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Preface

This publication represents a basic standard for safe operation, substantial and durable construction, and
acceptable performance of gas-fired high-intensity infrared heaters. It is the result of years of experience in
the manufacture, testing, installation, maintenance, inspection and research on gas-fired high-intensity
infrared heaters 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 gas-fired high-ir.=ensty
infrared heaters, the safety construction and performance of which may exceed the various provisio.s
specified herein. In its preparation, recognition has been given to possibilities of improverrer: thrcugh
ingenuity of design. As progress takes place, revisions may become necessary. When they :.-e bc'<ved
desirable, recommendations or suggestions should be forwarded to the Chairman Z221/83 Co.nmittee,
CSA America, 8501 East Pleasant Valley Road, Cleveland, Ohio 44131, or the Chairman »f CSA Technical
Committee, CSA, 5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada LAW 5.

Safe and satisfactory operation of gas-fired high-intensity infrared heaters. dez2nd. ++ a great extent upon
its proper installation, use and maintenance. It should be installed, as applic ble, in accordance with the
National Fuel Gas Code, ANSI Z223.1; the Natural Gas and Propane Instcllation _ode, CSA B149.1.

Users of this American National Standard/CSA Standard are advise<' tho t the devices, products and
activities within its scope may be subject to regulation at the Fea ~ral, Territorial, Provincial, state or local
level. Users are strongly urged to investigate this possibility *thrcugri appropriate channels. In the event of
a conflict with this standard, the Federal, Territorial, Provir<iai, stace or local regulation should be followed.

THIS STANDARD IS INTENDED TO BE USED BY THE MANUACTURING SECTOR AND BY THOSE APPLYING
THE EQUIPMENT AND BY THOSE RESPONSIBLE FOR ITS PROPER INSTALLATION. IT IS THE
RESPONSIBILITY OF THESE USERS TO DETERMI {F THAT'IN EACH CASE THIS STANDARD IS SUITABLE FOR
AND APPLICABLE TO THE SPECIFIC USE THEV"!NTEIND.

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,
revi;e o 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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History Of The Development Of The Standard For
Gas-Fired High-Intensity Infrared 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 harmor.;zation
with international standards.

The draft harmonized standard was based on current coverage from the American Nation. Star.Zard for
Gas-Fired Infrared Heaters, Z83.6-1990, and the Canadian Standard for Gas-Fired Infra-Red Heaters,
CANT1-2.16-M81.

At the November 18, 1998 meeting of the Z21/(Interim) CSA Joint Subcommiti=e fc - Ga:-Fired Infrared
Heaters, the subcommittee approved the draft harmonized standard on Cas:ea iligh-Intensity Infrared
Heaters, Z83.19/CSA 2.35 for distribution for Public Review and Comment. The >roposed draft
harmonized standard was distributed for industry review on January 15, 1999.

At its October 1999 meeting, following reconsideration and modiiicaticns of the proposed draft standard
for Gas-Fired High-Intensity Infrared Heaters, the subcommitcee 1 >cor imended the proposed draft
standard to Accredited Standards Committee Z21/83 and u>e CSA 1echnical Committee on Gas
Appliances and Related Accessories for approval.

The proposed draft harmonized standard for Gas-Fired Higii-Intensity Infrared Heaters was approved by
the Z21/83 Committee on January 19, 2001, and by the CSA Technical Committee by letter ballot dated
February 25, 2000.

The first edition of the harmonized Americar National Standard/CSA Standard for Gas-Fired High-Intensity
Infrared Heaters was approved by the Cana=n Interprovincial Gas Advisory Council on January 4, 2001
and by the American National Standa 'ds \astitute, Inc., on March 14, 2001.

This, the second edition of the Arierican National Standard/CSA Standard for Gas-Fired High-Intensity
Infrared Heaters was approd b, the Canadian Interprovincial Gas Advisory Council (IGAC) on February
11, 2009 and by the Amrz=ica.» National Standards Institute, Inc. (ANSI) on July 8, 2009.

The previous editions of ti = Gas-Fired High-Intensity Infrared Heaters, and addendas thereto, approved by
the IGAC and AN)sI institute, Inc. are as follows:

ANSI 783.19-2001 o CSA 2.35-2001
ANSI Z83.19a-2002 » CSA 2.35a-2002
ANS' Z52:19b-2007 * CSA 2.35b-2007
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The following identifies the designation and year of the harmonized standard:
ANSI Z83.19-2009 * CSA 2.35-2009

Note:  This edition of Z83.19 e CSA 2.35 incorporates changes to the 2001 edition and addenda thereto.
Changes other than editorial, are denoted by a vertical line in the margin.

