ANSI/ASHRAE Addenda |, m, n, o, and s to
ANSI/ASHRAE Standard 62.1-2007

ASHRAE STANDARD

Ventilation for
Acceptable
Indoor Air Quality

This addendum was approved by the ASHRAE Standards Committee on June 20, 2009; by the ASHRAE
Board of Directors on June 24, 2009; and by the American National Standards Institute on June 25, 2009.

This standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which
the Standards Committee has established a documented program for regular publication of addenda or revi-
sions, including procedures for timely, documented, consensus 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 Web site, http:/www.ashrae.org, or in paper form from the Manager of Standards. The latest edi-
tion of an ASHRAE Standard may be purchased from ASHRAE Customer Service, 1791 Tullie Circle, NE,
Atlanta, GA 30329-2305. E-mail: orders @ashrae.org. Fax: 404-321-5478. Telephone: 404-636-8400 (world-
wide), or toll free 1-800-527-4723 (for orders in US and Canada).

©Copyright 2009 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

«, %

www.ansi.org

American Society of Heating, Refrigerating

and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE, Atlanta, GA 30329
www.ashrae.org




ASHRAE Standing Standard Project Committee 62.1
Cognizant TC: TC 4.3, Ventilation Requirements and Infiltration
SPLS Liaison: Donald L. Brandt

Dennis A. Stanke, Chair*
Roger L. Hedrick, Vice-Chair*
Leon E. Alevantis*

Michael G. Apte*

Hoy R. Bohanon, Jr.

Gregory Brunner

Mark P. Buttner

Waller S. Clements*

Leonard A. Damiano*

Francis J. Fisher, Jr.*

Dennis A. Stanke, Chair*
Roger L. Hedrick, Vice-Chair*
Leon E. Alevantis*
Michael G. Apte*

Hoy R. Bohanon, Jr.
Gregory Brunner

Mark P. Buttner

Waller S. Clements*
Leonard A. Damiano*
Francis J. Fisher, Jr.*
Vincent T. Galatro

Addendal, m, n,and o

Vincent T. Galatro
Francis Michael Gallo
Diane I. Green
Donald C. Herrmann
Eli P. Howard, IlI*
Roger L. Howard*
Wayne M. Lawton
Don MacMillan
John K. McFarland*
Adam S. Muliawan

*

Addendum s

Francis Michael Gallo
Diane I. Green
Donald C. Herrmann*
Eli P. Howard, III*
Roger L. Howard*
Wayne M. Lawton
Don MacMillan

James Patrick McClendon

John K. McFarland*
Darren B. Meyers

Christopher O. Muller
Lisa J. Rogers*
Duane P. Rothstein
Chandra Sekhar*
Harris M. Sheinman*
Jeffrey K. Smith
Christine Q. Sun
Wayne R. Thomann*
Dilip Y. Vyavaharkar*
Michael W. Woodford*

Adam S. Muliawan
Christopher O. Muller
Lisa J. Rogers*
Duane P. Rothstein
Chandra Sekhar*
Harris M. Sheinman*
Jeffrey K. Smith
Christine Q. Sun
Wayne R. Thomann*
Dilip Y. Vyavaharkar
Michael W. Woodford*

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



ASHRAE STANDARDS COMMITTEE 2008-2009

Hugh F. Crowther, Chair Jay A. Kohler
Steven T. Bushby, Vice-Chair Carol E. Marriott
Robert G. Baker Merle F. McBride
Michael F. Beda Frank Myers
Donald L. Brandt H. Michael Newman
Paul W. Cabot Janice C. Peterson
Kenneth W. Cooper Douglas T. Reindl
Samuel D. Cummings, Jr. Lawrence J. Schoen
K. William Dean Boggarm S. Setty
Martin Dierycxk Bodh R. Subherwal
Robert G. Doerr William F. Wallter
Allan B. Fraser Michael W. Woodford
Nadar R. Jayaraman David E. Knebel, BOD ExO
Byron W. Jones Andrew K. Persily, CO

Stephanie Reiniche, Manager of Standards

SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (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 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.




(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

This addendum modifies Informative Appendix D as fol-
lows:

»  Improve variable-name consistency with body of the
standard and Appendix A.

*  Delete one figure, replace with two improved figures.

*  Delete “proportional” systems from Table D-1, since
VAV systems with fixed-position outdoor air dampers
are unlikely to meet the requirements of the standard
and should be discouraged.

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 specifi-
cally mention some other means of indicating the changes.

