adjacent to connected space(s)
exceeds the combined sum of the product of the
U-factor(s) and surface area(s) of the space
adjoining the outdoors, unconditioned spaces,
and to or from semiheated spaces (e.g., corri-
dors) or

2. that air from heated or cooled spaces is intention-
ally transferred (naturally or mechanically) into
the space at a rate exceeding 3 ach (e.g., atria).

semiheated space: an enclosed space within a building
that is heated by a heating system whose output capacity
is greater than or equal to 3.4 Btu/h·ft2 (10 W/m2) of
floor area but is not a conditioned space.
unconditioned space: an enclosed space within a build-
ing that is not a conditioned space or a semiheated space.
Crawlspaces, attics, and parking garages with natural or
mechanical ventilation are not considered enclosed
spaces.

5.1.2.1 Separate exterior building envelope requirements
are specified for each of three categories of conditioned
space: (a) nonresidential conditioned space, (b) residential
conditioned space, and (c) semiheated space.

Addendum a to Standard 90.1-2013

Revise the definitions in Section 3.2 as follows; delete Table
3.2 and replace with the following (I-P and SI units).

TABLE 3.2 Heated Space Criteria (I-P Units)

Climate Zone Heating Output (Btu/h·ft2)

1 >5

2 >5

3A, 3B >9

3C >7

4A, 4B >10

4C > 8

5 >12

6 >14

7 >16

8 >19

TABLE 3.2 Heated Space Criteria (SI Units)

Climate Zone Heating Output (W/m2)

1 >15

2 >15

3A, 3B >27

3C >21

4A, 4B >30

4C >24

5 >36

6 >42

7 >48

8 >57

Revise Section 5.1.2.1 as follows.

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



ANSI/ASHRAE/IES Addendum c to ANSI/ASHRAE/IES Standard 90.1-2013 3

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Section 8.4.1 previously separated feeder conductors
from branch circuits when limiting voltage drop.  By specify-
ing the same combined voltage drop over the combination of
components, this addendum reduces first costs in certain proj-
ects while remaining neutral on energy costs.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

8.4 Mandatory Provisions
8.4.1 Voltage Drop
Exception: Feeder conductors and branch circuits that are

dedicated to emergency services
8.4.1.1 Feeders. Feeder conductors shall be sized for a

maximum voltage drop of 2% at design load.
8.4.1.2 Branch Circuits. Branch circuit conductors shall

be sized for a maximum voltage drop of 3% at design load.
8.4.1 Voltage Drop. The conductors for feeders and branch

circuits combined shall be sized for a maximum of 5% volt-
age drop total.

Addendum c to Standard 90.1-2013

Modify the standard as follows (I-P and SI units).

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.
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lation devices serving each guest room shall automatically
shut off the supply of outdoor air to the guest room and shut
off exhaust air from the guest room. 

Exceptions: Guest room ventilation systems shall be
permitted to have an automatic daily preoccupancy
purge cycle that provides daily outdoor air ventila-

tion during unrented periods at the design ventila-
tion rate for 60 minutes, or at a rate and duration
equivalent to one air change. 

6.4.3.3.5.3 Automatic Control. Captive key card sys-
tems shall be permitted to be used to comply with Section
6.4.3.3.5.
ANSI/ASHRAE/IES Addendum d to ANSI/ASHRAE/IES Standard 90.1-2013 5



6 ANSI/ASHRAE/IES Addendum e to ANSI/ASHRAE/IES Standard 90.1-2013

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Current requirements for existing building alterations
don’t require compliance with most mandatory control
requirements even if it is a major alteration (e.g., gutting the
space or building). Major renovations of lighting should
require the same compliance as new construction. Further-
more, Standard 90.1 lags behind the major codes in this
arena. Title 24 2013 requires compliance with all the control
requirements (in most cases) when more than 10% of the
lighting is changed or more than 40 luminaires are modified-
in-place. IECC 2012 requires compliance with all the control
requirements when more than 50% of the lighting load is
altered. 

This addendum relaxes the existing threshold somewhat
(20% instead of 10%) but captures high energy efficiency by
requiring more of the control requirements. The cost of light-
ing controls has decreased and can probably be expected to
decrease further, so the addition of these lighting controls in
an alteration no longer represents a large barrier

In this addendum, changes to the current standard are
indicated in the text by underlining (for additions) and strike-
through (for deletions) unless the instructions specifically
mention some other means of indicating the changes.   

