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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

Addendum dk provides an option for HERVs serving spaces other than nontransient dwelling units to use
CAN/CSA C439 energy performance ratings to comply with the requirements of Section 6.5.6.1.2. Just as
performance ratings in accordance with AHRI 1060 are permitted for HERVs serving nontransient dwelling
units, performance ratings in accordance with CAN/CSA C439 should be permitted for HERVs serving other
spaces. HERVs rated in accordance with CAN/CSA C439 are smaller units and are not typically certified to
AHRI 1060; in some “other spaces” applications, they may be more practical to use. There is nothing in the
scope of either standard that would restrict their use based on the type of space that is served, and recipro-
cating the recognition of both AHRI 1060 and CAN/CSA C439 for “other spaces” should increase specifier
choice, avoid doubling the testing burden for manufacturers certifying to CAN/CSA C439 (as is required for
small HERVs by the IECC-R, Canada’s Energy Efficiency Regulations, Canada’s ENERGY STAR HERV
program, etc.), and ultimately reduce costs for consumers. This addendum also updates ASHRAE’s reference
to CAN/CSA C439 to the 2024 (latest) edition. A free copy of the standard can be accessed through the CSA
Communities page (https://community.csagroup.org/login.jspa?referer=%252Findex.jspa, select “Stan-
dards View Access,” select “View all Energy Efficiency standards,” enter “439” in the “Type to filter by
text” box, select the 2024 version of the C439 standard from the results).

This change provides an alternate compliance path for exhaust air energy recovery in spaces other than
nontransient dwelling units. As the other path has been shown cost effective, it is not necessary to prove this
path is cost effective.

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

Addendum dk to Standard 90.1-2022

Revise Section 6.5.6.1 as shown (I-P and SI).

6.5.6.1 Exhaust Air to Outdoor Air Energy Recovery. Nontransient dwelling units shall comply with
Section 6.5.6.1.1. All other spaces shall comply with Section 6.5.6.1.2.

6.5.6.1.1 Nontransient Dwelling Units. Nontransient dwelling units shall have a ventilation system
with energy recovery to transfer energy between the system exhaust air and outdoor air at not less than the
design minimum outdoor air rate and comply with one of the following:

a. The exhaust air energy recovery performance of the heat exchanger shall be determined in accordance
with AHRI 1060 (AHRI 1061),-and-at-the-heating-design—condition; the heat exchanger shall comply
with the following:

1. In Climate Zones 0 through 3 at the cooling design condition, the enthalpy recovery ratio at the
design minimum outdoor air rate shall be not less than 50%.

2. In Climate Zones 3 through 8, where active humidification is provided to spaces served by the sys-
tem, the heat exchanger’s enthalpy recovery ratio at the heating design condition at the design mini-
mum outdoor air rate shall be not less than 60%.

3. In Climate Zones 3 through 8, when active humidification is not provided to spaces served by the
system, the heat exchanger’s sensible energy recovery ratio at the heating design condition at the
design minimum outdoor air rate shall be not less than 60%.

b. The equipment’s energy recovery performance shall be determined in accordance with CAN/CSA C439
and shall comply with the following:

1. In Climate Zones 4 through 8, the equipment’s sensible recovery efficiency rating at the 32°F (0°C)
outdoor air heating mode test condition shall not be less than 65%.

2. In Climate Zones 0A, 1A, 2A, and 3A, the equipment’s total recovery efficiency rating at the 95°F
(35°C) outdoor air cooling mode test condition shall not be less than 50%.

3. In Climate Zones other than 0A, 1A, 2A, and 3A, where active humidification is provided to spaces
served by the system, the equipment’s net moisture transfer ratio rating at the 32°F (0°C) outdoor air
heating mode test condition shall not be less than 0.40.
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4. The equipment’s sensible recovery efficiency and net moisture transfer shall be determined from a
rated value, or interpolation of rated values, at an airflow rate not less than the design minimum out-
door air rate.

Exceptions to 6.5.6.1.1:
1. Nontransient dwelling units in Climate Zone 3C.