Addendum | to 62.1-2007

Revise Informative Appendix D as shown. Note that the text
shown below is relative to the current Standard 62.1-2007
with the 2008 Supplement incorporated. Addendum b to 62.1-
2007 (included in the 2008 Supplement) made changes to the
published standard. The 2008 Supplement is available for free
download from the ASHRAE website at http://
www.ashrae.org/technology/page/132.

(This appendix 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.)

INFORMATIVE APPENDIX D
ACCEPTABLE MASS BALANCE EQUATIONS
FOR USE WITH INDOOR AIR QUALITY PROCEDURE

When applying the Indoor Air Quality Procedure from
Section 6.3, mass balance analysis may be employed to deter-
mine outdoor air ventilation requirements to control indoor
contaminant levels. Table D-1 presents mass balance equa-
tions for analysis of single-zone systems.

Figures D-1 and D-2 show DB-}-shews—arepresentative
single-zone systems. A filter may be located in the recirculated
airstream (location A) or in the supply (mixed) airstream
(location B).

Variable-air-volume (VAV) single-zone systems reduce
the circulation rate when the thermal load is lower than the
design load. This is accounted for by a design flow reduction
fraction F.

A mass balance equation for the contaminant-of-concern
may be written and used to determine the required outdoor
airflow or the breathing zone contaminant concentration for
the various system arrangements. Six Eight permutations for
air-handling and single-zone air distribution systems are
described in Table D-l1. The mass balance equations for
computing the required outdoor airflow and the breathing-
zone contaminant concentration at steady-state conditions for
each single-zone system are presented in Table D-I.

If the allowable breathing zone contaminant concentra-
tion is specified, the equations in Table D-1 may be solved for
the zone outdoor airflow rate V.. When the zone outdoor
airflow rate is specified, the equations may be solved for the
resulting breathing zone contaminant concentration.

While the calculation methods in this appendix are based
on single-zone systems and steady-state analysis, calculation
methods that account for multiple-zone and transient effects
are also available.P-!

REFERENCES

D-1 Dols, W.S., and G.N. Walton. 2002. CONTAMW 2.0
User Manual. National Institute of Standards and Tech-
nology, NISTIR 6921.
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TABLE D-1 Required Zone Outdoor Airflow or Breathing Zone-Zene Contaminant Concentration with

Recirculation and Filtration for Single-Zone Systems

Required Recirculation Rate

Required Zone Outdoor Airflow Breathing Zone

(V,; in Section 6)

Contaminant Concentration

Filter Location Flow Outdoor Airflow
None VAV 100% Voz = m Cp. = Cpt E g v

A Constant Constant oz ]%% C;,z = %

A VAV Constant 0z % Cp, = l#%

G e RS e

B Constant Constant V,, = EZ[]Z’;tEZ(Ii Vrl;;;béo)] Cp, = N;j;j::z_f ;Viz;)c 2

8 VAV 100% Vo = ERTO “Eycy N+EZZV;:(V: —

B VAV Constant Vo = E]E/g EiF(VlR 7V;5€§(chz)] Cbz = ]\j;(iz Vf;l 1;52?)0
2L %bz VAN 2oz T AR

EzFr( Voz + RVrEf)

ovnortional-indicates—th he-outdoorairfle ie ith-the 51 irflo h-th he-outdeo flo
opertiona aiea a outdoora o a Hppry-a OW;s-SH a outdoora o

Symbol or Subscript Definition
A4, B filter location
vV volumetric flow
C contaminant concentration
E, zone air distribution effectiveness
E ' filter efficiency
F, design flow reduction fraction
N contaminant generation rate
R recirculation flow factor
Subscript: o outdoor
Subscript: r return
Subscript: b breathing
Subscript: z zone
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Delete the existing Figure D-1 and insert new Figures D-1 and
D-2 as shown.
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Figure D.1 Ventilation system schematic - constant volume sytem
with no infiltration/exfiltration. (*V,, =V, for single zone systems.)

Figure D-1 Ventilation system schematic—constant
volume system with no infiltration/exfiltration. (*V,;= V,,

for single-zone systems.

F.V,

Occupied Zone
E.N,C. Vo,

Figure D.2 Ventilation system schematic - variable air volume sytem
with no infiltration/exfiltration. (*V_, =V, for single zone systems.)

Figure D-2 Ventilation system schematic—variable air
volume system with no infiltration/exfiltration. (*V,;= V,,

for single-zone systems.)

ANSI/ASHRAE Addenda I, m, n, o, and s to ANSI/ASHRAE Standard 62.1-2007



(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

This addendum removes ventilation requirements for
healthcare spaces from the Standard since ventilation require-
ments for these types of spaces are covered in Standard 170-
2008, “Ventilation of Health Care Facilities.”

