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Canadian Standards Association

The Canadian Standards Association (CSA), 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 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’s standards development
by volunteering their time and skills to CSA Committee
work and supporting the Association’s objectives
through sustaining memberships. The more than 7000
committee volunteers and the 2000 sustaining
memberships together form CSA’s total membership
from which its Directors are chosen. Sustaining
memberships represent a major source of income for
CSA’s standards development activities.

The Association 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, the Association regularly and
continually audits and inspects products that bear the
CSA Mark.

In addition to its head office and laboratory cg nr.ex in
Toronto, CSA has regional branch offices inima, >r
centres across Canada and inspection anc tes:ng
agencies in eight countries. Since 1912, th . Association
has developed the necessary experuse to meet its
corporate mission: CSA is an inceg >ide it service
organization whose mission is > provide an open and
effective forum for activities 1o siliv ting the exchange of
goods and services throug » the use of standards,
certification and related servi ‘es to meet national and
international need:.

For further information on CSA services, write to

Canadian Standards Association
5060 Spectrum Way, Suite 100 Mississauga, Ontario,
Canada L4W 5N6

L'Association canadienne de normalisation (CSA), sous
les auspices de laquelle cette Norme nationale a été
préparée, a recu ses lettres patentes en 1919 et son
accréditation au sein du Systéme de Normes nationales
par le Conseil canadien des normes en 1973. Association
d‘affiliation libre, sans but lucratif ni pouvoir de
réglementation, elle se consacre a I'élaboration de
normes et a la certification.

Les normes CSA refletent le consensus de producteurs et
d’usagers de partout au pays, au nombre desquels se
trouvent des fabricants, des consommateurs, de:
détaillants et des représentants de syndicats, ¢> coi s
professionnels et d’agences gouvernementales.
L'utilisation des normes CSA est trés répandue ('ans
I'industrie et le commerce, et leur adoj.*"on . diers
ordres de législation, tant municipal et prcvincial que
fédéral, est chose courante, particu’’érement dans les
domaines de la santé, de la sécu=ité, Ju batiment, de la
construction et de I’environne, 2ent.

Les Canadiens d’un orc ¢ l'autie du pays témoignent
de leur appui au travai. de nrmalisation mené par la
CSA en participart bénév >slement aux travaux des
comités de la TS/ et en appuyant ses objectifs par leurs
cotisations d= mc mbres de soutien. Les quelque 7000
volontaires faisant partie des comités et les 2000
membre: de =~utien constituent I'ensemble des
memues ¢» la CSA parmi lesquels ses administrateurs
sont chousis. Les cotisations des membres de soutien

re xrés :ntent une source importante de revenu pour les
services de soutien a la normalisation volontaire.

L'Association offre des services de certification et de mise
a I'essai qui appuient et compléetent ses activités dans le
domaine de |'élaboration de normes. De maniére a
assurer 'intégrité de son processus de certification,
I’Association procede de facon réguliére et continue a
I’'examen et a l'inspection des produits portant la
marque CSA.

Outre son siége social et ses laboratoires a Toronto, la
CSA possede des bureaux régionaux dans des centres
vitaux partout au Canada, de méme que des agences
d’inspection et d’essai dans huit pays. Depuis 1919,
I’Association a parfait les connaissances techniques qui
lui permettent de remplir sa mission d’entreprise, a
savoir la CSA est un organisme de services indépendant
dont la mission est d’offrir une tribune libre et efficace
pour la réalisation d’activités facilitant I’échange de biens
et de services par l'intermédiaire de services de
normalisation, de certification et autres, pour répondre
aux besoins de nos clients, tant a I’échelle nationale
qu’internationale.

Pour plus de renseignements sur les services de
la CSA, s’adresser a

Association canadienne de normalisation
5060, Spectrum Way, bureau 100
Mississauga, Ontario, Canada L4W 5Né6
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American National Standards Insititute

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 en./
that the principles of openness and due nroc=ss
have been followed in the approva! pracea 're and
that a consensus of those directly a4 mot<rially
affected by the standards has been aci.ieved. ANSI
coordination is intended to assis  the voluntary
system to ensure that naticnal si2 1dards needs are
identified and met with 2 set f st ndards that are
without conflict or.unr=~ce_=2.y duplication in their
requirements.

