
ASHRAE  STANDARDASHRAE  STANDARD

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

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

A Method of
Determining Air
Change Rates in
Detached Dwellings

ANSI/ASHRAE Standard 136-1993 (RA 2006)
Reaffirmation of ANSI/ASHRAE Standard 136-1993

Approved by the ASHRAE Standards Committee on June 30, 1993, and reaffirmed on January 21, 2006; by the
ASHRAE Board of Directors on July 1, 1993, and reaffirmed on January 26, 2006; and by the American National
Standards Institute on August 18, 1993, and reaffirmed on January 27, 2006.

ASHRAE Standards are scheduled to be updated on a five-year cycle; the date following the standard number is
the year of ASHRAE Board of Directors approval. The latest copies may be purchased from ASHRAE Customer
Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 404-321-5478. Tele-
phone: 404-636-8400 (worldwide) or toll free 1-800-527-4723 (for orders in US and Canada).

© Copyright 2006 ASHRAE, Inc.

ISSN 1041-2336

When addenda,  interpretations, or errata to this standard have been approved, they can be downloaded free of
charge from the ASHRAE Web site at http://www.ashrae.org.

This is a preview of "ANSI/ASHRAE 136-1993...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAE1361993RA2006?source=preview


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,
d. permission to reprint portions of the Standard.

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.

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.
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2 ANSI/ASHRAE Standard 136-1993 (RA 2006)

(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 ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.)

FOREWORD

This is a reaffirmation of ASHRAE Standard 136-1993.
This standard falls under the Standards Committee classifica-
tion of Standard Method of Measurement. This standard was
prepared under the auspices of the American Society of Heat-
ing, Refrigerating and Air-Conditioning Engineers (ASHRAE).
It may be used, in whole or in part, by an association or govern-
ment agency with due credit to ASHRAE. Adherence is strictly
on a voluntary basis and merely in the interests of obtaining
uniform standards throughout the industry.

The changes made for the 2006 reaffirmation were
updates to the references.

1. PURPOSE

The purpose of this standard is to provide a procedure for
determining effective outdoor air change rates in detached
dwellings. This procedure is intended for use in evaluating the
impact of these air change rates on indoor air quality.

2. SCOPE

2.1 The effective outdoor air change rates calculated by use
of this standard

a. are based on the use of measured air leakage data,
b. include the effects of infiltration and mechanical ventila-

tion,
c. are annual average values, and
d. apply only to detached single-family dwellings.

2.2 The effective outdoor air change rates determined by the
use of this standard are not appropriate for use in estimating
peak pollutant levels or energy loss due to infiltration.

2.3 This standard does not specify required air change rates
nor take into account the additional infiltration that may result
from opening windows and doors or the unintentional venti-
lation caused by operation of heating and cooling equipment.

3. DEFINITIONS

air change rate: the ratio of the volumetric rate at which air
enters or leaves a building to the building volume with iden-
tical volume units (normally expressed in units of air changes
per hour).

building volume: the volume of a building that exchanges air
with outdoor (ambient) air. For the purposes of this standard,
the building volume is the space that is deliberately condi-
tioned for human comfort.

detached dwelling: a separate building composed of an inter-
connected series of rooms operated under a single tenancy,
used as a domicile by one or more persons and containing
cooking, eating, living, sleeping, and sanitary facilities.

effective air change rate: the constant outdoor air change rate
that would result in the same average pollutant concentration

over the same period of time as actually occurs under varying
conditions.

infiltration: the uncontrolled inward airflow through cracks
and openings in the building envelope, caused by the pressure
effects of wind and/or differences in indoor and outdoor air
density. These openings in the building envelope may be inten-
tional or unintentional, but flow through window and door
openings is excluded.

 mechanical ventilation: the process of supplying or removing
air by mechanical means to or from any space. Such air may
or may not have been conditioned. Mechanical means shall
include ducts and vents driven by fans and/or blowers but shall
exclude any device driven directly by wind action, such as
turbine ventilators.

natural ventilation: ventilation using only natural motive
forces, such as wind pressure or differences in air density. This
takes into account airflow though all openings, including
window and door openings.

normalized leakage: the dimensionless value calculated from
the leakage area, building height, and floor area (using the
method of ANSI/ASHRAE 119, Air Leakage Performance for
Detached Single-Family Residential Buildings1) that
describes the relative tightness of the envelope.

outdoor air: air outside a building or taken from the external
atmosphere and, therefore, not previously circulated through
the ventilation system.

outdoor air change rate: the ratio of the volumetric rate at
which outdoor air enters a building space to the building
volume with identical volume units (normally expressed in
units of air changes per hour).

ventilation: the process of supplying or removing air by natu-
ral or mechanical means to or from any space. Such air may or
may not have been conditioned. For the purposes of this stan-
dard, ventilation shall be taken to mean the process of supply-
ing outdoor air to or removing indoor air from a dwelling by
natural or mechanical means.

4. DETERMINATION OF EFFECTIVE
AIR CHANGE RATE

4.1 Procedure for Calculation of Effective Air Change
Rate. The effective air change rate shall be calculated accord-
ing to the procedures outlined in 4.2, 4.3, and 4.4.

4.2 Ventilation by Infiltration. The normalized leakage,
Ln, shall be determined using the method of ANSI/ASHRAE
119, Air Leakage Performance for Detached Single-Family
Residential Buildings.1

The component of the effective air change rate due to
infiltration, AI (air changes per hour), shall be calculated using

AI = Ln × W

where W is a factor accounting for the effect of local weather.
W is in air changes per hour.

Values of W are listed in Table 1 for many North American
cities. For cities not included in Table 1, values of W may be
estimated by using the value for the nearest location.
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