16 DEPARTMENT OF PUBLIC SAFETY
219 OFFICE OF STATE FIRE MARSHAL

Chapter 14: NATIONAL FUEL GAS CODE

SUMMARY: This rule incorporates by reference the National Fire Protection Association Standard # 54,
National Fuel Gas Code.

1. This rule incorporates by reference the National Fire Protection Association Standard # 54,
National Fuel Gas Code, 2006 edition. All rights reserved by the National Fire Protection
Association. Copies of NFPA Standards are available through the National Fire Protection
Association, 1 Batterymarch Park, Quincy, MA 02269.

STATUTORY AUTHORITY: 25 M.R.S.A. § 2452

EFFECTIVE DATE:
September 17, 1986

EFFECTIVE DATE (ELECTRONIC CONVERSION):
May 15, 1996

REPEALED AND REPLACED:
August 7, 2001 - formerly Ch. 22

AMENDED:
September 1, 2003 - filing 2003-298
September 3, 2007 — filing 2007-368
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING AGA and NFPA DOCUMENTS
Notice and Disclaimer of Liability Concerning the Use of AGA and NFPA Documents

NFPA codes, standards, recommended practices, and guides, of which the document contained herein is one, and
AGA’s 2223.1 are developed through & consensus standards development process approved by the American National
Standards Institute, This process brings together volunleers representing varied viewpoints and interests to achieve con-
sensus on fire and other safety issues. While the AGA and the NFPA administer the process and establish rules to pro-
mote fairness in the development of consensus, they do not independently test, evaluate, or verity the accuracy of any
information or the soundness of any judgments containgd in their codes and standards.

The AGA and the NTPA disclaim liability for any personal injury, property or other damages of any nature whatso-
ever, whether special, indircet, conseguential or compensatory, directly or indirectly resulting tom the publication, use
of, or reliance on this document. The AGA and the NFPA also make no guaranty or wartanty as to the accuracy or com-
pleteness of any information published herein.

In issuing and making this document available, the AGA and the NFPA are not underlaking Lo render professional or
other services for or on behalf of any person or entity. Nor are the AGA and the NFPA undertaking to perform any duty
owed by any person or entity to someone else. Anyone using this document should rely en his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care
in any given circumstances.

The AGA and the NFPA have no power, nor do they undertake, to police or enforce compliance with the contents of
this document. Nor do the AGA and the NFPA list, certify, test. or inspect products, designs, or installations for compli-
ance with this document. Any certification or other statement of compliance with the requirements of this document
shall not be attributable to the AGA and the NFPA and is solely the responsibility of the certifier or maker of the state-
ment.

{Important Notices and 1Jisclaimers continued on inside back cover.}
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ANSI 7223.1-2006
National Fuel Gas Code

2006 Editdon

This 2006 edition incorparates changes to the 2602 edition. It was adoped by the Nadenal
Fire Protection Association (NFPA) on July 29, 2005 and was approved by the American
Natonal Siandards Institute, Inc. {ANSI) on August 17, 20053. The ANSI designation is
Z223.1-2006. The NFPA designalion is NFPA 54-2006.

Origin and Development of NFPA 54

This code offers gencral criteria for the installation and operation of gas piping and gas
equipment aon consumers’ premises. It is the camulative result of years of experience of many
individuals and many organizations acquainted with the installation of gas piping and equip-
ment designed for utilization of gaseons fuels. It is intended to promote public safety by
providing requirernents for the safe and satisfactory utilization of gas.

Changes in this code can become necessary from time to time. When any revision is
deemed advisable, recommendations should be forwarded to the Secretary, Accredited Sian-
dards Committee 2223, 400 N. Capitol St. NW, Washinglon, DG 20001, and (he Secretary,
Standards Council, National Fire Protection Associalion, 1 Batterymarch Park, Quincy, MA
02169-7471.

[n October 1967, representatives of the American Gas Association, the American Socicty of
Mechanical Engineers, and the Mational Fire Protection Association met as a Conference
Group en Piping and Installation Standards to censider the development of a single National
Fuel Gas Code. This conference was the result of the expressed need within the gas industry,
among public safety authorities, insurance groups, architects, designers, and builders, for one
code that would cover all facets of fuel gas piping and appliance installation downstream from
meter set assemblies or other components comprising the gas service entrance to the con-
SUINET PTEMIses.

Ata January 1968 mecting, the conference group developed the objectives and scope of a
proposed National Standards Committee. The group envisioned the combining of the follow-
ing standards into a singlc National Fuel Gas Code:

(1) American National Standard Installation of Gas Appliances and Gas Piping, ANSI Z2].30
(NFPA 54)

(2) Installation of Gas Piping and Gas Equipment on Industrial Premises and Certain Other Premises,
ANSI 783.1 (NFPA 54A)

(3) Fuel Gas Piging, ASME B31.2

The proposed scope at that time limited coverage of piping systems Lo 60 psi (414 kPa).
The Natonal Standards Ceommittee agreed to relinquish Z21.30 (NFPA 54), Z83.1
(NFPA 54A), and applicable portions of ASME B31.2 covering piping systems up to and
including 60 psi {114 kPa) to a new National Fuel Gas Code Commitiee, cosponsored by the
three associations.

On August 13, 1971, the American National Standards Institute approved the scope of activi-
ties and the formation of the National Standards Committee on National Fuel Gas Code, 2223.

To establish a National Fuel Gas Code to satisfy the immediate needs of the gas industry, atits
December 6, 1972, organizational meeting the Z223 Committee combined NFPA 541969,
221,30-1969, und Z83.1-1972 with only those editorial revisions necessary to reflect the scope
of the new code. Further revisions of the code would be necessary to incorporate pertinent
coverage for fuel gas piping from ASME B31.2-1968,

The first edition of the code was issucd in 1974. The American Gas Association and the
National kire Protection Association have continued co-sponsorship of the code following the
first edition.
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The second edition of the code, incorporating pertinent portions of B31.2, was issued in 1980. The third, fourth,
fifth, sixth, and seventh editions were issued in 1984, 1988, 1992, 1996, and 1999, respectively. The scope of the code
was expanded in 1988 to include piping systems up to and including 125 psi (862 kl’a).

The 2002 edition revised the requirements to determine whether the indoor air volume was sufficient for combus-
tion and ventilation air needs of appliances installed within the space. A new method was added to allow the use of
actual or calculated building air exchange rate in determining whether the indoor air volume was adequate based on
the combustion air needs for fan-assisted combustion appliances and other appliance types.

Codifying the longest length method and adding a new branch length method resulted in revision of the require-
ments for gas pipe sizing. The pipe sizing tables were recalculated, and the pipe sizing equations revised. _

The 2006 cdition incorporates revised steel, copper, and polyethylenc pipe sizing tables with uniform lengths of
2000 ft, except for low-pressure PE tables, which go to 500 ft. Requirements for appliance shutoff valves have been
revised o allow manifold systems with all shutoff valves in one location up to 50 ft from the most remaote appliance. The
definirinns have been reorganized by categories of definitions, Chapters containing sizing tables and appliance startup
procedures have been relocated so that Chapters 3 through 8 cover piping, Chapters 4 through 11 cover installation of
appliances, and Chapters 12 and 13 cover venting of appliances. In addition, consistent use of the terms applianceand
eguipment has been provided throughout the code, and the term gos uiilfzation equipment has been discontinued.

Prior editons of this document have been translated into languages other than English, including Spanish.
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NOTF.: Membership on a commitiee shall notin and of itself constitute an endorsement of the Association or
any document developed by the commitiee on which the member serves.

Committee Scope: This Commiltee shall have primary responsibility for documents on safery code for gas
piping systems on consumers’ premises and the installation of gas utilizcation equipment and accessories [or
use with fuel gases such as natural gas, manufactured gas, liquefied petroleum gas in the vapor phase,
liquefied petroleum gas—air mixtures, or mixwres of these gases, including the following: {a) The design,
fabrication, installation, testing, operation, and maintenance of gas piping systems from the point of delivery
to the connections with each gas utilization device. Piping systems covered hy this code are limited 1o a
maximum operaling pressure of 125 psig. For purposes of this code, the pont of delivery is defined as the
outlet of the meter setassembly, ar the owtlet of the service regulator or service shutoff valve where no meter
is provided. (b} The insamllation of gas wiilization equipment, related accessories, and their venrilation and

venting systems,
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disciaimers appear in all publications containing this document
and may be found under the heading “Inportant Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at wunw.nfpa.org/disclaimers.

NOTICE: An asterisk (*} following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous editon. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (*) between the paragraphs that
remain.

Areference in brackets | | following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete tide and edition
of the source documents for extracts in mandatory secions of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex L. Editorial changes
to extracted material consist of revising references to an ap-
propriate division in this document or the inclusion of the
document number with the division number when the refer-
ence is to the original document. Requests for interpretations
or revisions of cxtracted text shall be sent to the technical
committee responsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex L.

All pressures used in this code are gauge pressure unless
otherwise indicated.

Chapter 1 Administration

1.1 Scope.
1.1.1 Applicability.

L1.1.1 This code is a satety code that shall apply ta the instal-
lation of fuel gas piping systems, appliances, equiptnent, and
related accessories as shown in 1,1.1.1(A) through 1.1.1.1(D).

(A) Coverage of piping systems shall extend from the point of
delivery to the appliance connections. For other than undi-
luted liquefied petroleum gas systems, the point of delivery
shall be considered to be the outlet of the service meter assem-
bly or the outlet of the service regulator or service shutoff valve
where no meter is provided. For undiluted liquefied petro-
leum gas systems, the point of delivery shall be considered o
he the outlet of the final pressure regulator, exclusive of line
gas regulators, in the system.

(B} The maximum operating pressure shall be 125 psi
{362 kPa}.

Exception No. 1: Piping systems for gas—atr mixtures within the flam-
mable range are imited to @ maximum pressuve of 10 psi (69 kPa),

Exception No. 2: LP-Gas piping systems are timited to 20 psi (140
kPa), except as provided in 3.5.2.

(C) Piping systems requircments shall include design, mate-
rials, components, fabrication, asscmbly, installation, testing,
inspection, operation, and maintenance.

{I}) Requirements far appliances, equipment and related ac-
cessories shall include installation, combustion, and ventila-
tion air and ventng.

1.1.1.2 This code shall not apply to the following items {ref-
erence standards for some of which appear in Annex L):

(1) Portable LP-Gas appliances and equipment of all types
that are not connected to a fixed fuel piping system
(2) Installation of farm appliances and equipment such as
brooders, dehydraters, dryers, and irrigation equipment
(3) Raw material {feedstock} applications except for piping
to special atmosphere generators
{(4) Oxygen—{fuel gas cutting and welding systems
(6} Industrial gas applications using such gases as acetylene
and acetylenic compounds, hydrogen, ammonia, carbon
manoxide, oxygen, and nitrogen
{6) Petroleum refineries, pipeline compressor or pumping
stations, loading terminals, compounding plants, refin-
ery tank farms, and natoral gas processing plants
{7) Large integrated chemical plants or pordons of such plants
where flammable or combustible liquids or gases are pro-
duced by chemical reactions or used in chemical reactions
{8) LP-Gas installations at utility gas planis
(9) Liquefied nalural gas (LNG} installations
(10) Fuel gas piping in power and atomic energy plants
(11) Proprietary items of equipment, apparatus, or instruments
such as gas generating scts, compressors, and calorimeters
LP-Gas equipment for vaporization, gas mixing, and gas
manufacturing
LP-Gas piping for buildings under construction or reno-
vations that is not to become part of the permanent
building piping system — that is, temporary fixed piping
for building heat
Installation of LP-Gas systems for railroad switch heating
Installation of LP-Gas and compressed natural gas sys-
tems on vehicles
Gas piping, meters, gas pressure regulators, and other
appurtenances used by the serving gas supplier in distri-
bution of gas, other than undiluted LP-Gas
Building design and construction, except as specified
herein
Fuel gas systems on recreational vehicles manufactured
in accordance with NFPA 1192, Standard on Recreational
Vehicles
(19} Fuel gas systems using hydrogen as a fuel
(20} Construction of appliances

(12)
(13)

(14)
(15)

(16)

(17

(18)

1.1.2 Other Standards. In applying this code, reference shail
also be made to the manufacturers’ instructions and the serv-
ing gas supplier regulations.

1.2 Purpose. (Reserved)

L3 Retroactivity. Unless otherwise stated, the provisions of
this code shall not be applied retroactively Lo exisling systems
that were in compliance with the provisions of the code in
effect at the time of insiallatos.
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1.4 Equivalency. The provisions of this code are not intended to
prevent the use of any material, methed of construction, or in-
stallation procedure not specifically prescribed by this code, pro-
vided any such allernative is acceptable to the authorty having
jurisdiction {see 3.2.2). The authority having jurisdiction shall re-
quire that sufficient evidence be submitted to substantiate any
claims made regarding the safety of such alternatives.

1.5% Enforcement. This code shall e administered and en-
forced by the authority having jurisdiction designated by the
governing authority. (See A. 1.5 for sample wording for enabling
legislation. )

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this code and shall be consid-
ered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 30A, Code for Motur Puel Dispensing Fucilities and Repair
Garages, 2003 edition.

NFPA 37, Standard for the Installation and Use of Stationary
Combustion Engines and Gus Turbines, 2002 edition.

NFPA 61, Standard for the Design and Instellation of Oxygen—
Fuel Gas Systems for Welding, Cutting, and Allied Processes, 2002
edition.

NFPA B2, Vehicular Fuel Systems Code, 2006 edition.

NFPA 58, Liguefied Petroleum Gas Code, 2004 cdition.

NFPA 70, National Electrical Code™, 2005 edition.

NFPA 82, Standard on Incinerators and Waste and Linen Han-
dling Systems and Equipment, 2004 edition,

NFPA 8B8A, Standard for Parking Structures, 2002 edition.

NFPAQOA, Standard for the Installation of Air-Coniditioning and
Ventilating Systems, 2002 edition.

NFFA Q0B, Standard fur the Installetion of Warm Air Heating
and Air-Conditioning Systems, 2006 edition.

NFPA 96, Standard for Ventilation Control and Five Protection of
Commercial Cooking Operations, 2004 cditdon.

NFPA 211, Standard for Chimneys, Fiveplaces, Vents, and Solid
Fuel-Burning Appiignces, 2003 edition.

NFPA 409, Standard on Aireraft Hangars, 2004 edition,

NFPA 853, Standard for the Mnstallation of Stationary Fuel Cell
Power Systems, 2003 edition.

NFPA 1192, Standard on Recreational Vehicles, 2005 edition.