9.1.2 Lighting Alterations. For the alteration of any light-
ing system in an interior space, that space shall comply with
the lighting power density (LPD) requirements of Section
9.5.1 or 9.6.1 and the control requirements of Sections 9.4.1.1
(a), (b), (c), (d), (g), (h), and (i), as applicable to that space.
and the automatic shutoff requirements of Section 9.4.1.1.

For the alteration of any lighting system in an exterior
building application, that lighting system shall comply with
the lighting power density (LPD) requirements of Section 9
applicable to the area illuminated by that lighting system and
the applicable control requirements of Sections 9.4.21.7(a)
and 9.4.1.47(b). Such alterations shall include all luminaires
that are added, replaced or removed. This requirement shall
also be met for alterations that involve only the replacement
of lamps plus ballasts. Alterations do not include routine
maintenance or repair situations.    

Exception(s): 
1. Alterations that involve 20% or less than 10% of the

connected lighting load in a space or area need not
comply with these requirements, provided that such
alterations do not increase the installed LPD.

2. Lighting alterations that only involve replacement of
lamps plus ballasts or only involve one-for-one lumi-
naire replacement need only comply with LPD
requirement and Section 9.4.1.1(h) or 9.4.1.1(i). 

3. Routine maintenance or repair situations.

Addendum e to Standard 90.1-2013

Modify the standard as follows (IP and SI units)

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



ANSI/ASHRAE/IES Addendum g to ANSI/ASHRAE/IES Standard 90.1-2013 7

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

The wording in Standard 90.1-2013 regarding the fan
power pressure drop limitation adjustment can be interpreted

in two ways. This change is intended to clarify which equa-
tion is the one that the committee intended and that was orig-
inally used in the economic analysis.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.  

Addendum g to Standard 90.1-2013

Revise Table 6.5.3.1-2 as follows (I-P units)

TABLE 6.5.3.1-2 Fan Power Limitation Pressure Drop Adjustment

Device Adjustment

Credits

[ . . . ]

Energy Recovery Device, other than coil runaround loop (2.2 × Energy Recovery Effectiveness) – 0.5 in for each airstream
For each airstream [(2.2 × Energy Recovery Effectiveness) – 0.5] in. wc

[ . . . ]

Revise Table 6.5.3.1-2 as follows (SI units)

TABLE 6.5.3.1-2 Fan Power Limitation Pressure Drop Adjustment

Device Adjustment

Credits

[ . . . ]

Energy Recovery Device, other than coil runaround loop (550 × Energy Recovery Effectiveness) – 0.5 in. for each airstream
For each airstream [(550 × Energy Recovery Effectiveness – 125)] Pa

[ . . . ]

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



8 ANSI/ASHRAE/IES Addendum h to ANSI/ASHRAE/IES Standard 90.1-2013

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

The current language in Appendix C regarding HVAC fan
power is contradictory. The existing language instructs the
user to include fan energy in the HVAC packaged efficiency
(which is cooling only) and not model the fan power explic-
itly. However, the current language also instructs the user to
model the fan as cycling in heating. By including the fan
energy in the packaged cooling efficiency, the fan energy can-
not be modeled in heating. This proposed addendum modifies
the language to provide an efficiency rating for the compres-
sor and condensing unit of the packaged equipment that does
not include the fan energy but reflects the standard’s mini-
mum performance requirement. Additionally, it provides a
method of calculating the appropriate fan power to include in
the model for heating and cooling fan energy.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

C3.5.8 HVAC Systems. One HVAC system shall be pro-
vided for each thermal zone and shall have the following
characteristics:

a. Constant-volume fan control
b. Electrically-provided cooling with constant COP, exclud-

ing the indoor fan power equal to 4.4. the minimum IEER
allowed for air-cooled air conditioners of “All Other”
heating section type with ≥ 65,000 Btu/h and <135,000
Btu/h capacity, in accordance with Table 6.8.1-1, divided
by 3.412.

[ . . . ]

f. System design supply air rates shall be based on a supply-
air-to-room-air temperature difference of 20°F(11.0°C) in
cooling.