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 specifi-
cally mention some other means of indicating the changes.

Addendum m to 62.1-2007

Delete the following General Note for Table 6-1:

" acilitios: | I . .

Delete Appendix E in its entirety.
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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

This addendum modifies Section 5.1 and 6.0 to relocate
Natural Ventilation requirements into Section 6, to add pre-
scriptive requirements for naturally ventilated systems, and to
require both passive and mechanical ventilation (often called
mixed-mode ventilation, but referred to as hybrid ventilation
in this addendum) for most buildings in most climates.

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 specifi-
cally mention some other means of indicating the changes.

Addendum n to 62.1-2007

Revise Sections 6.1, 6.1.1 and add new Section 6.1.3 as
follows:

6. VENTILATION

Delete this paragraph in its entirety, including any modifica-
tions in concurrent public review addenda.

: | Lt f hall be_desi y

6.1 General. EithertThe Ventilation Rate Procedure, or the
IAQ Procedure, and/or the Natural Ventilation Procedure

shall be used to design-each-ventilationsystem-in-a-buiding

meet the requirements of this section;subjeet-to-the following
- derati | etions,

Note: _Although the intake airflow determined using
each of these approaches may differ significantly because of

assumptions about the design, any of these approaches is a
valid basis for design.

6.1.1 Ventilation Rate Procedure. ThisisaThe prescrip-
tive design procedure presented in Section 6.2, in which out-
door air intake rates are determined based on space type/
application, occupancy level, and floor area, shall be permit-
ted to be used for any zone or system.

Note: The Ventilation Rate Procedure minimum rates are
based on contaminant sources and source strengths that are
typical for the listed spaee-types-occupancy categories.

6.1.3 Natural Ventilation Procedure. The prescriptive
design procedure presented in Section 6.4, in which outdoor

air is provided through openings to the outdoors, shall be per-
mitted to be used for any zone or portion of a zone in conjunc-

tion with mechanical ventilation systems as required in
Section 6.4.

free download from

Delete existing Section 5.1 and insert as new Section 6.4.
Renumber remainder of Section 5 and Section 6 accordingly.
Revise new Section 6.4 as follows.

Note that Addendum a to 62.1-2007 (included in the 2008
Supplement) made changes to Section 5.1 and the exception in
the published standard. The 2008 Supplement is available for
the ASHRAE website at http://
www.ashrae.org/technology/page/132:

6.45-1 Natural Ventilation Procedure. Natural ventilation

systems shall be designed in accordance with this sectionare
. g ]l 1 rodinli o .

tion—with and shall include mechanical ventilation systems-

Suech-natural-ventilationsystems-shall-be designed in accor-

dance with the—requirements—of Section 6.25-+1 and/or
Section 6.354-2.

Exceptions:
1. An engineered natural ventilation system when
approved by the authority having jurisdiction need
not meet the requirements of these Ssections 6.4.
2. The mechanical ventilation systems are not required
when:
a. Natural ventilation openings that comply with

the requirements of Section 6.4 are permanently
open or have controls which prevent the open-

ings from being closed during periods of
expected occupancy, or

b. The zone is not served by heating or cooling
equipment.

6.4.1 Floor Area To Be Ventilated. Spaces, or portions of
spaces, to be naturally ventilated must be located within a dis-
tance based on the ceiling height, as determined by Sections
6.4.1.1, 6.4.1.2, or 6.4.1.3, from operable wall openings
which meet the requirements of Section 6.4.2. For spaces with

ceilings which are not parallel to the floor, the ceiling height
shall be determined in accordance with Section 6.4.1.5.

6.4.1.1 Single Side Opening. For spaces with operable
openings on one side of the space, the maximum distance

from the operable openings is 2H, where H is the ceiling
height.

6.4.1.2 Double Side Opening. For spaces with operable
openings on two opposite sides of the space, the maximum
distance from the operable openings is SH, where H is the
ceiling height.

6.4.1.3 Corner Openings. For spaces with operable
openings on two adjacent sides of a space (i.e. two sides of a
corner), the maximum distance from the operable openings is
5H along a line drawn between the two openings which are
farthest apart. Floor area outside that line must comply with
sections 6.4.1.1.

6.4.1.4 Ceiling Height. The ceiling height, H, to be
used in Sections 6.4.1.1 through 6.4.1.3 shall be the minimum
ceiling height in the space.

Exception: For ceilings which are increasing in height as
distance from the openings is increased, the ceiling
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height shall be determined as the average height of the
ceiling within 6 m (20 ft.) from the operable openings.