2.3 Other Publications.

2.3.1 ASME Publications. American Society of Mechanical
Engineers, Three Park Avenue, New York, NY 10016-5990,
(800}843-2763, www.asme.org.

ANSI/ASME B1.20.1, Pipe Threads, General Purpose, Inch, 1983
{Realtirmed 2001).

ANSI/ASME B16.1, Cast fron Pipe Flanges and Flanged Fit-
tings, Cluss 23, 125, 250, und 800, 1998,

ANSI/ASME B16.20, Meta! Gaskels for Pipe Flanges, Ring Joini
Spiral Wound and Jacketed, 2000.

ANSI/ASME B36.10, Welded and Seamless Wrought-Steel Pipe,
2001.
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2.3.2 ASTM Publications. American Society for Testing and
Materials, 100 Barr Harbor Drive, West Conshohocken, PA
19428-2959, (6101832-9585, www.astm.org.

ASTM A 53, Standard Specification for Pipe, Steel, Black and
HotLipped, Zine-Couted Welded and Seamless, 2001,

ASTM A 106, Standard Specification for Seamless Carbon Steel
Pipe for High-Temperature Service, 1999,

ASTM A 254, Standard Specification for Coprper Brazed Steel Tith-
ing, 2002,

ASTM A b39, Standard Specification for Electric Resistance-
Welded Coiled Steel Tubing for Gas and Fuel Oil Lines, 1999,

ASTM B 88, Specification for Seamless Copper Water Tube, 1999,

ASTM B 210, Specification for Aluminum-Alloy Drewn Seamless
Tubes, 2000.

ASTM B 241, Specifiration for Afuminum-Alloy Seamless Pipe
and Seamiess Fxtruded Fube, 2000.

ASTM B 280, Specification for Seamless Copper Tisbe for Air Con-
ditioning and Refrigeration Field Service, 1999,

ASTM D> 2518, Standard Specification for Thermoplastic Gas
Pressure Pipe, Tubing, and Fittings, 2001.

ASTM F 1973, Stundard Specification for Factory Assembled An-
odeless Risers and Transition Fiitings in Polyethylene (PE) and Polyo-
mide 11 {PA11) Fuel Gas Distribution Systems, 2002,

2.3.3 CSA-America Publications. CSA-America, Inc., 8501 East
Pleasant Valley Road, Cleveland, OH 44131, (216)524-4990,
WWW.CSa-america.org.

ANSI Z21.8, Installation of Domestic Gas Conversion Burners,
20040,

ANSI Z221.24/CSA 6.10, Standard for Connectors for Gas Appli-
ances, 1997,

ANSI 721,41 /CSA 6.9, Quick-Disconnect Devices for use with
Gas Fuel Appliances, 2003,

ANSI Z21.69/CSA 6.22, Connectors for Movable Gas Appli-
ances, 2001.

ANSIEZ21.75/CSA6.27, Connectors for Outdoor Gas Appliances
and Manufactured Homes, 2001,

ANSI 7Z21.80/CSA 8.7, Line Pressure Regulaivrs, 2001,

ANSI 783.4/CSA 3.7, Non-Recireulating Direct Gas-Fired In-
dustrial Air Heaters, 1999,

ANSI 283.18, Recirculating Direct Gas-fired Industrial Air Heat-
ers, 1990 (2000).

ANSI LC 1/CS5A 6.26, Fuel Gas Piping Systems Using Corru-
gated Stainless Steel Tubing, 2001.

2.3.4 MSS Publications. Manufacturers Standardization So-
ciety of the Valve and Fittings Industry, 124 Park Street, NE,
Vienna, VA 22180-6671, (703)281-661 3, www.mss-hg.com

MSS SP-6, Standard Finishes for Contact Faces of Pipe Flanges
and Connecting-End Flanges of Valves and Fittings, 2001.

ANSI/MSS SP-58, Pipe [{angers and Supports — Materials,
Design and Manufacture, 1993,

2.3.5 UL Publication. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, 1L 60062-2096, www.ul.com.

UL 651, Schedule 40 and Schedule 80 Rigid PVC Conduit, 2003,
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2.3.6 U.5, Government Publication. U.S. Government Print-
ing Office, Washington, DC 20402, www.gpo.gov.

Titie 49, Code of Federal Regulations, Part 192,
2.3.7 Other Publication.

Merriam-Webster's Collegiate Dictionary, 11th edidon, Merriam-
Webster, Inc., Springticld, MA 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 101%, Life Safety Cods®, 2006 edition.

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel-Burning Appliances, 2003 edition. _

NFPA 501, Standard an Manufactured Housing, 2005 edition.

Chapter 3 Definitions

3.1 General, The definitions contained in this chapter shall
apply to the terms used in this code. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merviam-Websters Coliegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable 1o the authorily having jurisdic-
tior.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or matenals 10 which has been aw
tached a label, symbol, or other identifying mark of an organiza-
tion that is acceprable 1o the authority having jurisdiction and
concerned with product evaluation, that maintains periodic in-
spection of production of labeled equipment or materials, and
by whose labeling the manufacturer indicates compliance with
appropriate standards or performance in a specified manner.

3.2.4* Listed. Equipment, materials, or scrvices included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states thar either the equip-
ment, material, or service meets appropriate designaled stan-
dards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.3 General Definitions.

3.3.1 Accessible. Having access to but which first requires the
removal of a panel, door, or similar covering of the item de-
scribed.,

3.3.1.1 Readily Accessible. Having direct access without the
need of removing or moving any panel, door, or similar
covering of the jtem described.

3.3.2 Air

3.3.2.1 Circulating Air. Air tor cooling, heating, or ventila-
tion distribuzed to habitable spaces.

3.3.2.2 Dilution Air. Alir that enters a draft hood or drafi
regulator and mixes with the flue gases.

3.3.2.3 Excess Air. Air that passes through the combustion
chamber and the appliance flues in excess of that which is
thearetically required for complete combustion.

3.3.24 Primary Air. The air introduced into a burner that
mixes with the gas before it reaches the port or ports.

3.3.3 Air Conditioning. The treatmenst of air so as to control
simultaneously its temperature, humidity, cleanness, and dis-
tribution o meet the requirements of a conditioned space.

3.3.4 Air Shutter. An adjustable device for varying the size of
the primary air inlet(s).

3.3.5 Anodeless Riser. An assembly of steel cased plastic pipe
used to make the transition between plastic piping installed
underground and metallic piping installed aboveground.

3.3.6 Appliance. Any device thac utilizes gas as a fuel or raw
material to produce light, heat, power, relrigeration, or air
conditioning.

5.3.6.1 Automatically Conirolled Apphionce. Appliance
cquipped with an automatic buraer ignition and safety
shutoff device and other automatic devices.

3.3.6.2 Decorative Appliance for Installation in a Vented Fire-
Place. A selfcontained, freestanding, fuel-gas burning ap-
pliance designed for installation only in a vented fireplace
and whose primary function lies in the aesthetic effect of
the flame.

3.3.6.3 Direct Vent Appliances. Appliances (hat are con-
structed and installed so that all air for combustion is derived
directly from the ourdoors and all flue gases are discharged to
the outdoors.

3.3.6.4 Fan-Aswisted Combustion Appliance. An appliance
equipped with an integral mechanical means to either draw
or force products of combustion through the combustion
chamber or heat exchanger.

3.3.6.5 Food Service Appliance.

3.3.6.5.1 Baking and Roasting Gas Oven. An oven primarily
intended for volume food preparation that may he com-
posed of one or more sections or units of the following
types: (1) cabinet oven, an oven having ane or more cavities
heated by a single bumer or group of burners; {2) reel-type
oven, an oven employing trays that are moved by mechantcal
means; or (3} sectional oven, an oven composed of one or
more independentdy heated cavities,

3.3.6.5.2 Gas Counter Appliance. An appliance such as a
gas coffee brewer and coffee urn and any appurtenant wa-

ter heating appliance, food and dish warmer, hot plate, and
griddle.

3.3.6.5.3 Gas Deep Fat Fryer. An appliance, including a
cooking vessel in which oils or fals are placed 0 such a
depth that the cooking faod is essendally supported by dis-
placement of the cooking fluid or a perforated container
immersed in the cooking fluid rather than by the bottom of
the vessel, designed primarily for use in hotels, restaurants,
clubs, and similar institutions.
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3.3.6.5.4 Gas Range. Asclf:contained gas range providing
tor cooking, roasting, baking, or breiling, or any combina-
tion of these {unctions, and not designed specifically for
domestic use.

3.3.6.5.5 Gas Steam Cooker. An appliance that cooks, de-
frosts, or reconstitutes food by direct contact with steam.

3.3.6.5.6 Gas Steam Generator. A scparate appliance pri-
marily intended to supply steam for use with tood service
appliances.

3.3.6.5.7 Kettle. An appliance with a cooking chamber
that is heated either by a steam jacket in which steam is
generated by gas heat or by direct gas heat applied to the
cooking chamber.

3.3.6.6 Gas Counter Appliances. Sce 3.3.6.5.2.

3.5.6.7 Household Cooking Appliance. An appliance for do-
mestic food preparation, providing at least one function of
{1} top or surface cooking, {2} oven cooking, or (3} broiling.

3.3.6.7.1 Houschold Broiler Cooking Appliance. A unit that
cooks primarily by radiated heat.

3.3.6.7.2 Household Built-In Unit Cooking Applionce. A unit
designed to be recessed into, placed upon, or attached to
the censtruction of a building, but not for installation on
the floor. '

3.3.6.8 Nonresidential Low-Heat Appliance. A commercial, in-
dustrial, or institutional appliance needing a chimney capable
ol withstanding a continuous flue gas temperawure not exceed-
ing 1000°F (538°C). (211, 2008]

3.3.6.9 Nomresidential Medium-Heat Appliance. A commer
cial, industrial, or institutional appliance needing a chimney
capable of withstanding a continuous flue gas temperature
not exceeding 1800°F (982°C). {211, 2003]

3.3.6.1¢ Outdoor Cooking Appliance. A gasfired cooking ap-
pliance for outdoor use only that is provided with a means of
support by the manufachizrer and is connected to a fixed gas
piping system.

3.3.6.11 Vented Appliance.

3.3.6.11.1* Category I Vented Appliance. An appliance that
operates with a nonpositive vent static pressure and with a
venl gas temperature that avoids excessive condensate pro-
duction in the vent.

3.3.6.11.2 Category II Vented Appliance. An appliance that
operates with a nonpositive vent static pressure and with a
vent gas temperature thar may canse excessive condensate
production in the vent.

3.3.6.01.3 Category HI Vented Appliance. An appliance that
operates with a positive vent static pressure and with a vent
gas lemperature that avoids excessive condensate produc-
tion in the vent.

3.3.6.11.4 Category IV Vented Appliance. An appliance that
operates with a positive vent static pressure and with a vent
gas temperature that may cause excessive condensate pra-
duction in rhe vent.

3.3.7 Appliance Caiegorized Vent Diameter/Arca. The mini-
mum vent arex/diameter permissible for Category [ appli-
ances to maintain a nonpositive vent static pressure when
tested in accordance with nationally recognized siandards.
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3.3.8 Automatic Firecheck. A device for stopping the progress
of a flame front in burner mixture lines (flashback) and for
autornatically shuuing oft the fuel-air mixture.

3.3.9 Backfire Preventer. See 3.3.89, Safcry Blowout.

3.3.10 Baffle. An objece placed in an appliance w change
the direction of or retard the flow of air, air—gas mixtures, or
flue gases.

3.3.11 Boiler.

3.3.11.1 Hot Water Heating Boiler. A boiler designed to
heal water for circulation through an external space heat-
ing system.

3.3.11.2 Hot Water Supply Boiler. A boiler used to heat wa-
ter for purposes other than space heating.

3.3.11.3 LowPressure Boiler. A boiler that supplics steam
at a pressurc not exceeding 15 psi (100 kPa), or hot water
at a pressure not exceeding 160 psi (1100 kPa} at a tem-
perature not exceeding 250°1 (121°C).

3.3.11.4 Steam Boiler. A boiler designed o converl water
into steam which is supplied t an external system.

3.3.12 Branch Line, Gas piping that conveys gas from a sup-
ply lin¢ Lo the appliance.

3.3.13 Breeching. See 3.3. 106, Vent Conneclor,

3.3.14 Broiler A gencral term including broilers, sala-
manders, harbecues, and other devices cooking primarily by
radiated heat, excepting toasters.

3.3.14.1 Unit Broiler. A broiler constructed as a separate
appliance.

3.5.15 Bm. Abbreviation for British thermal umir, which is the
quantity of heat required to raise the temperamre of | pound of
water ] degree Fahrenheit {equivalent to 1055 joules).

3.3.16 Burner. A device for the final convevance of gas, or a
mixture of gas and air, to the combustion zone.

3.3.16.1 Gas Conversion Burner. A unit consisting of a
burner and its controls utilizing gaseous fuel for installa-
ton in an appliance originally utilizing another fuel.

3.3.16.2 Forced-Draft Burner. See 3.3.16.3, Power Burner.

3.3.16.3 Injection (Bunsen) Type Burner. A burner employ-
ing the energy of a jer of gas 10 inject air for combustion
into the hurner and mix it with rthe gas.

3.5.16.4 Main Burner. A device or group of devices essen-
tially forming an integral unit for the final conveyance of
gas or a mixture of gas and air to the combustion zone and
on which combustion takes place to accomplish the func-
tion for which the appliance is designed.

3.3.16.5 Power Burner. Aburner in which either gas or air,
or both, are supplied at a pressure exceeding, for gas. the
line pressure, and [or air, atmospheric pressure; this added
pressure being applied at the burner. A burner for which
air for combustion is supplied by a [an ahead of the appli-
ance is commonly designated as a [orced-draft burner.

3.3.16.5.1 Power, Fan-Assisted Burner. A burncr thar uses
either induced or forced draft.

3.3.17 Chimney. One or more passageways, vertical or nearly
so, for conveying flue or vent gases 10 the outdoors. (See afsn
3.3.105.2, Gas Vent, 3.3.105, Vent, and 3.3.98.7, Venling System. )
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3.3.17.1 Exterior Masonry Chimneys. Masonry chimneys ex-
posed to the outdoors on one or more sides below the roof
line.

3.3.17.2 Factory-Buift Chimney. A chimney composed of
listed factory-built components assembled in accordance
with the manufacturer’s instaliation instructions o form
the completed chimney.

3.3.17.3 Masonry Chimney. Afield-constructed chimney of
solid masonry units, bricks, stones, listed masonry chimney
units, or reinforced portland cement concrete, lined with
suitable chimney flue liners.

