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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.

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

SPLS Liaison: Jennifer Isenbeck · ASHRAE Staff Liaison: Emily Toto · IES Liaison: Mark Lien

Richard Lord*, Chair Phillip Gentry Vladimir Kochkin* Steven Rosenstock*
Thomas Culp*, Co-Vice-Chair Jason Glazer* Michael Lane* Loren Ross
Leonard Sciarra*, Co-Vice-Chair Melissa Goren* Toby Lau Robert Ross*
Rahul Athalye David Handwork* Chonghui Liu Armin Rudd
William Babbington Armin Hauer Emily Lorenz Marty Salzberg*
John Bade* Rick Heiden Samuel Mason* Christopher Schaffner
Sean Beilman* Gary Heikkinen Christopher Mathis* Greg Schluterman
Michael Berrios Mark Heizer* Merle McBride* Kelly Seeger*
Paula Cino* David Herron* James McClendon* Wayne Stoppelmoor*
Glen Clapper Emily Hoffman Benjamin Meyer* Matthew Swenka*
Ernest Conrad* Mike Houston* Julian Mills-Beale Christian Taber*
Shannon Corcoran* Michael Ivanovich James C. Moore Steven Taylor*
Jay Crandell* Harold Jepsen Frank Morrison* Kevin Teakell
Brandon Damas* Chad Johnson Michael Myer Douglas Tucker
Thomas Deary Greg Johnson* Frank Myers* Jason Vandever
Darryl Dixon Zac Johnson Michael Patterson* Martha VanGeem*
Julie Donovan* Duane Jonlin* Timothy Peglow* Michael Waite*
Craig Drumheller* Michael Jouaneh* Christopher Perry McHenry Wallace*
James Earley Maria Karpman* Laura Petrillo-Groh* Jerry White*
Kurt Fester Andrew Klein Michael Rhodes Jeremiah Williams*
D. Andrew Fouss Ellery Klein Michael Rosenberg*

* Denotes members of voting status when the document was approved for publication

ASHRAE STANDARDS COMMITTEE 2023–2024

Douglas D. Fick, Chair Gerald J. Kettler Daniel H. Nall Paolo M. Tronville
Kelley P. Cramm Jay A. Kohler Philip J. Naughton Douglas Tucker
Abdel K. Darwich Paul A. Lindahl, Jr. Kathleen Owen William F. Walter
Drake H. Erbe James D. Lutz Gwelen Paliaga Susanna S. Hanson, BOD ExO
Patricia Graef Julie Majurin Karl L. Peterman Ashish Rakheja, CO
Jaap Hogeling Lawrence C. Markel Justin M. Prosser
Jennifer A. Isenbeck Margaret M. Mathison David Robin
Phillip A. Johnson Kenneth A. Monroe Christopher J. Seeton

Ryan Shanley, Senior Manager of Standards

© 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.



ANSI/ASHRAE/IES Addendum n to ANSI/ASHRAE/IES Standard 90.1-2022 1

(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

Standard 62.1 offers two procedures for determining minimum outdoor air intake flow: the Ventilation Rate
Procedure (VRP) and the Indoor Air Quality Procedure (IAQP). The IAQP can lead to a more energy effi-
cient design (lower outdoor air requirement) by incorporating gas-phase air cleaning to offset a portion of
the outdoor air requirement under the VRP. 

According to Section 6.1 of Standard 62.1-2022, “although the intake airflow determined using each of
these approaches [the VRP and the IAQP] may differ significantly because of assumptions about the design,
any of these approaches is a valid basis for design.” 

Despite these two procedures for determining minimum outdoor air intake flow for acceptable indoor air
quality, Standard 90.1 Normative Appendix G requires that baseline and proposed case ventilation rates be
the same. As such, Appendix G does not enable design teams using the IAQP with gas-phase air cleaning to
take energy credit against a design that uses the VRP and no gas-phase air cleaning. Addendum n fixes this
by doing the following:

• Introducing a new Exception 5 to Section G3.2.2.4 

• Eliminating baseline case fan power adjustment for gas-phase air cleaning when applying Exception 5 to
Section G3.2.2.4

• Adding a new section, “Air Cleaning” to Table G3.1 to explicitly specify that the baseline-case energy
model should not include gas-phase air-cleaning system energy

This addendum impacts an optional performance path in the standard designed to provide increased
flexibility and therefore was not subjected to cost-effectiveness 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 specifically mention some other means of
indicating the changes. 

