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CSA Group

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 integricy »f 1.
certification process, CSA Group regulaiiy ar.”
continually audits and inspects products ti.at bear the
CSA Group Mark.

In addition to its head office and !z%orais ry complex
in Toronto, CSA Group has regio 2" oranch offices in
major centres across Canadz and \..cpection and
testing agencies in eight c2tinti‘as. Since 1919, CSA
Group has developed t!'» nec2ssary expertise to meet
its corporate mission: CSA Zioup is an independent
service organizatis.. whose I.iission is to provide an
open and effecti = foi sm for activities facilitating the
exchange of gcds »nd services through the use of
standards. certification and related services to meet
national ai d international needs.

vor further information on CSA Group services, write
to

CSA Group

178 Rexdale Boulevard,

Toronto, Ontario,

Canada M9W 1R3

American National Standards
Institute

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 Araerican
National Standards.

ANSI provides that the interests of the public i ay
have appropriate participation and re. -ese. tati.a in
standardization activity, and cooperates . ‘ith
departments and agencies of U.S. Faderal, vtate and
local governments in achieving comy atibility between
government codes and standa:ds ai.2 the voluntary
standards of industry and comm. rce.

ANSI represents the intes~sts ~f “he United States in
international nontreai; orgc vizations such as the
International Organizatic. for Standardization (I1SO)
and the Interiatic nal Electrotechnical Commission
(IEC). The Institu < w.cintains close ties with regional
organizatio/s such as the Pacific Area Standards
Congresa (P, SC) and the Pan American Standards
Comn.issic» (COPANT). As such, ANSI coordinates the
activities involved in the U.S. participation in these
graups:

ANS: 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.

Responsibility of approving American standards rests
with the

American National Standards Institute, Inc.

25 West 43rd Street, Fourth floor

New York, NY 10036


https://www.stdhive.com/standards/csa-ansi-z834-2015csa-37-2015-pdf/

ANSI 783.4-2015 o CSA 3.7-2015

Non-recirculating direct gas-fired
industrial air heaters

pmerican Natiop,, /s
£

3
Q'
&
&

ICAC

Intcrprovincial Gas Advisory Council
American National Standards Institute, Inc.

™A trade-mark of “he Cumadian Standards Association and CSA America Inc., operating as “CSA Group”

Approved on January 8, 2015 by ANSI
Approved on February 5, 2015 by IGAC
Effective in Canada September 15, 2016
Published in February 2015 by CSA Group
A not-for-profit private sector organization
178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3

To purchase standards and related publications, visit our Online Store at shop.csa.ca
or call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-77139-727-8

© 2015 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


http://shop.csa.ca
https://www.stdhive.com/standards/csa-ansi-z834-2015csa-37-2015-pdf/

ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

Contents

Interprovincial Gas Advisory Council 3

Z21/83 Committee on Performance and Installation of Gas Burning Appliances and Related
Accessories 5

Technical Committee on Gas Appliances and Related Accessories 8

Joint Z83/CSA Technical Sub-Committee on Standards for Gas-Fired Heavy-Duty Forced Air 17
Preface 14

1 Scope 18

2 Reference publications 19

3 Definitions 22

4 Construction 30

4.1 General construction and assembly 30

4.2 Assembly 31

4.3 Accessibility 32

4.4 Main burners 32

4.5 Combustion air control 33

4.6 Orifices and orifice fittings 33

4.7 Automatic gas ignition systems 33

4.8 Flame safeguards 34

4.9 Valve trains 36

4.10 Manual gas valves 36

4.11 Gas supply lines 37

4.12 Atmospheric vents and gas r>lieis or bleeds 40
4.13 Automatic valves and szfety - hutoff valves 41
4.14 Gas appliance pressur > vefulators 42