3.3.17.4 Metal Chimney. A field-consiructed chimney of
metal.

3.3.18 Clothes Dryer. An appliance used to dry wet laundry by
means of heat derived frem the combustion of fuc] gascs.

3.3.18.1 Type I Clothes Dryer. Primarily used in family liv-
ing environment. May or may not be coin-operated for
public use.

3.3.18.2 Type 2 Clothes Dryer. Used in business with dircct
intercourse of the function with the public. May or may not
be operated by public or hired attendant. May or may not
be coin-operated.

3.3.19 Combustion. As used herein, the rapid oxidation of
fuel gases accompanied by the production of heat or heat and
light. Complete combustion of a fuel is possible only in the
presence of an adequate supply of oxygen.

3.3.20 Combustion Chamber. The portion of an appliance
within which combustion occurs.

3.3.21 Combustion Products. Constituents resulting from the
combustion of a fuel with the oxygen of the air, including the
inert but excluding excess air.

3.3.22 Condensate (Condensation). The liquid that separates
from a gas (including flue gas) due to a reduction in tempera-
ture or an increase in pressure.

3.3.23 Consumption. The maximum amount of gas per unit
of tme, usually expressed in cubic feet per hour, or Bru per
hout, required for the operation of the appliance or appli-
ances supplied.

3.3.24 Controls, Devices designed to regulate the gas, air, wa-
ter, ot electrical supply to an appliance. These may be manual
or automartic.

3.3.24.1 Limit Control. A device responsive to changes in
pressure, temperature, or liguid level for turning on, shut-
ting off, or throttling the gas supply to an appliance.

3.3.25 Cubic Foot {ft*) of Gas. The amount of gas that would
occupy 1 fi* (0.03 m™) when at a temperature of 60°F (16°C),
saturated with water vapor and under a pressure equivalent to
that of 30 in. w.c. (7.5 kPa).

3.3.26 Deep FatFryer. Sez 3.3.6.5.3, Gas Deep Fat Fryer.

3.3.27 Design Certification. The process by which a product
is evaluated and tested by an independent laboratory to affirm
that the product design complies with specific requirements.

3.3.28 Device.

3.3.28.1 Automatic Gas Shutoff Device. A device constructed
so that the attainment of a water temperature in a hot water
supply system in excess of some predetermined limit acts in
such a way as to cause the gas to the system to be shut off.

3.3.28.2 Pressure Limiting Device. Equipment that under
abnormal conditians will act to reduce, restrict, or shuc off
the supply of gas flowing into a system in order to prevent
the gas pressure in that system from exceeding a predeter-
mined valuie.

3.3.28.3 Quick-Disconnect Device. A hand-operated device
that provides a ineans for connecting and disconnecting an
appliance or an appliance connector to a gas supply and
that is equipped with an automatic means to shut off the
gas supply when the device is disconnected.

3.3.28.4 Safety Shutoff Device. Adevice thatwill shut off the
gas supply o the conwolled burner{s) in the event the
source of ignition fails. This device can interrupt the [low
of gas to main burner(s) only or to pilot(s) and main burn-
er(s) under its supervision.

3.3.28.5 Vent Damper Device.

3.3.28.5.1 Automatic Vent Damper Device. A device that is
intended for installation in the venting system, in the outlet
of or downstream of the appliance draft hood, of an indi-
vidual automatically operated appliance and that is de-
signed to automatically open the venting system when the
appliance is in operation and to automatically close off the
venting system when the appliance is in a standby or shut-
down condition.

3.3.28.5.2 Elecirically Operated, Automatic Vint Damper Device.

An automatic vent damper device that employs electrical
energy to control the device.

3.3.28.5.3 Mechanically Actuated, Automatic Vent Damper
Device. An automatic vent damper device dependent for op-
eration on the direct application or transmission of mechani-
cal energy without employing any type of energy conversion,

3.3.28.5.4 Thermally Actuated, Automatic Vent Damper De-
vice. An automatic vent damper device dependent for op-
eration exclusively on the direct conversien of the thermal
energy of the vent gascs into mechanical energy.

3.3.29 Diversity Factor. Ratio of the maximum probable de-
mand to the maximum possible demand.

3.3.30 Domestic Laundry Stove. A fuel-gas burning appliance

- consisting of onc or more open-top-type burners mounted on

high legs or having a cabinet base.

3.3.31 Draft. A pressure difference that causes gases or air to
flow through a chimney, vent, flue, or appliance.

3.3.31.1 Mechanical Draft. Draft produced by a fan or an
air or steam jet. When a fan is located so as to push the flue
gases through the chimney or vent, the draft is forced.
When the fan is located so as to pull the fluc gases through
the chimney or vent, the draft is induced. [211, 2603]

3.3.31.2 Nuatural Draft. Draft produced by the difference
in the weight of a column of flue gases within u chimney or
vent and a corresponding column of air of equal dimen-
sion putside the chimney or vent. [211, 2008]

3.3.32 Draft Hood. A nonadjustable device built into an ap-
pliance, or made a part of the vent conneclor from an appli-
ance, that is designed to (1) provide for the ready escape of
the flue gases from the appliance in the event of no draft,
backdraft, or stoppage beyond the draft hood, {2) prevent a
backdraft from entering the appliance, and (3} neutralize the
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effect of stack action of the chimney or gas vent upon the
operation of the appliance.

3.3.33 Dnip. The container placed at a low point in a system of
piping ta collect condensate and from which it may be removed.

3.3.34 Dry Gas. A gas having a moisture and hydrocarbon
dew point below any normal temperature to which the gas
piping is exposed.

3.3.35 Effective Ground-Fault Current Path. An intentionally
constructed, permanent, low impedance electrically conduc-
tive path designed and intended to carry electric fault current
trom the point of a ground fault on a wiring system to the
electrical supply source.

3.3.36 Equipment. [Devices other than appliances.

3.3.37 Explosion Heads (Soft Heads or Rupture Discs). A pro-
tective device for relieving excessive pressute in a4 premix sys-
tem by bursting of a rupturable disc.

3.3.38 FAN Max. The maximum inpul raling of a Category I,
fan-assisted appliance attached to a vent or cennector.

3.3.39 FAN Min. The minimum input rating of a Category [,
fan-assisted appliance attached to a vent or conncctor.

3.3.40 FAN+FAN. The maximum combined appliance input
rating of two or more Category I, fan-assisted appliances at-
tached 1o the commoaon vent.

3.3.41 FAN+NAT. The maximum combined appliance input
rating of onc or more Category I, fan-assisted appliances and
one or more Category [, draft hood-equipped appliances at-
tached to the common vent.

3.3.42 Fireplace. A firc chambcer and hearth consiructed of
noncombustible material for use with solid fuels und provided
with a chimney.

3.3.42.1 Gas Fireplace.

3.3.42.1.1 Direct Vent Gas Fireploce. A system consisting of
(1) an appliance for indoor installation that allows the view
of flames and provides the simulation of a solid fuel fire-
place, {(2) combustion air connections between the appli-
ance and the vent-air intake terminal, {3} flue-gas connec-
tions between the appliance and the ventair intake
terminal, {4) a vent-air intake terminal for installation out-
doors, constructed such that all air for combuston is ob-
tained from the outdoor atmosphere and all flue gases are
discharged to the outdoor atmosphere.

3.3.42.1.2 Vented Gas Fireplace. A vented appliance that
allows the view of flames and provides the simulation ol a
solid fuel fireplace.

3.3.43 Flame Arrester. A nonvalve device for use in a gas—air
mixture line containing a means for temporarily stopping the
progress of a flame fromt (flashback).

3.53.44 Flue.

3.3.44.1 Appliance Flue. The passage(s) within an appli-
ance through which combustion products pass from the
combustion chamber of the appliance to the drati hood
inlet opening on an appliance equipped with a draft hood
or ro the outlet of the appliance on an appliance not
equipped with a draft hood.

3.3.44.2 Chimney Flue. The passage(s) in a chimney for
conveying the flue or vent gases 1o the outdoors.
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3.3.45 Flue Collar. 'That portion of an appliance destgned for
the attachment of a draft hood, vent connector, or venting
system,

3.3.46 Fumnace.

3.3.46.1 Central Furnace. A self-contained appliance for
heating air by transfer of heat of combustion through
metal to the air and designed to supply heated air through
ducts 1o spaces remote from or adjacent to the appliance
location.

3.3.46.2 Direct Vent Wall Furnace. A system consisting of an
appliance, combustion air, and flue gas connections be-
rween the appliance and the outdoor aunosphere, and a
vent cap supplicd by the manufacturer and constructed so
that all air for combustion is obtained from the outdoor
atmosphere and all flue gases are discharged to the out-
door almosphere.

3.3.46.3 Duct Furnace. A furnace normally installed in dis-
tribution ducts of air conditioning systems to supply warm
air for heating. This definition applies enly to an appliance
that depends [or air circulation on a blower not furnished
as part of the furnace.

3.3.46.4 Enclosed Furnace. A specific healing, or heating
and ventilating, furnace incorporating an integral total cn-
closure and using anly outdoor air for combustion.

3.3.46.5 Floor Furnace. A completely self-contained unit
furnace suspended from the floor of the space being
healed, 1aking air for combustion [rom outside this space.

3.3.46.6 Forced-Air Furnace. Afurnace equipped with afan
or blower thal provides the primary means for circulation
of air.

3.3.46.7 Vented Wall Furnace. A self-contined, vented,
fuel-gas-hurning appliance complete with grilles or equiva-
lent, designed for incorporation in or permanent attach-
ment to the structure of a building and furnishing heated
air, circulaled by gravity or by a fan, directly into the space
to be heated through openings in the casing.

3.3.47 Furnace Plenum. A compartment or chamber that is
supplied with the furnace or constructed ol ductwork that is
attached to the inlet or outlet of a furnace or air handling unit
and has one or more circulating air ducts connected to it.

3.3.48 Garage.

3.3.48.1 Repuair Garage. Ahuilding, struciure, or portions
thereof wherein major repair or painting or body and
fender work is performed on motorized vehicles or auto-
mobiles, and includes associated foor space used for of-
fices, parking, and showrooms.

3.3.48.2 Residential Garage. A building or room in which
self-propelled passenger vehicles are or can be stored and
that will not normally be used for other than minor service
or repair operations on such siored vehicles.

3.3.49 Gas Convenience Outlet. A permancntly mounted,
hand-operated device providing a means for connecting and
disconnecting an appliance or an appliance connector ta the
gas supply piping. The device includes an integral, manualty
operated gas valve with a nondisplaceable valve member so
that disconnection can be accomplished only when the manu-
ally operated gas valve is in the closed position.
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3.3.50 Gases. Include natural gas, manufactured gas, lique-
fied petroleum (LP} gas in the vapor phase only, liquefied
petroleum gas—air mixtures, and mixtures of these gases, plus
gas—air mixtures within the flammable range, with the fuel gas
or the flammable component of a mixture being a commer-
cially distributed product.

3.3.50.1 Flue Gases. Products of combustion plus excess
air in appliance flues or heat exchangers.

3.3.50.2 Utility Gases. Natural gas, manufactured gas, lig-
uefied petroleum gas—air mixtures, or mixtures of any of
these gases.

3.3.60.3 Vet Gases. Products of combustion from appli-
ances plus cxcess air, plus dilution air in the venting sysiem
above the draft hood or draft regulator.

3.3.51 GasFired Air Conditioner. An automatically operated
appliance for supplying cooled and/or dehumidified air or
chilled liquid.

3.3.52 GasFired Heat Pump. An automatically opcrated ap-
pliance utilizing a refrigeration systemn tor supplying either
heated air or liquid or heated and/or cooled air or liquid.

3.3.53 GawMixing Machine. Any combination of automatic
proportioning conirol devices, blowers, or compressors that
supply mixtures of gas and air to multiple burner installations
wliere control devices or other accessorics are installed be-
mween the mixing device and burner.

8.3.54 Gravity. Ser 3.3.94, Specific Gravity.
3.3.55 Heater.

3.3.55.1 Direct Gas-Fired Nonrecireulating Industrial Air
Heater. A nounrecirculating industrial air heater in which
all the products of combusiion generated by the appliance
are released into the ourdeor airstream being heated.

3.3.55.2 Direct Gas-Fired Recirculating Industrial Air Heater.
An air recirculating heater in which all of the products of
combustion generated by the appliance are released into
the airstreamn being heated.

3.3.55.3 Infrared Heater. Ahcater that directs a substantial
amount of its energy output in the form of infrared energy
into the area to be heated. Such heaters may be of either
the vented or unvented ype.

3.3.55.4 Pool Heafer. An appliance designed for heating
nonpotable water stored at atmospheric pressure, such as
water in swimming paols, therapeutic pools, and similar
applications.

3.3.55.5 Unit Heater.

3.3.55.5.1 High-Static Pressure Type Unit Heater. A self-
contained, automatically controlled, venied, appliance
having integral means [or circulation of air against 0.2 in.
{15 mm} H,O or greater static pressure.

3.3.55.5.2 LowStatic Pressure Type Unit Heater. N\ sclf-
contained, automatically controlled, vented, fuel-gas burning
appliance, intended for installation in the space Lo be heated
without the use of ducts, having integral means for circulation
of air, normally by a propeller fan{s}), and may be equipped
with louvers or face extensions made in accordance with the
ranufacturers’ specifications.

3.3.55.6 Unvented Room Heater, An unvented, self-
contained, freestanding, nonrecessed, fuel-gas-burning ap-
pliance for furnishing warm air by gravity or fan circulation
to the space in which installed, directly from the heater
without duct connection,

3.3.55.7 Water Heater. An appliance for supplying hot wa-
ter for domestic or commercial purposes.

3.3.56 Heating Value (Total). The number of British thermal
units produced by the combustion, at constant pressure, of
1 fi* (0.03 m*) of gas when the products of combustion are
cooled to the initial temperature of the gas and air, when the
water vapor formed during combustion is condensed, and
when all the necessary corrections have been applied.

3.3.57 Hot Plate. See 3.3.6.5.2, Gas Couniter Appliance.

3.3.57.1 Domestic Hot Plate. A fuel-gas burning appliance
consisting of one or more open-lop-lype burners mounted
on short legs or a base.

3.3.58 Hot Taps. Piping connections made lo operating
pipelines or mains or other facilities while they are in opera-
tivn. The connection of the branch piping to the operating
line and the tapping of the operating line are done while it is
under gas pressire.

3.3.59 Ignition.

3.3.59.1 Automatic Ignition. lgnition of gas at the burn-
er(s) when the gas controlling device is turned on, includ-
ing reigniton il the flames on the burner(s) have been
extlinguished by means other than by the closing of the gas
controlling device.