2. Nontransient dwelling units with not more than 500 ft> of gross conditioned floor area in Climate
Zones 0, 1, 2, 3, 4C, and 5C.
6.5.6.1.2 Other Spaces. Each fan system serving other spaces shall have an energy recovery system
where the design supply fan airflow rate exceeds the value listed in Tables 6.5.6.1.2-1 and 6.5.6.1.2-2, based
on the climate zone and percentage of design minimum outdoor air rate at design airflow conditions. Table
6.5.6.1.2-1 shall be used for all ventilation systems that operate less than 8000 hours per year, and Table
6.5.6.1.2-2 shall be used for all ventilation systems that operate 8000 or more hours per year.
Exceptions to 6.5.6.1.2:
1. Laboratory systems meeting Section 6.5.7.3.
2. Systems serving spaces that are not cooled and that are heated to less than 60°F (16°C).

3. Heating energy recovery where more than 60% of the outdoor air heating energy is provided from site
recovered energy or on-site renewable energy in Climate Zones 5 through 8.

64. Where the sum of the airflow rates exhausted and relieved within 20 ft (6 m) of each other is less than
75% of the design minimum outdoor air rate, excluding exhaust air that is
a. used for another energy recovery system,

b. not allowed by ASHRAE/ASHE Standard 170 for use in energy recovery systems with leakage
potential, or
c. of Class 4 as defined in ASHRAE Standard 62.1.

75. Systems in Climate Zones 0 through 4 requiring dehumidification that employ series energy recovery
and have a minimum SERR of 0.40 at 75.0°F (23.9°C) dry-bulb, 63.0°F (17.2°C) wet-bulb entering air
condition, and at the design airflow.

8-6. Systems expected to operate less than 20 hours per week at the design minimum outdoor air rate per-
centage covered by Table 6.5.6.1.2-1.

9-7. Indoor pool dehumidifiers meeting Section 6.5.6.4.

6.5.6.1.2.1 Energy Recovery Performance. The exhaust air energy recovery performance-efthe
heat-exchanger shall be determined in accordance with_one of the following:

a. The exhaust air energy recovery performance of the heat exchanger shall be determined in accordance
with AHRIT 1060 (AHRI 1061) and shall comply with the following:-

1. In Climate Zones 0A, 0B, 1A, 1B. 2A. 2B. 3A, 3B. 4A. 4B, 5A. and 6A. Aat the cooling design con-

dition, the enthalpy recovery ratio at the design minimum outdoor air rate shall be not less than 50%

5 a atg d omnpry—w O11OW

2. In Climate Zones 3 through 8. at the heating design condition:

i.  Where active humidification is provided to spaces served by the system, the heat exchanger’s
enthalpy recovery ratio at the design minimum outdoor air rate shall be not less than 50%.

ii. Where active humidification is not provided to spaces served by the system, the heat exchanger’s
sensible energy recovery ratio at the design minimum outdoor air rate shall be not less than 50%.

b. The equipment’s energy recovery performance shall be determined in accordance with CAN/CSA C439
and shall comply with the following:

1. The equipment’s sensible recovery efficiency rating at the 32°F (0°C) outdoor air heating mode test

condition shall not be less than 65%. This requirement shall not apply in Climate Zones 0 through 2.

2. The equipment’s total recovery efficiency rating at the 95°F (35°C) outdoor air cooling mode test

condition shall not be less than 50%. This requirement shall not apply in Climate Zones 3C, 4C, 5B,
5C, 6B, 7. and 8.
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3. Where active humidification is provided to spaces served by the system, the equipment’s net moisture
transfer ratio rating at the 32°F (0°C) outdoor air heating mode test condition shall not be less than
0.40. This requirement shall not apply in Climate Zones 0 through 2.

4. The equipment’s sensible recovery efficiency and net moisture transfer shall be determined from a

rated value, or interpolation of rated values, at an airflow rate not less than the design minimum out-
door air rate.

[...]
Revise Section 11.5.2.2.6 as shown (I-P and SI).

11.5.2.2.6 HO06: Dedicated Outdoor Air System with Zone Fan Control. Credits for this measure
are only allowed where single-zone HVAC units are not required to have multispeed or variable-speed fans
in accordance with Section 6.5.3.2.1. HVAC controls and ventilation systems shall include all of the follow-
ing:
a. Zone controls shall cycle the heating/cooling-unit fans off when not providing required heating and cool-
ing or shall limit fan power to 0.12 W/cfm of air delivered to the zone by the unit.
b. Outdoor air shall be supplied by an independent ventilation system designed to provide no more than
110% of the minimum outdoor air to each individual occupied space as specified by Standard 62.1.
c. The ventilation system shall have exhaust air energy recovery_complying with Section 11.5.2.2.6(c)(1) or
(c)(2), or any combination thereof. Where energy recovery effectiveness is less than the value required
for full credit, adjust the credits from Section 11.5.3 by the factors in Table 11.5.2.2.6.