Responisibility of approving American N atioal Standards rests with the

American Nationa. Standards Institute, Inc.
25 West 45-3 Street, Fourth Floor
Mew York, NY
10036
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Preface

This publication represents a basic standard for safe operation, substantial and durable construction, and
acceptable performance of storage gas water heaters with input ratings of 75,000 Btu per hour or less. It is
the result of years of experience in the manufacture, testing, installation, maintenance, inspection and
research on storage gas water heaters with input ratings of 75,000 Btu per hour or less designed for
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 operation 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 storage gas watei hea =rs
with input ratings of 75,000 Btu per hour or less, the safety construction and performance of wi.ich \nay
exceed the various provisions specified herein. In its preparation, recognition has been givan 1>
possibilities of improvement through ingenuity of design. As progress takes place, revisions .nay vecome
necessary. When they are believed desirable, recommendations or suggestions should k= forwarded to the
Chairman of Z21/83 Committee, CSA America, 8501 East Pleasant Valley Road, Clevaland, Ohio 44131; or
the Chairman of CSA Technical Committee, 5060 Spectrum Way, Mississauga, Onuario, Canada L4W 5N6.

Safe and satisfactory operation of storage gas water heaters with input rai'nys «f 75,000 Btu per hour or

less depends to a great extent upon its proper installation, use and mainten«nce It should be installed, as
applicable, in accordance with the National Fuel Gas Code, ANSI Z223.7/NFPA 54; or the Natural Gas and

Propane Installation Code, CSA B149.1.

Users of this American National Standard/CSA Standard are ac'viscd t'iat the devices, products and
activities within its scope may be subject to regulation at tho Fed'=ral, Territorial, Provincial, state or local
level. Users are strongly urged to investigate this possibilily thiough appropriate channels. In the event of
a conflict with this standard, the Federal, Territorial, Prov.cia, state or local regulation should be followed.

THIS STANDARD IS INTENDED TO BE USED BY TH:. MANUFACTURING SECTOR AND BY THOSE APPLYING
THE EQUIPMENT AND BY THOSE RESPONSIBLE rQ2 ITS PROPER INSTALLATION. IT IS THE
RESPONSIBILITY OF THESE USERS TO DETEPMi " THAT IN EACH CASE THIS STANDARD IS SUITABLE FOR
AND APPLICABLE TO THE SPECIFIC USE THZY 'NTEND.

CAUTION 1 IOTICE: 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,
revice or witndraw this standard no later than five (5) years from the date of approval. Purchasers of
Ainerican 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.

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.
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Hlstory Of The Development Of Standard
For Gas Water Heaters

(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 harmoniz:tion
with international standards. Joint subcommittees were established to facilitate the standards
harmonization process between the United States and Canada.

The draft harmonized standard was based on current coverage from the American Nationu. Star.Zard for
Gas Water Heaters, Volume |, storage Water Heaters with Input Rating of 75,000 Btu Per Hour or Less,
ANSI Z21.10.1-1993 and Addenda Z21.10.1a-1994, Z21.10.1b-1994, Z21.10.1¢-1996 1nd the Canadian
Standard for Gas-Fired Automatic Storage Type Water Heaters with Inputs Less than 75,290 Btuh,
CANT1-4.1-M85. The draft was subsequently issued for public review and commi~nt ¢ rriny March 1996.

Following reconsideration and modification of the proposed draft standard, . 1 lia 1t of comments received,
the joint water heater subcommittee, at its July 24-25, 1996 meeting, recomn.ended the proposed draft
to the Z21 Committee and the CGA Standards Steering Committee ‘o1 anproval.

The proposed draft of the harmonized standard for gas water hea ers, volume |, storage water heaters with
input ratings of 75,000 Btu per Hour or Less, as modified b, thc.ioint subcommittee at its meeting of July
24-25, 1996, was approved by the 721/83 Committee by~at 1.

April 17, 1997 meeting and by the CGA Standards Steering Committee on May 6, 1997.

The first edition of the harmonized Z21/CSA Stondcrd for Gas Water Heaters, Volume |, Storage Water
Heaters With Input Ratings Of 75,000 Btu Per !aur Or Less, was approved by the Canadian Interprovincial
Gas Advisory Council in September 10, 1797 and by the American National Standards Institute Inc. on
March 3, 1998.

The second edition of the harmoniz¢a 721/CSA Standard for Gas Water Heaters, Volume |, Storage Water
Heaters With Input Ratings Of 75509 Btu Per Hour Or Less, was approved by the Canadian Interprovincial
Gas Advisory Council in August +,-2Z001 and by the American National Standards Institute Inc. on
December 20, 2001.