)


https://www.stdhive.com/standards/csa-ansi-z8319-2009csa-235-2009-r2014-pdf/

Contents

Part 1 Construction

oo Nl o

_ 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
2.9
2.10
2.11
21z
2172
214
2.15
2.16
217
2.18
2.19

Page
Yo o1 OSSPSR PPPPPPPPP 1
General CONSIIUCTION ..ooouuiiiiiiiiieiiiie ettt e e eene e e 2
ASSEIMDIY ettt e e e sttt e e e et e e e e e e abbaaeeeeeeannree 3
ACCESSIDIIETY ettt ettt e e e ettt e e e s ettt e e e e e e e eareeeeee e e eannree 4
COMDBUSTION A ..ottt e e e e e s e e eemaee e s naee e s eannes 4
MALEIIALS ..t e e e e e e e neee e el e 4
Joints In Heating EI@mMENts ........viiiiiiiiiiiiiee ettt e e e eiireeee s s Dt ...5
Main BUINEIS .....iiiiiiiiiiiiiiii e . W 4 5
Primary Air CONTrOl .coooeeeiiiiieieieeeee ettt e et e e e e WD, A 6
Orifices ANd Orifice FIttiNGS .....vveeeeeeriiiiiiieeee et e e e e evees e 7
Automatic Gas Ignition SYSTEMS ... e e e e e e e 8
AUtomMaAtiC PIlOt IGNITEIS ....eeiiiiiiiiiiiiiie et e e sireeeeee e e 10
PIlOt Gas FIlErS ...eeeieeiiie et eeeeeiaeee e eas 10
Low Gas Pressure Shutoff System ........cccooviiieiiiiiiiiiiiiieeiiit e W IS 10
Gas SUPPIY LINES ...eeeeiiieieieiiieitee e D 11
Manual Gas ValVes ..........ccoooiiiiiiiiiiiiieie et el e e 12
Gas Appliance Pressure Regulators .........cccccoevvevieeeeeennininieeeeens et e e e et re e e e 12
AULOMALIC VAIVES ...ooiiiiiiiiiiiieecee et et e 13
Bleeds ANd VeNts ........ccceeiviiiiiiiiiiiiiieceeee e et e e 13
Adjustment Of Minimum INput Rating ........ccieeiiliicf it 14
Electrical Equipment And Wiring ...............0 W A SRR RUTSRPPURRRNE 14
Protection Of Service Personnel ............cccooviii it 14
Motors And Blowers .........cccccceeerieieiennns e oeif)eerereerenntesenattese st e e seaneese st e e s et e e sesannessnn 15
Draft HOOAS ....eeeieiiieieieeeee e sttt e 15
INSEFUCTIONS .o 16
MATKING ceeeeiiiiiiiiieee e et ettt e e e ettt e e e e s et e et e e s s sanbeeeeeesesannrreeeeeanas 18
GENETAl ... s 23
TESE GASES it e 24
Test Pressures Arid-Hurner AdjUSTMENTS ......oviiiiiiiiiiiiiiieiiiieeeeieccee e 25
Low Gas Prescure Thutoff SyStem .......ccoiiiiiiiiiiicce e 26
ComMDBUSEINN Ll e 26
Burner € neraing CharaCteristics ........ccccovveriiiiiiiiiiiiiiierccccereeee e 27
Pilot Burne 5 And Safety Shutoff DevVices .........ccccovviiiiiiiiimiiiiiiiii e 28
DireCt IgNItioN SYSTEIMS ....eviiiiiiiiiiiiiie ettt e ee e e 31
ALTOMALIC PIlOt IGNITEIS ...evviiiiiiiiiiii et 33
Radiant Coefficient ... 35
Nonloadbearing Flue Gas Baffle Temperatures .............cccccooviiiiiiiiiiniiiinciiiiiecceeeee 36
Allowable Heating Element And Load-bearing Flue Gas Baffle Temperatures ................... 36
Wall, Floor And Ceiling TEMPEratures ..........ccccoovevoimeiieieiimiiiiiieeeeiiiieeeee e erreeeee e 37
Flue Gas TEMPEratUre ..........ccciiiiiiiiiiiiiiiiiieee et e e e ennrereee e 38
Draft HOOAS .....ooiiiiiiiiiiiiiiiiii i 39
Draft Tests For Appliances Not Equipped With Draft Hoods ..........ccccoveiiiiiiinniiiieiennn. 42
Heaters Vented By Means Other Than A Conventional Venting System .........ccccccceeeenn. 43
Manifold And Control Assembly Capacity ......cccccoeevviiiiiiiimiiiiiiiiiiiiee e 47
Heaters For Outdoor INstallation ..........cccoooooiiiiiiiiiiiireee e 47


https://www.stdhive.com/standards/csa-ansi-z8319-2009csa-235-2009-r2014-pdf/

Contents (Continued)

