ANSI/ASHRAE Addendum aa to
ANSI/ASHRAE Standard 62.1-2019

Ventilation for
Acceptable Indoor
Air Quality

Approved by the ASHRAE Standards Committee on October 19, 2021, the ASHRAE Board of Directors on November 10,
2021, and the American National Standards Institute on January 21, 2022.

This addendum was approved by a Standing Standard Project Committee (SSPC) for which the Standards Committee has
established a documented program for regular publication of addenda or revisions, including procedures for timely, docu-
mented, consensus action on requests for change to any part of the standard. Instructions for how to submit a change can
be found on the ASHRAE® website (https://www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased on the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 180 Technology Parkway NW, Peachtree Corners, GA 30092. 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.

© 2022 ASHRAE ISSN 1041-2336

"y N“erican Natio"al Sb

N
§© z
N %"3'

www.ansi.org



© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either

print or diﬂital form is not permitted without ASHRAE's prior written permission.
SHRAE Standing Standard Project Committee 62.1

Cognizant TC: 4.3, Ventilation Requirements and Infiltration
SPLS Liaison: Lawrence C. Markel

Jennifer A. Isenbeck*, Chair Darryl W. DeAngelis Lauren MacGowens* Kevin A. Scarlett
Wayne R. Thomann*, Vice-Chair James E. Dennison* Meghan K. McNulty* Benjamin C. Seeley
Sama Aghniaey Henry W. Ernst, Jr. Christopher O. Muller* Jeffrey K. Smith*
Nick H. Agopian Sama Fakhimi Kashif Nawaz Drayton P. Stott
William P. Bahnfleth Richard B. Fox Lisa C. Ng Richard Taft*
Wayne A. Baker Gregg Gress* Michael D. Orcutt Dean T. Tompkins
Elizabeth C. Balke Brian J. Hafendorfer* Sara Persily Donald Weekes, Jr.*
Anthony G. Buschur Roger L. Hedrick Daniel C. Pettway* Scott D. Williams
Tina M. Brueckner* Elliott Horner* Joseph J. Pessa Buzz Wright
Brendon J. Burley* Eli P. Howard, IlI* Heather L. Platt Gulledge Marwa Zaatari*
Abdel K. Darwich* Zalmie Hussein* Stephen Ray*

Mark Davidson llona Johnson Daniel J. Rice

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

ASHRAE STANDARDS COMMITTEE 2021-2022

Rick M. Heiden, Chair Srinivas Katipamula Julie Majurin Christian R. Taber
Susanna S. Hanson, Vice-Chair Gerald |. Kettler Lawrence C. Markel Russell C. Tharp
Charles S. Barnaby Essam E. Khalil Margret M. Mathison William F. Walter
Robert B. Burkhead Malcolm D. Knight Gwelen Paliaga Craig P. Wray
Thomas E. Cappellin Jay A. Kohler Justin M. Prosser Jaap Hogeling, BOD ExO
Douglas D. Fick Cesar L. Lim David Robin Tim J. McGinn, CO
Michael W. Gallagher Paul A. Lindahl, Jr. Lawrence J. Schoen

Patricia Graef James D. Lutz Steven C. Sill

Connor Barbaree, Senior Manager of Standards

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,
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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
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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

The Indoor Air Quality Procedure (IAQP) has a long history going back to the 1981 standard. It
has flexibility.
For design, it requires the following (simplified version):

Identifying contaminants of concern

Determining indoor and outdoor sources

Identifying a concentration limit and exposure period

Specifying percentage of building occupants to be satisfied with perceived IAQ
Performing a mass balance analysis for selected compounds

SR LN~

Weaknesses in current requirements exist in items 1, 3, and 4 above. The percentage in item 4
may be specified to any quantity, i.e., the percentage of satisfied occupants can be set to zero. No
measurement of any resulting concentration is currently required, so the effectiveness of any design
is not measured or verified.

Addendum aa adds a minimum requirement of percentage of people satisfied and requirements
for designing to specific limits for design compounds and particulate matter. The design com-
pounds are specifically identified. Mixtures are specifically identified. Objective and subjective
testing are added.

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

Addendum aa to Standard 62.1-2019

Add new definitions in Section 3 as shown. The remainder of Section 3 is unchanged.

1. DEFINITIONS (SEE FIGURE 3.1)

design compounds (DCs): chemical compounds found in the indoor environment that have the
potential to reduce acceptability of the air and are considered in designing to the IAQ Procedure
(IAQP) method.

particulate matter 2.5 (PM2.5): acrosol particles with an aecrodynamic diameter less than or equal
to a nominal 2.5 pm.

Revise Section 6.1.2 as shown.

n—The IAQ Procedure (IAQP)

is an alternative to the Ventilation Rate Procedure used to determine the design rate of outdoor air-
flow to maintain concentrations of design compounds (DCs) and PM2.5 in the indoor environment
to be less than design limits, based on indoor and outdoor sources, air cleaning, and other variables.
These outdoor air requirements shall be calculated with mass balance equations. Verification of

occupant satisfaction and indoor design compounds concentrations shall be performed after the
building is completed.