[ . . . ]

h. Fans shall cycle on whenever the space calls for heating or
cooling. The fan energy power shall be 0.3 W/cfm (0.64
W·s/L) included in the energy efficiency rating of the
equipment, and the fan energy shall not be modeled
explicitly.

Addendum h to Standard 90.1-2013

Revise the Standard as follows (I-P and SI units).

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



ANSI/ASHRAE/IES Addendum j to ANSI/ASHRAE/IES Standard 90.1-2013 9

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Additional analysis of the interaction between ventilation
optimization and exhaust recovery ventilation (ERV) has
determined that, in all climates, having VAV system ventilation
optimization in addition to ERV is cost effective. Previously,
ventilation optimization was generally excepted wherever ERV
was installed. The change proposed here removes the excep-
tion to the VAV system ventilation optimization when ERV is
installed.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

6.5.3.3 Multiple-Zone VAV System Ventilation Opti-
mization Control. Multiple-zone VAV systems with DDC of
individual zone boxes reporting to a central control panel
shall include means to automatically reduce outdoor air
intake flow below design rates in response to changes in sys-
tem ventilation efficiency as defined by Appendix A of
ASHRAE Standard 62.1.

Exceptions: 
1. VAV systems with zonal transfer fans that recircu-

late air from other zones without directly mixing it
with outdoor air, dual-duct dual-fan VAV systems,
and VAV systems with fan-powered terminal units

2. Systems required to have the exhaust air energy
recovery complying with Section 6.5.6.1

3. Systems where total design exhaust airflow is
more than 70%

Addendum j to Standard 90.1-2013

Modify the standard as follows (I-P and SI units).

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



10 ANSI/ASHRAE/IES Addendum k to ANSI/ASHRAE/IES Standard 90.1-2013

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Table G3.1, No. 5, “Building Envelope,” is revised to
remove ambiguity in the definition of opaque assemblies for
the baseline building. It has long been the assumption of
energy modelers to refer to Appendix A for definition and

guidance on how to construct these lightweight assemblies
for the baseline building but never directly or formally refer-
enced to the appropriate Appendix A sections. Below-grade
walls were also added as a defined opaque assembly for the
baseline building.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.  

Addendum k to Standard 90.1-2013

Modify Table G3.1 as follows (I-P and SI units).

TABLE G3.1 Modeling Requirements for Calculating Proposed and Baseline Building Performance

No. Proposed Building Performance Baseline Building Performance

5. Building Envelope

a. All components of the building envelope in the proposed
design shall be modeled as shown on architectural drawings
or as built for existing building envelopes.

Exceptions: The following building elements are permitted to
differ from architectural drawings.
1. All uninsulated assemblies (e.g., projecting balconies,

perimeter edges of intermediate floor stabs, concrete floor
beams over parking garages, roof parapet) shall be sep-
arately modeled using either of the following techniques:
a. Separate model of each of these assemblies within the

energy simulation model.
b. Separate calculation of the U-factor for each of these

assemblies. The U-factors of these assemblies are then
averaged with larger adjacent surfaces using an area-
weighted average method. This average U-factor is
modeled within the energy simulation model.
Any other envelope assembly that covers less than 5% 

of the total area of that assembly type (e.g., exterior 
walls) need not be separately described, provided that it 
is similar to an assembly being modeled. If not 
separately described, the area of an envelope assembly 
shall be added to the area of an assembly of that same 
type with the same orientation and thermal properties.

2. Exterior surfaces whose azimuth orientation and tilt dif-
fer by less than 45 degrees and are otherwise the same
may be described as either a single surface or by using
multipliers.

3. The exterior roof surface shall be modeled using the
aged solar reflectance and thermal emittance determined
in accordance with Section 5.5.3.1.1(a). Where aged test
data are unavailable, the roof surface may be modeled
with a reflectance of 0.30 and a thermal emittance of 0.90.

Equivalent dimensions shall be assumed for each exterior 
envelope component type as in the proposed design; i.e., the total 
gross area of exterior walls shall be the same in the proposed and 
baseline building designs. The same shall be true for the areas of 
roofs, floors, and doors, and the exposed perimeters of concrete 
slabs on grade shall also be the same in the proposed and 
baseline building designs. The following additional requirements 
shall apply to the modeling of the baseline building design:

a. Orientation. The baseline building performance shall be
generated by simulating the building with its actual orienta-
tion and again after rotating the entire building 90, 180, and
270 degrees, then averaging the results. The building shall be
modeled so that it does not shade itself.