4.15 Discharge air, purg.. limit controls, and interlocks 42
4.16 Thickness of matesials 44

4.17 Fan motors 4%

4.18 Fans /Z_

4.19 Airrilter= 49

4.20 Protec.ion of service personnel 49

4.21 Coerating and installation instructions 52
4.2, wtorking 55

2. korformance 58

5.1 General 58

52 Test gases 59

5.3 Test pressure and burner adjustments 60

54 Basic test arrangement 61

5.4.1  Test duct — outlet 61

February 2015 © 2015 CSA Group 1


https://www.stdhive.com/standards/csa-ansi-z834-2015csa-37-2015-pdf/

ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

5.4.2 Testduct —inlet 62
543 Instrumentation 62
5.5 Air throughput measurement 65

5.6 High temperature limit control system 66
5.7 Air flow sensing systems 66
5.8 Operating temperature control system 68

5.9 Combustion 69

5.10 Burner operating characteristics 71

5.11 Piloted ignition systems 72

5.12 Direct ignition systems 73

5.13 Gas appliance pressure regulators 74

5.14 Automatic valves 74

5.15 Burner and heater input rating determination 75

5.16 Manifold and control assembly capacity 75

5.17 Wall, floor (optional), ceiling, electrical equipment and wiring temperatures « 76
5.18 Electrical continuity, leakage, and dielectric strength 76
5.19 Heaters for outdoor installation 77

5.20 Rain and wind tests for inlet air openings 80

5.21 Marking material adhesion and legibility 82

6 Items unique to the United States 83
6.1 Electrical equipment and wiring 83

6.2 Construction requirements 94

7 Items unique to Canada 95

7.1 Instructions and markings 95
7.2 Electrical equipment and wiring 95
7.3 French translations for quoted instructio xs ard markings 95

8 Manufacturing and production tests .27

Annex A (normative) — Emissions p-otc-ol 99

Annex B (informative) — Pertinent /=t >rences to ANSI Y14.15 112

Annex C (informative) — Wire crior designations 113

Annex D (informative) — Rocomiiiended wire color usage 114

Annex E (informative) -~ Jreturred graphic symbols of commonly used items, extracted from standard
APM.SI/IEEE 315, Graphic symbols for electrical and electronics diagrams, and
ahbreviations for these items 115

Annex F (informi tive,, — Table of conversion factors 118

February 2015 © 2015 CSA Group 2


https://www.stdhive.com/standards/csa-ansi-z834-2015csa-37-2015-pdf/

ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

Interprovincial Gas Advisory Council

J.R. Marshall

J. Renaud

M.E. Davidson

A. Asif

R. Brousseau

P. Christensen

P. Fowler

Z.). Fraczkowski

D.N. Hird

C. Lashek

W. Lock

S.C. . lanni: g

.~. McRae

February 2015

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada

Régie du batiment du Québec,
Montréal, Québec, Canada

Province of New Brunswick Dept of Public Safety,
Fredericton, New Brunswick, Canada

Government of Nunavut Dept of Community &
Government Svcs,
Regina, Saskatchewan, Canada

Régie du Batiment du Québec,
Montréal, Québec, Canada

Yukon Government Community Seryices,
Whitehorse, Yukon, Canada

Nova Scotia Dept of Laboui and Advanced Education,

Dartmouth, Nova Scotia, Caricza

Technical Stand=~rd. & Jafety Authority (TSSA),
Toronto, Ontz.io, Lohada

SaskPowvr,
Regina, 22 katchewan, Canada

1'anitoba, Office of the Fire Commissioner,
Winnipeg, Manitoba, Canada

British Columbia Safety Authority (BCSA),
New Westminster, British Columbia, Canada

Alberta Municipal Affairs Safety Services,
Edmonton, Alberta, Canada

Government of the NWT Public Works & Services,
Yellowknife, Northwest Territories, Canada

© 2015 CSA Group

Chair

First Vice-Chair

Second Vice Chu'r

Alternate

Alternate


https://www.stdhive.com/standards/csa-ansi-z834-2015csa-37-2015-pdf/

ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

B.W. Reid Department of Environment, Energy and Forestry,
Charlottetown, Prince Edward Island, Canada

G. Slingerland Standards Council of Canada, Associate
Ottawa, Ontario, Canada

G. Tremblett Service NL, Newfoundland & Labrador,
St. John's, Newfoundland and Labrador, Canada

C. Valliere Alberta Municipal Affairs Safety Services, Alternate
Edmonton, Alberta, Canada

M.A. Wani Government of Nunavut Dept of Community &
Government Svcs,
Iqaluit, Nunavut, Canada

