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Canadian Standards Association (operating as “CSA Group”), under
whose auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards Council of
Canada to the National Standards system in 1973. It is a not-for-
profit, nonstatutory, voluntary membership association engaged in
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and
users — including manufacturers, consumers, retailers, unions and
professional organizations, and governmental agencies. The
standards are used widely by industry and commerce and often
adopted by municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety, building and
construction, and the environment.

Individuals, companies, and associations across Canada indicate
their support for CSA Group’s standards development by
volunteering their time and skills to Committee work and supporting
CSA Group’s objectives through sustaining memberships. The more
than 7000 committee volunteers and the 2000 sustaining
memberships together form CSA Group’s total membership from
which its Directors are chosen. Sustaining memberships represent a
major source of income for CSA Group’s standards development
activities.

CSA Group offers certification and testing services in support of and
as an extension to its standards development activities. To ensure
the integrity of its certification process, CSA Group regularly and
continually audits and inspects products that bear the

CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA
Group has regional branch offices in major centres across Canada
and inspection and testing agencies in eight countries. Since 1919,
CSA Group has developed the necessary expertise to meet its
corporate mission: CSA Group is an independent service
organization whose mission is to provide an open and effective
forum for activities facilitating the exchange of goods and services
through the use of standards, certification and related services to
meet national and international needs.

For further information on CSA Group services, write to
CSA Group

178 Rexdale Boulevard

Toronto, Ontario, MOW 1R3
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A National Standard of Canada is a standard developed by a
Standards Council of Canada (SCC) accredited Standards
Development Organization, in compliance with requirements and
guidance set out by SCC. More information on National Standards of
Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation,
Science and Economic Development (ISED) Canada. With the goal of
enhancing Canada's economic competitiveness and social well-
being, SCC leads and facilitates the development and use of national
and international standards. SCC also coordinates Canadian
participation in standards development, and identifies strategies to
advance Canadian standardization efforts.

Accreditation services are provided by SCC to various custom. *s,
including product certifiers, testing laboratories, and stanc. >rds
development organizations. A list of SCC programs and accre.'ited
bodies is publicly available at www.scc.ca.
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600-55 Metcalfe Street
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Cette Norme Nationale du Canada est disponible en versions frangaise et anglaise.

Altr.~ugh .~ ‘intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of
the users to judge its suitability for their particular purpose.
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Preface

This is the seventh edition of CSA A440.2/CSA A440.3, Fenestration energy performance/User guide to
CSA A440.2:19, Fenestration energy performance. It supersedes the previous editions published in 2014
and 2009 under the title Fenestration energy performance/User guide to CSA A440.2 and in 2004, 1998,
1993, and 1991 under the title Energy performance of windows and other fenestration systems (and
associated user guides).

CSA A440.2 applies to the determination of energy performance properties for a variety of fenestration
systems, including fixed windows, operable windows, sliding glass doors, hinged doors, skylights with
flat glazings, and curtain walls. It includes the following energy performance properties, which are
applicable to all building types (residential, commercial, and other):

a) overall coefficient of heat transfer (U-factor);

b) solar heat gain coefficient (SHGC); and

c) visible transmittance (VT).

These properties can be evaluated using either computer simulation or measurement.

In addition, CSA A440.2 provides a means for determining a comparative Energy Rating (ER) for fixed
and operable windows, sliding doors, and hinged doors to be used in low-rise residential housing. The
ER combines the U-factor, SHGC, and heat losses resulting from air leakage into a single rating that
allows the energy performance of fixed and operable windows, sliding doors, and hinged doors to be
compared over an average heating season. Assumptions have been made about the size of the fixed
and operable windows, sliding doors, and hinged doors in order to develop the ER.

Annex B provides some information on how climate change can affect fenestration product design and
application.

CSA A440.3, the user guide to CSA A440.2, has been prepared to explain the content and use of

CSA A440.2. CSA A440.3 allows the knowledgeable user to develop specific energy performance
properties that apply to fenestration systems of different sizes in specific geographic locations and
orientations. CSA A440.3 is divided into three parts. In Section |, the energy performance of fenestration
systems is discussed in general terms to provide an overview of the issues that should be considered in
the selection of fenestration systems. Section | also explains some of the content of CSA A440.2. In
Section I, technical explanations are provided for specific clauses of CSA A440.2. In Section lll, the
concepts of Specific Energy Rating (ERS) and Energy Rating for the cooling season (ERC) are explained
for more advanced users.

CSA A440.2 is considered suitable for use for conformity assessment within the stated scope of the
Standard.

CSA acknowledges that the development of these Standards was made possible, in part, by the financial
support of Natural Resources Canada (NRCan).