Page
2.20 Marking Material Adhesion And Legibility ........cccoomviiiiiiiiiiiiiieiieee e 49
Tables
Table | Maximum Heating Element And Load-Bearing Flue Gas Baffle Temperatures .................. 52
Table II Minimum Corrosion Protection Of Ferrous Materials Used In
The Construction Of Casings Of Heaters For Outdoor Installation .........cccceccoeeieiennnnnnee 83
Table Il Minimum Acceptable Wall Thickness For Non-ferrous Semi-rigid Tubing ................c...... 54
Table IV Maximum Tubing And Fitting TEMPEeratures .........ccoocecveeeeeeemiiiieeeeeeeenniiieeeeeeeeds e .54
Table V. Alternative Inlet TESt PreSSUres .........coovcuiiiiiiiiiniieeineeee e e e 04
Table VI Characteristics Of Test GaSES ......ccccuveerriiiiiirieiiiniieeereeee e eieeee e WP 55
Table VII  INlet TEST PreSSUMES .....ccooouiiiiiiiiiieiieeeieie et eereee e e eemeeeesreee e e eeees e 55
Table VIII  Factors For Radiant CoeffiCient ..........ccocciiiiiiiiiiiiiie e e 55
Table IX  Maximum Nonload-bearing Flue Gas Baffle Temperatures ............ccccccccitmiiieeeiinninneeeen. 56
TabIE X et e s T aeee e 56
Table A-l e o W) ISR 57
Table A-Il. Minimum Average Thickness Of Sheet-metal Junction Boxes .« ....oioiiiiiieiiniiiiieeeen. 58
Table A-lll Insulation Thickness Of Factory Wiring Exposed
In Burner Or Fan Compartment ........cccccceeeiiiiiinnnnniiiieisiiees ettt e e e e e e e e eeeeas 59
Table A-IV Electrical ClearanCes ...........coovoueiiiriiiieiiiiieeiieee et eeeeeireeeeereee e e e e e s e e s 60
Table A-V Maximum Allowable Rise Above Room Temperature
For Various Component Parts ........ccoooiiiiiiiiiiiiiniisl eeeed et eeeeeee e e e e e e e e e e 61
Table A-VI Maximum Allowable Motor Winding Temperatlizas i e 62
Figures
Figure 1 Cross Section of Test Sphere for HEAtErs ........coooooviiiiiiiiiiiiiiiiiiiniceeeecee e 64
Figure 2  Test Sphere for Suspended, Angi--ar.d FlIcor-Mounted Units ..........ccccccceeevvniiniiiiiinnnnnnne 64
Figure 3 Chart for Determination of Mir.im 1m Allowable Heating Element
Temperatures on Applianc(s Fquipped for Modulated Operation ..........cccccoeeeiiiiieinnnnn. 65
Figure 4  Arrangement of Sandbag ar.* Yent Terminal or
Vent-Air Intake Terming | fo. IMPact TESt .....ccoovviiiiiiiiiiii e 66
Figure 5 Arrangement of Sora; b 2ads and Associated
Piping for Simuliteu RaiNStOrm Test .....cccovviiiiiiiiiiiiiiiec e 67
Figure 6  Spray Head Aiseri.%'y and Details of CONStruction ...........ccocvveiiiiniiiiiiiiiiiinniiicceeeins 67
EXHIBIT A Items Ui ‘que To The United States .........ccccveiiiiiiiiiiiiiiiiiiiiiiiecceerccece e 69
EXHIBIT B ItEMoUNIQUE TO CANATA ..oeeeiiiiiiiiiiiiiiiiiiicce et 77
EXHIBIT C L'st Of Reference Standards ...........cccovviiiiiiiiiiiiiiiiii 79
Pa:* i Manufacturing And Production Tests ... 83
TarlV Definitions ... s 85
APPENDIX A Pertinent References to ANSI YT4.T5 oo 93
APPENDIX B Wire Color DeSigNations ........cccccueeireieieiriitienieeeeieteesiteeeeireeeesireeeseneeeeeenneeessneeeesnnne 94


https://www.stdhive.com/standards/csa-ansi-z8319-2009csa-235-2009-r2014-pdf/

Contents (Continued)

Page
APPENDIX C Recommended Wire COlor USAgE .......ccceorimiiiieeiiiiiiiiieieeeeeiieeeeeeeeniireeeeeesesanrreeeeeeeenns 95
APPENDIX D Preferred Graphic Symbols of Commonly Used Items, Extracted
From Standard ANSI/IEEE 315, Graphic Symbols for Electrical
and Electronics Diagrams, and Abbreviations for These Items .........ccccccovvviiieeiinniniineeen. 96
98