6.4.2 533 Location and Size of Openings. Natorally
ventilated-sSpaces, or portions of spaces, to be naturally ven-
tilated shall be permanently open to and-within8-m-25-fH-of
operable wall er+eef openings directly to the outdoors, the
openable area of which is a minimum of 4% of the net occu-
piable floor area. Where openings are covered with louvers or
otherwise obstructed, openable area shall be based on the net
free unobstructed area through the opening. Where interior
rooms, or portions of rooms, without direct openings to the
outdoors are ventilated through adjoining rooms, the opening
between rooms shall be permanently unobstructed and have a
free area of not less than 8% of the area of the interior room
nor less than 25 ft? 2.3 mz).

6.4.3 522 Control and Accessibility. The means to open
required operable openings shall be readily accessible to
building occupants whenever the space is occupied. Controls

shall be designed to properly coordinate operation of the nat-
ural and mechanical ventilation systems.

Revise Section 8.3 as follows:

Note that the second sentence in Section 8.3 below was added
by Addendum j to 62.1-2007.

8.3 Ventilation System Operation. Mechanical and natu-
ral ventilation systems shall be operated in a manner consis-
tent with the O&M Manual. Systems shall be operated such
that spaces are ventilated in accordance with Section 6 when
they are expected to be occupied.

ANSI/ASHRAE Addenda I, m, n, o, and s to ANSI/ASHRAE Standard 62.1-2007 7



(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

This addendum moves the existing Section 6.2.8 “Exhaust
Ventilation” and the corresponding Table 6-4 “Minimum
Exhaust Rates” to a new Section 6.5 such that exhaust
requirements apply to all zones and/or systems regardless of
the method used to determine minimum outdoor airflow rates
(Ventilation Rate Procedure, IAQ Procedure, or Natural Venti-
lation Procedure).

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 specifi-
cally mention some other means of indicating the changes.

Addendum o to 62.1-2007

Revise Section 6 as follows:

6. PROCEDURES

. . od & Lt
systems—aNatural ventilation systems shall be designed in

accordance with Section 5.1. Spaces designed with natural
ventilation systems shall comply with Section 6.4.

Relocate Section 6.2.8 to new Section 6.4 as follows:

6.46:2:8 Exhaust Ventilation. The design eExhaust airflow
shall be determinedprevided in accordance with the require-
ments in Table 6-4. Exhaust makeup air may be any combina-
tion of outdoor air, recirculated air, and transfer air.

Renumber existing Section 6.4 as follows:

6.564 Design Documentation Procedures. Design criteria
and assumptions shall be documented and should be made
available for operation of the system within a reasonable time
after installation. See Sections 4.3, 5.2.3, 5.17.4, and 6.3.2
regarding assumptions that should be detailed in the docu-
mentation.

Revise Section 8.3 as follows:

(Note that the second sentence in Section 8.3 below was added
by Addendum j to 62.1-2007 and has yet to be published.)

8.3 Ventilation System Operation. Mechanical and natu-
ral ventilation systems shall be operated in a manner consis-
tent with the O&M Manual. Systems shall be operated such
that spaces are ventilated in accordance with Section 6 when
they are expected to be occupied.
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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

Based on committee-member experience, “shipping/
receiving” areas and “warehouses” require a minimum out-

door airflow rate per person as well as a minimum per unit

area rate, and “coin-operated laundries” need a higher mini-
mum outdoor airflow rate per unit area than previously pub-
lished.

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 specifi-
cally mention some other means of indicating the changes.

Addendum s to 62.1-2007

Revise Table 6-1 as follows (for brevity only modified lines of
the table are included):

TABLE 6-1 Minimum Ventilation Rates in Breathing Zone
People Outdoor Area Outdoor Default Values
Occupanc Air Rate Air Rate Occupant Density Combined Outdoor Air
pancy Rp R4 Notes (see Note 4) Air Rate (see Note 5)
Category Class
L/ 2 2 #/1000 ft* )
cfm/person s-person cfm/ft* L/ssm or #/100 m? cfm/person L/s:person
Miscellaneous spaces
Shipping/receiving 10- 5- 0.12 0.6 B 2- 70 35 12
Warehouses 10- 5- 0.06 0.3 B — 2
Retail
Coin-operated laundries 7.5 3.8 ' 03 20 +H14 537.0 2
0.12 0.6

Sports and Entertainment
Disco/dance floors 20 10 0.06 0.3 100 21 10.3 12

ANSI/ASHRAE Addenda I, m, n, o, and s to ANSI/ASHRAE Standard 62.1-2007 9



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.