B. Zinn British Columbia Safety Authority (BCSA), Alternate
Coquitlam, British Columbia

February 2015 © 2015 CSA Group 4


https://www.stdhive.com/standards/csa-ansi-z834-2015csa-37-2015-pdf/

ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

Z21/83 Committee on Performance and
Installation of Gas Burning Appliances and
Related Accessories

B.J. Swiecicki National Propane Gas Association, Chair
Washington, District of Columbia, USA
Category: Gas Supplier

M.W. Wilber Crane Engineering, Vice-Chair
Plymouth, Minnesota, USA
Category: General Interest

C.W. Adams A.O. Smith Corporation,
Milwaukee, Wisconsin, USA
Category: Manufacturer

S.R. Caudle Southern California Gas Company, Alternate
Los Angeles, California, USA
Category: Gas Supplier

M. Deegan Clearwater Gas System,
Clearwater, Florida, USA
Category: Government and/or Regulatory Authority

M. Diesch Lennox International Inc,
Carrollton, Texas, USA
Category: Manufacturer

R. Ehsan Association of Home Appliance Manufacturers Alternate
(AHAM),
Washington, District of Columbia, USA
Category: Manufacturer

J.M. Emmel Virginia Tech,
Blacksburg, Virginia, USA
Category: Consumer/User

Z.). Fraczkowski Technical Standards & Safety Authority (TSSA), Associate
Toronto, Ontario, Canada

R.R. Frazier ATMOS Energy,
Arlington, Texas, USA
Category: Gas Supplier

February 2015 © 2015 CSA Group 5



ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

M. Garcia

T.F. Hardin

D.M. Jakobs

R.A. Jordan

A. Kovalenko

A. Lanier Papageorge

F. Myers

D. Parker

G.J. Potter

J.A. Ranfone

N.W. Rolph

G.A. Ruzicka

February 2015

Sempra Energy Utility,
Los Angeles, California, USA
Category: Gas Supplier

Underwriters Laboratories Inc.,
Research Triangle Pk, North Carolina, USA
Category: Research/Testing

Rheem Manufacturing Company Air Conditioning
Division,

Fort Smith, Arkansas, USA

Category: Manufacturer

Consumer Product Safety Commission,
Rockville, Maryland, USA

Heat Transfer Products Inc.,
East Freetown, Massachusetts, USA

AGL Resources Inc.,
Atlanta, Georgia, USA
Category: Gas Supplier

PVI Industries LLC,
Fort Worth, Texas, USA
Category:Manufacturer

Western Industries, Inc. Engineered Products Group,
Watertown, Wisconsin, USA

Heater Technologies, LLC,
Marthasville, Missouri, USA
Category: Manufacturer

American Gas Association Inc.,
Washington, District of Columbia, USA
Category: Gas Supplier

Lochinvar LLC,
Lebanon, Tennessee, USA
Category: Manufacturer

Lowe's Companies, Inc.,
Mooresville, North Carolina, USA
Category: General Interest

© 2015 CSA Group

Alternate

Associate

Associate

Associate

Alternate



ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

l. Sargunam

A.B. Sherwin

C. Souhrada

F.A. Stanonik

T. Stroud

C. Suchovsky

H. Virgil

M.B. Williams

R. Wozniak

C.L. Rake

S.M. Corcoran

February 2015

Bloomington, Indiana, USA
Category: General Interest

St. Louis Community College,
St. Louis, Missouri, USA
Category: Consumer/User

North American Association of Food Equipment
Manufacturers,

Chicago, lllinois, USA

Category: Manufacturer

Air-Conditioning, Heating, and Refrigeration Institute,
Arlington, Virginia, USA

Hearth Patio & Barbecue Association,
Seattle, Washington, USA
Category: General Interest

Burner Technology Unlimited, Inc,
Walton Hills, Ohio, USA
Category: General Interest

Brownsburg, Indiana, USA
Category: Consumer/User

Association of Home Appliance Manufacturers
(AHAM),

Washington, District of Columbia, USA
Category: Manufacturer

Underwriters Laboratories Inc.,
Melville, New York, USA
Category: Research/Testing