1. The heat exchanger’s exhaust air energy recovery performance shall be determined in accordance

with AHRI 1060 (AHRI 1061) and shall have with-an enthalpy recovery ratio (ERR) of 65% or more
at heating design conditions in Climate Zones 3 through 8 and an ERR of 65 percent or more at cool-

ing design conditions in Climate Zones 0, 1, 2, 3A, 3B, 4A, 4B, 5A and 6A. In “A” climate zones,
energy recovery shall include latent recovery. Where no humidification is provided, heating energy
recovery effectiveness is permitted to be based on sensible energy recovery ratio.~-Where—enersy

The equipment’s exhaust air energy recovery performance shall be determined in accordance with
CAN/CSA C439 and shall comply with the following:

i. In Climate Zones 4 through 8. the equipment’s sensible recovery efficiency rating at the 32°F
(0°C) outdoor-air heating mode test condition shall not be less than 75%.

ii. In Climate Zones 0A, 1A, 2A, and 3A, the equipment’s total recovery efficiency rating at the
95°F (35°C) outdoor-air cooling mode test condition shall not be less than 60%.

iii. In Climate Zones other than 0A, 1A, 2A, and 3A, where active humidification is provided to
spaces served by the system, the equipment’s net moisture transfer ratio rating at the 32°F (0°C)

outdoor-air heating mode test condition shall not be less than 0.50.

iv. The equipment’s sensible recovery efficiency and net moisture transfer shall be determined from
a rated value, or interpolation of rated values, at an airflow rate not less than the design minimum
outdoor air rate.

o>

[...]

Table 11.5.2.2.6 DOAS Energy Recovery Adjustments

ERE ;i Based on Lower of Actual Heating or Cooling Energy-Reeevery Effeetiveness Performance where Required

Performance Determined by AHRI 1060

(AHRI 1061) Performance Determined by CAN/CSA C439
Heating-Enthalpy-
ReeoveryRatio (ERR)  Total Recovery  Sensible Recovery Net Moisture Energy Recovery
or Sensible Energy  Efficiency at 95°F  Efficiency at 32°F Transfer Ratio at Effectiveness Adjustment
Cooling ERRIs 2  Recovery Ratio Is > 3B5°O) Is> 0°C) Is > 32°F (0°Q) Is > (ERE )

65% 65% 60% 75% 0.50 1.00
60% 60% 57% 72% 0.47 0.67
55% 55% 53% 68% 0.43 0.33
50% 50%*° 50% 65% 0.40 0.25

a. In climate zones where heating recovery is required for this measure, for multifamily buildings heating energy recovery effectiveness below 60% is not allowed.

ANSI/ASHRAE/IES Addendum dk to ANSI/ASHRAE/IES Standard 90.1-2022 3
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Revise Section 13 as shown (I-P).

Reference Section

[...]

Air Conditioning, Heating and Refrigeration Institute (AHRI)

2311 Wilson Blvd., Arlington, VA 22201

AHRI 1060 (I-P/26482023) Performance Rating of Air-to-Air Exchangers for Energy Recovery 6.5.6.1.1(a),
Ventilation Equipment 6.5.6.1.2.1

[...]

CSA Group

178 Rexdale Blvd., Toronto, ON, Canada M9W 1R3

CSA C439-20182024 Laboratory Methods of Test for Rating the Performance of Heat/Energy- 6.5.6.1.1(b)
Recovery Ventilators

[...]

Revise Section 13 as shown below. (S1)

Reference Section

[...]

Air Conditioning, Heating and Refrigeration Institute (AHRI)

2311 Wilson Blvd., Arlington, VA 22201

AHRI 1060 (S1/26482023) Performance Rating of Air-to-Air Exchangers for Energy Recovery 6.5.6.1.1(a),
Ventilation Equipment 6.5.6.1.2.1,

11.5.2.2.6

[...]

CSA Group

178 Rexdale Blvd., Toronto, ON, Canada M9W 1R3

CSA C439-20182024 Laboratory Methods of Test for Rating the Performance of Heat/Energy- 6.5.6.1.1(b),
Recovery Ventilators 11.5.2.2.6

ANSI/ASHRAE/IES Addendum dk to ANSI/ASHRAE/IES Standard 90.1-2022



© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either
print or digital form is not permitted without ASHRAE's prior written permission.

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 HYAC&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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