The third edition of the hc*monized Z21/CSA Standard for Gas Water Heaters, Volume |, Storage Water
Heaters With Input i’atings Of 75,000 Btu Per Hour Or Less, was approved by the Canadian Interprovincial
Gas Advisory Zouncil in May 18, 2004 and by the American National Standards Institute Inc. on July 2,
2004.

The “ourd>.dition of the harmonized Z21/CSA Standard for Gas Water Heaters, Volume |, Storage Water
Hutero Witk Input Ratings Of 75,000 Btu Per Hour Or Less, was approved by the Canadian Interprovincial
“as ,"dvisory Council on January 15, 2009 and by the American National Standards Institute Inc. on June
20,.2008.
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This, the fifth edition of the harmonized Z21/CSA Standard for Gas Water Heaters, Volume |, Storage
Water Heaters With Input Ratings Of 75,000 Btu Per Hour Or Less, was approved by the Canadian
Interprovincial Gas Advisory Council on February 25, 2013 and by the American National Standards
Institute Inc. on January 10, 2013.

The previous editions of the Standard for Gas Water Heaters, Volume |, Storage Water Heaters With Input
Ratings Of 75,000 Btu Per Hour Or Less, and addenda thereto, approved by the Interprovincial Gas
Advisory Council and American National Standards Institute, Inc. are as follows:

Z21.10.1-1998 » CSA 4.1-M98 Z21.10.1-2001 » CSA 4.1-2001
Z21.10.1a-2000 » CSA 4.1a-2000 Z21.10.1a-2002 » CSA 4.1a-2002
Z21.10.1b-2000 ¢ CSA 4.1b-2000 Z21.10.1b-2004  CSA 4.1b-2004
Z21.10.1-2004 » CSA 4.1-2004 7Z21.10.1-2009 » CSA 4.1-2009
Z21.10.1a-2006 * CSA 4.1a-2006 Z21.10.1a-2009 ¢ CSA 4.1a-2009
Z21.10.1b-2006 * CSA 4.1b-2006 721.10.1b-2011 e CSA 4.1b-2011

The following identifies the designation and year of the harmonized standard:
ANSI Z21.10.1-2013 » CSA 4.1-2013

Note: This edition of Z21.10.1 ¢ CSA 4.1 incorporates changes to the 2009 ~ditin of Z21.10.1 e« CSA 4.1
and addenda thereto. Changes are denoted by a vertical line in the margin.

)


https://www.stdhive.com/standards/csa-ansi-z21101-2013csa-41-2013-pdf/

Interprovincial Gas Advisory Council

Jacques Renaud
John Marshall
Asif Ali

Raynoald Brousseau
Michael Davidson
Dennis Eastman
Douglas Hird
Sidney Manning
Ron McRae

John Melling
Victor Pao

Brien Reid

Eric Skehor

Dale Stewart
Immo Tilgner
Greg Tremblett
Del Young

(February 2013)
Régie du Batiment du Québec Chairman
Technical Standards & Safety Authority (TSSA) Vice-Chairman

Government of Nunavut Community & Government Services

Régie du Batiment du Québec Alternate
Province of New Brunswick Dept of Public Safety

Service NL, Newfoundland & Labrador

SaskPower Alternate
Alberta Municipal Affairs Safety Services

Government of the NWT Public Works & Services

SaskPower Alternate
Manitoba, Office of the Fire Commissioner

Department of Environment, Energy and Forestry

British Columbia Safety Authority (BCSA)

Department of Labour and Advanced Education

Human Resources and Skills Development Canada (HRSDC)

Service NL, Newfoundland & Labrador Alternate

Yukon Government



Z21/83 Committee on Performance and

Installation of Gas Burning Appliances and

Bruce Swiecicki
Matthew Wilber
Charles Adams
S. Ron Caudle
Mike Deegan
Lance Delaura
Mark Diesch
JoAnn Emmel
Zenon Fraczkowski
Ronnie Ray Frazier
Travis Hardin
Diane Jakobs
Ronald Jordan
Gary MacFadden
Kevin Madill
Frank Myers
Gary Potter
James Ranfone
Neil Rolph
George Ruzicka
Issac Sargunam

Charlie Souhrada

Frank Stanonik

Thomas (Tom)
Stroud

Carl Suchovsky

Donald Switzer

Hall Virgil

Related Accessories

National Propane Gas Association

Crane Engineering Vice-Chairman

A.O. Smith Corporation

Southern California Gas Company

Clearwater Gas System

Sempra Energy Utility

Lennox International Inc

Virginia Tech

Technical Standards & Safety Authority (TSSA)
ATMOS Energy

Underwriters Laboratories Inc.