CSA Group,
Cleveland, Ohio, USA

CSA Group,
Cleveland, Ohio, USA

© 2015 CSA Group

Associate

Program Manager

Project Manager



ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

Technical Committee on Gas Appliances
and Related Accessories

T.W. Poulin

A. Gould

D.N. Hird

A. Abdel-Rehim

J.K. Angus

P.A. Baker

D. Baxter

J. Boros

T. Brennan

C. Coté

February 2015

A.O. Smith Enterprises Ltd.,
Fergus, Ontario
Category: Producer Interest

Reliance Comfort Ltd. Partnership dba Reliance
Home Comfort,

Cambridge, Ontario, Canada

Category: User Interest

SaskPower,
Regina, Saskatchewan, Canada
Category: Government and/or Regulatory Authority

A.O. Smith Enterprises Ltd.,
Fergus, Ontario, Canada

J.M.A. Associates Representing EnerCare Solutions,
Midland, Ontario, Canada
Category: General Interest

Maxitrol Company,
Port Dover, Ontario, Canada
Category: Producer Interest

Enbridge Gas Distribution,
Thorold, Ontario, Canada
Category: User Interest

Rheem Sales Co Inc AKA Rheem Manufacturing Co,
Montgomery, Alabama, USA
Category: Producer Interest

Natural Resources Canada,
Ottawa, Ontario, Canada

Gaz Métro,
Montréal, Québec, Canada
Category: User Interest

© 2015 CSA Group

Chair

First Vice-Chair

Second Vice-Chair

Associate

Associate



ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

Z.). Fraczkowski

C. Gibbs

D.R. Jamieson

C.E. Jorgenson

S. Katz

J.R. Marshall

J. Melling

J. Overall

G.B. Prociw

B.J. Swiecicki

M. Thomas

M. Travers

P. Verhas

C.L. Rake

February 2015

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada
Category: Government and/or Regulatory Authority

Guelph, Ontario, Canada
Category: General Interest

GHP Group Inc.,
Oakville, Ontario, Canada
Category: Producer Interest

British Columbia Safety Authority (BCSA),
New Westminster, British Columbia, Canada
Category: Government and/or Regulatory Authority

S. Katz and Associates Inc.,
North Vancouver, British Columbia, Canada

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada

SaskPower,
Saskatoon, Saskatchewan, Canada

Toronto, Ontario, Canada

Union Gas Limited,
Chatham, Ontario, Canada
Category: User Interest

National Propane Gas Association,
Washington, District of Columbia, USA

Natural Resources Canada CanmetENERGY,
Ottawa, Ontario, Canada

Reliance Comfort L.P.,
Cambridge, Ontario, Canada

Dettson Industries, Inc.,
Sherbrooke, Québec, Canada

CSA Group,
Cleveland, Ohio, USA

© 2015 CSA Group

Associate

Associate

Associate

Associate

Associate

Associate

Associate

Associate

Program Manager



ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

J. Vulovic CSA Group, Project Manager
Etobicoke, Ontario, Canada

February 2015 © 2015 CSA Group 10



ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

Joint Z83/CSA Technical Sub-Committee on

Standards for Gas-Fired Heavy-Duty Forced

Alr
T.C. Slaby

G.J. Potter

K. Alphs

P.A. Baker

R. Blasko

K.J. Carlisle
D.C. Delaquila
Z.). Fraczkowski
A.C. Hayden
J.M. Jagers

R.T. Jauch, Jr.

