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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined by the
American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as “substantial agreement
reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.” Compliance with this Standard is
voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation. 

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.
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 Senior 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
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted industry
practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems tested, installed,
or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines will be nonhazardous or
free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by suggesting
safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information that may serve
to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance to them is completely
voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied, that the
product has been approved by ASHRAE.
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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 require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSI.)

FOREWORD

Tables 6.8.1-13 and 6.8.1-14 of Standard 90.1 address the minimum efficiency requirements for electrically
operated DX-DOAS units, single-package and remote condenser, without and with energy recovery, respec-
tively. Presently, these minimum efficiency requirements are based on ISMRE for dehumidification and
ISCOP for heating, referencing AHRI 920-2015, Performance Rating of Direct Expansion-Dedicated Out-
door Air System Units. 

In 2020, AHRI published a significant revision to the test procedure AHRI 920-2020 with Addendum 1,
Performance Rating of Direct Expansion-Dedicated Outdoor Air System Units1.

AHRI 920-2020 is technically superior to AHRI 920-2015. AHRI 920-2020 transitioned the primary met-
ric from ISMRE to ISMRE2. DX-DOAS units are no longer required to reheat to “neutral air” (70°F to 75°F)
on the supply airstream. With changed standard rating conditions, a name change was important to avoid
confusion with ISMRE calculated using the 2015 standard. ISMRE2 calculation weights used with MRE val-
ues at conditions A, B, C, and D are different than ISMRE. Conditions C and D vary between the 2015 and
2020 versions, and the return-air condition changes at Point D are unfavorable with ERV. Supply air fan
(SAF) external static pressure (ESP) increased about 0.6 in. of water, or 150%, between the 2015 and 2020
versions, depending on unit size. Return airflow (RAF) ESP, required with ERV, increased static pressure sim-
ilarly to SAF ESP. It should also be noted that part-load unloading requirements are much more demanding.
A Cd penalty of 35% is applied whenever compressor capacity cannot be reduced to match load. Excess mois-
ture removal capacity beyond the design leaving dew point is no longer credited at part-load conditions. 

Likewise, ISCOP has transitioned to ISCOP2. ISCOP2 includes a new COPDOAS metric, which essen-
tially includes the same changes as the transition from ISMRE to ISMRE2. 

Developing a crosswalk between ISMRE and ISCOP to ISMRE2 and ISCOP2 has been difficult because
of the testing difficulties with AHRI 920-2015 and the many changes between the editions. AHRI has held
approximately 23 meetings since June 2020 to discuss the crosswalk with relevant stakeholders, including
DOE contractors and California utility consultants (CA IOUs). During the process, AHRI collected 21 data
points that were <324 lb/h MRC and had both ISMRE and ISMRE2 ratings. DOE gathered four data points,
and the CA IOUs collected one data point. All AHRI data collected was provided to DOE consultant, Guide-
house, under a nondisclosure agreement to protect sensitive technical information. While work was ongoing
to map the relationship between ISCOP to ISCOP2 through the AHRI group, the U.S. Department of Energy
(DOE) and DOE consultants continued a separate analysis cumulating in the February 1, 2022, publication
of a proposed rule to adopt energy conservation standards2.

To ensure marketplace consistency with DOE’s proposed adoption of ISMRE2 and ISCOP2 levels based
on AHRI 920-2020, Addendum cv makes the following changes: 

a. Updates existing ASHRAE Standard 90.1-2019 ISMRE and ISCOP standards to ISMRE2 and ISCOP2
standards using the crosswalk analysis proposed by DOE in the February 1, 2022, notice of proposed
rule for eight equipment classes.

b. For the four equipment classes covered by Standard 90.1, but not considered by DOE, this addendum
updates existing Standard 90.1-2019 ISMRE and ISCOP standards to ISMRE2 and ISCOP2 standards
based on an industry analysis. Four of these equipment classes will be combined into two.

c. Adds AHRI Standard 920-2020 to Section 12, “Normative References.”

Economic Analysis

This is an update to the test procedure referenced and will have no economic impact.
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 specifically mention some other means of
indicating the changes. 

1. www.ahrinet.org/search-standards/ahri-920-i-p2020-performance-rating-direct-expansion-dedicated-outdoor-air-system
2. 87 FR 5560 (February 1, 2022) www.regulations.gov/document/EERE-2017-BT-STD-0017-0008 
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Modify Tables 6.8.1-13 and 6.8.1-14 as shown (I-P).  