Rheem Manufacturing Company Air Conditioning Division

Consumer Product Safety Commission
National Electrical Manufacturers Association
Direct Energy Home Services

PVI Industries LLC

Cambridge Engineering

American Gas Association Inc.

Lochinvar LLC

Lowe's Companies, Inc.

North American Association of Food Equipment
Manufacturers

Air-Conditioning, Heating, and Refrigeration Institute

Hearth, Patio & Barbecue Association

Burner Technology Unlimited, Inc.

Consumer Product Safety Commission Associate

Chairman

Alternate

Associate

Alternate

Alternate

Associate

Alternate

Associate



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

Amy Beth
Wagner-Sherwin

Matthew Williams

Terry Wiseman

Robert Wozniak
Cathy Rake

Shannon Corcoran

Related Accessories

St. Louis Community College

Association of Home Appliance Manufacturers (AHAM)

Vulcan-Hart Company A Division of ITW Food Equipment  Alternate
Group

Underwriters Laboratories Inc.
CSA Group Program Manager
CSA Group Project Manager



CSA Technical Committee On Gas Appliances

Zenon Fraczkowski

David Baxter

Ayman
Abdel-Rehim

Joseph Boros
Terry Brennan
Charles Coté
Celia Gibbs
Andy Gould

Douglas Hird
Don Jamieson
James Jones
Chris Jorgenson
Susana Katz
John Marshall
John Melling
John Overall
Ted Poulin
George Prociw
Eric Scott
Martin Thomas
Cathy L. Rake
Mervah Khan

And Related Accessories

(February 2012)
Technical Standards & Safety Authority (TSSA)
Enbridge Gas Distribution
A.O. Smith Enterprises Ltd.

Rheem Manufacturing Company
Natural Resources Canada

Gaz Métro Inc.

Reliance Confort Ltd. Partnership dba Reliance Home
Comfort

SaskPower

GHP Group Inc.

.M. Jones Consulting Services

British Columbia Safety Authority (BCSA)

S. Katz and Associates Inc.

Technical Standards & Safety Authority (TSSA)
SaskPower

Union Gas Limited

A.O. Smith Enterprises Ltd.

Union Gas Limited

British Columbia Safety Authority (BCSA)
Natural Resources Canada CANMET Energy
CSA Group

CSA Group

Chairman
Vice-Chairman

Associate

Associate

Associate

Associate

Associate
Associate
Associate

Associate

Associate
Associate
Program Manager

Project Manager



Joint Technical Advisory Group On Standards
For Gas Water Heaters

Terry Slaby, Chairman
Representing Manufacturers

Kevin Alphs
Peter Baker
Richard Blasko
Kevin Carlisle
David Delaquila
James Jagers
Klaus Jesse
Philip Lengauer
Bruce Mickelson
Doug Perry
Daniel Perz
Gary Potter
Verne Quiring
Stephan Richter
John Schlachter
Terrance Slaby
John Stanley
Frank Stanonik
Carl Suchovsky
Robert Taylor
Robert Thayer
Matthew Wilber
David Wynnick