Exceptions: 
1. If it can be demonstrated to the satisfaction of the pro-

gram evaluator that the building orientation is dictated
by site considerations.

2. Buildings where the vertical fenestration area on each
orientation varies by less than 5%.

b. Opaque Assemblies. Opaque assemblies used for new
buildings, existing buildings, or additions shall conform with
the following common, lightweight assembly types assem-
blies detailed in Appendix A and shall match the appropri-
ate assembly maximum U-factors in Tables 5.5-1 through
5.5-8:

• Roofs—Insulation entirely above deck (A2.2).
• Above-grade walls—Steel framed (A3.3).
• Below-grade walls – Concrete block (A4.1).
• Floors—Steel joist (A5.3).
• Slab-on-grade floors shall match the F-factor for unheated

slabs from the same tables. (A6).
• Opaque door types shall be of the same type of construc-

tion as match the proposed design and conform to the U-
factor requirements from the same tables. (A7).

 (Continued on next page)

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
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ANSI/ASHRAE/IES Addendum m to ANSI/ASHRAE/IES Standard 90.1-2013 11

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

This addendum updates the text in Section 10.4.1 on elec-
tric motors to provide information about the required effi-
ciency of small electric motors shown in Tables 10.8-4 and
10.8-5. It also makes a correction to the standard, based on
the fact that small electric motors were not included in the
scope of the 2007 law but now have performance require-
ments.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

10. OTHER EQUIPMENT

10.4.1 Electric Motors.

[ . . . ]

Small electric motors with a power rating of 0.25 hp or
more, and less than or equal to 3 hp, shall have a minimum
average full-load efficiency that is not less than as shown in

Table 10.8-4 for polyphase small electric motors and Table
10.8-5 for capacitor-start capacitor-run small electric motors
and capacitor-start induction-run small electric motors.

Fire-pump electric motors shall have a minimum nominal
full-load efficiency that is not less than that shown in Table
10.8-6. 

Motors that are not included in the scope of the Energy
Independence and Security Act of 2007, Section 313, have no
performance requirements in this section.

[ . . . ]

10. OTHER EQUIPMENT

10.4.1 Electric Motors.

[ . . . ]

Small electric motors with a power rating of 0.19 kW or
more, and less than or equal to 2.2 kW, shall have a minimum
average full-load efficiency that is not less than as shown in
Table 10.8-4 for polyphase small electric motors and Table
10.8-5 for capacitor-start capacitor-run small electric motors
and capacitor-start induction-run small electric motors.

Fire-pump electric motors shall have a minimum nominal
full-load efficiency that is not less than that shown in Table
10.8-6. 

 Motors that are not included in the scope of the Energy
Independence and Security Act of 2007, Section 313, have no
performance requirements in this section.

[ . . . ]

Addendum m to Standard 90.1-2013

Modify the standard as follows (I-P units).

Modify the standard as follows (SI units).

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

In 2013, ASHRAE approved amendments to Standard
90.1 that established for the first time new part-load inte-
grated energy efficiency ratios (IEER) for variable-refriger-
ant-flow (VRF) air-cooled air conditioners and heat pumps
greater than 65,000 Btu/h (19 kW). The amendments had two

tiers of minimum IEERs. The first tier became effective on
January 1, 2013, and the second tier on July 1, 2012. 

This proposal updates the IEER (ICOP) values for air-
cooled VRF air conditioners and heat pumps above 65,000
Btu/h (19 kW). Depending on the cooling capacity and prod-
uct classes, the new IEERs (ICOPs) are between 15% and
20% better than the values they are replacing. The new IEERs
(ICOPs) will become effective on January 1, 2017.

In this addendum, changes to the current standard are
indicated in the text by underlining (for additions) and strike-
through (for deletions) unless the instructions specifically
mention some other means of indicating the changes.     

Addendum n to Standard 90.1-2013

Revise Tables 6.8.1-9 and 6.8.1-10 as follows (I-P and SI
units).

