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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, M9W 1R3
Canada

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 customers,
including product certifiers, testing laboratories, and standards
development organizations. A list of SCC programs and accredited
bodies is publicly available at www.scc.ca.

Standards Council of Canada
600-55 Metcalfe Street
Ottawa, Ontario, K1P 6L5
Canada

Cette Norme Nationale du Canada n’est disponible qu’en anglais.

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 to judge its suitability for their particular purpose.

®A trademark of the Canadian Standards Association, operating as “CSA Group”
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CSA Group American National Standards
Institute

The 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.

The American National Standards Institute (ANSI), Inc.
is the nationally recognized coordinator of voluntary
standards development in the United States through
which voluntary organizations, representing virtually
every technical discipline and every facet of trade and
commerce, organized labor and consumer interests,
establish and improve the some 10,000 national
consensus standards currently approved as American
National Standards.
ANSI provides that the interests of the public may
have appropriate participation and representation in
standardization activity, and cooperates with
departments and agencies of U.S. Federal, state and
local governments in achieving compatibility between
government codes and standards and the voluntary
standards of industry and commerce.
ANSI represents the interests of the United States in
international nontreaty organizations such as the
International Organization for Standardization (ISO)
and the International Electrotechnical Commission
(IEC). The Institute maintains close ties with regional
organizations such as the Pacific Area Standards
Congress (PASC) and the Pan American Standards
Commission (COPANT). As such, ANSI coordinates the
activities involved in the U.S. participation in these
groups.
ANSI approval of standards is intended to verify that
the principles of openness and due process have been
followed in the approval procedure and that a
consensus of those directly and materially affected by
the standards has been achieved. ANSI coordination is
intended to assist the voluntary system to ensure that
national standards needs are identified and met with a
set of standards that are without conflict or
unnecessary duplication in their requirements.

For further information on CSA Group services, write
to

CSA Group
178 Rexdale Boulevard, Toronto, Ontario,

Canada M9W 1R3

Responsibility of approving American standards rests
with the

American National Standards Institute, Inc.
25 West 43rd Street, Fourth floor

New York, NY 10036
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Preface
This is the eighth edition of CSA/ANSI Z21.47 • CSA 2.3, Gas-fired central furnaces. It supersedes the
previous editions published in 2016, 2012, 2006, 2003, 2001, 1998, and 1993.

The major changes to this edition include the following:
• In Clause 3, the Definitions clause, links have been added to the definition of “flue losses”. A

publication reference has been added to the definition of “heat deflection temperature”. The
definition of “heating capacity” has been relocated from footnote to Clause 3. The definition for “air-
intake pipe” has been added as recommended by the Z21/83 TC for non-metallic venting. The
definition for “vent terminal (vent cap)” has been deleted. The definition for “vent terminal” has
been revised.

• The clause on direct vent has been relocated from Clause 6.8.5 to Clause 4.2.6 as proposed by the
Z21/83 TC for non-metallic venting.

• Clause 4.10.1 has incorporated an interim provision for significant updates to ANSI Z21.20.
• In Clause 4.11.2, existing requirement has been clarified. The current requirements continue only to

allow an accessible switch that is integral to the gas control and the only change to the clause is the
change from “manually” to “directly” for interrupting electric power to automatic valves. For
clarification of the intent of the switch, the term “manually activated” has been proposed to describe
the type of switch.

• To accommodate higher discharge air temperatures, Clause 8.7 has been modified for recreational
vehicles. If all testing can be passed at the higher temperatures, the restrictions found in the current
Clause 4.12.4 for residential style furnaces can safely be eliminated.

• Clause 4.14.14.2, method of test for venting components, has been modified to comply with the
Z21/83 TC proposal for non-metallic venting.

• Clause 4.23 on installation manuals has been modified to clarify the conditions under which the
furnace must operate when used during the last stages of construction (finishing heat) and prior to
occupancy.

• Clarification has been added to Clause 4.23.4 to exclude the use of an external pressure test port.
• In Clause 4.23.6, guidance has been added on testing non-metallic vent pipe without or with thermal

insulation, minimum distance from adjacent public walkways, adjacent buildings, openable windows,
building openings, protecting building materials from degradation by flue gas, instructions for
maximum and minimum vent equivalent length, and instruction to cover building wall penetrations.

• In Clause 5.4 on test gases, an option has been added to conduct burner operating characteristic
tests with Test Gas G or H.

• In Clause 5.27.7.2, an option has been added to allow the elbow to be installed inside the enclosure
and to allow the use of materials not listed in Table 15 that are tested to ASTM D648. Materials have
been removed from Table 15 that are not commonly used.

• In Clause 5.29.4.2, on the method of test for electrical leakage current evaluation, UL 1995 has been
replaced with UL 60335-2-40.