Representing Regulatory Authority

Zenon Fraczkowski
Bryan Halliday
Skip Hayden
Martin Thomas

Representing Gas Suppliers

David Baxter
Terry Slaby
Bruce Swiecicki

Representing Research and Testing

Robert Wozniak

Representing Individuals

David Wolff



Contents

Part 1 Construction

oo N i

_ e e e e e e e e e e e e e e e ) e e e e ) e ) e ) e e ) e ) e
—_

Part Il Performance

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
29
2.10
2.11

Page
Yo o1 OO OSSOSO P PP PPPPPPUPPP 1
General Construction And ASSEMDIY .......ciiiiiiiiiiiiiiiie e 2
IMATETIALS ..ttt e e e et e et e e e e enne e 5
CombBUSEION AIr SUPPIY oottt e e e et e e e e e easreeeeas 7
Heat Pipe Heat EXChangers ........c...eiiiiiiiiiiiiiiiie ettt e et e e e e 8
Water Heater OPENINGS ...ccoiiiiiiiiiiiiiiiieeee e eeeeee e e e e eeeeeeeeeeeeeeeeens 8
BUINIEIS ettt ee e et e e et e e e eeeeeeeeeeeeeeeens 9
Flame SPre@ders .......coooiiiiiiiiiieiiiite ettt ettt e e e ettt e e e e s st e e e e e e saibbeeeeeeeeas 10
Primary Air AdJUuSEMENt MEANS .......eiiiiiiiiiiiiieeee ettt ettt e et e e e e e aeeeeeeeenas 10
Main Burner Orifices And Orifice Fittings ....cccuvveeeeiimiiiiiiiieeeiieeeceeeeee e 11
Automatic Gas Ignition SYStEMS ... e e e e e e e e e e e e 12
PIlOt GaS FIILETS ....eeeeeiieeiiiieiee ettt e ettt e e e e sttt e e e e e sttt ee e e e saasbbaeeeeeenns 15
Gas ANd Water CONNECLIONS .....ceiiiiiiiiiiiiieeeiiiiiieee e e ettt e e e e e eeibeteeeeeeseibbeeeeeesesaanreeeeeas 15
Opening FOr Relief VaIVES .........ccoiiiiiiiiiiiiiiieee ettt e e 17
DIP TUDES .ttt e e ettt e e e e s ettt e e e e e e s abbbetee e e e s aabaneeeenas 17
Manually Operated Gas VaIVES ..........ceeiiiiiiiiiiiieiiiniiiitieee ettt ee e ettt e e e e esiirreeeeee s 18
Gas Appliance Pressure REQUIATOTS .........ccciiiiiiiiiiiieiiiiiiiieeeeeriieeeee et ee e e e eieeeeee s 19
Adjustment Of Minimum INput RatiNG .......eeeiiiiiiiiiiiiiieiieeceeeee e 20
TREIMMOSTALS ..eevieieiieeeeiititte ettt e ettt e e ettt ee e e e ettt et e e s esaabbeeteeeeesannbereeeessnnnes 20
AULOMALIC VAIVES ceeiiiiiiiiieee ettt ettt e ettt e e s e ettt e e e e e esabaeeeeesesnaaee 20
Bleeds AN VENTS .....coiiiiiiiiiiiieiee ettt ettt ettt e e e ettt et e e e s sttt e e e s e eeaabbaeeeeeeeas 20
Automatic Gas ShUtOff SYStEMS .......ccoiiiriiiiiiiiiie et 21
REIIEE VAIVES ...ttt e e ettt e e e e e s sttt e e e e e seaabbbaeeeeenas 21
Automatic Flammable Vapor Sensor Systems and Components ..........ccccceeeeeiveeeeeeernnnnnnne 22
FIUE COllarS .eeeeeeiiiieeeee ettt ettt e e e e sttt e e e e e sttt e e eesssabbaaeeeeeaenns 22
FIU@ Pip@ EXTENSIONS .eeiiiiiiiiiiiieeieiiiiiteeee e ettt e e e e ettt e e e e ettt e e e e s s ebbbbteeeesesaasbaeeeeeens 22
Draft HOOGS oooieiiiiiieieeeeeettee ettt ettt e e e e ettt e e e e e s sttt et e e s e eabbbaeeeeeenas 22
Non-Metallic Vent Connection Strength Test .......ccccuiieiiiiiiriiiiiieeeiineeeee e 24
Automatic Vent Damper DEVICES ......ceeeeeeiiiieiiieeeeeeeeeeeeeeeeee e e e eeeeeeeeeeeeeeeens 24
Automatic Flue Damper DEVICES .......cccovvuiiiiiiiiiiiiiiiiieeeiieccee ettt e e 24
Electrical EQuipment ANd WINING .......ooiiiiiiiiiiiiiiiicceerecec e 26
Vent And Air-Intake Pipes Of Direct Vent Systems .......ccccooooviiiiiiimiiiiiiiieiiniieiieeeenee 34
INSEFUCTIONS .oeiiiiiiiiiiiiii e 35
IMATKING oeeiiiiiee ettt e e s e e 42
GENETAl ..o s 55
TESE GASES it 58
Test Pressures And Burner AdjuStmMENts .........ccoovvviiiiiiiiiiiiiicieiiieecee e 59
COMDBUSEION it 60
Burner And Pilot Operating Characteristics ...........oocevveeeiiimmiiiiieieiineeeeeee s 62
Piloted IgNItion SYSTEMS .....cciiiiiiiiiiiiiiii et e e 65
Proved IgNiter SYSTEMS ......oviiiiiiiiiiiieeee ettt e e e e 70
Direct Ignition SYSTEMS ....ccoiiiiiiiiiiiiiiii e 72
Heat Roll Out Safety Shutoff Means .........cccuviiiiiiiiiiiiiiiii e 73
Heat Required To Supply Daily Quota Of Hot Water .......cccooveiiiiiiiiiniiiieiiiieeeeeeee 74
Gas Appliance Pressure RegUIALOrS ..........cccooriiiiiiiiiiiiiiiiieeiee e 77