TABLE 6.8.1-9 Electrically Operated Variable-Refrigerant-Flow Air Conditioners—
Minimum Efficiency Requirements

Equipment Type Size Category Heating 
Section Type

Subcategory or 
Rating Condition Minimum Efficiency  Test 

Procedure

VRF air conditioners, air 
cooled

<65,000 Btu/h All VRF multisplit 
system 13.0 SEER

AHRI 1230

65,000 Btu/h and 
<135,000 Btu/h

Electric resistance
(or none)

VRF multisplit 
system

11.2 EER
13.1 IEER (before 1/1/2017)
15.5 IEER (as of 1/1/2017)

135,000 Btu/h and 
<240,000 Btu/h

Electric resistance
(or none)

VRF multisplit 
system

11.0 EER
12.9 IEER (before 1/1/2017)
14.9 IEER (as of 1/1/2017)

240,000 Btu/h Electric resistance
 (or none)

VRF multisplit 
system

10.0 EER 
11.6 IEER (before 1/1/2017)
13.9 IEER (as of 1/1/2017)
12 ANSI/ASHRAE/IES Addendum n to ANSI/ASHRAE/IES Standard 90.1-2013



© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.
TABLE 6.8.1-10 Electrically Operated Variable-Refrigerant-Flow Air-to-Air and Applied Heat Pumps—
Minimum Efficiency Requirements

Equipment Type Size Category Heating Section Type Subcategory or 
Rating Condition

Minimum 
Efficiency  Test Procedure

VRF air cooled
(cooling mode)

<65,000 Btu/h All VRF multisplit system 13.0 SEER 

AHRI 1230

65,000 Btu/h and 
<135,000 Btu/h

Electric resistance 
(or none) VRF multisplit system

11.0 EER
12.9 IEER 

(before 1/1/2017)
14.6 IEER

 (as of 1/1/2017)

65,000 Btu/h and 
<135,000 Btu/h

Electric resistance 
(or none)

VRF multisplit system 
with heat recovery

10.8 EER
12.7 IEER

(before 1/1/2017)
14.4 IEER

 (as of 1/1/2017)

135,000 Btu/h and 
<240,000 Btu/h

Electric resistance 
(or none) VRF multisplit system

10.6 EER
12.3 IEER

(before 1/1/2017)
13.9 IEER

(as of 1/1/2017)

135,000 Btu/h and 
<240,000 Btu/h

Electric resistance 
(or none)

VRF multisplit system 
with heat recovery

10.4 EER 
12.1 IEER

(before 1/1/2017)
13.7 IEER

(as of 1/1/2017)

240,000 Btu/h Electric resistance
(or none) VRF multisplit system

9.5 EER 
11.0 IEER

(before 1/1/2017)
12.7 IEER

(as of 1/1/2017)

240,000 Btu/h Electric resistance 
(or none)

VRF multisplit system 
with heat recovery 

9.3 EER
10.8 IEER

(before 1/1/2017)
12.5 IEER

(as of 1/1/2017)

VRF water source 
(cooling mode)

<65,000 Btu/h All VRF multisplit systems
86°F entering water 12.0 EER

AHRI 1230

<65,000 Btu/h All
VRF multisplit systems 

with heat recovery
86°F entering water

11.8 EER

65,000 Btu/h and 
<135,000 Btu/h All VRF multisplit system 

86°F entering water 12.0 EER

65,000 Btu/h and 
<135,000 Btu/h All

VRF multisplit system 
with heat recovery

86°F entering water
11.8 EER

135,000 Btu/h All VRF multisplit system 
86°F entering water 10.0 EER

135,000 Btu/h All
VRF multisplit system 

with heat recovery 
86°F entering water

9.8 EER

VRF groundwater 
source 

(cooling mode)

<135,000 Btu/h All VRF multisplit system 
59°F entering water 16.2 EER

AHRI 1230

<135,000 Btu/h All
VRF multisplit system 

with heat recovery
59°F entering water

16.0 EER

135,000 Btu/h All VRF multisplit system 
59°F entering water 13.8 EER

135,000 Btu/h All
VRF multisplit system 

with heat recovery
59°F entering water

13.6 EER
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

This addendum clarifies wording regarding duct seal class
to avoid any possible misinterpretation that compliance with
the deleted text could substitute for the seal class requirement.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