Addendum cv to Standard 90.1-2022

Table 6.8.1-13 Electrically Operated DX-DOAS Units, Single-Package and Remote Condenser, 
without Energy Recovery—Minimum Efficiency Requirements

Equipment Type Subcategory or Rating Condition Minimum Efficiency Test Procedure

Air cooled (dehumidification mode) 4.03.8 ISMRE2 AHRI 920 

Air source heat pumps (dehumidification mode) 4.03.8 ISMRE2 AHRI 920 

Water cooled (dehumidification mode) Cooling tower condenser water 4.94.7 ISMRE2 AHRI 920 

Chilled water 6.03.8 ISMRE2

Air source heat pump (heating mode) 2.72.05 ISCOP2 AHRI 920 

Water source heat pump (dehumidification mode) Ground source, closed and open loop a 4.84.6 ISMRE2 AHRI 920 

Ground-water source 5.0 ISMRE

Water source 4.03.8 ISMRE2

Water source heat pump (heating mode) Ground source, closed and open loop a 2.02.13 ISCOP2 AHRI 920 

Ground-water source 3.2 ISCOP

Water source 3.52.13 ISCOP2

a. For minimum efficiency compliance purposes, open-loop systems shall be rated using closed-loop test conditions.

Table 6.8.1-14 Electrically Operated DX-DOAS Units, Single-Package and Remote Condenser, 
with Energy Recovery—Minimum Efficiency Requirements

Equipment Type Subcategory or Rating Condition Minimum Efficiency Test Procedure

Air cooled (dehumidification mode) 5.25.0 ISMRE2 AHRI 920 

Air source heat pumps (dehumidification mode) 5.25.0 ISMRE2 AHRI 920 

Water cooled (dehumidification mode) Cooling tower condenser water 5.35.1 ISMRE2 AHRI 920 

Chilled water 6.64.6 ISMRE2

Air source heat pump (heating mode) 3.33.20 ISCOP2 AHRI 920 

Water source heat pump (dehumidification mode) Ground source, closed and open loop a 5.25.0 ISMRE2 AHRI 920 

Ground-water source 5.8 ISMRE

Water source 4.84.6 ISMRE2

Water source heat pump (heating mode) Ground source, closed and open loop a 3.83.5 ISCOP2 AHRI 920 

Ground-water source 4.0 ISCOP

Water source 4.84.04 ISCOP2

a. For minimum efficiency compliance purposes, open-loop systems shall be rated using closed-loop test conditions.
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Modify Tables 6.8.1-13 and 6.8.1-14 as shown (SI) 

Modify Section 12 as shown (I-P and SI).

12. NORMATIVE REFERENCES

Table 6.8.1-13 Electrically Operated DX-DOAS Units, Single-Package and Remote Condenser,
without Energy Recovery—Minimum Efficiency Requirements

Equipment Type Subcategory or Rating Condition Minimum Efficiency Test Procedure

Air cooled (dehumidification mode) 1.81.7 ISMRE2 AHRI 921

Air source heat pumps (dehumidification mode) 1.81.7 ISMRE2 AHRI 921

Water cooled (dehumidification mode) Cooling tower condenser water 2.22.1 ISMRE2 AHRI 921

Chilled water 2.71.7 ISMRE2

Air source heat pump (heating mode) 1.22.05 ISCOP2 AHRI 921

Water source heat pump (dehumidification mode) Ground source, closed and open loop a 2.22.1 ISMRE2 AHRI 921

Ground-water source 2.3 ISMRE

Water source 1.81.7 ISMRE2

Water source heat pump (heating mode) Ground source, closed and open loop a 2.02.13 ISCOP2 AHRI 921

Ground-water source 3.2 ISCOP

Water source 3.52.13 ISCOP2

a. For minimum efficiency compliance purposes, open-loop systems shall be rated using closed-loop test conditions.

Table 6.8.1-14 Electrically Operated DX-DOAS Units, Single-Package and Remote Condenser,
with Energy Recovery—Minimum Efficiency Requirements

Equipment Type Subcategory or Rating Condition Minimum Efficiency Test Procedure

Air cooled (dehumidification mode) 2.42.3 ISMRE2 AHRI 921

Air source heat pumps (dehumidification mode) 2.42.3 ISMRE2 AHRI 921

Water cooled (dehumidification mode) Cooling tower condenser water 2.42.3 ISMRE2 AHRI 921

Chilled water 3.02.1 ISMRE2

Air source heat pump (heating mode) 3.33.20 ISCOP2 AHRI 921

Water source heat pump (dehumidification mode) Ground source, closed and open loop a 2.42.3 ISMRE2 AHRI 921

Ground-water source 2.6 ISMRE

Water source 2.22.1 ISMRE2

Water source heat pump (heating mode) Ground source, closed and open loop a 3.83.50 ISCOP2 AHRI 921

Ground-water source 4.0 ISCOP

Water source 4.84.04 ISCOP2

a. For minimum efficiency compliance purposes, open-loop systems shall be rated using closed-loop test conditions.

Reference Title

ANSI/AHRI 921-20152020 with Addendum 1 Performance Rating of DX-Dedicated Outdoor Air System Units 
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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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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous edition. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no
longer distributed with copies of the Standards and Guidelines. ASHRAE provides
these addenda, errata, and interpretations only in electronic form to promote
more sustainable use of resources.
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