• In Clause 5.35.2, on the method of test on venting systems for Category II, III, or IV furnaces, the
calculation for allowable leakage rate has been corrected.

• In Clause 6.11.1, on rating plates, an option has been added to list “direct or non-direct vent forced
air furnace” as a configuration.

• Clause 7.4.11, on vent-air intake terminal pendulum load test, has been added based on the Z21/83
TC proposal for non-metallic venting with modifications for furnaces.

• In Clause 8.11.4, on installation marking, the specification for insulation ductwork needed to comply
with Clause 9.6 has been added.

• In Clause 13, on items unique to Canada, reference to 3 phase furnaces has been corrected.
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This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard.

This Standard was prepared by the Z21/CSA Joint Technical Subcommittee on Standards for Gas-Fired
Central Furnaces, under the jurisdiction of the Z21/83 Technical Committee on Performance and
Installation of Gas Burning Appliances and Related Accessories, the Canadian Technical Committee on
Gas Appliances and Related Accessories, and the Fuels and Appliances Strategic Steering Committee,
and had been formally approved by the Technical Committees and the Interprovincial Gas Advisory
Council.

This Standard 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.

This Standard has been approved by the American National Standards Institute (ANSI) as an American
National Standard.

Interpretations: The Fuels and Appliances Strategic Steering Committee has provided the following
direction for the interpretation of standards under its jurisdiction: “The literal text shall be used in
judging compliance of products with the safety requirements of this Standard. When the literal text
cannot be applied to the product, such as for new materials or construction, and when a relevant
committee interpretation has not already been published, CSA Group’s procedures for interpretation
shall be followed to determine the intended safety principle.”
Notes:
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) 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.
3) 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.

4) 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.

5) 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;
c) wording of the proposed change; and
d) rationale for the change.

standardsactivities.csa.ca
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CSA/ANSI Z21.47:21 • CSA 2.3:21
Gas-fired central furnaces

0 History of the development of Gas-fired central furnaces
Note: This history is informative and is not part of the Standard.
With the onset of the Free Trade Agreement between the United States and Canada on January 2, 1988,
significant attention was given to the harmonization of the United States and Canadian safety standards
addressing gas-fired equipment for residential, commercial, and industrial applications. It was believed
that the elimination of the differences between the standards would remove potential trade barriers
and provide an atmosphere in which North American manufacturers could market more freely in the
United States and Canada. The harmonization of these standards was also seen as a preliminary step
toward harmonization with international standards, which was to become a necessity as Europe moved
toward its goal to form an economic United States of Europe (EC) by the early 1990s.

A Z21/CGA joint working group on harmonizing central furnace standards was established. On May 4,
1989, the joint working group reviewed an initial comparison of the construction sections of the
Standard for Gas-Fired Central Furnaces (Except Direct Vent Central Furnaces), ANSI Z21.47-1987, and
the National Standard of Canada, CAN/CGA-2.3-M86. It was agreed that a consultant should be used to
draft a complete unitary standard to address gas-fired central furnaces, including direct vent central
furnaces. As a result, several drafts, based on the current Standards for Gas-Fired Central Furnaces
(Except Direct Vent Central Furnaces) (ANSI Z21.47-1990 and Z21.47a-1990, ANSI Z21.64-1990, and
CAN/CGA 2.3-M86) were subsequently developed by the consultant and reviewed by the joint working
group between 1989 and 1991.

A joint Z21/CGA Joint Subcommittee on Standards for Gas-Fired Central Furnaces was then established,
based on memberships of the Z21 Subcommittee on Standards for Gas-Fired Central Furnaces and the
CGA 2.3-2.9 Committee on Standards for Central Furnaces, Duct Furnaces, and Unit Heaters.
Membership encompasses representatives from the U.S. and Canadian manufacturing industry, gas
suppliers (natural and LP), regulatory authorities and general interest with the intent that each country
is equally represented.

The first meeting of the Z21/CGA Joint Central Furnace Subcommittee was held on July 10–12, 1992. At
that meeting a third draft of a harmonized central furnace standard was considered and modified. A
fourth draft was subsequently adopted for industry review during November 1991.

With the formation of joint subcommittees, a Canadian Gas Association Standards Steering Committee
on Gas Burning Appliances and Related Accessories was established to parallel Accredited Standards
Committees Z21 and Z83. Also, to support the formation of joint subcommittees, operating procedures
for joint subcommittees in accordance with American National Standards Institute procedures were
developed and subsequently approved by ANSI on April 1, 1993.

Following reconsideration and modification of the proposed draft standard for gas-fired central furnaces
in light of comments received, the joint central furnace subcommittee, at its February 11–13, 1992
meeting, recommended the proposed fourth draft to the Z21 Committee and the CGA Standards
Steering Committee for approval.