P. Lengauer

February 2015

Heatco Inc.,
Cartersville, Georgia, USA

Heater Technologies, LLC,
Marthasville, Missouri, USA

Modine Manufacturing Company Commercial
HVAC&R Division,
Racine, Wisconsin, USA

Maxitrol Company,
Port Dover, Ontario, Canada

Reznor, LLC,
Mercer, Pennsylvania, USA

Karl Dungs Inc.,
Blaine, Minnesota, USA

Aquila Consulting, LLC,
Warren, Ohio, USA

Technical Standards & Safety Authority (TSSA),
Toronto, Ontario, Canada

CanmetENERGY-Ottawa,
Ottawa, Ontario, Canada

Mestex, A Division of Mestek, Inc.,
Dallas, Texas, USA

CES Group, LLC,
Oklahoma City, Oklahoma, USA

Reznor, LLC,
Mercer, Pennsylvania, USA

© 2015 CSA Group

Chair

Vice-Chair

Alternate

Associate

Associate

Alternate

Alternate

11



ANSI1783.4-2015 « CSA 3.7-2015

Non-recirculating direct gas-fired industrial air heaters

B. Mickelson

D. Neufeldt

D.M. Perry

V. Quiring

S. Richter

J.J. Schlachter

J. Stanley

F.A. Stanonik

C. Suchovsky

R. Thayer

M. Thomas

R. Wozniak

D.M. Wynnick

A. Yilmaz

February 2015

Honeywell International Inc.,
Golden Valley, Minnesota, USA

Sure Flame Products, A Div. of Haul-All Equipment
Ltd.,
Lethbridge, Alberta

Maxon - A Honeywell Company,
Muncie, Indiana, USA

Engineered Air, Division of Airtex Manufacturing
Partnership,
Calgary, Alberta

Roberts Gordon LLC,
Buffalo, New York, USA

Maxitrol Company,
Southfield, Michigan, USA

Karl Dungs Inc.,
Blaine, Minnesota, USA

Air-Conditioning, Heating, and Refrigeration Institute,
Arlington, Virginia, USA

Burner Technology Unlimited, Inc.,
Walton Hills, Ohio, USA

AbsolutAire, Inc.,
Kalamazoo, Michigan, USA

Natural Resources Canada CanmetENERGY,
Ottawa, Ontario, Canada

Underwriters Laboratories Inc.,
Melville, New York, USA

Lennox Industries Inc.,
Carrollton, Texas, USA

Air-Conditioning, Heating, and Refrigeration Institute,
Arlington, Virginia, USA

© 2015 CSA Group

Alternate

Alternate

12



ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

C.L. Rake CSA Group, Program Manager
Cleveland, Ohio, USA

S.M. Corcoran CSA Group, Project Manager
Cleveland, Ohio, USA

February 2015 © 2015 CSA Group 13



ANSI 783.4-2015 « CSA 3.7-2015 Non-recirculating direct gas-fired industrial air heaters

Preface

This is the fourth edition of ANSI Z83.4 ¢ CSA 3.7, Standard for Non-recirculating direct gas-fired
industrial air heaters. It supersedes the previous editions published in 2013, 2003 and 1999.

This Standard was prepared by the Z83/CSA Joint Technical Sub-Committee on Standards for Gas-Fired
Heavy-Duty Forced Air Heaters under the jurisdiction of the Technical Committee on Gas Appliances and
Related Accessories, the Z21/83 Technical Committee on Performance and Installation of Gas Burning
Appliances and Related Accessories, and the Strategic Steering Committee on Standards for Fuel
Burning Appliances, and had been formally approved by the Technical Committee(s), American National
Standards Institute, and the Interprovincial Gas Advisory Council.

This publication represents a basic standard for safe operation, substantial and durable construction,
and acceptable performance of non-recirculating direct gas-fired industrial heaters. It is the result of
years of experience in the manufacture, testing, installation, maintenance, inspection, and research on
appliances designed for the utilization of gas. There are risks of injury to persons inherent in appliances
that, if completely eliminated, would defeat the utility of the appliance. The provisions in this Standard
are intended to help reduce such risks while retaining the normal function of the appliance.

Nothing in this Standard is to be considered in any way as indicating a measure of quality beyond
compliance with the provisions it contains. It is designed to allow compliance of non-recirculating direct
gas-fired industrial air heaters, the safety, construction, and performance of which may exceed the
various provisions specified herein. In its preparation, recognition has been given to possibilities of
improvement through ingenuity of design. As technical advances take place, revisions may become
necessary. When they are believed desirable, recommendations or suggestions should be forwarded to
the CSA America, 8501 East Pleasant Valley Road, Cleveland, Ohio 44131. A proposal form is provided in
the back of this document.

Safe and satisfactory operation of a non-recirculating direct gas-fired industrial air heater depends to a
great extent upon its proper installation, use, and maintenance. It should be installed in accordance
with the National Fuel Gas Code, ANSI Z223.1/NFPA 54, manufacturers’ installation instructions, and
local municipal codes.

