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FOREWORD

SMACNA has included a procedure for leakage testing of ductwork since January of 1965. The process like many
others has evolved after more research and feedback from the industry led to changes in both the pass/fail criteria and
the application of testing. The next major leap in the process is this standard. It goes beyond the duct and includes
procedures for any item included in a forced air system. As the focus on energy use intensifies so does the focus on
leakage. The problem is that many of the claims made are based on models, not real measurements and upon further
inspection the models are based on flawed assumptions. This results in buildings not meeting performance expectations
because the expectations were flawed to begin with.

This standard addresses leakage testing of the entire forced air system and does so in a practical manner where the
pass/fail criterions are based on sound research. The emphasis is on the entire process and team, not just the installing
contractor. Systems need to be designed to achieve the desired performance. Designing is more than simply writing
ones wishes in the specifications. Manufacturers need to provide useful data free from marketing gimmicks so the
advertised performance is relevant to field performance and testing.

This standard is the next step in the evolution of forced air system performance and when applied will improve the
performance of a forced air system while balancing the costs of doing so. SMACNA expresses appreciation to all of
those whose knowledge and effort led to the development of this new standard.

SHEET METAL AND AIRCONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION, INC.
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NOTICE TO USERS
OF THIS PUBLICATION

1. DISCLAIMER OF WARRANTIES

a) The Sheet Metal and Air Conditioning Contractors’ National Association (“SMACNA”) provides its product for informational
purposes.

b) The product contains “Data” which is believed by SMACNA to be accurate and correct but the data, including all information,
ideas and expressions therein, is provided strictly “AS IS,” with all faults. SMACNA makes no warranty either express or implied
regarding the Data and SMACNA EXPRESSLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR PARTICULAR PURPOSE.

c¢) By using the data contained in the product user accepts the Data “AS IS” and assumes all risk of loss, harm or injury that may
result from its use. User acknowledges that the Data is complex, subject to faults and requires verification by competent profession-
als, and that modification of parts of the Data by user may impact the results or other parts of the Data.

d) INNO EVENT SHALL SMACNA BE LIABLE TO USER, OR ANY OTHER PERSON, FOR ANY INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES ARISING, DIRECTLY OR INDIRECTLY, OUT OF OR RELATED TO USER’S USE OF
SMACNA’S PRODUCT OR MODIFICATION OF DATA THEREIN. This limitation of liability applies even if SMACNA has
been advised of the possibility of such damages. IN NO EVENT SHALL SMACNA'’S LIABILITY EXCEED THE AMOUNT
PAID BY USER FOR ACCESS TO SMACNA’S PRODUCT OR $1,000.00, WHICHEVER IS GREATER, REGARDLESS OF
LEGAL THEORY.

e) User by its use of SMACNA'’s product acknowledges and accepts the foregoing limitation of liability and disclaimer of warranty
and agrees to indemnify and hold harmless SMACNA from and against all injuries, claims, loss or damage arising, directly or
indirectly, out of user’s access to or use of SMACNA’s product or the Data contained therein.

2. ACCEPTANCE

This document or publication is prepared for voluntary acceptance and use within the limitations of application defined herein, and
otherwise as those adopting it or applying it deem appropriate. It is not a safety standard. Its application for a specific project is
contingent on a designer or other authority defining a specific use. SMACNA has no power or authority to police or enforce compli-
ance with the contents of this document or publication and it has no role in any representations by other parties that specific com-
ponents are, in fact, in compliance with it.

3. AMENDMENTS

The Association may, from time to time, issue formal interpretations or interim amendments, which can be of significance between
successive editions.

4. PROPRIETARY PRODUCTS

SMACNA encourages technological development in the interest of improving the industry for the public benefit. SMACNA does
not, however, endorse individual manufacturers or products.

5. FORMAL INTERPRETATION

a) A formal interpretation of the literal text herein or the intent of the technical committee or task force associated with the docu-
ment or publication is obtainable only on the basis of written petition, addressed to the Technical Resources Department and sent
to the Association’s national office in Chantilly, Virginia. In the event that the petitioner has a substantive disagreement with
the interpretation, an appeal may be filed with the Technical Resources Committee, which has technical oversight responsibility.
The request must pertain to a specifically identified portion of the document that does not involve published text which provides the
requested information. In considering such requests, the Association will not review or judge products or components as being in
compliance with the document or publication. Oral and written interpretations otherwise obtained from anyone affiliated with the
Association are unofficial. This procedure does not prevent any committee or task force chairman, member of the committee or task
force, or staff liaison from expressing an opinion on a provision within the document, provided that such person clearly states that
the opinion is personal and does not represent an official act of the Association in any way, and it should not be relied on as such.
The Board of Directors of SMACNA shall have final authority for interpretation of this standard with such rules or procedures as
they may adopt for processing same.
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b) SMACNA disclaims any liability for any personal injury, property damage, or other damage of any nature whatsoever, whether
special, indirect, consequential or compensatory, direct or indirectly resulting from the publication, use of, or reliance upon this
document. SMACNA makes no guaranty or warranty as to the accuracy or completeness of any information published herein.