3.3.59.2 Sources of Ignition. Appliances or equipment that,
because of their intended modes of use or operation, are
capable of providing sufficient thermal cnergy to ignite
flammable gas—air mixtures.

3.3.60 Insulating Millboard. A factory [abricated board formed
with noncombustible materials, normally fibers, and having a
thermal conduclivity in the range of 1 Btu/in./f2/°F/hr
(14 W/m/"K).

3.3.61 EKetde, See 3.3.6.5.7

3.3.62 Leak Check. An operation performed on a complete
gas piping system, the connections and appliances, and equip-
ment to verify that the system does not leak.

3.3.63 Maunifold.

3.3.63.1 Comman Vent Manifold. A horizontal extension of
the commaon vent within the room in which the appliances
are installed.

3.3.63.2 Gas Manifold. The conduit of an appliance that
supplies gas to the individual burners.

3.3.64 Manufachired Home. A structure, transportable in one
or more sections, which, in the traveling mode, is 8 bodyt
(2.4 m) or more in width or 40 body-ft {12.2 m} or more in
length or, when erected on site, is 320 1t2 (29.7 m?) or more and
which is built on a permanent chassis and designed to be used as
a dwelling, with or without a permanent foundation, when con-
nected to the required utilines, and includes plumbing, heating,
airconditioning, and electrical systems contained therein; ex-
cept that such terms shall include any structure which meets alt
the requirements of this paragraph except the size requirements
and with respect to which the manufacturer voluntarily files a
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certification required by the regulatory agency. Calcufations used
to determine the number of square feet in a suucture are based
on the strucmre’s exterior dimensions, measured at the largest
horizontal projections when erected on site. These dimensions
include all expandable rooms, cabinets, and other projections
containing interior space, but do not include bay windows,
{501, 2005]

3.3.65 Material.

3.3.65.1 Combustible Material. As pertaining to materials
adjacent to ur in contact with heat-producing applianees, vent
connectors, gas vents, chimneys, steam and hot watcr pipes,
and warm air ducts, shall mean materials made of or surfaced
with wood, compressed paper, plant fibers, or other materials
that are capable of being ignited and burned. Such material
shall be considered combustible even though flame-proofed,
fire-retardant treated, or plastered.

3.3.65.2 Noncombustible Material. For the purpose of this
code, noncombustible material shall mean material that is
not capable of being ignited and burned, such as material
consisting entirely of, or of a combination of, steel, iron,
brick, tile, concrete, slate, asbestos, glass, and plaster.

3.3.66 Meter. An instrumentinsialied to measure the volume
of gas delivered through it.

3.3.67 Mixing Blower Amotor-driven blower to produce gas—
air mixturcs for combustion through one or more gas burners
or nozzles on a single-zone industrial heating appliance or on
each control zone of a multizone industrial appliance or on
each control zone of a multizone installaton.

3.3.68 NA. Ventconfiguration is not allowed due to potential
for condensate formation or pressurization of the venling sys-
tem, or not applicable due o physical or geometric restraints.

3.3.69 NAT Max. The maximum input rating of a Category 1,
draft hood-equipped appliance attached to a vent or connector.

3.3.70 NAT+NAT. The maximum combined appliance input
rating ol two or more Category I, draft hood-equipped appli-
ances atlached to the common venl.

3.3.71 Occupancy.

3.3.71.1 Heelth Care Occupancy. An occupancy used for
purposes of medical or other treatment or care of four or
more persens where such occupants are mosily incapable
of self-prescrvation due to age, physical or mental disability,
or because of security measures not under the occupants’
control, [101, 2006]

3.3.71.2 Residential Board and Care Occupancy. A building
or portion thereof that is used for lodging and boarding of
four or more residents, not related by blood or marriage (o
the owners or operators, for the purpose of providing per-
sanzl care services. [ 101, 2006]

3.3.72 Orifice. The opening in a cap, spud, or other device
whereby the flow of gas is limited and through which the gasis
discharged to the burner.

3.3.73 Oven, Gas Baking and Roeasting. Sez 3.3.6.5.1, Baking
and Roasting Gas Oven.

3.3.74 Parking Stucture. A building, structure, or portion
thereof used for the parking of motor vehicles.

3.3.74.1 Basement or Underground Parking Structure. A
parking structure or portion thereof located below grade.
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3.3.74.2 Enclosed Parking Structure. Having exterior cn-
closing walls that have less than 25 percent of the total wall
-area open to atmosphere at each level using at least two
sides of the structuye.

3.3.75 Pilot. Asmall flame that is utilized 10 ignite the gas at
the smain burner or burners.

3.3.76 Pipe. Rigid conduit of iron, steel, capper, brass, alu-
minum, or plastic.

3.3.76.1 Eguivalent Length Pipe. The resistance of valves,
controls, and fittings to gas [low expressed as equivalent
length of straight pipe for convenience in calculating pipe
sizes.

3.3.77 Piping. As used in this code, either pipe, tubing, or
both. Sez 3.3.76, Pipe; 3.3. 102, Tubing.

3.3.77.1 Concealed Gas Piping. Gas piping that, when in
place in a finished building, would require removal of per-
manent construction {o gain access to the piping.

3.3.77.2 Control Piping. All piping, valves, and [ittings
used to interconnect air, gas, or hydraulically operated con-
trol apparatus or instrument transmitters and receivers.

3.3.78 Plenum. A compartment or chamber to which one or
more ducts are connected and that forms part of the air distri-
bution system.

3.3.79 Pressure. Unless otherwise stated, is expressed in
pounds per square inch above atmospheric pressure.

3.3.79.1 Atmospheric Pressure. The pressure of the weight of
air on the surface of the earth, approximately 14.7 pounds per
square inch (psia) (101 kPa absolute) at sea level,

3.3.79.2 Back Pressure. Pressure against which a fluid is
flowing, resulting from friction in lines, restrictions in
pipes or valves, pressure in vessel to which fluid is flowing,
hydrostatic head, or other impediment that causes resis-
tance to fluid flow.

3.3.79.3 Design Pressure. The maximum operating pres-
sure permitted by this code, as determined by the design
procedures applicable to the materials involved.

3.3.79.4 Maximum Working Pressure. The maximum pres-
sure at which a piping system may be cperated in accor-
dance with the provisions of this code.

3.3.80 Pressure Drop. The loss in pressure due Lo friction or
obstruclion in pipes, valves, fittings, regulators, and burners.

3.3.81 Pressure Test. An operation performed to verify the
gastight integrity of gas piping following its installation or
modificalion.

3.3.82 Purge. To free a gas conduit of air or gas, or a mixture
of gas and air.

3.3.83 Qualified Agency. Any individual, finn, corporation, or
company that either in person or through a representative is en-
gaged in and is responsible for (a) the installation, testing, or
replacement of gas piping or (b) the connection, installation,
testing, repair, or servicing of appliances and equipment; that is
experienced in such work; that is familiar with all precautions
required; and that has comnplied with all the requirements of the
authority having jurisdiction.

3.3.84 Range. Se¢ 3.3.6.5.4, Gas Range.
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3.3.85 Refrigerator (Using Gas Fuel). An appliance that is de-
signed to extract heat from a suitable chamber.

3.3.86 Regulator.

3.3.86.1 Appliance Regulator. A pressure regulator [or con-
trolling pressure to the appliance manifold,

3.3.86.2 Draft Regulator. A device that functions tc main-
1ain a desired draft in the appliance by automatically reduc-
ing the draft 10 the desired value.

3.3.86.2.1 Barometric Draft Regulator. A balanced damper
device attached to a chimney, vent connector, breeching,
or flue gas manifold to control chimney draft.

3.3.86.3 Line Gas Regulator. A pressure regulator placed
in a gas line between the service regulater and the appli-
ance regulator.

3.3.86.4 Moniioring Regulator. A pressure regulator set in
series with another pressure regulator for the purpose ol
automatically taking over in an emergency the control of
the pressure downstream of the regulator in case that pres-
sure tends to exceed a set maximum.

3.3.86.5 Pressure Regulator. Equipment placed in a gas
line for reducing, controlling, and mainraining the pres-
sure in that portion of the piping system downstream of the
equipment.

3.3.86.6 Series Regulutor. A pressure regulator in series
with ene or more other pressure regulators.

3.3.86.7 Service Regulator. A pressure regulator installed
by the serving gas supplier to reduce and limit the service
line gas pressure to delivery pressure.

3.3.87 Relief Opening. The opening provided in a draft hood
to permit the ready escape to the atmosphere of the flue prod-
ucts from the draft hood in the event of no draft, backdraft, or
stoppage beyond the draft hood and to permit inspiration of air
into the draft hood in the event of a strong chimney updraft.

3.3.88 Room Large in Comparison with Size of Appliance.
Rooms having a volume equal to at least 12 times the total
volume of a furnace or airconditioning appliance and at least
16 times the total volume ot a bailer.

3.3.89% Safcty Blowout {Backfire Preventer). A protective de-
vice Yocated in the discharge piping of large mixing machines,
incorporating a bursting disc for excessive pressure release,
means for stopping a flame front, and an electric switch or
other release mechanism for actuating a builtin or separate
safety shutoff.

3.3.90 Service Head Adapter. A transition fitting for nuse with
plastic piping {which is encased in non-pressure-carrying
metal pipe) that connects the metal pipe casing and plastic
pipe and tubing to the rermainder of the piping system.

3.3.91 Service Meter Assembly. The piping and fittings in-
stalled by the serving gas supplier to connect the inlet side of
the meter to the gas service and to connect the outlet side of
the meter to the customer’s house or yard piping.

5.3.92 Service Regulator. See 3.3.86.5, Pressure Regulator;
and 3.3.86.7, Service Regulator.

3.3.93 Shutoff. See 3.3 103, Valve,

3.3.94 Specific Gravity. As applied to gas, the ratio of the
weight of a given volume to that of the same volume of air,
both measured under the same conditions.

3.3.95 Steam Cooker. See 3.3.6.5.5, Gas Steam Cooker.
3.3.96 Steam Generator. Ser 3.3.6.5.6, Gas Steam Generator,

3.3.97 Stress. The resultant internal force that resists change
in the size or shape of a body acted on by external forces. In
this code, stress is often used as being synonymous wilh unit
stress, which is the stress per unit area (psi).

3.3.97.1 Hoop Siress. The stress in a pipe wall, acting cir-
cumferentizlly in a plane perpendicular to the longitudinal
axis of the pipe and produced by the pressure of the fluid
in the pipe.

3.3.98 System.

3.3.98.1 Central Premix System. A system that distributes
flarnmable gas—air mixtures 1o two or more remote stations.

3.3.98.2 Fan-Assisted Combustion System. An appliance
equipped with an integral mechanical means to either
draw or force products of combustion through the combus-
tion chamber or heat exchanger.

3.3.98.3 Hybrid Pressure System. A piping system in which
the pressure at the point of delivery is reduced by one or more
line pressure regulators prior to the appliance connection.

3.3.98.4 Mechanical Exhaust System. Equipment installed
in and made a part of the vent, to provide the required flow
of gases through the vent.

3.3.98.5 Natural Draft Venting System. A venting system that
relies on natural draft to convey the products of combustion.

3.3.98.6 Pipring System. All piping, valves, and fiuings frem
the outlet of the point of delivery from the supplier o the
outlets of the equipment shutoff valves.

3.3.98.7% Venting System. A continuous open passageway
from the flue collar or draflt hoed of an appliance to the
outdoors for the purpose of removing flue or vent gases.

3.3.98.7.1 Forced Mechanical Draft Venting System. A vent-
ing system in which a [an or other mechanical device is
used to cause the flow of flue or vent gases under positive
vent pressure.

3.3.98.7.2 Mechanicel Draft Venting System. A venting sys-
tern designed to remove flue or vent gases by mechanical
means, which may consist of an induced drafi portion un-
der nonpositive static pressure or a forced draft portion
under posilive slatic pressure.

3.3.99 Tensile Strength. The highest unirt tensile stress (re-
ferred to the original cross section) a material can sustain be-
fore tailure (psi).

3.3.100 Thermaosiat.

3.3.100.1 Electric Switch Type Thermostat. A device that
senses changes in temperature and controls electrically, by
means of separate components, the flow of gas to the burn-
er{s) to maintain selected temperatures.

3.3.100.2 Integral Gas Valve Type Thermostat. An automatic
device, actuated by temperature changes, designed to control
the gas supply to the burner(s} in order to maintain tempera-
tures between predetermined limits and in which the thermal
actuating elemenl is an integral part of the device: (1} gradu-
ating thermnostat, a thenmostat in which the motion of the
valve is approximately in direct proportion to the effective
moton of the thermal element induced by temperature
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change; (2) snap-acting thermostat, a thermostat in which the
thermostatic valve travels instandy [rom the closed to Lhe
open position, and vice versa. '

3.3.101 Thread Joint Compounds. Nonhardening materials
used on pipe threads to cnsure a seal.

3.3.102 Tubing. Semirigid conduil of copper, stecl, alumi-
num, CS58T, or plastic.

3.3.103 Valve. Adevice used in piping to controf the gas sup-
ply to any section of a system of piping or to an appliance.

3.3.103.1 Appliance Shutoff Valve. A valve located in the
piping system, used to shut off individual equipment.

3.3.103.2 Automatic Valve. An automatic or semiautomatic
device consisting essentially of a valve and operator that
control the gas supply to the burner(s) during operation of
an appliance.

3.3.103.3 Manual Reset Valve. An automatic shutoff valve
installed in the gas supply piping and sel 1o shut off when
unsafe conditions occur. The device remains closed until
manually reopened.

3.3.103.4 Relief Valve. A safety valve designed to forestall
the development of a dangerous conditon by relieving ei-
ther pressure, temperature, or vacuum in a hot water sup-
ply system.

3.3.103.4.1 Pressure Relief Valve. Avalve that automatically
opens and closes a relief vent, depending on whether the
pressure 1s above or below a predetermined valuce,

3.3.103.4.2 Temperature Relief Valve. Avalve thal automati-
cally opens and automatically closes a relief vent, depend-
ing on whether the temperature is above or below a prede-
termined value.

3.3.103.4.3 Facuum Relief Valve. A valve that automatically
opens and closes a vent for relieving a vacuum within the hot
water supply system, depending on whether the vacuum is
above ur below a predetermined value.

3.3.103.5 Service Shutoff Valve. A valve, installed by the
serving gas supplier beoween the service meter or source of
supply and the customer piping system, to shut off the en-
lire piping system.