Contents (Continued)

2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
2.30
2.31
2.32
2.33
2.34
2.35
2.36
2.37
2.38

Tables
Table |

Table Il
Table I
Table IV
Table V
Table VI

Table VII
Table VIII

Table IX
Table X

Table XI
Table Xl

Table X1l

Storage Heater Temperature LIMits ........ooooiiiiiiiiiiiiiieeeeereeeeeeeeeee e 77
Temperature Limiting SYSteMS ..o 78
Evaluation Of Burn Hazard Potential Of Exterior Surfaces ..........c..cccoeeiiiiniiiiiiniiiiininen. 80
Wall, Floor And Ceiling TEMPEratures ..........ccceeireriiieeieeeimmiiiiieeeeeenerieeeeeeeesnrreeeeeessnnnne 83
Flue Gas TEMPEIATUIE .........eeveieeeiiiiiiiieeee ettt e ettt e e e e sttt eeessnbreeeeeeesnnnnneneeesnas 84
Temperature Of Manually Operated Parts ..........ccccceeeeeermiiiiiieeeiiniieeee e 85
Burner And Flame Spreader TEMPEratures ........cccoocecvveeeeeermniiiiieeeeeiniiiieeeeeeeerreeeeeeeenns 86
FIUE COlIArS ..ttt 86
Draft HOOAS . ...eiiiiiiiiiiiiieee et 87
Automatic Vent Damper DEVICES .....cooeeieeeeeeeeee e e e e e e e e e e e e 91
Automatic Flue Damper DEVICES ......ccceuirrmiiiiiieiiiiiiiiee ettt eerreere e e e eenreeeeeeeseannee 91
Draft Tests For Water Heaters Equipped With Power BUINErs ........cccccoveviieeeeienninieeeneennne. 94
WINA TESE .ottt et e e e aaee e 97
Safety CircUit ANAIYSIS ...coeeeeiiiieee ettt e e e e e e 99
Capacities Of StOrage VESSElS ......ccooviiriiiiiiiiiiiieeee ettt e e e e 99
HYAFOSTALIC TEST ..eeeieiiiieeiiieiiiee ettt e ettt e e e st e e e e e s sabreeeee e e sannnreneeennns 99
Heat Pipe Heat EXChanger Pressure .........cc.eeeeeeiiiiiiiieiieee e e ireeeeeee e 100
Nonmetallic Dip TUDES .....coiiiiiie et e e e e 102
BUMNEr DUFADIItY ....eeeeiieeieiiiiee e e e e e s e 103
Condensate Disposal SYSTEM(S)...uceeeeiiiumrrrieeeeeriiiieteeeeeereeteeeeeerrreeeeeeeeeserreeeeeeessaaneee 104
RAIN TESES oot 104
Direct VENt SYSLEMS ...oeiiiiiiiiiiiiiiiiiiii e e e e e e e e e e e e e e e 106
Marking Material Adhesion And Legibility ........ccoooeoiiiiiiiiiiiieeieeeeeee e, 110
Flammable Vapors Ignition ReSIStANCE ........ccccuuiiiiiiiiiiiiiiiiieee e 111
Resistance To Lint, Dust And Oil ACCUMUIAtION ......oiiiiiiiiiiiiieeeeee e 116
Corrugated Metal TUDING ....eviiiiiiiie e 119
Condensate Disposal SYStEM(S) weeeeeeriurriieeeiiiiiiieeee ettt e e 122