Revise Section 6.3 as shown.

6.3 Indoor Air Quality (IAQ) Procedure. Breathing zone outdoor airflow (V) shall be deter-
mined in accordance with Sections 6.3.1 through 6.3.5.
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6.3.1 Design Compounds and PM2.5 Sources. The system design shall be based on the design
compounds (DCs) and PM2.5 specified in Table 6-5. If there are additional outdoor sources identi-

fied from completing the process in Section 4.3, or if there are unusual sources, the compounds

associated with those sources shall be determined and documented. The compounds from those

additional sources shall be added to the DC list if a design limit from a cognizant authority exists.

For each DC and PM2.5, the emission rates from indoor sources from occupants, building materi-

als, furnishings, equipment, and other sources and the outdoor concentrations shall be determined.
Informative Notes:

1. Indoor emission rate information for some compounds is provided in Appendix E.
2. Outdoor concentrations can be determined from Section 4.

6.3.2 Design Compounds and PM2.5 Concentration. The concentration limits, referred to as

design limits, shall be as specified in Table 6-5. Design ventilation shall be such that the calculated
concentration of each DC, mixture of DCs, and PM2.5 does not exceed its Limit. For any com-
pounds added to the DC list in Table 6-5. data from cognizant authorities shall be used to determine
if the compound causes the effects listed in Table 6-6, and compounds having one or more of the

mixture effects shall be added to the mixture list for that effect. For each mixture, the mixed expo-
sure sum (£,,), as determined by Equation 6-12, shall be less than 1.0:

¢, G C,
E,= —+—+— 6-12
DL DL, DL,
where
E, = mixed exposure sum
C; = mass balance model calculated airborne peak concentration for the imD_C
DL;= design limit for the i DC

1

Exceptions to 6.3.2:

1. Benzene, phenol, and tetrachloroethylene shall not be included in the mixture calculation
for upper respiratory tract irritation, eye irritation, and CNS depression. Outside the U.S.,

if the outdoor concentrations of carbon monoxide, PM2.5, or ozone exceed the design

limit, the design limit shall be the applicable ambient air standards where the project is
located or as accepted by the AHJ.

2. Ammonia shall be included only for spaces that include nonhuman animals.

pereetved A
6.3.36:3-4 Design Approach. Zone and system outdoor airflow rates shall be the larger of those
determined in accordance with Section 6:3-43+ 6.3.3.1 and 6.3.3.2-andeither 634201 6343;

5 d

6.3.3.16-3-4-1+ Mass Balance Analysis. Using a steady-state or dynamic mass-balance analysis,
the minimum outdoor airflow rates required to avoid exceeding the design limit specified in Sec-
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Table 6-5 Design Compounds, PM2.5, and Their Design Limits

Compound or PM2.5 Cognizant Authority Design Limit
Acetaldehyde Cal EPA CREL (June 2016) 140 ug/m?
Acetone AgBB LCI 1.200 pg/m?
Benzene Cal EPA CREL (June 2016) 3 ug/m?
Dichloromethane Cal EPA CREL (June 2016) 400 p g/m3
Formaldehyde Cal EPA 8-hour REL (2004) Mg/ﬂi
Naphthalene Cal EPA CREL (June 2016) ug/ﬂi
Phenol AgBB LCI 10 pg/md
Tetrachloroethylene Cal EPA CREL (June 2016) 35 pg/md
Toluene Cal EPA CREL (June 2016) 300 pg/m?
1.1.1-trichloroethane Cal EPA CREL (June 2016) 1000 |,_tg/mi
Xylene, total AgBB LCI 500 pg/m?
Carbon monoxide USEPA NAAQS 9 ppm
PM2.5 USEPA NAAQS (annual mean) 12 pg/m?
Ozone USEPA NAAQS 70 ppb
Ammonia Cal EPA CREL (June 2016) 200 p g/m3

Table 6-6 Mixtures of Compounds

Upper Respiratory Tract

Irritation Eye Irritation Central Nervous System
Acetaldehyde Acetaldehyde Acetone
Acetone Acetone Dichloromethane

Xylene, total Formaldehyde Xylene, total

Ozone Xylene,total 1.1,1-trichloroethane
Ozone Toluene

Informative Note: Source: ACGIH, 2017 (See Informative Appendix M, “Informative References”).

tion 6.3.2 shall be determined for each eontaminant-or-contaminantmixture-ofconcern DC, mixture
of DCs, and PM2.5 within each zone served by the system.

Informative Notes:

2:In the completed building, measurement of the concentration of contaminants or contami-
nant mixtures of concern may be useful as a means of checking the accuracy of the
design mass-balance analysis, but such measurement is not required for compliance.

6.3.3.2 Perceived Indoor Air Quality. Zone outdoor airflow rates shall be sufficient to ensure

that 80% or more of the people exposed do not express dissatisfaction with the guality of the air
when tested as required in Section 7.3.2.

