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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 is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
ANSI is a registered trademark of the American National Standards Institute.
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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 so-called “Multiple-Spaces Equation” (Normative
Appendix A, Equations A1.2.1 for single-supply systems and
A1.2.2-1 for systems with multiple recirculation paths) is very
difficult to use, especially for variable-volume systems, for
which there are an infinite number of scenarios with varying
airflow, occupancy, supply air temperature, etc., all of which
affect system ventilation efficiency. Accordingly, Standard
62.1 includes two options for calculating system ventilation
efficiency, a prescriptive approach using Table 6.2.5.2 and a
more fundamental (and complex) approach described in Normative Appendix A. The Table 6.2.5.2 approach is intended to
apply to single-supply systems in a fairly conservative manner. The procedure has several disadvantages:
•

•

It is seldom used because the Zpz values are so high. Few
VAV systems fall under this table, in part because of caps
in Standard 90.1 on minimum airflow limits. So designers
are forced to use the very complex Normative Appendix A
approach.
It implies that it addresses VAV systems under all conditions, but it does not directly address how low VAV box
minimums can be.

To address these issues, addendum g replaces the Table
6.2.5.2 approach with two formulas, one to determine system
ventilation efficiency (Ev) and one to determine the minimum
primary airflow set point intended for use in VAV systems. These
equations were developed from actual projects that had singleduct VAV systems with ventilation rates calculated using the
Normative Appendix A approach with guidance in accordance
with the Standard 62.1 User’s Manual. The projects, summarized below, addressed various occupancy types, including
densely occupied spaces. The equations for system ventilation
efficiency and minimum primary airflow set point were developed to try to meet or exceed the Normative Appendix A rates.

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.
Addendum f to Standard 62.1-2016
Modify the definition of “ventilation zone” in Section 3.
ventilation zone: any indoor area that requires ventilation and
comprises one or more spaces with the same occupancy category (see Table 6.2.2.1), occupant density, zone air distribution effectiveness (see Section 6.2.2.2), and design zone
primary airflow (see Section 6.2.5.1 6.2.5.3.2 and Normative
Appendix A) per unit area.
Modify Section 6.2.5 as shown.
6.2.5 Multiple-Zone Recirculating Systems. For ventilation systems wherein one or more air handlers supply a mixture
of outdoor air and recirculated air to more than one ventilation
zone, the outdoor air intake flow (Vot) shall be determined in
accordance with Sections 6.2.5.1 through 6.2.5.4.
6.2.5.1 Primary Outdoor Air Fraction. Primary outdoor air fraction (Zpz) shall be determined for ventilation
zones in accordance with Equation 6.2.5.1.
Zpz = Voz/Vpz

(6.2.5.1)

where Vpz is the zone primary airflow to the ventilation zone,
including outdoor air and recirculated air.
a. For VAV-system design purposes, Vpz is the lowest zone
primary airflow value expected at the design condition
analyzed.
b. In some cases, it is permitted to determine these parameters for only selected zones as outlined in Normative
Appendix A.
TABLE 6.2.5.2 System Ventilation Efficiency

Max (Zpz)

Ev

0.15

1.0

0.25

0.9

0.35

0.8

0.45

0.7

Building

Appendix A
OA Rate

Addendum F
OA Rate

Ratio

0.55

0.6

Office/assembly

2283

2598

114%

>0.55

Use Normative Appendix A

Residential

2066

2662

129%

Classroom/office

24922

25703

103%

Classroom/office

5213

5320

102%

User’s Manual Office

1938

1955

101%

NOTES:
1. “Max (Zpz)” refers to the largest value of Zpz, calculated using Equation 6.2.5.1,
among all the ventilation zones served by the system.
2. For values of Max (Zpz) between 0.15 and 0.55, the corresponding value of Ev may
be determined by interpolating the values in the table.
3. The values of Ev in this table are based on a 0.15 average outdoor air fraction for the
system. For systems with higher values of the average outdoor air fraction, this table
may result in unrealistically low values of Ev and the use of Normative Appendix A
may yield more practical results.

There is always the possibility with some occupancy types
and ventilation system designs that the equations will result in
under-ventilation as compared to Normative Appendix A, but
this possibility also exists with the Table 6.2.5.2 approach.
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6.2.5.2 System Ventilation Efficiency. The system ventilation efficiency (Ev) shall be determined in accordance with
Table 6.2.5.2 or Normative Appendix A.
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6.2.5.31 Uncorrected Outdoor Air Intake. The uncorrected outdoor air intake (Vou) flow shall be determined in
accordance with Equation 6.2.5.31.
Vou = Dall zones(Rp × Pz) + all zones(Ra × Az) (6.2.5.31)
6.2.5.31.1 Occupant Diversity. The occupant diversity
ratio (D) shall be determined in accordance with Equation
6.2.5.31.1 to account for variations in population within the
ventilation zones served by the system.
D = Ps /all zones Pz