Minimum Corrosion Protection Of Ferrous Materials Used In The

Construction Of Outside Casings Of Heaters For Outdoor Installation ..........c.cccccc..ece.. 124
Maximum Vent Pipe And Radiation Shield Temperatures ..........c.ccccoeeveiiniiicernnieeennnne. 125
Minimum Acceptable Wall Thickness For Semi-Rigid Tubing .......ccccccceermiiiiinnicennnnenen. 126
..................................................................................................................................... 126
Minimum Average Thickness Of Sheet-Metal Junction Boxes .........cccccceeviiieerniieeennnee. 127
Insulation Thickness Of Factory Wiring Exposed
In Burner Or Fan Compartment ..........ccccoiviiiiiiiiiiiniiiiiiccree e 128
Electrical Clearances, INCh (MM) ..oouuiiiiiieeee e e e e e e e e e 129
Maximum Allowable Rise Above Room Temperature
For Various Component Parts ...........cccccviiiiiiiiiiiiiiiiiiiiecerececceeeee e 130
INIEE TEST PrESSUIES ...eeiiiiiiiiiiiiiiiiiiii ittt 131
Characteristics Of Test GASES ........cccuviiiiiiiiiiiiiiiiiiiii e 131
Maximum Surface Temperatures, °F (°C) ....cccooiiiiiiiiiiiiiiiiiiiiiiiieeccce e 131
Maximum Allowable Material Temperatures of Typical
Non-metallic Vent Systems Used for Water Heaters ...........cccccoovoiiiiiiiinniiiiiiiiinnnnnnnne. 132
Maximum Burner And Flame Spreader Temperatures .............cccccceevvviiiiiiiinnininnnnieeennn. 132



Contents (Continued)

Figures
Figure 1 Examples of Test Structure and Spacer Locations For a Typical
Direct Vent Water Heater For Installation in Manufactured Homes
(Mobile Homes) and Recreational Vehicles ..........cooooviiiiiiiiiiiiiiiiccceee e, 134
Figure 2. Enclosure Types and Clearance Nomenclature for Alcove and
Closet Installation Tests for Water Heaters .........ccooceieeveiiiiiniiiiiiiiiieeeeee e 135
Figure 3.  Thermocouple LOCations 0N PiPe ......ccc.uuieiiiiiiiiiiiiiieeeeiniiieee et e e et e e e e s 136
Figure 4. Temperature-Measuring and Accessibility Probe ..........cooooouieiieiiniiiiiiiiieeeeniiieeeeeeee 137
Figure 5.  Wind Test Wall (Horizontal Vent and Static Pressure Port Locations) ..........ccccceeeeeeernnnnee 138
Figure 6. Nonmetallic Dip Tube Heat Deformation Tester ..........cccoevuiieieiiiriiiiieeieeenniiiieeeee e 139
Figure 7. Arrangement of Spray Heads and Associated
Piping for Simulated RaiNStOrm Test ......cccoiiiiiiiiiiiiiiiiiiee e 140
Figure 8. Spray Head Assembly and Details of CONStruCtion ...........ccceeeeeiiiiiiiieeieernniiiiiieeeee e 140
Figure 9. Arrangement of Sandbags and Vent-Air Intake Terminal for Impact Test ..........ccc......... 141
Figure 10. Puncture Test for Corrugated PiPe .........ceeiiiiiiiiiiiiiieeiiiiiieeeee et e et e e e e 142
Figure 11. Impact Test for Corrugated VeNnt Pipe ........cccoovriiiiiiiiiiiiiiiiieieeeeeniieeeeee e e eiiieeeeee e e 143
Figure 12. Flammable Vapors TeSt ROOM .....cccciiiiiiiiiiiiieiiiiiiiieeee ettt e ettt ee e e e saivbre e e e e e e 144
Figure 13. Standard One Gallon (3.79 L) Gasoline Can ..........cceeeeiiniiiiiieeeeeniiiieeeeeeeeeiiiieeeeeeenaae 145
Figure T4. ManneQUIN ..ccooiiiiiiieieeeeee ettt et et e e e e e e e e eeeeeeeeeeeeaeaeeasasassessnnnnnnns 146
Figure 15. Setup for Vent Location of Hydrocarbon Sampling Points ..........cccccoeeeeerinnniiiieeeeinnnnnne 147
Figure T6. TeST ROOM ...ciiiiiiiiiiiiiieeeeeee ettt et e e e et eeeeeeeeeeaaeesaeeesassnnannnnnnnnns 148
Figure 17. lllustration of BENAING TeST ......uuiiiiiiiiiiiiiiiee ettt e e rireee e e e e e eiirbre e e e e s s 149
Figure 18a.Direct Vent Terminal Clearances ..........cc.uueeeeeerriiiiiiieeeeiiiiiieeeeeeeeieeeeee e e eeiieteeeee e e 150
Figure 18b.Other Than Direct Vent Terminal Clearances ............ooccvveeeeeemniiiiiieeeeenniiieeeeeeeeeiieeeee 151
EXHIBIT A Outline Of Lighting Instructions For Appliances
Equipped With ContinUOUS PilOtS .......cccooiiiiiiiiiiiiiiiiiieeeceeee ettt 153
EXHIBIT B Outline Of Operating Instructions For Appliances Equipped
With Intermittent Pilot Or Interrupted Pilot Systems .........coooiiiiiiiiiniiiiiiiieeeeeieieeeeene 156
EXHIBIT C Outline Of Operating Instructions For Appliances
Equipped With Direct Ignition Systems .........cccccovrviiiiiiiiiiiiiccee e 160
EXHIBIT D Flammable Vapors Label .......ccooooiiiiiiiiiiiiictccc e 163
EXHIBIT E Scald Hazard Label ...........ccccciiiiiiiiiiiiiiiiii 165
EXHIBIT F Items Unique To The United States .........ccccceeiiiiiiiiiiiiiiiiiiiicceerecceceeeeeee e 166
EXHIBIT G [tems Unique TO Canada .......coovvmiiiiiiiiiiiiiiiiiiee ettt sirnnneeee e 167
EXHIBIT H Optional Provisions For Listed Gas Appliance Conversion Kits .........cccccovvviieeeeinnnnnnneeen. 187
EXHIBIT | List Of Reference Standards ...........cccoouiiiiiiiiiiiiiiiiiiiii e 191
Part lll Manufacturing And Production Tests ... 195
Part IV Definitions ... e 197