6.4.4.2.1 Duct Sealing. Ductwork and all plenums with
pressure class ratings shall be constructed to Seal Class A, as
required to meet the requirements of Section 6.4.4.2.2, and
with standard industry practice (see Informative Appendix E).
Openings for rotating shafts shall be sealed with bushings or
other devices that seal off air leakage. Pressure-sensitive tape
shall not be used as the primary sealant unless it has been cer-
tified to comply with UL-181A or UL-181B by an indepen-
dent testing laboratory and the tape is used in accordance with
that certification. All connections shall be sealed, including
but not limited to spin-ins, taps, other branch connections,
access doors, access panels, and duct connections to equip-
ment. Sealing that would void product listings is not required.
Spiral lock seams need not be sealed. All duct pressure class
ratings shall be designated in the design documents.

Addendum o to Standard 90.1-2013

Modify Section 6.4.4.2.1 as follows (I-P and SI units).

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.











22 ANSI/ASHRAE/IES Addendum q to ANSI/ASHRAE/IES Standard 90.1-2013

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

This addendum limits the systems that can take advan-
tage of the fan power pressure allowance for fully ducted

return and/or exhaust air systems. For example, previously, a
rooftop unit with a ducted return in a small commercial office
building or with a concentric diffuser would have qualified
for the fully ducted fan power credit.

In this addendum, changes to the current standard are
indicated in the text by underlining (for additions) and strike-
through (for deletions) unless the instructions specifically
mention some other means of indicating the changes.   

Addendum q to Standard 90.1-2013

Modify Table 6.5.3.1-2 as follows (IP and SI units)

TABLE 6.5.3.1-2 Fan Power Limitation Pressure Drop Adjustment (I-P and SI)

Device Adjustment

Credits

Fully ducted return and/or exhaust air systemsReturn or exhaust 
systems required by code or accreditation standards to be fully 
ducted, or systems required to maintain air pressure differentials 
between adjacent rooms.

0.5 in. wc (125 Pa)
(2.15 in. wc [535 Pa] for laboratory and vivarium systems)

[ . . . ]
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Section G3.1.1, “Baseline HVAC System Type and
Description,” is revised to confirm the hierarchy for selecting
baseline HVAC systems, clarify what floors to count, and spec-
ify what building type to use when no one use is predominant.
Table G3.1.1-3, “Baseline HVAC System Types,” is revised so
that heading names are consistent with Section G3.1.1.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

G3.1.1 Baseline HVAC System Type and Description.
HVAC systems in the baseline building design shall comply
with the following: 

a. HVAC systems in the baseline building design shall be deter-
mined in the following order of priority based on: 
1. usage the building type with the largest conditioned

floor area, 
2. number of floors (including floors above and below

grade, but not including floors solely devoted to parking),
3. gross conditioned floor area, and 
4. climate zone as specified in Table G3.1.1-3 and shall

conform with the system descriptions in Table G3.1.1-4.
For systems 1, 2, 3, 4, 9, 10, 11, and 12, each thermal
block shall be modeled with its own HVAC system. For
systems 5, 6, 7, and 8 each floor shall be modeled with a
separate HVAC system. Floors with identical thermal
blocks can be grouped for modeling purposes.

Exceptions: 

Addendum r to Standard 90.1-2013

Modify the standard as follows (I-P and SI units). The
existing exceptions to Section G3.1.1 are renumbered as list
items G3.1.1 (b) through G3.1.1(i).

Modify Table G3.1.1-3 as follows (I-P and SI units).

TABLE G3.1.1-3 Baseline HVAC System Types

Building Type, Number of Floors, and
Gross Conditioned Floor Area Climate Zones 3b, 3c, and 4–8 Climate Zones 1–3a

[ . . . ] [ . . . ] [ . . . ]

[ . . . ]
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

Exception 2 to 6.5.2.1 addresses single-duct VAV reheat
systems with DDC. It unintentionally places undue require-
ments on other VAV systems with DDC that have an alternate
means of heating, such as fan-powered boxes, dual duct, and
baseboard, and even non-VAV systems, such as DOAS with
radiant or chilled beams. This is resolved by making Excep-
tion 1 also apply to systems with DDC but with lower reheat
minimums as compared to systems without DDC (e.g., pneu-
matic control). This would allow, for example, a fan-powered
box with a 20% minimum on the primary air.

Note: In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes. 