(6.2.5.31.1)

where the system population (Ps) is the total population in the
area served by the system.
Exception: Alternative methods to account for occupant diversity shall be permitted, provided the
resulting Vou value is no less than that determined
using Equation 6.2.5.31.
Informative Note: The uncorrected outdoor air intake
(Vou) is adjusted for occupant diversity, but it is not corrected
for system ventilation efficiency.
6.2.5.31.2 Design System Population. Design system
population (Ps) shall equal the largest (peak) number of people expected to occupy all ventilation zones served by the
ventilation system during use.
Informative Note: Design system population is always
equal to or less than the sum of design zone population for all
zones in the area served by the system because all zones may
or may not be simultaneously occupied at design population.
6.2.5.2 System Ventilation Efficiency. The system ventilation efficiency (Ev) shall be determined in accordance with
Section 6.2.5.3 for the Simplified Procedure or Normative
Appendix A for the Alternative Procedure.
Informative Note: These procedures also establish zone
minimum primary airflow rates for VAV systems.
6.2.5.3 Simplified Procedure
6.2.5.3.1 System Ventilation Efficiency. System ventilation efficiency (Ev) shall be determined in accordance with
Equation 6.2.5.3.1a or 6.2.5.3.1b.
Ev = 0.88 × D + 0.22
Ev = 0.75

for D < 0.60

for D  0.60

(6.2.5.3.1a)
(6.2.5.3.1b)

6.2.5.3.2 Zone Minimum Primary Airflow. For each
zone, the minimum primary airflow (Vpz-min) shall be determined in accordance with Equation 6.2.5.3.2.
Vpz-min = Voz × 1.5

(6.2.5.3.2)

6.2.5.4 Outdoor Air Intake. The design outdoor air
intake flow (Vot) shall be determined in accordance with
Equation 6.2.5.4.
Vot = Vou/Ev

(6.2.5.4)

Modify Normative Appendix A introduction as shown.
2

NORMATIVE APPENDIX A
MULTIPLE-ZONE SYSTEMS
VENTILATION EFFICIENCY—
ALTERNATIVE PROCEDURE
This appendix presents an alternative procedure for calculating the system ventilation efficiency (Ev) for multiple zone
recirculating systems that must be used when Table 6.2.5.2
values are Section 6.2.5.3 is not used. In this alternative procedure, Ev is equal to the lowest calculated value of the zone
ventilation efficiency (Evz) (see Equation A1.2.1-1 below).
Informative Note: Figure A-1 contains a ventilation system schematic depicting most of the quantities used in this
appendix.
Modify Section A1.1 as shown.
A1.1 Average Outdoor Air Fraction. The average outdoor
air fraction (Xs) for the ventilation system shall be determined
in accordance with Equation A1.1.
Xs =Vou/Vps

(A1.1)

where the uncorrected outdoor air intake (Vou) is found in
accordance with Section 6.2.5.31, and the system primary airflow (Vps) is found at the condition analyzed.
Informative Note: For VAV-system design purposes, Vps
is the highest expected system primary airflow at the design
condition analyzed. System primary airflow at design is usually less than the sum of design zone primary airflow values
because primary airflow seldom peaks simultaneously in all
VAV zones.
Modify Section A1.2.1 as shown.
A1.2.1 Single Supply Systems. For single supply systems,
wherein all of the air supplied to each ventilation zone is a
mixture of outdoor air and system-level recirculated air, zone
ventilation efficiency (Evz) shall be determined in accordance
with Equation A1.2.1-1. Examples of single supply systems
include constant-volume reheat, single-duct VAV, single-fan
dual-duct, and multizone systems.
Evz = 1 + Xs – Zpz

(A1.2.1-1)

where the average outdoor air fraction for the system (Xs) is
determined in accordance with Equation A1.1, and the primary outdoor air fraction for the zone (Zpz) is determined in
accordance with Section 6.2.5.1 Equation A1.2.1-2.
Zpz = Voz/Vpz

(A1.2.1-2)

For VAV systems, Vpz is the lowest zone primary airflow
value expected at the design condition analyzed.
Modify Section A3 as shown. The remainder of Section A3
is unchanged.
A3. SYMBOLS
[...]
Ev

system ventilation efficiency: the efficiency with
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which the system distributes air from the outdoor air
intake to the breathing zone in the ventilation-critical
zone, which requires the largest fraction of outdoor
air in the primary airstream. Ev shall be determined in
accordance with Section 6.2.5.2 or Section A1.
[...]
Vou

uncorrected outdoor air intake: see Section 6.2.5.31.

[...]
Vpz

zone primary airflow: see Section 6.2.5.1 the zone
primary airflow to the ventilation zone, including
outdoor air and recirculated air.

[...]
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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
ASHRAE, founded in 1894, is a global society advancing human well-being through sustainable technology for the
built environment. The Society and its members focus on building systems, energy efficiency, indoor air quality,
refrigeration, and sustainability. Through research, Standards writing, publishing, certification and continuing
education, ASHRAE shapes tomorrow’s built environment today.
For more information or to become a member of ASHRAE, visit www.ashrae.org.
To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards.
Visit the ASHRAE Bookstore
ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, on CD-ROM, 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 version. 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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