Contents (Continued)

APPENDIX A

APPENDIX B

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

Pertinent References to ANSIYT4. 15 ..o 209
Wire Color DeSIGNatioNs......cccieiiiiiiiiieeeiiiiiietee ettt e e e e et eee e e e s e s serreneeee e 210
Recommended Wire Color USAgE ........cceeeeirimiiieeieiiniiiiieeeeeeniireeeeeeeeenirreeeeeeesenreeees 211

Preferred Graphic Symbols Of Commonly Used Items, Extracted
From Standard ANSI/IEEE 315, Graphic Symbols For Electrical And

Electronics Diagrams, And Abbreviations For These 1tems .........cccccceeeeiiiiiiieeeeiniinieeeen. 212
Sample Failure Modes and Effects Analysis For Component Miswiring ........ccccceeveuneeeeee. 214
Table of ConVersion FACLOrS ..........coiiiiiiiiiiiiiiiie e 215
Lint Dust And Oil Test Equipment And Procedures (2.35) ...cccvvvieeeiiniiiieeeeeeiiiieeeeeene 217



Gas Water Heaters, Volume I

Part I: Construction

1.1 Scope

1.1.1

This standard applies to newly produced, automatic storage water heaters having input ratings of 75,000
Btu/hr (21 980 W) or less (see Part IV, Definitions), hereinafter referred to as water heaters or appliances,
constructed entirely of new, unused parts and materials:

a. For use with natural gas;

b. For use with manufactured gas;

c.  For use with mixed gas;

d. For use with liquefied petroleum gases;

e. For use with LP gas-air mixtures;

f.  For recreational vehicle installation for use with liquefied petroleum gases only (see 1.2.25);

g. For manufactured home (mobile home) installation convertible for use with natural gas and liquefied
petroleum gases when provision is made for the simple conversion from one gas to the other (see
1.2.24);

h. For recreational vehicle installation convertible for use with natural gas and liquefied petroleum gases
when provision is made for the simple conversion from one gas to the other (see 1.2.25); and

i.  For use with combination potable water/space heating applications (see 1.2.29 and Part IV,
Definitions).

1.1.2
This standard also applies to water heaters incorporating heat pipe heat exchangers (see 1.5, Heat Pipe
Heat Exchangers).

1.1.3

Direct vent water heaters anticipated by this standard are essentially balanced flue appliances with the air
intake and vent outlet in close proximity. Other designs shall be subjected to such additional tests as
believed necessary at the discretion of the testing agency.

1.1.4

Water heaters for installation in recreational vehicles shall be of the direct vent type.

1.1.5
This standard also applies to water heaters with draft hoods which are factory equipped with automatic
vent damper devices (see Part IV, Definitions), hereinafter referred to as vent damper devices.