Modify Normative Appendix G as follows, IP (and SI).

G3.2.2.4 Ventilation. Minimum ventilation system outdoor air intake flow shall be the same for the
proposed design and baseline building design.

Exceptions to G3.2.2.4:

1. When modeling demand control ventilation in the proposed design in systems with outdoor air
capacity less than or equal to 3000 cfm (1400 L/s) serving areas with an average design capacity
of 100 people per 1000 ft2 (93 m2) or less.

2. When Where designing systems in accordance with Standard 62.1, Section 6.2, “Ventilation Rate
Procedure,” reduced ventilation airflow rates may are permitted to be calculated for each HVAC
zone in the proposed design with a zone air distribution effectiveness (Ez) > 1.0 as defined by
Standard 62.1, Table 6-24. Baseline ventilation airflow rates in those zones shall be calculated
using the proposed design Ventilation Rate Procedure calculation with the following change only.
Zone air distribution effectiveness shall be changed to (Ez) = 1.0 in each zone having a zone air
distribution effectiveness (Ez) > 1.0. Proposed design and baseline building design Ventilation
Rate Procedure calculations, as described in Standard 62.1, shall be submitted to the rating
authority to claim credit for this exception.

3. Where the minimum outdoor air intake flow in the proposed design is provided in excess of the
amount required by the building code or the rating authority, the baseline building design shall be
modeled to reflect the greater of that required by either the rating authority or the building code
and will be less than the proposed design.

4. For baseline systems serving only laboratory spaces that are prohibited from recirculating return
air by code or accreditation standards, the baseline system shall be modeled as 100% outdoor air. 

Addendum n to Standard 90.1-2022
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5. Where designing systems in accordance with Standard 62.1, Section 6.3, “Indoor Air Quality Pro-
cedure,” baseline ventilation airflow rates in those zones are permitted to be greater than the pro-
posed design and shall be calculated in accordance with Standard 62.1, Section 6.2, “Ventilation
Rate Procedure” and the following:
a. For single-zone Systems 1, 2, 3, 4, 9, 10, 11, 12, 13, as specified in Table G3.1.1-4, the zone air

distribution effectiveness shall be (Ez) = 1.0 as defined by Standard 62.1, Table 6-4.
b. For multizone Systems 5, 6, 7, 8, as specified in Table G3.1.1-4, the system ventilation effi-

ciency shall be (Ez) = 0.75, as defined by Standard 62.1, Section 6.4.2.3.

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

Proposed Building Performance Baseline Building Performance

[ . . . ]

19. Air Cleaning

Where an air-cleaning system has been designed and submitted with 
design documents, components of the air-cleaning system shall be 
consistent with design documents.

Where using Exception 5 to G3.2.2.4, nonparticulate air-cleaning 
system energy shall not be included in the baseline building 
performance.

Table G3.2.2.8 Baseline Fan Brake Horsepower (Baseline Fan Motor Power)

Baseline Fan Brake Horsepower (Baseline Fan Motor Power)

Constant-Volume Systems 3, 4, 12, and 13 Variable-Volume Systems 5 to 8 Variable-Volume System 11

[ . . . ]

Notes:
1. Where A is calculated according to Section 6.5.3.1.1 using the pressure-drop adjustment from the proposed design and the design flow rate of the baseline building system.
2. Do not include pressure-drop adjustments for evaporative coolers or heat recovery devices that are not required in the baseline building system by Section G3.2.2.9.
3. Do not include pressure-drop adjustments for nonparticulate air-cleaning systems where using Exception 5 to Section G3.2.2.4. 
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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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