Users of this American National Standard are advised that the devices, products, and activities within its
scope may be subject to regulation at the Federal, state, or local level. Users are strongly urged to
investigate this possibility through appropriate channels. In the event of a conflict with this Standard,
the Federal, state, or local regulations should be followed.

THIS STANDARD IS INTENDED TO BE USED BY THE MANUFACTURING SECTOR AND BY THOSE APPLYING
THE EQUIPMENT AND BY THOSE RESPONSIBLE FOR ITS PROPER INSTALLATION. IT IS THE
RESPONSIBILITY OF THESE USERS TO DETERMINE THAT IN EACH CASE THIS STANDARD IS SUITABLE FOR
AND APPLICABLE TO THE SPECIFIC USE THEY INTEND.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The
procedures of the American National Standards Institute, Inc., require that action be taken to reaffirm,
revise, or withdraw this Standard no later than five (5) years from the date of approval. Purchasers of
American National Standards may receive current information on all standards by calling or writing the
American National Standards Institute, Inc., 25 West 43rd Street, Fourth Floor, New York, N.Y. 10036,
(212) 642-4900.
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EFFECTIVE DATE: An organization using this Standard for product evaluation as a part of its certification
program will normally establish the date by which all products certified by that organization should
comply with this Standard.

Interpretations: The Strategic Steering Committee on Standards for Fuel Burning Appliances 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) This Standard contains Sl (Metric) units corresponding to the yard/pound quantities, the purpose being to
allow the standard to be used in SI (Metric) units. (IEEE/ASTM SI 10, American National Standard for Metric
Practice, or 1ISO 80000-1:2009, Quantities and units — Part 1: General, is used as a guide in making metric
conversion from yard/pound quantities.) If a value for a measurement and a corresponding value in other
units are stated, the first stated value is to be regarded as the requirement. The given corresponding value
may be approximate. If a value for a measurement and a corresponding value in other units are both
specified as a quoted marking requirement, the first stated unit, or both, are to be provided.

3) 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.

4) This publication 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 publication.

5) This Standard is subject to review five years from the date of publication, and 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.

6) 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.
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History of development of the Standard for Non-Recirculating Direct Gas-Fired
Industrial Air Heaters
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 step toward
harmonization with international standards. Joint subcommittees were established to facilitate the
standards harmonization process between the United States and Canada.

At its July 14-16, 1992 meeting, the Z21/CGA Joint Subcommittee on Standards for Gas-Fired, Heavy-
Duty Forced Air Heaters group agreed to prepare a draft bi-national standard for Direct Gas-Fired
Industrial Air Heaters. During its November 7-8, 1996 meeting, the joint subcommittee agreed to send
the draft standard for public review and comment.

The first draft harmonized standard was based on current coverage from the American National
Standards/Canadian Gas Association Standards for Direct Gas-Fired Non-recirculating Make-up Air
Heaters, ANSI Z83.4, Direct Gas-Fired Make-up Air Heaters, CGA-3.7, the Direct Gas Fired Door Air
Heaters, Z83.17 and CGA-3.12, and Direct Gas Fired Industrial Air Heaters, Z83.18.

Following reconsideration and modification of the proposed draft standard, in light of comments
received, the joint heavy duty heaters subcommittee at its July 22-24, 1997 meeting, recommended the
proposed draft standard to Accredited Standards Committee Z21/83 and the (Interim CSA) Standards
Steering Committee for approval.

The proposed draft of the harmonized Standard for Non-Recirculating Direct Gas-Fired Industrial Air
Heaters, as modified by the joint subcommittee, was approved by the Z21/83 Committee by letter ballot
dated August 10, 1998 and by the CGA Standards Steering Committee by letter ballot dated October 6,
1997.

The first edition of the American National Standard/CSA Standard for Non-Recirculating Direct Gas-Fired
Industrial Air Heaters was approved by the Canadian Interprovincial Gas Advisory Council on July 7,
1999, and by the American National Standards Institute, Inc., on November 9, 1999.

Following the procedures outlined above, further revisions to this Standard, Z83.4 CSA 3.7, were made
in line with industry developments. The second edition of the American National Standard/CSA
Standard for Non-Recirculating Direct Gas-Fired Industrial Air Heaters was approved by the
Interprovincial Gas Advisory Council on September 11, 2003, and by the American National Standards
Institute, Inc., on November 26, 2003.