3.3.104 Valve Member. That part ot'a gas valve rotating within
ot in respect to the valve body that, by its position with respect
to the valve body, controls the [low of gas.

3.3.104.1 Nondisplaceable Valve Member. A valve member
that cannat be moved from its seat by a force applied to the
handle or to any exterior portion of the valve.

3.3.105 Vent. A passageway used to convey flue gases from
appliances ot their vent connecters to the outdoors.

3.3.105.1 Contnon Vent. That portion of a vent or chimney
system that conveys products of combustion from more
than one appliance.

3.3.105.2 Gas Vimt. A passageway composed of listed factory-
built components assembled in accordance with the manufac-
turer’s installation instructions for conveving vent gases from
appliances ot their vent connectots to the outdoors.

3.3.105.2.1 Special Type Gas Vent. Gas vents for venting
listed Category II, 111, and IV appliances.
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3.3.105.2.2 Type B Gas Vent. A vent for venting listed gas
appliances with draft hoods and other Category 1 appli-
ances listed for use with Type B gas vents.

3.3.105.2.3 Type BW Gas Vent. A vent for venting listed
wall furnaces.

3.3.105.2.4 Type L Gas Vent. A venl for venting appliances
listed for use with Type L vents and appliances listed for use
with Type B gas vents.

3.3.105.3 Regulator Vent. The opening in the atmospheric
side of the regulator housing permitting the in and out
movement of air to compensate for the movement of the
regulator diaphragm.

3.3.106 Vent Connector. The pipe or duct that connects a
fuel-gas-burning appliunce to a vent or chimney.

3.3.107 Vent Offset. An arrangement of two or maore fittings
and pipe installed for the purpose of locating a vertical section
of vent pipe in a different bul parallel plane with respect to an
adjacent section of vertical vent pipe.

3.3.108 Venting. Removal of combustion products as well as
process fumes to the outer air.

3.3.109 Wall Head Adapter. A transition fitting for terminat-
ing plastic pipe inside of buildings at the building wall.

3.3.110 Zero Govemor. A regulating device that is normally
adjusted to deliver gas at atmospheric pressure within its flow
rating,

Chapter 4 General

4.1 Qualified Agency. Installation, testing, and replacement
of gas piping, appliances, or accessories, and repair and servic-
ing of equipment, shall be performed only by a qualified
agency.

4.2 Interruption of Service.

4.2.1 Notification of Interrupted Service. When the gas sup-
ply is to be turned off, it shall be the duty of the qualified
agency to notify all affected users. Where two or more users
are served from the same supply system, precautions shall be
exercised to ensure that service only to the proper user is
wurned off.

Exception: In cases of emergency, affected users shall be notified as
soom as possible of the actions taken. by the qualified agency.

4.2.2 Work Interruptions. When interruptions in work occur
while repairs or alterations are being made to an existing pip-
ing system, the system shall be left in a safe condition.

4.3 Prevention of Accidental Ignition.

4.3.1 Potential Ignition Sources. Where work is being per-
formed on piping that contains or has contained gas, the fol-
lowing shall apply:

{1} Provisions for electrical continuity shall be made before
alterations are made in a metallic piping system.

(2) Smoking, open flames, lanterns, welding, or other sources of
ignition shall not be permitted.
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(3) A metallic electrical bond shall be installed around the loca-
don of cuts in metallic gas pipes made by other than cutting
torches. Where cutting torches, welding, or other sources of
ignition are unavoidable, it shall be determined that all
sources of gas or gas-air mixtures have been secured and
that all flammable gas or liquids have been cleared from the
area. Piping shall be purged as required in Section 8.3 be-
fore welding or cuning with a torch is atternpted.

(4) Artificial illumination shall be restricted to listed safety-
type flashlights and safety lamps. Electric switches shall
not be operated, on or off.

4.3.2 Handling of Flammable Liquids.

4.3.2.1 Drip Liguids. Liquid that is removed from a drip in
existing gas piping shall be handled to avoid spillage or igni-
tion. The gas supplier shall be notified when drip liquids are
removed.

4.3.2.2 Other Flammable Liquids. Flammable liquids used by
the installer shall be handled with precaution and shali not be
left within the premises from the end of one working day to
the beginning of the next.

Chapter 5 Gas Piping System Design, Materials,
and Components

5.1 Piping Plan.

5.1.1 Installation of Piping System. Where required by the
authority having jurisdiclion, a piping sketch or plan shall be
prepared before proceeding with the installation. This plan
shall show the proposed location of piping, the size of differ
ent branches, the various load demands, and the location of
the point of delivery.

5.1.2 Addition to Existing System.

5.1,2.1 When additional appliances are being connected to a
gas piping system, the existing piping shall be checked Lo de-
termine whether it has adequate capacity (see 5.4.3).

5.1.2.2 Ifinadequate, the existing system shall be enlarged as
required, or separate gas piping of adequate capacity shall be
provided.

5.2 Provision for Location of Point of Delivery. The location
of the point of delivery shall be acceptable wo the serving gas
supplier.

5.3 Interconnections Between Gas Piping Systems.

5.3.1 Interconnections Supplying Separate Users. Where two
or more meters, or two or more service regulators where
meters are neot provided, are located on the same premises
and supply separate users, the gas piping systems shall not be
interconnected on the outet side of the meters or service
regulators,

5.3.2 Interconnections for Standby Fuels.

5.3.2.1 Where a supplementary gas for standby use is con-
nected downstream from a meter or a service regulator where
a meter is not provided, equipment to prevent backflow shall
be installed.

5.3.2.2 Athree-way valve installed to admic the standby supply
and at the same time shut off the regular supply shall be per-
mitted to be used far this purpose.

5.4 Sizing of Gas Piping Systems,

5.4.1* General Considerations. Gas piping systems shall be of
such size and so installed as 1o provide a supply of gas suffi-
cient to meet the maximum demand without undue loss of
pressure beoween the point of delivery and the appliance.

5.4.2* Maximum Gas Demand.

5.4.2,1 The volume of gas 1o be provided (in cubic feet per
hour} shall be determined directly from the manufacturers’ in-
put ratings of the appliances served. Where the input rating is not
indicated, the gas supplier, appliance manufacturer, or a quali-
fied agency shall be contacted, or the rating from Table 5.4.2.1
shall be used for estimating the volume of gas to be supplied.

5.4.2.2 The total connected hourly load shall be used as the
basis for piping sizing, assuming all appliances are operating
at full capacity simultaneously,

Exception:  Sizing shall be permilted to be based wpon established load
diversity factors.

Table 5.4.2.1 Approximate Gas Input for
Typical Appliances

Appliance Input Btu/hr (Approx.)
Space Heating Units
Warm air furnacc
Single family 160,000
Multifamily, per unit 60,000
Hvdronic boiler
Single family 100,000
Muliifamily, per unit 60,000
Space and Water Heating Units
Hydronic boiler
Single family 120,000
Multifamily, per unit 75,000
Water Heating Appliances
Water heater, automatic storage 35,000
30 gal to 40 gal 1ank
Water heater, automatic storage 50,000
50 gal tank
Water heater, automatic
instantaneous
Capacity at 2 gal/min 142,800
Capacity at 4 gal/min 285,000
Capacity at § gal/min 428,400
Water heater, domestic, circulating 35,000
or side-arm
Cooking Appliances
Range, free standing, domestic 65,000
Built-in oven or broiler unit, 25,000
domestic
Built-in top unit, domestic 40,000
Other Appliances
Refrigerator 3,000
Clothes dryver, Type 1 (domestic) 35,000
Gas fireplace direct vent 40,000
Gas log 80,000
Barbecue 40,000
Gas light 2,500

For SI unis, 1 Bun/hr = 0,205 W,
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5.4.3* Sizing Methods. Gas piping shall be sized in accordance
with one of the following:

(1) Pipe sizing iables or sizing equations in Chapter 6

(2) Other approved engineering methods acceptable to the
authority having jurisdiction

(3) Sizing tables included in a listed piping systern manufac-
turer’s installation instructions

5.4.4 Allowable Pressure Drop. The design pressure loss in
any piping system under maximum probable flow conditions,
from the point of delivery to the inlet connection of the appli-
ance, shall be such that the supply pressure at the appliance is
greater than the minimum pressure required for proper appli-
ance operation.

5.5 Piping System Operating Pressure Limitations.

5.5.1 Maximum Design Operating Pressure. The maximum
design operating pressure for piping systcms located inside
buildings shall not exceed 5 psi {34 kPa) unless one or more of
the following conditions are met:

(1)*The piping system is welded.
(2) The piping is located in a ventilated chase or otherwise en-
clased for protection against accidental gas accumulation.
{3) The piping is located inside buildings or separate areas of
buildings used exclusively for one of the following:
{a) [ndustrial processing or heating
(b) Research
{c) Warehousing
(d) Boiler or mechanical rooms
(4) The piping is a temporary installation [or buildings under
construction.

5.5.2 Liquefied Petroleum Gas Systems. The operating pres-
sure for undiluted LP-CGas systems shall not exceed 20 psi
(140 kPa). Buildings having systems designed tc operate be-
low =b°F (-21°C) or with butane or a propane-butane mix
shall be designed to cither accommodate liquid LP-Gas or pre-
vent LP-Gas vapor frem condensing back into a liquid.

Exception: Buildings or separate areas of buildings constructed in
aceordance with Chapter 10 of NFPA 58, Liquefied Petroleum Gas
Cade, and used exclusively to house industrial processes, research and
experimental laboratories, or equipment or processing having similar
hazards.

5.6 Acceptable Piping Materials and Joining Methods.
5.6.1 General.

5.6.1.1 Acceptable Materials. Materials vsed for piping sys-
tems shall comply with the requirements of this chapter or
shall be acceptable to the authority having jurisdiction.

5.6.1.2 Used Materials. Pipe, fittings, valves, or other materials
shall not be used again unless they are [ree of foreign materials
and have been ascertained o be adequate for the service in-
tended.

5.6.1.3 Other Materials. Maierial not covered by the stan-
dards specifications listed herein shall be investigated and
tested to determine that it is safe and suitable for the proposed
service and, in addition, shall be recommended for thal ser-
vice by the manufacturer and shall be acceptable to the au-
thority having jurisdiction.

5.6.2 Metallic Pipe.
5.6.2.1 Cast Iron. Cast-iron pipec shall not be used.
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5.6.2.2 Steel and Wrought Iren. Steel and wrought-iron pipe
shall be al least of standard weight (Schedule 43} and shall
comply with one of the following standards:

(1) ANSI/ASME B36.10, Welded and Seamiess Wrought-Steel Pipe

(2) ASTM A 53, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Linc-Coated Welded and Seamless

(3) ASTM A 106, Standard Specification for Seamless Carbon Steel
Pipe for High-Temperature Service

5.6.2.3* Copper and Brass. Copper and brass pipe shall not be
used if the gas contains more than an average of 0.3 grains of
hydrogen sulfide per 100 scf of gas (0.7 mg,/ 100 L),

5.6.2.4 Threaded Copper, Brass, and Aluminum. Threaded
copper, brass, or aluminum alloy pipe shall not be used with
gases corrosive to such material.

5.6.2.5 Aluminum Alloy. Aluminum alloy pipe shall comply
with ASTM B 241, Specification for Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube (except that the use of alloy b456 is
prohibited) and shall be marked at cach cnd of cach length
indicating compliance. Aluminum alloy pipe shall be coated
10 protect against external corrosicn where itis in contact with
masonry, plaster, or insulation or is subject to repeated wet-
tings by such liquids as water, detergents, or sewage.

5.6.2.6 Aluminum Installation. Aluminum alloy pipe shall not
be used in exterior locations or underground.

5.6.3 Metallic Tubing. Seamless copper, aluminum alloy, or steel
tibing shall not be used with gases corrosive to such marerial.

5.6.3.1 Steel. Steel tubing shall comply with ASTMA539, Stan-
dard Specification for Electric Resistance-Welded Coiled Steel Tubing
for Gas and Fuel Oil Lines, or ASTM A 254, Standard Specification
Jor Copper Brazed Steel Tubing.

5.6.3.2% Copper and Brass. Copper and brass tubing shall not
be used if the gas contains more than an average of (1.3 grains of
hydrogen sulfide per 100 scf of gas (0.7 mg/100 L). Copper tub-
ing shall comply with standard Type K or Type L of ASTM B 88,
Specification for Seamless Copper Waier Tube, or ASTM B 280, Specifi-
cation for Seamiess Copper Tube for Air Conditioning und Refrigeration
Field Service.

5.6.3.3 Aluminum. Aluminwmn alloy tbing shall comply with
ASTM B 210, Specification for Abuminum-Alioy Drawn Seamless Tubes,
or ASTM B 243, Specification for Aluminum-Alloy Seamless Pipe and
Seamless Extruded Tube. Aluminum allay tubing shall be coated to
protect against external corrosion where it is in contact with ma-
sonry, plaster, or insulation or is subject to repeated wettings by
such liquids as water, detergent, or sewage. Aluminum alloy tub-
ing shall not be used in exterior locations or underground.

5.6.3.4 Corrugated Stainless Stecl. Corrugated stainless sieel
tubing shall be listed in accordance with ANSILC 1/CSA 6.26,
Fuel Gas Piping Svstems Using Corrugated Stainless Steel Tubing.

5.6.4 Plastic Pipe, Tubing, and Fittings.

5.6.4.1 Plastic pipe, tubing, and fittings used to supply fuel
gas shall be used outdoors underground only and shall con-
form to ASTM D 2513, Standard Specification for Thermoplastic
Gas Pressure Pipe, Tubing, and Fittings. Pipe to be used shall be
marked “gas” and “ASTM D 2513."

5.6.4.2* Regulator Vent Piping. Plastic pipe, tubing, and fit-
tings used to connect regulator vents to remote vent termina-
tions shall be PVC conforming to UL 651, Schedule 40 and




ANS] 2223.1-19

CAS PIPING SYSTEM DESIGN, MATERIALS, AND COMPONENTS

54-19

Schedule 80 Rigid PVC Conduit. PVC vent piping shall not be
installed indoors.

5.6.4.3 Anodeless Risers. Anodeless risers shall comply with
the following:

{1} Factory-assembled anodeless risers shall be recommended
by the manufacturer for the gas used and shall be leak tested
by the manufacturer in accordance with written procedures,

{2) Service head adapters and [ield-assembled anodeless ris-
ers incorporating service head adapters shall be recom-
mended by the manufacturer for the gas used and shall be
design-certified 1o meet the requirements of Category I of
ASTM D 2513, Standard Specification for Thermoplastic Gas
Pressure Pipe, Tubing, and Fittings, and 49 CFR 192.281(c¢).
The manufacturer shall provide the user qualified instal-
lation instructions as prescribed by 49 CFR 192,.283(h).

