
ANSI/ASHRAE/IES Addendum bs to
ANSI/ASHRAE/IES Standard 90.1-2013

Energy Standard for
Buildings Except

Low-Rise Residential
Buildings

Approved by the ASHRAE Standards Committee on August 24, 2016; by the ASHRAE Tech Council on August 29, 2016; by the
IES Board of Directors on September 26, 2016; and by the American National Standards Institute on August 30, 2016.

This addendum was approved by a Standing Standard Project Committee (SSPC) for which the Standards Committee has estab-
lished a documented program for regular publication of addenda or revisions, including procedures for timely, documented, con-
sensus action on requests for change to any part of the standard. The change submittal form, instructions, and deadlines may be
obtained in electronic form from the ASHRAE website (www.ashrae.org) or in paper form from the Senior Manager of Standards.

The latest edition of an ASHRAE Standard may be purchased on the ASHRAE website (www.ashrae.org) or from ASHRAE Cus-
tomer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 678-539-2129. Telephone: 404-
636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For reprint permission, go to
www.ashrae.org/permissions.

© 2016 ASHRAE                  ISSN 1041-2336



ASHRAE Standing Standard Project Committee 90.1
Cognizant TC: 7.6, Systems Energy Utilization

SPLS Liaison:  Roger Hedrick
ASHRAE Staff Liaison: Steven C. Ferguson

IES Liaison: Rita M. Harrold

Drake Erbe*,  Chair Harry Misuriello* John Dunlap

Thomas Culp*, Vice-Chair Frank Morrison* Chuck Foster

Richard, Lord*, Vice-Chair Frank Myers* Sam Francis

Peter Baselici * Ron Nickson* John Green

Sean Beilman* Tim Peglow* Chad Groshart

Jeff Boldt* Eric Richman* David Handwork

Ernie Conrad* Steve Rosenstock* Stan Harbuck

Charles Cottrell* Bob Ross* Mike Houston

Jay Crandall* Marty Salzburg* Richard Hermans

Craig Drumheller* Leonard Sciarra* Michael Ivanovich

Jim Garrigus* Frank Stanonik* Hy Kaplan

Jason Glazer* Wayne Stoppelmoor* Neil Leslie

Krishnan Gowri* Christian Taber* Merle McBride

Pekka Hakkarainen* William Talbert* Benjamin Meyer

Susanna Hanson* Steven Taylor* Keith Nelson

Richard Heinisch* Martha VanGeem* Steve Orlowski

Ned Heminger* McHenry Wallace* Amy Schmidt

Dave Herron* Jerry White* David Shepherd

Scott Hintz* Jeremy Williams* Don Surrena

John Hogan* Karim Amrane Stephen Szoke

Jonathan Humble* Gary Ash Mike Tillou

Itzhak Maor* Joseph Brooks Doug Tucker

Chris Mathis* Don Brundage Richard Watson

Michael Mehl* Brandon Damas Jason Wilen

* Denotes voting member at time of publication.



SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of ASHRAE. Consensus is defined
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ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project Committee

Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all must be technically
qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees. 

The Manager of Standards of ASHRAE should be contacted for:
a. interpretation of the contents of this Standard,
b. participation in the next review of the Standard,
c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
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nonhazardous or free from risk.
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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 processed 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 objectors on informative material are not offered the right to appeal at ASHRAE or ANSI.) 
 

FOREWORD  
 
In 2014, ASHRAE approved addendum n  to Standard 90.1-2013 which amended the part load 
integrated energy efficiency ratios (IEER) for variable refrigerant flow (VRF) air-cooled air 
conditioners and heat pumps greater than 65,000 Btu/h.  However, energy efficiency standards for 
water source VRF products were left unchanged.   
 
This addendum establishes for the first time minimum IEER values for water source VRF products 
above 65,000 Btu/h. The proposal also updates the COPs.  In addition, two new product size categories 
were added to distinguish products between 135,000 and 240,000 Btu/h and products from products 
above 240,000 Btu/h. The new IEERs and COPs will become effective on January 1, 2018. 
 
 [Note: This addendum makes proposed changes to the current standard. These changes are indicated in the 
text by underlining (for additions) and strikethrough (for deletions) except where the reviewer instructions 
specifically describe some other means of showing the changes.] 
 
Addendum bs to 90.1-2013 

 
Revise Table 6.8.1-10 as follows (I-P). 
 