The Z21 Committee, at its April 9, 1992 meeting, approved the proposed fourth draft of the harmonized
standard for central furnaces, as modified by the joint subcommittee. The CGA Standards Steering
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Committee concurred with the actions of the Z21 Committee but further modified the standard to
better address bilingual instructions and markings and other issues unique to one country. The
additional modifications by the CGA Committee were subsequently adopted by the Z21 Committee by
letter ballot dated June 16, 1992.

The first edition of the harmonized Standard for Gas-Fired Central Furnaces, ANSI Z21.47/CGA 2.3,
incorporated coverage from the Standard for Direct Vent Central Furnaces, ANSI Z21.64, coverage for
recreational vehicle central furnaces, and central furnaces for outdoor installation. The first edition of
the harmonized standard was approved by the Standards Advisory Committee and the Standards
Council of Canada on March 31, 1993, and by the American National Standards Institute, Inc., on May
26, 1993.

At their respective meetings on April 10 and April 11, 1996, and by letter ballot dated May 16, 1996,
members of the Z21 Accredited Standards Committee and the Z83 Accredited Standards Committee
unanimously approved the merger of the two committees. By letter ballot dated October 8, 1996, the
members of the Z21 Committee and the Z83 Committee unanimously approved the title and procedures
of the new committee as Accredited Standards Committee Z21/83 on Performance and Installation of
Gas-Burning Appliances and Related Accessories.

The Z21/83 Committee, at its April 17, 1997 meeting, approved proposed revisions to the harmonized
central furnace standard. The Canadian Standards Steering Committee concurred with the actions of the
Z21/83 Committee and approved the proposed revisions to the harmonized central furnace standard.
The second edition of the harmonized central furnace standard was approved by the Interprovincial Gas
Advisory Council on December 21, 1998, and the American National Standards Institute, Inc. on June 9,
1998.

The third edition of the harmonized central furnace standard was approved by the Interprovincial Gas
Advisory Council on September 4, 2001, and the American National Standards Institute, Inc. on
September 27, 2000.

The fourth edition of the harmonized central furnace standard was approved by the Interprovincial Gas
Advisory Council on August 28, 2003, and the American National Standards Institute, Inc. on September
17, 2003.

The fifth edition of the harmonized central furnace standard was approved by the Interprovincial Gas
Advisory Council on December 1, 2006, and the American National Standards Institute, Inc. on July 27,
2006.

The sixth edition of the harmonized central furnace standard was approved by the Interprovincial Gas
Advisory Council on March 22, 2012, and the American National Standards Institute, Inc. on March 27,
2012.

The seventh edition of the central furnace standard was distributed for industry review during October
2012, June 2014, December 2014, and May 2015; approved by the Z21/83 Technical Committee on
Performance and Installation of Gas Burning Appliances and Related Accessories on March 6, 2016,
March 25, 2016, and July 11, 2016; the CSA Technical Committee on Gas Appliances and Related
Accessories on March 6, 2016, March 25, 2016, and July 11, 2016; by the American National Standards
Institute, Inc. on October 28. 2016; and by the Interprovincial Gas Advisory Council on August 22, 2016.

The eighth edition of the Gas-fired central furnaces Standard, was distributed for industry review on
September 24, 2019; approved by the Z21/83 Technical Committee on Performance and Installation of
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Gas Burning Appliances and Related Accessories on February 17, 2021; and the CSA Technical
Committee on Gas Appliances and Related Accessories on November 24, 2020.

Previous editions of the central furnace standard, and addenda thereto, approved by the American
National Standards Institute or its predecessor organizations are as follows:

Z21.13–1934
Z21.13–1936
Z21.13–1938
Z21.13–1940 Z21.13a-1940
Z21.13–1943
Z21.13–1945 Z21.13a-1950 Z21.13b-1950
Z21.13.2–1951 Z21.13.2a-1952 Z21.13.2b-1954
Z21.13.2–1955
Z21.13.2–1956 Z21.13.2a–1957
Z21.13.2–1958 Z21.13.2a-1959 Z21.13.2b-1960
Z21.13.2–1960
Z21.13.2–1961 Z21.13.2a-1962 Z21.13.2b-1963
Z21.47–1964 Z21.47a-1965 Z21.47b-1967
Z21.47–1968 Z21.47a-1969
Z21.47–1971 Z21.47a-1972
Z21.47–1973 Z21.47a-1974 Z21.47b-1975
Z21.47–1978 Z21.47a-1980 Z21.47b-1982
Z21.47–1983 Z21.47a-1985 Z21.47b-1986
Z21.47–1987 Z21.47a-1988 Z21.47b-1989