Exceptions: 
1. Zones without DDC for which the volume of air

that is reheated, recooled, or mixed is less than the
larger of the following:
a. 20% of the zone design peak supply for systems

with DDC and 30% of the zone design peak
supply rate for other systems

Addendum s to Standard 90.1-2013

Modify Exception 1 to Section 6.5.2.1, “Zone Controls.” (I-
P and SI units).

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

This addendum clarifies and modifies the modeling of a
baseline HVAC system with air-source heat pumps and elec-
tric auxiliary heat. Thermostat “stages,” as described in the
current text, may not be applicable to variable-speed equip-
ment, resulting in confusion about how to model the system.
Rather than using auxiliary heat on the last thermostat stage
and when the outdoor temperature is less than 40°F (4°C),
auxiliary heat is used in all hours with outdoor temperatures
below 40°F (4°C). In addition, the revision clarifies that the
heat pump shall be modeled to continue operation while aux-
iliary heat is used.

It should be noted that electric air-source heat pumps are
only used as the baseline system for Climate Zones 1 through

3. While it is probably unrealistic to model air-source heat
pumps as continuing to operate in extremely low temperature
conditions, relatively few locations in Climate Zones 1
through 3 experience heating design temperatures lower than
15°F (–9°C).

In this addendum, changes to the current standard are
indicated in the text by underlining (for additions) and strike-
through (for deletions) unless the instructions specifically
mention some other means of indicating the changes. 

G3.1.3.1 Heat Pumps (Systems 2 and 4). Electric air-
source heat pumps shall be modeled with electric auxiliary
heat and an outdoor air thermostat. The systems shall be
controlled with multistage space thermostats and an outdoor
air thermostat wired to energize auxiliary heat only on the
last thermostat stage and when the outdoor air temperature is
less than 40°F (4°C). The air-source heat pump shall be mod-
eled to continue to operate while auxiliary heat is energized.

Addendum z to Standard 90.1-2013

Revise the standard as follows (IP and SI units).
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

This addendum clarifies the exception in the “Design
Model” section of Table G3.1 for when a conditioned space

in the proposed design does not have to be both heated and
cooled. The existing exception language referenced spaces
served by baseline systems 9 and 10 but that would not apply
to the proposed building model. Instead, a complete definition
of the applicable spaces served by heating-only systems that
comply with the exception is now included.

In this addendum, changes to the current standard are
indicated in the text by underlining (for additions) and strike-
through (for deletions) unless the instructions specifically
mention some other means of indicating the changes.   

Addendum aa to Standard 90.1-2013

Revise the standard as follows (I-P and SI units).

TABLE G3.1 Modeling Requirements for Calculating Proposed and
Baseline Building Performance (I-P and SI)

No. Proposed Building Performance Baseline Building Performance

1. Design Model

a. The simulation model of the proposed design shall be consistent
with the design documents, including proper accounting of fenes-
tration and opaque envelope types and areas; interior lighting
power and controls; HVAC system types, sizes, and controls; and
service water heating systems and controls. All end-use load com-
ponents within and associated with the building shall be modeled,
including, but not limited to, exhaust fans, parking garage ventila-
tion fans, snow-melt and freeze-protection equipment, facade
lighting, swimming pool heaters and pumps, elevators and escala-
tors, refrigeration, and cooking. Where the simulation program
does not specifically model the functionality of the installed sys-
tem, spreadsheets or other documentation of the assumptions shall
be used to generate the power demand and operating schedule of
the systems.

b. All conditioned spaces in the proposed design shall be simulated
as being both heated and cooled even if no heating or cooling sys-
tem is to be installed.

Exceptions: Spaces using Baseline System types 9 and 10 not be sim-
ulated with mechanical cooling. designed with heating only sys-
tems serving storage rooms, stairwells, vestibules, electrical/
mechanical rooms, and restrooms not exhausting or transferring air
from mechanically cooled thermal zones in the proposed design
shall not be modeled with mechanical cooling.

c. When the performance rating method is applied to buildings in
which energy-related features have not yet been designed (e.g., a
lighting system), those yet-to-be-designed features shall be
described in the proposed design exactly as they are defined in the
baseline building design. Where the space classification for a
space is not known, the space shall be categorized as an office
space.

The baseline building design shall be modeled with the same number
of floors and identical conditioned floor area as the proposed design.
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