6. APPLICATION

a) Any standards contained in this publication were developed using reliable engineering principles and research plus consultation
with, and information obtained from, manufacturers, users, testing laboratories, and others having specialized experience. They are
subject to revision as further experience and investigation may show is necessary or desirable. Construction and products which
comply with these Standards will not necessarily be acceptable if, when examined and tested, they are found to have other features
which impair the result contemplated by these requirements. The Sheet Metal and Air Conditioning Contractors’ National
Association and other contributors assume no responsibility and accept no liability for the application of the principles or tech-
niques contained in this publication. Authorities considering adoption of any standards contained herein should review all federal,
state, local, and contract regulations applicable to specific installations.

b) In issuing and making this document available, SMACNA is not undertaking to render professional or other services for or on
behalf of any person or entity. SMACNA is not undertaking to perform any duty owed to any person or entity to someone else. Any
person or organization using this document should rely on his, her or its own judgement or, as appropriate, seek the advice of a
competent professional in determining the exercise of reasonable care in any given circumstance.

7. REPRINT PERMISSION

Non-exclusive, royalty-free permission is granted to government and private sector specifying authorities to reproduce only any
construction details found herein in their specifications and contract drawings prepared for receipt of bids on new construction and
renovation work within the United States and its territories, provided that the material copied is unaltered in substance and that the
reproducer assumes all liability for the specific application, including errors in reproduction.

8. THE SMACNA LOGO

The SMACNA logo is registered as a membership identification mark. The Association prescribes acceptable use of the logo and
expressly forbids the use of it to represent anything other than possession of membership. Possession of membership and use of the
logo in no way constitutes or reflects SMACNA approval of any product, method, or component. Furthermore, compliance of any
such item with standards published or recognized by SMACNA is not indicated by presence of the logo.
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FOR THE SPECIFIER/DESIGNER

CHAPTER 1
11 ENERGY IMPACTS OF AIR
LEAKAGE

Air leakage from different sections of an HVAC system
impacts overall system energy use differently. For
example, return leaks draw in unconditioned or par-
tially conditioned air. Supply leaks outside the condi-
tioned space wastes thermal energy. Supply leaks
within the conditioned space, while less problematic
than leaks outside the conditioned space, reduces
design airflow delivery to certain conditioned space(s)
resulting in occupant discomfort, thermostat adjust-
ment and increased system run time. Because the loca-
tion of every air leak and its surroundings would have
to be considered to accurately quantify the energy
impact of air leakage, it is impractical to associate
usable values in terms of energy loss to air duct leakage
rates. Therefore, most HVAC system air leakage is
parasitic energy loss from ducted air systems and must
be minimized using a reasonable, economical approach.

This manual provides methods to reduce overall
HVAC system air leakage using cost effective
approaches. These methods include the specification
of rated or tested low-leakage components and extend
through the overall design of the HVAC system.

1.2 HOW MUCHTO TEST

For HVAC systems of adequate assembly and sealing,
it is unnecessary to test 100 percent of the system.
Testing a representative portion of the system is an
informative and cost-effective way to approach air
leakage testing. If a representative test results in unac-
ceptable air leakage, then it is simpler to evaluate and
determine if the leakage is due to an isolated issue or
otherwise indicative of a systemic issue.

Initially, it is recommended that 20 percent by surface
area of representative portions will be tested. The
selection of the section or sections can be provided by
a knowledgeable third party but must be a collabora-
tive effort involving the testing contractor. The testing
contractor must have input regarding the boundaries
of a test section based on practical limits and jobsite
conditions.

Unless otherwise agreed to with the responsible party,
all tests need to be witnessed by a qualified indepen-
dent third party or the designer. The results of these
tests would then drive the degree of testing going for-
ward using methods described later in this manual.
The contractor may choose to test for leakage during
initial installation to ensure the quality required of the

To differentiate isolated issues from systemic issues,
it’s important to understand the distinction between the
two. Isolated incidents can include but are not limited
to a missing or deficient blank off, a single missed con-
nection, or otherwise a specific, individual, isolated air
leak. In these cases, the deficiency is corrected, and the
test section is re-tested. If the re-test results in a pass,
then leakage is not a concern as the incident was in fact
an isolated case.

Systemic issues or issues that affect the overall sys-
tem, include but are not limited to improper sealing of
all, or multiple joints, the use of products not consis-
tent with the specification, improperly installed com-
ponents, or poor workmanship.

If the failure of the initial test is believed to be caused
by systemic issues, an additional portion of the system
must be tested. If the additional portion fails, this
would likely verify that there are in fact systemic issues
causing the leakage of air from the system that need to
be rectified and the entire system shall be tested.

For smaller systems, it can be more practical to per-
form a single test for the entire system. This depends
on the capacity of the testing equipment, the size and
complexity of the system, and other factors. One dis-
advantage to doing a single test is trying to isolate
leaks. If it is determined that a leakage issue exists,
finding the source is the next step. This will require
dividing the system into smaller portions, using
smoke, or simply walking the system listening for
sources of leakage.

Larger systems will likely need to be divided into
portions. The size of a given portion is based on the
capacity of the equipment being used, the size and
complexity of the given system, as well as test param-
eters including the amount of the allowable leakage.

1.2.1 Deciding Which Portions to Test:

* Do some duct portions serve more sensitive
or more important areas than others?

*  Areas where initial visual inspections may
indicate potential leakage issues

*  Higher pressure duct systems

*  Exterior portions (outside the building
envelope)

*  Lower pressure portions, downstream of the

components is being met. VAV boxes
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