The third edition of the American National Standard/CSA Standard for Non-Recirculating Direct Gas-
Fired Industrial Air Heaters was approved by the Interprovincial Gas Advisory Council on February 25,
2013, and the American National Standards Institute, Inc., on December 19, 2012.

This, the fourth edition of the American National Standard/CSA Standard for Non-Recirculating Direct
Gas-Fired Industrial Air Heaters, was approved by the Interprovincial Gas Advisory Council on February
5, 2015, and the American National Standards Institute, Inc., on January 8, 2015.
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Previous editions of the harmonized Non-Recirculating Direct Gas-Fired Industrial Air Heaters, and
addenda thereto, approved by the Interprovincial Gas Advisory Council and the American National
Standards Institute are as follows:

783.4-1999 » CSA 3.7-1999 783.4-2003 » CSA 3.7-2003
783.4a-2001 » CSA 3.7a-2001 783.4a-2004 « CSA 3.7a-2004
783.4b-2002 ¢ CSA 3.7b-2002 783.4b-2006 * CSA 3.7b-2006

783.4-2013 » CSA 3.7-2013

The following identifies the designation and year of the fourth edition of the Standard:

ANSI Z283.4-2015 CSA 3.7-2015

Note: This, the 2015 edition of Z83.4 ¢ CSA 3.7, incorporates changes to the 2013 edition. Changes, other than
editorial, are denoted by a vertical line in the margin.
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ANSI 783.4-2015 o CSA 3.7-2015
Non-recirculating direct gas-fired
industrial air heaters

1 Scope

1.1

This Standard applies to newly produced, direct gas-fired industrial air heaters of the non-recirculating
type, hereinafter referred to as heaters, whose purpose is to offset building heat loss. All air to the
heater is ducted directly from outdoors and the products of combustion generated by the heater are
released into the air stream being heated.

Heaters covered by this Standard are intended for use in industrial and commercial applications.
Heaters covered by this Standard are not intended for use in any area containing sleeping quarters. The
installation conforms with local codes, or in the absence of local codes, in accordance with the National
Fuel Gas Code, ANSI Z223.1/NFPA 54, or the Natural Gas and Propane Installation Code, CSA B149.1.

1.2
This Standard applies to heaters designed for heated discharge air temperature of 160 °F (71 °C) or less.

1.3

This Standard is intended to cover only complete packaged heaters with integral air moving
components, i.e., those which are designed by, cataloged by, and built on a repetitive basis by the
manufacturer.

1.4

If a value for measurement as given in this Standard is followed by an equivalent value in other units,
the first stated value is to be regarded as the specification.

1.5
Items unique to the U.S.A. are shown in Clause 6.

1.6
Items unique to Canada are shown in Clause 7.

1.7

Clause 2, Reference publications, contains a list of standards specifically referenced in this Standard,
and sources from which these referenced standards may be obtained.

1.8

All references to “psi” through this Standard are to be considered gage pressure unless otherwise
specified.
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1.9

In this Standard, “shall” is used to express a requirement, i.e., a provision that the user shall 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 is to the edition
listed below.

CSA Group

CSA C22.1-12
Canadian Electrical Code, Part |

CSA C22.2 No. 3-1988 (R2004)
Electrical Features of Fuel-Burning Equipment

CSA C22.2 No. 77-95 (R2013)
Motors with Inherent Overheating Protection

CSA C22.2 No. 199-M89 (R2004) (withdrawn)
Combustion Safety Controls and Solid-State Igniters for Gas- and Oil-Burning Equipment

CAN/CSA 7234.1-00 (withdrawn)
Canadian Metric Practice Guide

CGA 2.17-M91 (R2014)
Gas-Fired Appliances for Use at High Altitudes

CGA 3.11-M88 (R2009)
Lever Operated Pressure Lubricated Plug Type Gas Shut-Off Valves

CGA 3.16-M88 (R2009)
Lever Operated Non-Lubricated Gas Shut-Off Valves

CSA 6.4-M79 (R2011)
Automatic Gas Ignition Systems and Components

CSA B149.1-10
Natural Gas and Propane Installation Code
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