This Standard was prepared by the Subcommittee on Energy Evaluation of Windows, under the
jurisdiction of the Technical Committee on Performance Standards for Windows and the Strategic
Steering Committee on Construction and Civil Infrastructure, and has been formally approved by the
Technical Committee.

March 2019 © 2019 Canadian Standards Association 10
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CSA A440.2 has been developed in compliance with Standards Council of Canada requirements for
National Standards of Canada. It has been published as a National Standard of Canada by CSA Group.
Notes:

1)
2)

3)

4)

5)

Use of the singular does not exclude the plural (and vice versa) when the sense allows.

Although the intended primary application of this Standard is stated in its Scope, it is important to note that it

remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.

This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code

of good practice for standardization as “substantial agreement. Consensus implies much more than a simple

majority, but not necessarily unanimity”. It is consistent with this definition that a member may be included in

the Technical Committee list and yet not be in full agreement with all clauses of this Standard.

To submit a request for interpretation of this Standard, please send the following information to

inquiries@csagroup.org and include “Request for interpretation” in the subject line:

a) define the problem, making reference to the specific clause, and, where appropriate, include an
illustrative sketch;

b)  provide an explanation of circumstances surrounding the actual field condition; and

c)  where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the
issue.

Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

This Standard is subject to review within five years from the date of publication. Suggestions for its

improvement will be referred to the appropriate committee. To submit a proposal for change, please send the

following information to inquiries@csagroup.org and include “Proposal for change” in the subject line:

a) Standard designation (number);

b) relevant clause, table, and/or figure number;

¢) wording of the proposed change; and

d) rationale for the change.
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1 Scope

1.1

This Standard applies to
a) fenestration systems covered by AAMA/WDMA/CSA 101/1.5.2/A440, including
i)  vertically sliding windows;
ii) horizontally sliding windows;
iii) dual-action windows;
iv) casement windows, both fixed and operable;
v) projecting (awning/hopper) windows;
vi) fixed windows;
vii) sidelites;
viii) transom windows;
ix) sliding doors;
X) side-hinged doors;
xi) dual-action side-hinged doors;
xii) architectural terrace doors;
xiii) unit skylights and roof windows;
xiv) greenhouse or garden windows; and
xv) tubular daylighting devices;
b) curtain walls; and
c) garage (vehicular access/rolling) doors.
Note: Unless otherwise specified, the term “fenestration system” is used to apply to all products listed in
Clause 1.1.

1.2

This Standard specifies both measurement and calculation methods for establishing the following
fenestration system properties for both residential and commercial applications:

a) overall coefficient of heat transfer (U-factor);

b) solar heat gain coefficient (SHGC); and

c) visible transmittance (VT).

This Standard also specifies measurement methods for establishing the Temperature Index (/) for
fenestration systems for both residential and commercial applications.

Note: The fenestration properties established in accordance with this Standard are for specific indoor and outdoor
conditions and will vary slightly under actual conditions. The values obtained by the methods specified in this
Standard are considered to provide an acceptable basis for comparing performance in use.
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Section I — Understanding fenestration energy performance
1.1 Purpose of CSA A440.2

1.1.1

CSA A440.2 was developed to allow comparison of the energy performance of different fenestration
systems. In the past, the energy performance information provided by the manufacturer was often
limited to the R-value or the U-factor for the centre-of-glass area. Because the effects of the frame and
sash were not taken into account, the energy performance of the fenestration system was usually
overrepresented. CSA A440.2 specifies a procedure for evaluating the energy performance parameters
of the total fenestration system, including the glass, frame, and sash.

1.1.2

The properties that affect the energy performance of fenestration systems are
a) solar heat gain;

b) heat losses resulting from conduction, radiation, and convection; and

c) heat losses resulting from air leakage.

CSA A440.2 provides methods for determining the solar heat gain coefficient (SHGC) and the heat losses
resulting from conduction, radiation, and convection (U-factor). The procedure for determining air
leakage is specified in AAMA/WDMA/CSA 101/1.5.2/A440.

I.1.3

CSA A440.2 also provides a method for calculating the overall Energy Rating (ER) for a fenestration
system to be used in a self-contained low-rise residential building by combining, into a single overall
rating, the following three properties:

a) solar heat gain coefficient (SHGC);

b) overall coefficient of heat transfer (U-factor); and

c) air leakage.

The ER provides a means to compare the energy performance of fenestration systems used in low-rise
residential buildings. However, because of the manner in which the ER is determined, there are
limitations to its applicability. As explained in Clause 1.6, ER is only applicable when comparing
fenestration systems that are to be used in houses under heating conditions.
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