APPENDIX E  Table of CONVErsSioN FACLOIS ......covueiiiiiii et e e e e e eans

Note:  This standard contains SI (Metric) equivalents to the yard/pound quantities, the purpo.- be.~a .o allow
the standard to be used in SI (Metric) units. (IEEE/ASTM-SI-10 or CAN/CSA Z234.1 are us=d as a guide
in making metric conversion from yard/pound quantities.) If a value for a measurei 1ent and an
equivalent value in other units, the first stated is to be regarded as the requireme.>*_The given
equivalent value may be approximate. If a value for a measurement and an eqcivaler t value in other
units, are both specified as a quoted marking requirement, the first stated ur.’t. cr both shall be

provided.


https://www.stdhive.com/standards/csa-ansi-z8319-2009csa-235-2009-r2014-pdf/



https://www.stdhive.com/standards/csa-ansi-z8319-2009csa-235-2009-r2014-pdf/

American National Standard/CSA
Standard For Gas-Fired
High-Intensity Infrared Heaters

Part I: Construction

1.1 Scope

1.1.1

This standard applies to newly produced, gas-fired high-intensity infrared heaters (see Part IV, Definitions),
hereinafter referred to as heaters or appliances, constructed entirely of new, unused pai ‘s and materials
with inputs up to and including 400,000 Btu per hour (117 228 W) per burner:

a. For use with natural gas;

b. For use with manufactured gas;

c.  For use with mixed gas;

d. For use with liquefied petroleum (propane) gases;
e. For use with LP gas-air mixtures; or

f.  Convertible for use with natural gas and liquefied petroleum (propane) gases, when provision is made
for the simple conversion from one gas tothe other.

1.1.2

The heaters covered by this standard a:= it.“er.ded for installation in and heating of outdoor spaces or
nonresidential indoor spaces and are . nte, ded for location where flammable gases or vapors are not
generally present.

Although heaters covered b\ thic.standard may, in certain instances, be suitable for application in
industrial processes, this.stan'ard does not cover industrial process burners.

1.1.3

High-intensity in‘raiod heaters may be suspended overhead, angle mounted overhead, wall mounted or
floor mountec'. Fivor-mounted heaters may be free-standing and, when for outdoor installation, also may
be portable to t..e extent defined in Part IV, Definitions.

1.14

O =rhed he aters complying with this standard are suitable for use in (1) aircraft hangars when installed in
~cco.dance with the Standard for Aircraft Hangars, ANSI/NFPA 409, and (2) garages when installed in
accardance with the Standard for Parking Structures, ANSI/NFPA 88A, or the Standard for Repair Garages,
+NSI/NFPA 88B; or the Canadian Natural Gas and Propane Installation Code, CSA B149.1, and are so
marked.
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1.1.5

The heaters covered by this standard may be:
a. Designed for connection to a vent; or
b. Not designed for connection to a vent.

1.1.6

The construction and performance of heaters covered by this standard are specified in Parts | and I,
respectively. The definitions for certain terms used are in Part IV, Definitions.

1.1.7

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.

1.1.8

All references to “psi” are to be considered gage pressures unless otherwise specified.

1.1.9

Exhibit A, Items Unique to the United States, contains provisions that are unique to the United States.

1.1.10

Exhibit B, Items Unique to Canada, contains provisions that are unique to Canada.

1.1.11

Exhibit C, List of Reference Standards, contains a list of standards specifically referenced in this standard,
and sources from which these reference standards may be obtained.

1.2 General Construction

1.2.1

The construction of the heater shall be such that it will not show signs of becoming warped, bent, broken
or otherwise damaged during the initial test installation or during any of the tests specified, so as to
prevent its compliance with this standard, and, whether specifically covered in this standard or not, shall
be in accordance with reasonable concepts of safety, substantiality and durability.

All specifications as to construction set forth herein may be satisfied by the construction actually prescribed
or such other construction as will provide at least equivalent performance and durability.

1.2.2

Asbestos shall not be used.

1.2.3

Every part of the heater shall be secure against displacement and shall be constructed so as to maintain a
fixed relationship between essential parts under normal and reasonable conditions of handling and usage.
Parts not permanently secured shall be designed so they cannot be incorrectly assembled and cannot be
improperly located or misaligned in removing or replacing during cleaning or other servicing.

1.2.4

A panel shall be designed so as to prevent its being attached in an improper position or being
interchanged with other panels on the same heater in a manner that may interfere with proper operation
of the heater.