Previous editions of the harmonized central furnace standard, and addenda thereto, approved by the
Interprovincial Gas Advisory Council and the American National Standards Institute are as follows:

ANSI Z21.47-1993 • CAN/CGA 2.3-
M93

ANSI Z21.47a-1995 • CGA 2.3a-
M95

ANSI Z21.47b-1997 • CGA
2.3b-M97

ANSI Z21.47-1998 • CSA 2.3-M98 ANSI Z21.47a-1999 • CSA 2.3a-
M99

ANSI Z21.47b-2000 • CSA 2.3b-
M00

ANSI Z21.47-2001 • CSA 2.3-2001 ANSI Z21.47a-2001 • CSA 2.3a-
2001

ANSI Z21.47b-2002 • CSA 2.3b-
2002

ANSI Z21.47-2003 • CSA 2.3-2003 ANSI Z21.47a-2004 • CSA 2.3a-
2004

ANSI Z21.47b-2006 • CSA 2.3b-
2006

ANSI Z21.47-2006 • CSA 2.3-2006 ANSI Z21.47a-2007 • CSA 2.3a-
2007

ANSI Z21.47b-2008 • CSA 2.3b-
2008

ANSI Z21.47-2012 • CSA 2.3-2012
ANSI Z21.47-2016 • CSA 2.3-2016
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1 Scope

1.1
This Standard applies to automatically operating gas-fired central furnaces (see Clause 3), hereinafter
referred to as furnaces, for installation in residential, commercial, and industrial structures including
furnaces for direct vent, recreational vehicle, outdoor, and manufactured (mobile) homes. These
furnaces can include a cooling unit. All units are to be constructed entirely of new, unused parts and
materials.

1.2
In Canada, this Standard applies to gas-fired central furnaces having inputs up to and including
400 000 Btu/h (117 228 W).

1.3
This Standard applies to Category I, Category II, Category III, and Category IV central furnaces. See
Clause 3.

1.4
This Standard applies to furnaces of the types defined in Clause 3, which are designed to supply heated
air through ducts to spaces remote from or adjacent to the furnace location. Location and use of such
furnaces with respect to the spaces being heated necessitates automatic operation of the appliance.

1.5
This Standard covers the thermal efficiency (see Clause 5.40) and related markings of only those
furnaces whose efficiencies are not regulated in the U.S.A. by the Energy Policy Act and Conservation
Act of 1975 and the National Energy Conservation Policy of 1978* or not covered in Canada by
Clause 13 when connected to a single phase electrical supply.
Note: * At the time of printing, Federal energy acts in the U.S.A. regulate the efficiency (heating capacity) of
furnaces having input ratings less than 225 000 Btu/h (65 941 W).

1.6
A furnace of a type not specifically defined in this Standard may be subjected to such examination and
tests as deemed necessary by the testing agency to determine compliance with the intent of this
Standard.

1.7
This Standard also applies to a furnace that is factory equipped with both a draft hood and an
automatic vent damper device (see Clause 3), hereinafter referred to as vent damper device.

1.8
If a value for measurement as given in this Standard is followed by an equivalent value in other units,
the first stated value is regarded as the specification, except as noted in Clauses 4.22.1 and 4.26.2.

1.9
All references to “psi” throughout this Standard are considered gauge pressures, unless otherwise
specified.
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1.10
Special construction provisions applicable to a furnace designed for use with an optional listed
conversion kit are outlined under Annex H.

1.11
Clause 2 contains a list of standards specifically referenced in this Standard.

Clause 2 includes both U.S. and Canadian reference standards where applicable. It is the responsibility
of the user of this Standard to determine which referenced standard applies based on the requirements
of the authority having jurisdiction at the location of the installation. However, a furnace for use in a
particular country only should comply with the applicable referenced standard for that country.

1.12
Clause 4.17 is unique to United States. The Canadian electrical equipment and wiring provisions are
contained in CSA C22.2 No. 3 or CAN/CSA-C22.2 No. 60335-2-102.

1.13
Special construction provisions applicable to furnaces designed to operate at altitudes over
2000 ft (610 m) are outlined in Annex K.

1.14
In this Standard, “shall” is used to express a requirement, i.e. a provision that the user is obliged to
satisfy in order to comply with the Standard; “should” is used to express a recommendation or that
which is advised but not required; and “may” is used to express an option or that which is permissible
within the limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their
application.

2 Reference publications
This Standard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.

CSA Group
ANSI Z21.15-2009 (R2019) • CSA 9.1-2009 (R2019)
Manually operated gas valves for appliances, appliance connector valves and hose end valves

ANSI Z21.17-1998 (R2019) • CSA 2.7-M98 (R2019)
Domestic gas conversion burners

CSA/ANSI Z21.18:19 • CSA 6.3:19
Gas appliance pressure regulators