(3) The use of plastic pipe, tubing, and fittings in undiluted
liquefied petreleum gas piping systems shall be in accor-
dance with NFPA 58, Liguefied Petroleum Gas Code.

5.6.5 Workmanship and Defects. Gas pipe, tuhing, and fit-
tings shal! be clcar and free from cutting burts and defects in
structure or threading and shall be thoroughly brushed and
chip and scale blown. Defecis in pipe, tubing, and fittings shall
not he repaired. Defective pipe, tubing, and fittings shall be
replaced. (Se 8.1.1.3.)

5.6.6 Protective Coating, Where in contact with material or
atmosphere exerting a corrosive aclion, metallic piping and
fitlings coaled with 4 corrosion-resistant material shall be
used. External or internal coatings or linings used on piping
or components shall not be considered as adding sirength.

5.6.7 Metallic Pipe Threads.

5.6.7.1 Specifications for Pipe Threads. Metallic pipe and fit-
ting threads shall be taper pipe threads and shall comply with
ANSI/ASME B1.20.1, Pipe Thrends, General Purpose, Inch.

5.6.7.2 Damaged Threads. Pipe with threads that are
stripped, chipped, corroded, or otherwise damaged shall not
be used. Where a weld opens during the operation of cutting
or threading, that portion of the pipe shall not be used.

5.6.7.3 Number of Threads. Field threading of metallic pipe
shall be in accordance with Table 5,6.7.3.

Table 5.6.7.3 Specifications for Threading
Metallic Pipe

Approximate
Iron Pipe Length of Approximale
Size Threaded Portion No. of Threads
(in.) (in.) to Be Cut
Ve Y 10
B4 3 10
1 R 10
1% 1 il
1% 1 [
2 1 11
214 1% 12
3 1% 12
4 134 13

For 51 units, 1 in. = 25.4 mm.

5.6.7.4 Thread Compounds. Thread (joint) compounds (pipe
dope} shall he resistant ta the action of liquefied petroleum gas
or w any other chemical constituents of the gases to be con-
ducted through the piping.

5.6.8 Metallic Piping Joints and Fittings. The type of piping
joint used shall be suitable for the pressure-temperature con-
ditions and shall be selected giving consideration to joint
tightness and mechanical strength under the service condi-
tions. The joint shall be able to sustain the maximum end
force due to the internal pressure and any additional forces
due to temperature expansion or contraction, vibration, fa-
tigue, or the weight of the pipe and its contents.

5.6.8.1* Pipe Joints. Pipe joints shall be threaded, flanged,
brazed, or welded. Where nonferrous pipe is brazed, the braz-
ing materials shall have a melting point in excess of 1000°F
(538°CC). Brazing alloys shall not contain more than §.05 per-
cent phosphorus,

5.6.8.2 Tubing Joints. Tubing joints shall either be made with
approved gas tubing iittings or be brazed with a materijal hav-
ing a melting point in excess of 1000°F {538°C). Brazing alloys
shail not contain more than 0.05 percent phosphorus.

5.6.8.3 Flared Joints. Flared joints shall be used only in sys-
tems constructed from nonferrous pipe and tubing where ex-
perience or tests have demonstrated that the joint is suitable
for the conditions and where provisions are made in the de-
sign to prevent separation of the joints.

5.6.8.4 Metallic Fittings (Including Valves, Strainers, Filters).
Metallic fittings shall comply with the following:

(I} Threaded fittings in sizes larger than 4 in. (100 mm} shall
not be used unless acceptable to the authority having ju-
risdiction.

(2} Fiuings used with steel or wroughtiron pipe shall be steel,
brass, bronze, malleable iron, or cast iron.

{3) Fittings used with copper or brass pipe shall be copper,
brass, or bronze.

(4) Fittings used with aluminum alloy pipe shall be of alumi-
num alloy.

(5) Cast-fron Fittings. Cast-iron fittings shall comply with the
following:

{a) Flanges shall be permitted.

(b} Bushings shall not be used.

(c) TFittings shall not be used in systems containing flam-
mable gas-air mixtures.

{(dy Fictings in sizes 4 in. (100 mm) and larger shall not be
used indoors unless approved by the authority having
jurisdiction.

{c¢} Fittingsinsizes §in. (150 mm) and larger shall not be
used unless approved by the authority having
Jjurisdiction,

(6) Aluminum Alloy Fittings. Threads shall not form the joint seal.
(7) Zinc~Aluminum Alloy Fittings. Fiuings shall not be used in
systems containing flammable gas—air mixwres,
Special Fittings. Fittings such as couplings, proprietary-type
Jjoints, saddle tees, gland-type compression fittings, and
flared, flareless, or compression-type tubing fittings shail
be (1) used within the fitting manufacturer’s pressure-
temperature recommendations; (2) used within the ser-
vice conditions anticipated with respect to vibratien, fa-
tigize, thermal expansion, or contraction; {3) installed or
braced 1o prevent separation of the joint by gas pressure
or external physical damage; and (4) acceptable to the
authority having jurisdiction.

{8

—
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5.6.9 Plastic Piping, Joints, and Fittings. Plastic pipe, tubing,
and fittings shall be joined in accordance with the manuflac-
turers’ instructions. The following shall be observed when
making such joints:

(1) The joint shall be designed and installed so that the lon-
gitudinal pullout resistance of the joint will be at least
equal to the tensile strength of the plastic piping material.

(2) Heat-fusion joints shall be made in accordance with quali-
fied procedures that have been established and proven by
test 1o produce gastight joinis ac least as strong as the pipe
or tubing being joined. Joints shall be made with the join-
ing method recommended by the pipe manufacturer.
Heat fusion fittings shall be marked "ASTM D 2513.7

{3} Where compression-type mechanical joints are used, the

gasket material in the fitting shall be compatible with the

plastic piping and with the gas distributed by the system.

An internal tubular rigid stiffener shall he used in con-

Jjunction with the fitting. The stiffener shall be flush with

the end of the pipe or tubing and shall extend at least to

the oulside end of the compression {fitling when installed.

The stiffener shall be free of rough or sharp edges and

shall not be a foree fitin the plastic. Splic tubular stiffeners

shall not be used,

Plastic piping joints and fittings for usc in liqueficd petro-

leum gas piping systems shall be in accordance with

NIPA B8, Liquefied Petrolewm Gas Code.

5.6.10 Flanges. All flanges shall comply with ANSI/ASME
Bl6.1, Cast fron Pipe Flanges and Flanged Fittings, Class 25, 125,
250, and 80 ANSI/ASME B16.20, Meial Gaskets for Fipe
HManges, Ring Joint Spiral Wound and facketed, or MSS 5P-6, Stan-
dard Finishes for Contact Faces of Pipe Flanges and Connecting-tnd
Flanges of Valves and Fittings. The pressure-temperature ratings
shall equal or exceed that required by the applicasion.

(4

e

5.6.10.1 Flange Facings. Standard facings shall bc permitted
tor use under this code. Where 150 psi (1034 kPa) steel flanges
are holted to Class 125 cast-iron flanges, the raised face on the
steel flange shall be removed.

5.6.10.2 Lapped Flanges. Lapped flanges shall be used only
abovegronund or in exposed locations accessible for inspection,

5.6.11 Flange Gaskets. Thc material for gaskets shall be ca-
pable of withstanding the design temperature and pressure of
the piping systern and the chemical constituents of the gas
being conducted without change to its chemical and physical
properiies. The effects of fire exposure to the joint shall be
considered in choosing the material.

5.6.11.1 Acceptable materials shall includc the following:

{1} Metal or metaljacketed ashestos {plain or corrugated)
{2) Asbestos
(3) Aluminwmn Q" rings and spiral-wound metal gaskets

5.6.11.2 When a flanged joint is opened, the gasket shall be
replaced.

5.6.11.3 Full-face gaskets shall be used with all bronze and
cast-iron flanges.

B.7* Gas Meters.

5.7.1 Capacity. GGas meters shall be selected for the maximum
expected pressure and permissible pressure drop.

5.7.2 Location.

5.7.2.1 Gas meiers shall be located in ventilated spaces
readily accessible for examination, reading, replacement, or
necessary maintenance,
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5.9.2.2 Gas meters shall not be placed where they will be
suhjected to damage, such as adjacent o a driveway, under a
fire escape, in public passages, halls, or coal bins, or where
they will be subject to excessive corrosion or vibration.

5.7.2.3 Gas meters shall be located at least 3 ft (0.9 m} from
sources of ignition.

5.7.2.4 Gas meters shall not be located where they will be
subjected to extreme temperatures or sudden exireme
changes in lemperature, Meters shall not be located in areas
where they are subjected to temperatures beyond those rec-
ommended by the manufacturer.

5.7.3 Supports. Gas meters shall be supported or connected
to rigid piping so as not to exert a strain on the meters. Where
flexible connectors are used to connect 4 gas meter to down-
streamn piping at mobile homes in mobile home parks, the
meter shall be supported by a post or bracket placed in a firm
footing ot by other means providing equivalent support,

5.7.4 Meter Protection. Meters shall be protected against
overpressure, back pressure, and vacuum, where such condi-
tions arc anticipated. -

5.7.5 Identification. Gas piping at multiple meter installations
shall be marked by a metal tag or other permanent means desig-
nating the building or the part of the building being supplied
and attached by the installing agency.

5.8* Gas Pressure Regulators.

5.8.1 Where Required. A line gas pressure regulator or gas
equipment pressure regulator, as applicable, shall be installed
where the gas supply pressure is higher than that at which the
branch supply line or appliances are designed to operate or
vary beyond design pressure limits.

5.8.2 Linc gas pressure regulators shall be listed in accor
dance with ANS] Z21.80), Line Pressure Regulators.

5.8.3 Location. The gas pressure regulator shall be accessible
for servicing.

5.8.4 Repulator Protection. Pressure regulators shall be pro-
tecled against physical damage.

5.8.5 Ventng.

5.8.5.1 Line Gas Pressure Regulators. Line gas pressure regu-
lators shall comply with the foltowing:

(1) Anindependent vent o the exterior of the building, sized
in accordance with the regulator manufacturer’s instruc-
tions, shall be provided where the location of a regulator
is such that a ruptured diaphragm will cause a hazard.

(a) Where there is more than one regulator at a location,
each regulator shall have a separate vent t¢ the out-
doors, or if approved by the autharity having jurisdic-
tien, the vent lines shall be permitted to be mani-
[olded in accordance with accepted engineering
practices to minimize back pressure in the event of
diaphragm failure. (Sez 3.9.7 for information on properly
locating the vent.)

{b} Materials for vent piping shall be in accordance with
Section 5.6.

Exception: A vegulaior and vent limiting wmeans combination fisted
ay complying with ANSI Z21.80, Line Pressure Regulators, shail be
permiited to be used without a vent to the ouidoors.




ANSI 7223.1-21

GAS PIPTNG SYSTEM DESIGN, MATERIALS, AND COMPONENTS 54-2]

(2} The vent shall be designed to prevent the entry of water,
insects, or other foreign materials that could cause blockage.

{3) Atlocations where regulators might be submerged during
floods, a special antiflood-type breather venr fitting shall
be installed, or the vent line shall be extended above the
height of the expected flood waters.

{4) A regulator shall not be vented to the appliance flue or
exhaust system.

5.8.5.2 Appliance Pressure Regulators. For venting of gas ap-
pliance pressure regulators, see 9.1.19.

5.8.6 Bypass Piping. Valved and regulated bypasses shall be
permitted to be placed around gas line pressure regulators
where continuity ol service is imperative.

5.8.7 Identification. Line pressure regulators at multiple
regulator installations shall be marked by a metal tag or ather
permanent means designating the building or the part of the
building being supplied.

5.9 Owerpressure Protection Devices.

5.9.1 General. Overpressure proleclion devices shall be pro-
vided to prevent the pressure in Lhe piping system from ex-
ceeding that value chat would canse unsafc operation of any
connected and properly adjusted appliances. (Sez 5.2.5.)

5.9.1.1 The requirements of this section shail be met and a
piping system deemed to have overpressure protection where
a service or line pressure regulator plus one other device are
installed such that the following occur:

{1} Each device limits the pressure to a value that does not
exceed the maximum working pressure of the down-
stream system.

(2) The individual failure of either device does not result in
overpressure of the downstream systen.

5.9.1.2 The pressure regulating, limiting, and relieving de-
vices shall be properly maintained, inspection procedures
shall be devised or suitable instrumentation installed to detect
tailures or malfunctions of such devices, and replacements or
repairs shall be promptly made.

5.9.1.3 A pressure relieving or limiting device shall not he
required where (1) the gas does not contain materials that
could sertously interfere with the operation of the service or
line pressure regulator; (2) the operating pressure of the gas
source is 60 psi {414 kPa) or less; and (3} the service or line
pressure regulator has all of the following design features or
characteristics;

(1} Pipe connections Lo the service or line regulator do not
exceed 2-in. nominal diameter.

{2) The regulator is self-contained with no external stalic or
contirol piping.

{3} The regulaior has a single port valve with an orifice diam-
eter no greater than that recommended by che manufac-
turer for the maximum gas pressure at che regulator inlet.

(4) The valve seat is made of resilient material designed o
withstand abrasion of the gas, impurities in the gas, and
cutting by the valve and to resist permanent deformation
where il is pressed against the valve port.

{5) The regulator is capable, under normal operating condi-
tions, of regulating the downstream pressurc within the
necessary limits of accuracy and of limiung rthe discharge
pressure under noflow conditions 1o not more than
150 percent of the discharge pressure maintained under
flow conditicns.

5.9.2 Devices.

5.9.2.1 Pressure relieving or pressure limiting devices shall be
one of the following:

(1} Spring-loaded relief device

(2} Pilot-loaded back pressure regulator used as a relief valve
so designed that failure of the pilot system or external
conlrol piping will cause Lthe regulator relief valve to open

(3) Amonitoring regulator installed in series with the service
or line pressure regulator

{4} A serics regulator installed upstream from the service or
line regulator and set to continuously limit the pressure
on the inlet of the service or line regulator to the maxi-
mum working pressure of the downstream piping system

{5) An autcmatic shuroff device installed in scries with the
service or line pressure regulator and set to shut off when
the pressure on the downstream piping systemn reaches
the maximum working pressure or some other predeter-
mined pressure less than the maximum working pressure
This device shall be designed so that it will remain closed
until manually reset.