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 

 
12.3 IEER 

≥65,000 Btu/h and 
<135,000 Btu/h 

Electric resistance  
(or none) 

VRF multisplit system 
with heat recovery 

10.8 EER 
 12.1 IEER 

 

≥135,000 Btu/h and 
<240,000 Btu/h 

Electric resistance  
(or none) 

VRF multisplit system 
10.6 EER 
11.8 IEER  

≥135,000 Btu/h and 
<240,000 Btu/h 

Electric resistance  
(or none) 

VRF multisplit system  
with heat recovery 

10.4 EER  
11.6 IEER  

≥240,000 Btu/h 
Electric resistance 

(or none) 
VRF multisplit system 

9.5 EER  
10.6 IEER 

≥240,000 Btu/h 
Electric resistance  

(or none) 
VRF multisplit system 

with heat recovery  
9.3 EER 

10.4 IEER 

VRF water source  <65,000 Btu/h All VRF multisplit systems 12.0 EER  AHRI 1230 
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(cooling mode) 86°F entering water 16.0 IEER (as of 
1/1/2018) 

<65,000 Btu/h All 
VRF multisplit systems 

with heat recovery 
86°F entering water 

11.8 EER  
15.8 IEER (as of 

1/1/2018) 

≥65,000 Btu/h and 
<135,000 Btu/h 

All 
VRF multisplit system  

86°F entering water 

12.0 EER  
16.0 IEER (as of 

1/1/2018) 

≥65,000 Btu/h and 
<135,000 Btu/h 

All 
VRF multisplit system 

with heat recovery 
86°F entering water 

11.8 EER  
15.8 IEER (as of 

1/1/2018) 

≥135,000 Btu/h and 
<240,000 Btu/h 

All 
VRF multisplit system  

86°F entering water 

10.0 EER  
14.0 IEER (as of 

1/1/2018) 

≥135,000 Btu/h and 
<240,000 Btu/h 

All 
VRF multisplit system 

with heat recovery  
86°F entering water 

9.8 EER  
13.8 IEER (as of 

1/1/2018) 

≥240,000 Btu/h All 
VRF multisplit system  

86°F entering water 

10.0 EER 
12.0 IEER (as of 

1/1/2018) 

≥240,000 Btu/h All 
VRF multisplit system 

with heat recovery  
86°F entering water 

9.8 EER 
11.8 IEER (as of 

1/1/2018) 

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 

VRF ground source 
(cooling mode) 

<135,000 Btu/h All 
VRF multisplit system  

77°F entering water 
13.4 EER 

AHRI 1230 

<135,000 Btu/h All 
VRF multisplit system 

with heat recovery 
77°F entering water 

13.2 EER 

≥135,000 Btu/h All 
VRF multisplit system  

77°F entering water 
11.0 EER 

≥135,000 Btu/h All 
VRF multisplit system 

with heat recovery 
77°F entering water 

10.8 EER 

VRF air cooled 
(heating mode) 

<65,000 Btu/h 
(cooling capacity) 

— VRF multisplit system 7.7 HSPF 
AHRI 1230 

≥65,000 Btu/h and — VRF multisplit system  
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<135,000 Btu/h 47°F db/43°F  
wb outdoor air 

3.3 COPH  

17°F db/15°F wb 
outdoor air 

2.25 COPH 

≥135,000 Btu/h 
(cooling capacity) 

— 

VRF multisplit system 
47°F db/43°F 
wb outdoor air 

3.2 COPH  

17°F db/15°F wb 
outdoor air 

 
2.05 COPH 

VRF water source 
(heating mode) 

<65,000 Btu/h 
(cooling capacity) 

— 
VRF multisplit system 

68°F entering water 

4.2 COPH (before 
1/1/2018) 

4.3 COPH (as of 
1/1/2018) 

AHRI 1230 

≥ 65,000 Btu/h 
and <135,000 Btu/h 
(cooling capacity) 

— 
VRF multisplit system 

68°F entering water 

 4.2 COPH (before 
1/1/2018) 

4.3 COPH (as of 
1/1/2018) 

≥135,000 Btu/h 
and <240,000 Btu/h 
(cooling capacity) 

— 
VRF multisplit system 

68°F entering water 

3.9 COPH (before 
1/1/2018) 

4.0 COPH (as of 
1/1/2018) 

≥240,000 Btu/h 
(cooling capacity) 

— 
VRF multisplit system 

68°F entering water 
3.9 COPH  

VRF groundwater 
source 

(heating mode) 

 
<135,000 Btu/h 

(cooling capacity) 
— 

VRF multisplit system 
50°F entering water 

3.6 COPH 

AHRI 1230 

≥135,000 Btu/h 
(cooling capacity) 

— 
VRF multisplit system 

50°F entering water 
3.3 COPH 

VRF ground source  
(heating mode) 

 
<135,000 Btu/h 

(cooling capacity) 
— 

VRF multisplit system 
32°F entering water 

3.1 COPH 

AHRI 1230 

≥135,000 Btu/h 
(cooling capacity) 

— 
VRF multisplit system 

32°F entering water 
2.8 COPH 
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Modify Table 6.8.1-10 as follows (SI). 
 