6.3.54 Combined IAQ Procedure and Ventilation Rate Procedure. The IAQ Procedure in con-
junction with the Ventilation Rate Procedure shall be permitted to be applied to a zone or system. In
this case, the Ventilation Rate Procedure shall be used to determine the required zone minimum
outdoor airflow, and the IAQ Procedure shall_be used to determine the additional outdoor air or air
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cleaning necessary to achieve the concentration limits of the contaminants and contaminant mix-
tures of concern.

6.3.65 Documentation. Design documentation shall include the list of PM2.5, DCs, and DLs
and mixtures thereof: outdoor source data; emission rates, including citations; cognizant authorities
for any additional DCs; mass balance calculations for each zone; and specifications for verification
required by Section 7.3. Where-the JAQ-P i wing-information—shall-be

Add new Section 7.3 as shown. The remainder of Section 7 is unchanged.

7. CONSTRUCTION AND SYSTEM START-UP

Compliance with Sections 7.1 and 7.2 is required for all buildings. Section 7.3 is required for build-
ings designed under the IAQ Procedure in Section 6.3.

[...]

7.3 TAQP Verification
7.3.1 Objective Evaluation. Perform DC and PM2.5 measurement in the completed building to

verify that designlLimits (DLs) are met. The peak concentration over an 8-hour occupied period
shall not exceed the design limit for CO.

For ozone and PM2.5, the average concentration measured over an 8-hour occupied period
shall not exceed the design limit.

For all other compounds, the concentration measured over the maximum period allowed by the
test method up to 8 hours shall not exceed the design limit for each DC. For DC mixtures, the mix-

ture calculation shall be less than 1.0. The concentrations shall be measured using the relevant lab-
oratory methods specified in Table 7-1. Inorganic compounds and PM2.5 may be measured instead

using direct-read instruments that are calibrated in accordance with the device manufacturer’s rec-
ommendations, are capable of measuring below the design limit, and that follow the performance
requirements specified in Table 7-2.

7.3.1.1 Design Compounds and PM2.5 Measurement Test. The measurement equipment
shall be positioned in the breathing zone. The measurement shall be conducted with the HVAC sys-
tem in normal operation and lowest outdoor air intake setting expected during the year. The number
634-27.3.2 Subjective Evaluation. Using a subjective occupant evaluation conducted in the
completed building, the survey test results shall demonstrate occupant level of acceptability of 80%
or more within each zone served by the system.
Informative Note: Informative Appendix N presents one approach to subjective occupant eval-

uation. Fevel-ef-aceeptabilityoften—inereases—in—response—to—inereased—outdoor—airflow—rates;

stoR-Fate:

6343 SimilarZene Exception to 7.3.1 and 7.3.2: Objective and_subjective evaluation are not
required for every substantially similar zone. The minimum outdoor airflow rates shall be not
less than those found in accordance with Section 63-4-2 7.3.1 and 7.3.2 for a substantially
similar zone.

Informative Note: For example, in a building with 100 single-person private offices of the
same area, it is not necessary to perform an objective and subjective evaluation in each office as
long as the minimum outdoor airflow for each office is greater than or equal to the airflow in the

office that is tested according to Section 7.3.2. A ventilation zone is similar by definition if it has
the same occupancy category (see Table 6-1), occupant density, zone air distribution effectiveness

(see Section 6.2.1.2), and design zone primary airflow (see Section 6.2.4.3.2 and Normative
Appendix A) per unit area.

7.3.3 Documentation. Documentation shall include methodology of testing, test results and any
adjustments to design outdoor air from the values determined in Section 6.3, if applicable.
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Table 7-1 Allowed Laboratory Test Methods

Compound Allowed Test Methods

VOCs except formaldehyde, acetaldehyde and | ISO 16000-6-YY; EPA 1P-1-9S, EPA TO-17-EE; ISO 16017-144; 1SO 16017-2-BB;
acetone ASTM D6345-10KK

Formaldehyde, acetaldehyde and acetone ISO 16000-3%4; EPA TO-11-+F; EPA 1P-611; ASTM D5197-1L

Carbon monoxide 1SO 4224-PD; gpA 1p-3-HH

Table 7-2 Direct Reading Instruments Minimum Specifications

Ozone PM 25 Cco
Accuracy (£) 5 ppb Greater of 5 ug /m? or Greater of 3 ppm or
20% of reading 20% of reading
Resolution (+) 1 ppb 5 ug/mi 1 ppm

Table 7-3 Number of Measurements Points

Total Occupied Floor Area ft2 _(m;) Number of Measurements
<25,000 (2500)

|—

>25,000 (2500) and <50.000 (5000) 2
>50,000 (5000) and <100.000 (10.000) 4
>100,000 (10,000 6

Add the following references to Section 9. The remainder of Section 9 is unchanged.
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Add the following reference to Informative Appendix M as shown. The remainder of Appendix M
is unchanged.
J7. ACGIH. 2017. TLVs and BEIs—Threshold Limit Values for Chemical Substances and Physical

Agents and Biological Exposure Indices, Section 6. Washington, DC: American Conference
of Governmental Industrial Hygienists.

ANSI/ASHRAE Addendum aa to ANSI/ASHRAE Standard 62.1-2019



© 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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