(6) A liguid seal relief device that can be set o open accu-
rately and consistently at the desired pressure

5.9.2.2 The devices in 5.9.2.1 shall be installed either as an
integral part of the service or line pressure regulator or as
separate units. Where separate pressure relieving or pressure
limiting devices are installed, they shall comply with 5.9.3
through 5.9.8.

5.9.3 Construction and Installation. All pressure relieving or
pressure limiting devices shall meet the following requirements:

{1} Be constructed of materials so that the operation of the
device will not be impaired by corrosion of external parts
by the atmesphere or of internal parts by the gas.

{2} Be designed and installed so they can be operated 1o de-
termine whether the valve is free. The devices shall also be
designed and installed so they can be tested to determine
the pressure at which they will operate and be examined
for leakage when in the closed position.

5.9.4 External Control Piping. External control piping shall
be protected from falling objects, excavations, or other causes
of damage and shall be designed and instailed so that damage
to any control piping shall not render both the regulator and
the overpressure protective device inoperative.

5.9.5 Setting. Fach pressure limiting or pressure relieving de-
vice shall be set so that the pressure shall not exceed a safe
level beyond the maximum allowable working pressure for the
piping and appliances connected.

5.9.6 Unauthorized Operation. Precautions shall be taken o
prevent unauthorized operation of any shuloff valve (hat will
make a pressure relieving valve or pressure limiting device in-
operative. The fellowing are acceptable methods for comply-
ing with this provision:

{1} Lock the valve in the open position. Inscruct authorized
personnel in the importance of leaving the shutoff valve
apen and of being present while the shutoff valve is closed
so that it can be locked in the open position before leav-
ing the premises.

{2) Install duplicate relief valves, each having adequale capac-
ity to protect the system, and arrange the isolating valves
or three-way valve so that only one safety device can be
rendered inoperative at a time,
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5.9.7 Venis.

5.9.7.1 The discharge stacks, vents, or outlet parts of all pres-
sure relieving and pressure limiung devices shall be located so
that gas is safely discharged to the ontdoors. Discharge stacks
or vents shall be designed 10 preveut the entry of water, in-
sects, or other foreign material that could cause blockage.

5.9.7.2 T'he discharge stack or vent line shall he at least the
same size as the outlet of the pressure relieving device.

5.9.8 Size of Fittings, Pipe, and Openings. The fitings, pipe,
and openings located between the system to be protected
and the pressure relieving device shall be sized to prevent
hammering of the valve and to prevent impairment of relief
capacity.

5.10 Back Pressure Protection.

5.10.1 Where to Install.

5.10.1.1 Protective devices shall be installed as close o the
equipment as practical where the design of equipment con-
nected is such thar air, oxygen, or standby gases could he
forced inlo the gas supply system.

5.10.1.2 Gas and air combustion mixers incorporating double
diaphragm “zero” or “atmosphere” governors or regulators shall
require no further protection unless connected directly to com-
pressed air or oxygen at pressures of 5 psi (34 kPa} or more.

5.10.2 Protective Devices. Protective devices shall include but
not be limited to the following:

{1} Check valves

(2) Three-way valves {of the type that completely closes one
side before starting to open the other side)

(3) Reverse flow indicators controlling positive shuloff valves

(4) Normally closed air-actuated positive shutoff’ pressure
regulalors

5.11 Low-Pressure Protection. A protective device shall be in-
stalled between the meter and the appliance if the operation
of the appliance is such (i.e., gas compressors) that it could
produce a vacuum or a dangerous reduction in gas pressure at
the meter; such devices include, but are not limited to, me-
chanical, diaphragm-operated, or electrically operated low-
pressure shutofl valves.

5.12 Shutoff Valves. Shutoff valves shall be approved and shall
be selecled giving consideration to pressure drop, service jn-
volved, emergency use, and reliability of operation. Shutoff
valves of size 1 in. National Pipe Thread and smaller shall be
listed.

5.13 Expansion and Flexibility.

5.13.1 Design. Piping systems shall be designed to have sufli-
cient flexibility to prevent thermal expansion or contraction
from causing cxcessive stresses in the piping material, exces-
sive bending or loads at joints, or undesirable forces or mo-
ments at points of connections to appliances and equipment
and at anchorage or guide point. Formal calculations or
model tesis shall be required only where reasonable doubt
exists as to the adequate flexibility of the system.

2006 Edition

5.13.1.1 Flexibility shall be provided by the use of bends,
loops, offsets, or couplings of the slip type. Provision shall be
made to absorb thermal changes by the use of expansion
Jjoints of the bellows type or by the use of “ball” or “swivel”
Joints. Expansion joints of the slip type shall not be used inside
buildings or for thermal expansion. Where expansion joints
are used, anchors or ties of sufficient strength and rigidirty
shall be installed to provide for end forces due to fluid pres-
sure and other causes.

5.13.1.2 Pipe alignment guides shall be used with expansion
joints according to the recommended practice of the joint
manufacturer.

5.13.2 Special Local Conditions. Where lacal conditions in-
clude earthquake, tornado, unstable ground, or flood haz-
ards, special consideration shall be given to increased strength
and flexibility of piping supports and connections.

Chapter 6 Pipe Sizing

6.1 Pipe Sizing Methods. Where the pipe sizc is to be deter-
mined using any of the methods in 6.1.1 through 6.1.5, the
dizmeter of each pipe segmnenl shall be obtained from the
pipe sizing tables in Section 6.2 or from the sizing equations in
Section 6.4, {See calculation examples in Annex C.) For SI units,
1£i* = 0.028 m® | f1 =0.305 m, 1 in. wc, = 0.249 kPa, | psi =
6.894 kPa, 1000 Btu/hr = 0.293 kW.

6.1.1* Longest Length Method. The pipe size of each section
of gas piping shall be determined using the longest length of
piping from the point of delivery to the most remote outlet
and the load ol the section.

6.1.2* Branch Length Method. Pipe shall be sized as follows:

(1) Pipe size of each sectien of the longest pipe run from the
point of delivery to the most remote outlet shall be deter-
mined using the longest run of piping and the load of the
section.

(2) The pipe size of each section of branch piping not previ-
ously sized shall be determined using the length of piping
from the point of delivery to the most remote outlet in
each branch and the load of the section.

6.1.3 Hybrid Pressure. The pipe size for each section of
higher pressurc gas piping shall be determined using the
longest length of piping from the point of delivery to the most
remote line pressure regulator. The pipe size from the line
pressurc regulator to each outlet shall be determined uvsing
the length of piping from the regulator to the most remote
outlet served by the regulator.

6.2 Tables for Sizing Gas Piping Systems Using Natural Gas.
Table 6.2(a) through Table 6.2(v} shall be used to size gas
piping in conjunction with one of the methods described in
6.1.1 through 6.1.3.

6.3 Tables for Sizing Gas Piping Systems Using Propane.
Table 6.3{(a) through Table 6.3(m) shall be used 1o size gas
piping in conjunction with one of the methods described in
6.1.1 through 6.1.3.
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| 'Table 6.2(a) Schedule 40 Metallic Pipe

Gas: | Natural
Inlet Fressure: | Less than 2 psi
Pregsure Drop: | 0.3 in. w.c.
Specific Gravity: | 0.60
Pipe Size (in.)
Naminal; % Ya 1 1% 1% 2 2V 3 4 5 G B 19 12
Actual IN: | (LG22 0.824 1.049 1.380 1.810 2.067 2.469 3.068 4.026 5.047 6,065 7.981 10,020 E1.538
Length (ft) Capacity in Cubic Feet of Gas per Hour
14 131 273 514 L060 .| 1580 3,050 4,860 8,580 17,506 | 31,700 51,300 105,000 191,000 308,000
20 i 188 953 726 1,080 2,080 3,340 5,900 12,000 | 21,800 5,300 72,400 192,001} 208,000
50 72 151 234 BR5 BY3 1,680 2,680 4,740 9,660 17,500 28,300 58,200 106,000 167,000
40 62 129 243 4949 747 1,440 2,290 4,050 8,270 15,000 24,200 49,500 90,400 143,000
50 2] 114 215 442 662 1,280 2030 5,590 7,380 | 15,300 21,500 44,100 80,100 127,000
60 50 104 195 4030 600 1,160 1,540 3,260 6,640 12,000 19,500 40,000 72,600 115,000
i 46 95 179 368 52 1,060 1,690 2,000 6,110 | 11,100 17,900 36,800 66,800 106,000
B0 12 20 167 343 514 989 1,580 2,790 5,680 | 10,300 16,700 34,260 62,100 98,400
30 40 83 157 322 482 928 1,480 2,610 5,330 9,650 15,600 52,100 58,300 92,300
100 38 7 148 304 4h5 877 1,400 2,470 5,040 9,110 14,800 30,300 55,100 87,200
125 33 70 151 269 403 T 1,240 2,140 4,460 8,080 13,100 26,900 45,800 77,300
150 30 63 19 241 366 704 1,120 1,980 4,050 7.320 11,906 24,300 44,200 70,000
175 28 58 109 224 336 648 1,030 1,820 3,720 6,730 10,900 22,400 40,700 64,400
200 26 54 102 200 313 602 960 1,700 5,460 6,260 10,100 20,800 37,500 59,900
250 23 48 Q0 185 277 534 851 1,500 3,070 5,550 £,9u0 18,500 33,500 58,100
300 21 43 34 168 251 481 771 1,360 2,780 5,030 8,150 16,700 30,400 48,100
350 19 40 75 154 231 445 704 1,250 2,560 4,630 7.490 15,400 28,000 44,300
400 18 37 it] 143 215 414 6ol 1,170 2,380 4,310 6,970 14,300 26,000 41,200
450 17 35 66 135 202 389 619 1,090 2,230 4,040 6,540 13,400 24,400 38,600
500 16 33 62 127 191 367 585 1,030 2,110 3,820 6,150 12,500 23,100 36,500
hai 15 1 50 121 131 a9 556 U8z 2,000 3,820 5870 12,100 21,900 24,700
GO0 14 30 56 115 173 333 530 937 1,910 3,460 5,600 11,500 20,900 33,100
650 14 29 54 110 165 318 508 897 1.830 3,310 5,360 11,000 20,000 31,%00
700 13 27 52 106 159 306 488 B62 1,760 3,180 5,150 10,600 19,200 50,400
750 15 26 ht 102 153 295 470 230 1,690 3,060 1,560 10,200 18,500 20,300
B0 12 26 48 ] 148 285 454 0 1,640 2,960 4,750 9,840 17,500 23,300
850 12 25 48 95 148 275 439 776 1,580 2,860 4,640 9,530 17,300 27 400
a6 11 24 45 93 139 267 426 752 1,530 2,780 4.500 9,240 16,800 26,600
a50 11 23 44 a 135 259 413 731 1,400 2,700 4,870 B.970 16,300 25 800
1,000 11 25 43 &7 131 252 402 711 1,450 2 520 4,350 8,730 15,800 25,100
1,100 14 21 40 83 124 240 382 675 1,380 2,490 4,030 5,200 15,100 23,800
1,200 NA 20 39 74 119 220 264 644 1,310 2,380 3,850 7.910 14,400 22,700
1,300 NA 20 37 76 114 219 349 617 1,260 2,280 3,680 7,570 13,700 21,800
1,400 NA 18 36 73 169 210 335 592 1,210 2,190 5,540 7,270 13,200 20,900
1,600 MA 15 34 Pl 105 203 323 571 1,160 2,110 3,410 70140 12,700 20,1060
1,600 NA 13 33 313 102 196 3z 551 1120 2,030 3,200 6,770 12,300 19,500
1,700 NA 17 52 [114] 98 189 302 h35 1,060 1,970} ERL 6,550 11,900 18,800
1,800 MNA 16 31 64 a5 154 904 517 1,050 1,510 3,090 6,350 11,500 18,300
1,904 NA 16 a0 62 435 178 234 502 1,020 1,850 3,000 6,170 11,200 17,700
2,000 NA 16 29 60 a0 173 276 488 1,000 1,800 2,920 6,000 10,900 17,200

NA means a flow of iess than 10 cih.
Nate: All table entries are rounded to 3 significant digits.
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| Table 6.2(b) Schedule 40 Metallic Pipe