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) 

<19 kW All VRF multisplit system 3.81 SCOPC   

AHRI 1230 

≥19 kW and <40 kW 
Electric resistance  

(or none) 
VRF multisplit system 

3.22 COPC  
3.60 ICOP  

≥19 kW and <40 kW 
Electric resistance  

(or none) 
VRF multisplit system 

with heat recovery 
3.16 COPC   
3.55 ICOP  

≥40 kW and <70 kW 
Electric resistance  

(or none) 
VRF multisplit system 

3.11 COPC  
3.46 ICOP  

 

≥40 kW and <70 kW 
Electric resistance  

(or none) 
VRF multisplit system  

with heat recovery 
3.05 COPC   
3.40 ICOP  

≥70 kW 
Electric resistance 

(or none) 
VRF multisplit system 

2.78 COPC   
3.11 ICOP  

≥70 kW 
Electric resistance  

(or none) 
VRF multisplit system 

with heat recovery  
2.72 COPC  
3.05 ICOP  

VRF water source  
(cooling mode) 

<19 kW All 
VRF multisplit systems 

30°C entering water 
3.52 COPC  

4.69 ICOP (as of 1/1/2018) 

AHRI 1230 

<19 kW All 
VRF multisplit systems 

with heat recovery 
30°C entering water 

3.46 COPC  
4.63 ICOP (as of 1/1/2018) 

≥19 kW and <40 kW All 
VRF multisplit system  
30°C entering water 

3.52 COPC  
4.69 ICOP (as of 1/1/2018) 

≥19 kW and <40 kW All 
VRF multisplit system 

with heat recovery 
30°C entering water 

3.46 COPC  
4.63 ICOP (as of 1/1/2018) 

≤40 kW and <70 kW All 
VRF multisplit system  
30°C entering water 

2.93 COPC  
4.10 ICOP (as of 1/1/2018) 

≤40 kW and <70 kW  All 
VRF multisplit system 

with heat recovery  
30°C entering water 

2.87 COPC  
4.04  ICOP (as of 1/1/2018) 

 ≥70 kW All 
VRF multisplit system 
30°C entering water 

2.93 COPC (before 1/1/2018) 
3.52 ICOPH (as of 1/1/2018) 

 

 
≥70 kW All 

VRF multisplit system 
with heat recover 

30°C entering water 

2.87 COPC (before 1/1/2018) 
3.46 ICOPH (as of 1/1/2018) 

 

VRF groundwater 
source  

(cooling mode) 

<40 kW All 
VRF multisplit system  
15°C entering water 

4.75 COPC  

AHRI 1230 
<40 kW All 

VRF multisplit system 
with heat recovery 

15°C entering water 
4.69 COPC  

≥40 kW  VRF multisplit system  4.04 COPC  



© 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 bs to ANSI/ASHRAE/IES Standard 90.1-2013 5 

All 15°C entering water 

≥40 kW All 
VRF multisplit system 

with heat recovery 
15°C entering water 

3.98 COPC  

VRF ground source 
(cooling mode) 

<40 kW All 
VRF multisplit system  
25°C entering water 

3.93 COPC  

AHRI 1230 

<40 kW All 
VRF multisplit system 

with heat recovery 
25°C entering water 

3.87 COPC  

≥40 kW All 
VRF multisplit system  
25°C entering water 

3.22 COPC  

≥40 kW All 
VRF multisplit system 

with heat recovery 
25°C entering water 

3.16 COPC  

VRF air cooled 
(heating mode) 

<19 kW 
(cooling capacity) 

— VRF multisplit system 2.25 SCOPH 

AHRI 1230 

≥19 kW and 
<40 kW 

— 

VRF multisplit system 
8.3°C db/6.1°C  
wb outdoor air 

 
3.3 COPH  

-8.3°C db/-9.4°C wb 
outdoor air 

2.25 COPH 

≥40 kW 
(cooling capacity) 

— 

VRF multisplit system 
8.3°C db/6.1°C 
wb outdoor air 

3.2 COPH  

-8.3°C db/-9.4°C wb 
outdoor air 

 
2.05 COPH 

 <19 kW  
(cooling capacity) 

— 
VRF multisplit system 
20°C entering water 

4.2 COPH  (before 1/1/2018) 
4.3 COPH  (as of 1/1/2018)  

VRF water source 
(heating mode) 

≥19 kW and 
<40 kW 

(cooling capacity) 
— 

VRF multisplit system 
20°C entering water 

4.2 COPH  (before 1/1/2018) 
4.3 COPH  (as of 1/1/2018) 

AHRI 1230 ≥40 kW and <70 kW 
(cooling capacity) 

— 
VRF multisplit system 
20°C entering water 

3.9 COPH (before 1/1/2018) 
4.0 COPH (as of 1/1/2018) 

≥70 kW 
(cooling capacity) 

— 
VRF multisplit system 
20°C entering water 

3.9 COPH  
 

VRF groundwater 
source 

(heating mode) 

 
<40 kW 

(cooling capacity) 
— 

VRF multisplit system 
10°C entering water 

3.6 COPH 

AHRI 1230 

≥40 kW 
(cooling capacity) 

— 
VRF multisplit system 
10°C entering water 

3.3 COPH 

VRF ground source  
(heating mode) 

 
<40 kW 

(cooling capacity) 
— 

VRF multisplit system 
0°C entering water 

3.1 COPH 

AHRI 1230 

≥40 kW 
(cooling capacity) 

— 
VRF multisplit system 

0°C entering water 
2.8 COPH 

 





POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.
ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the indoor
and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by itself and
other responsible bodies.
As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.
Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.
ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and will
seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.
The effects of the design and selection of equipment and systems will be considered within the scope of the system’s
intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.
ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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