Gas: | Natural
Inlet Pressure: | Less than 2 psi
Pressure Drop: | .5 in. w.c.
Specific Gravity: | 0.60
Pipe Size {in.)
Nominal: % ¥ 1 1V 1% 2 244 3 4 ‘ 5 b -] 10 12
Actual ID: | $.622 0.824 1.04% 1.380 1.610 2.067 2.469 3.068 1,026 ‘ 5.047 6.065 7.951 10.020 11.938
Length (ft) Capacity in Cubic Feet of Gas per Hour
14 172 360 678 1,590 2,090 4,020 6,400 1150 | 23,100 | 41800 | 67,600 139,000 252,000 | 309,000
20 118 247 466 957 1,430 2,760 4,400 7,780 | 15900 | 28,700 | 46,500 93,500 173,006 | 275,000
30 35 199 574 768 1,150 2,220 3,530 6,250 | 12,700 § 23000 | 37300 76,700 139,000 | 220,000
40 a1 170 320 637 985 1,900 3,020 5,350 10,900 | 19,700 | 51,%00 (5,600 119,000 189,000
i) 72 151 284 e B7% 1680 2,680 4,740 9, K60 17500 | 28,300 5,200 104,000 167,000
ahl 65 137 57 528 71 1,520 2,430 4,200 B760 | 15800 | 25,600 52,700 05,700 152,000
70 B0 126 237 486 728 1,400 2,230 3,950 B.05 | 14,600 | 23,600 48,500 88,100 159,000
80 36 117 220 452 677 1,300 2,080 3,670 7,490 1 13,600 | 22,000 45,100 81,900 { 130000
90 a2 110 207 424 635 1,224 1,950 3,450 7,030 12,7000 | 20,600 12,500 TH,90H) 122,000
100 au 104 145 400 L] 1,160 1,840 3,260 6,640 | 12,00H) 19,500 40,000 72600 115,000
125 44 a2 175 355 532 1,020 1,630 2,890 5,890 | 10,600 | 17,200 35,400 64,300 102,006
150 40 83 157 322 482 928 1,480 2.610 5,350 9,650 15,600 32,100 58,300 92,300
175 37 77 144 296 443 854 1,360 2,410 4,010 8,880 | 14,400 29,500 55,600 84,900
200 34 T 134 275 412 794 1,270 2,240 4,560 8,260 | 13,400 27,500 49,900 79,000
260 50 63 119 2M 36hH 704 1120 1,580 4,050 7.520 11,900 94,400 44,200 70,000
300 27 57 108 221 331 638 1,020 1,800 3.670 6,630 | 10,700 22,100 40,100 63,400
350 25 53 99 203 305 h87 935 1,650 3.370 6,100 9,880 20,300 36,900 55,400
400 23 49 92 18% 283 546 B70 1,540 3,140 5,680 9,190 18,900 34,300 44,300
450 2 46 86 177 266 512 816 1,440 2,940 5330 8,620 17,700 52,200 50,800
50 21 43 K2 168 251 484 771 1,360 2,780 5,030 8,150 16,700 30,4060 48, 100
550 20 41 78 159 239 459 732 1,290 2,640 4,780 7,740 15,900 28,900 45,700
GO0 19 39 74 152 228 438 Go9 1,240 2,520 4,560 7,580 15,200 27,500 43,600
650 15 38 71l 145 218 420 664 1,130 2,410 1,560 7070 14 500} 26,400 41,500
0 17 36 %] 146} 204) 405 643 1,140 2,320 4,190 6,790 14.000 25,300 40,100
750 17 35 66 135 202 359 619 1,000 2,250 4,040 6,540 13,400 24,400 35.600
800 16 34 63 130 195 375 ] 1,060 2,160 3,900 6,320 18,000 23,600 37.300
850 16 33 61 126 189 363 h79 1,020 2,080 3.780 6,110 12,600 22,800 36,100
900 i5 32 59 122 183 B3R 561 992 2,020 3,660 5,930 12,200 28,100 35,000
G50 15 3 a8 118 178 342 040 963 1,960 3,550 3,764 11,800 21,500 34,000
1,000 14 30 hi 115 173 333 A3 937 1910 3,460 5,60 11,500 20,900 33,100
1,100 T4 28 53 109 164 316 503 590 1,810 3,280 5,520 10,906 19,8060 31,400
1,200 13 2% 51 104 156 301 430 844 1,730 3,130 5070 10,400 18,900 30,000
1,300 12 6 49 100 150 289 460 #3 1,660 3,000 4,860 9,980 18,100 23,700
1,400 12 25 47 96 144 277 442 781 1,590 2,880 4,670 9,590 17,400 27,600
1,700 11 24 45 93 i39 267 426 752 1,530 2,780 4,500 9,240 15,400 26,600
1,600 1 23 44 L] 134 208 411 727 1,480 2,680 4,340 2AaUn 16,200 25,600
1,700 11 22 4% a6 130 25{ 308 703 1,430 2,790 4,200 8,630 15,700 24,860
1,800 L] 22 4] 24 126 242 386 82 1,390 2,520 4070 2,370 15,200 24,1060
1,900 10 byl 40 81 122 235 375 662 1,350 2,440 3,960 8,130 14,800 23,400
2,000 NA 20 39 79 11% 229 364 644 1,310 2,380 3,850 7.010 14,400 22,700

NA means a flow of less than 10 cfh.
Note: All able entries are rounded o 3 significant digits.
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| Table 6.2(c) Schedule 40 Metallic Pipe

Gas: | Natural
Inlet Pressure: | 2.0 psi
Pressure Drop: | 1.0} psi
Specific Graviy: | 0.60
Pipe Size (in.)
Nominal: 41 ¥ 1 134 144 2 2% 3 4
Actual [D: 0.622 824 1.049 1.380 L61g 2,067 2.469 3.068 4.026
Length (ft) Capacity in Cubic Feet of Gas per Hour
14 1,510 3040 5,560 11,400 17,1 32,900 52,500 92,500 179,000
20 1,070 2,150 3,930 #,0°70 12,100 25,300 37,100 65,600 144,000
30 869 1,760 3.210 6,590 9,380 19.000 30.300 53,600 169,000
40 753 1,520 2,780 5,710 8,550 16,500 26,300 46,400 94,700
50 673 1,560 2,450 5,110 7,650 14,700 23.500 41,500 84,700
60 615 1,240 2,27 4,660 6,980 13,500 21,400 57,800 77.300
i i) 1,150 2,100 4,320 6,470 12,500 19,900 35,100 71,600
B0 452 1,080 1970 4,041} 6,040 11,700 18,600 32,500 7,000
90 502 1,010 1,850 3.810 5,700 11.000 17,500 30.900 63,100
100 462 934 1,710 3510 5,260 13,100 16,100 28,500 38,200
125 414 #36 1,540 3,140 4,70i) G060 14,400 25,501} 32,100
150 72 7hl 1,370 2820 4,220 8,130 13,000 22,500 46,700
175 344 645 1,270 2,601 3,910 7,530 12,000 21,200 43,300
200 318 042 1,170 2,410 5,610 6,960 11,100 19,600 40,000
250 279 583 1,040 2,140 3,210 6,180 9850 17,400 A5,500
300 253 528 945 1940 2910 5,600 8,920 15,800 32,200
350 232 486 869 1,790 2670 5,150 £.210 14,500 29,600
400 216 452 809 1,660 2,490 4,790 7,640 15,500 27,500
450 203 424 759 1,560 2,330 4,500 7,170 12,700 25,800
500 192 4 717 1,470 2,210 4,250 6,770 12,000 24,400
550 182 3Rl 681 1,400 2,000 4.0130 6,430 11,400 23,200
606G 174 563 651 1,330 2,000 3,850 f.130 10,5800 22100
650 166 348 22 1,280 1,010 4,680 5,870 10,100 21,200
700 160 334 598 1,230 1,840 3.540 5,640 9,970 20.300
750 154 322 576 1,180 1,770 3,410 5,440 9,610 19,600
800 149 311 hht 1,140 L7140 3,240 5,250 9,280 18,900
850 114 301 538 1,100 1,650 3w 3,080 8,980 18,300
900 139 292 522 LO70 1,600 3,090 4,930 8,710 17.800
950 155 283 507 1040 1560 3,000 4,780 8,460 17,200
1,060 132 295 493 1,610 1,520 2,920 4,650 8,220 16,800
1,0 2h 262 468 il 1,440 2770 1,420 7.810 15,900
1,200 119 250 446 917 1,370 2,640 4,220 TR 15,200
1,300 114 ¢39 427 78 1,320 2,530 4,040 714y 14,600
1440 g 230 411 R43 1,960 2,130 3,880 6,860 14,000
LBGO 106 221 344 "13 1,220 2,340 3,740 6,600 13,500
1,600 102 214 382 THA 1,180 2260 3.610 6,380 13,000
1,700 99 o207 370 754 1,140 2,190 3,490 6,170 12,600
1,800 96 200 353 736 1100 2,120 3,390 5,980 12,200
1,900 93 195 348 715 1,070 2,060 3.290 5,810 11,900
2,000 @1 189 339 695 1,040 2,010 5,200 5,850 11,500

| Note: All table entries are rounded to 3 significant digits.
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| Table 6.2(d) Schedule 40 Metallic Pipe

Geas: | Nutural
Indet Pressure: | 3.0 psi
Pressure Drop: | 2.0 psi
Specific Gravity: | 0.60
Pipe Size (im.)
Nominal: Ve £ 1 L Ve 14 2 P42 3 4
Actual ID: 0.622 0.824 1.049 1.380 1.610 2,067 2.469 3.068 4.026
Length (ft) Capacity in Cobic Feet of Gas per Hour
10 2,350 4,5} 9270 14,000 28,500 54,900 A7 500 155,000 16,000
20 1,620 3,380 6,370 13,100 149,600 37.700 60,100 106,010 217,000
50 1,500 2,720 3,110 10,500 15,700 30,500 48,300 85,400 174,000
40 11182 2,320 4,380 8,990 13,500 25,900 41,300 73,100 149,000
50 985 2,060 3,880 7.970 11,800 23.000 36,600 G4, 843 132,000
&) 892 1,870 3,520 7200 10,501 20,800 33,200 BE, 700 120,000
0 R21 1,720 3,230 6,64 9,450 14,200 30,508 54,0104 110,600
H0 it 1,46i14) 3,010 6,180 Y260 17,800 28,40t} B}, 200 102,001
G0 7 1,500 2,820 5,800 2,680 16.700 26,700 47,100 496,100
100 677 1,420 2,670 5,470 8,200 15,800 25,200 44,500 90,800
125 G600 1,250 2,360 4,86 7.270 14,000 22,300 A0} B0, 50
150 544 1,140 2,140 4,400 6,590 12,700 200,200 45,700 T2 90
175 L] 1,050 1,970 4,040 6,060 11,700 18,600 32,000 67,100
200 465 973 1,830 3,760 5,640 10,900 17,300 30,600 62,400
250 412 852 1,680 3,350 5,000 G620 15,300 27,100 55,500
300 374 751 1,470 5,020 4,54 8,720 15,500 24, 6(H) 50,100
350 344 719 1,350 2,780 4,170 B.020 12,500 22 K0 46,100
400 320 [1a3] 1,260 2,580 3,870 7,460 11,300 21,008 42,900
450 500 627 1,180 2,430 3,640 7.000 11,200 19,706 40,200
H00 283 H93 1120 2,260 3,430 H,610 14,500 18,600 38,000
B50 269 563 1,060 2180 3,260 £§.280 10,000 17,701 36,100
L] 257 537 1,010 2080 310 5,090 9,550 16,500 34,400
55 246 514 | OB9 1,900 2,980 5,740 9,150 16,200 53,000
700 236 494 93l 1,910 2860 BAO10 #7090 13,000 51,700
75l 928 476 897 1,840 2,760 5510 AT 15,0000 30,500
00 220 460 B66 1 T80 2,661 5,150 8,180 14,500 29,500
8a0 213 445 838 1,720 2,580 4,960 7,810 14,000 28,501
900 ﬂﬂﬁ 451 812 1,670 2,500 4,810 7.670 13,600 27,7700
Ll 200 419 789 1,620 2,430 4,670 7,450 13,200 i3, 9400
L.G00 195 407 767 1,580 - 2,260 4,550 7,240 12,800 26,100
1,100 185 8T 720 1,500 2840 4,330 3,450 12,5400 24,800
1,200 177 369 #1213 1,430 2,140 4,120 G,570 11,6040 23,7100
1,300 159 333 it 1,370 2,050 2.940 6,290 11,100 22,700
1,400 162 340 640 1,310 1,970 3,700 6,040 10,700 21,800
1,501 156 527 616 1,270 1.900 3.650 5,820 10,300 21,000
1,600 151 L1 5495 220 1,830 3,030 5,620 10,004 20,300
1,700 146 308 576 1,180 1,770 5410 5,440 9,610 149,600
1,800 142 296 558 1,150 1,720 3,310 5,270 9,520 15,000
1,900 138 2B8 542 1,110 1,670 3,210 5120 9,050 18,400
2,000 154 280 527 1,080 1,620 3,120 4,980 3,800 18,000

| Note: All rable entries are rounded to 3 significant digits.
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[ Table 6.2(e) Schedule 40 Metallic Pipe

Gas: | Natural
Inlet Pressure: | 5.0 psi
Pressure Drop: | 3.5 psi
Specific Gravity: | 0.60
Pipe Size {in,)
Mominal: 5] ] 1 Lva 1'% [ 2 24 3 4
Actual To: 0.622 0.824 1.049 1.380 1.610 \ 2.067 2.469 3.068 4026
Length (ft) Capacity in Cubic Feet of Gas per Hour
10 3,190 6,430 11,800 24,200 Ab.200 634,700 111,400 196,000 101,000
20 2,250 4,550 8320 17,100 25,600 49,500 78,600 139,000 283.000
30 1,840 3,720 6,700 14,600 20,900 40,300 64,200 113,000 231,000
40 1,506 3,220 o880 12,100 18,100 34,900 65,600 98,200 206,000
ad 1,430 2,880 5201 13,804 16,200 31,200 449,700 B7.9500 179,000
6 1,300 2,630 4,300 9,860 14,500 28,500 45,400 80,200 164,000
70 1,200 2430 4,450 2,130 13,700 26,400 42,600 74,300 151,000
80 1,150 2,350 4,260 8,540 12,800 24,700 59,300 69,500 142,000
El 1,060 2,150 A,920 2,050 12,100 23,200 2,000 65,500 134,000
1) a7y 1,480 3620 7,130 Lo 20 400 34,200 60,400 123,000
125 876 1,770 3,240 6,640 9,950 19,200 30,6500 54,000 110,000
150 786 1,590 2,910 5,960 8,040 17,200 27,400 45,500 98,5900
175 728 1,470 2,690 5,520 8,270 15,500 25,400 44,900 91,600
200 673 1,360 2,490 3,100 7,650 14,700 25 500 41,500 84,700
250 538 1,170 2,200 4,510 6,760 134,000 20,800 36,700 71,500
306 506 1,060 1,980 4,060 6,150 11,860 18,800 33,500 67,800
450 465 973 1,330 3,760 5,640 10,900 17,300 30,600 62,400
44 443 H05 1,710 5,500 5,250 10,101 16,100 28,500 58,100
450 406 244 1,600 3,200 4,920 9 R0 15,100 26,700 54,500
500 384 802 1,510 3,100 4,650 8,950 14,300 25,200 51,500
550 364 762 1,440 2,950 4,420 8,500 13,600 24,000 43,800
600 348 87 1,370 2,810 4,210 & 110 12,906 22,900 46,600
65( 343 E96 1310 2,600 4,0 7,770 12,100 21,900 44,600
708 320 Gh4 1,268 2,540 2580 7,460 11,%00 21,008 42900
750 308 644 1,210 2,450 3,730 | 7,180 11,500 20,300 41 3030
800 298 622 1,170 2,410 3,610 6,240 11,100 14,600 38,800
850 248 602 1,130 2,330 3,490 6,720 10,706 18,900 38,600
900 279 584 b, 100 2,260 3,580 1,720 1,400 158,400 37,400
950 271 3ty 1,074 2,140 3,250 6,350 10,100 17,500 26,400
1,000 264 351 L040 2,130 3,200 6,150 9,810 17,300 35,400
L10a 2l 24 987 2,030 3,030 5,840 4,520 16,500 38,600
1,200 259 200 EL T 1,940 2,900 5,580 BA50 15,700 32,000
1,300 224 478 qo1 1,850 2,770 5,540 8,510 15,000 30,700
1400 220 60 il 1,780 2,660 b, 130 5,180 14,500 29,500
1,500 212 445 1 1710 2,570 4,54t 7,880 15,5900 28,400
1,600 205 428 806 1.650 2,450 4770 7,610 13,400 27,400
1,700 194 414 780 1,600 2,400 4,620 7,560 13,000 26,560
1,800 192 401 TR 1,550 2,830 4,450} 7,140 12,600 25,700
1.900 186 390 734 1,510 2.260 4,950 6,930 12,200 25,000
2,000 181 379 714 1,470 2,200 4,230 6,740 11,800 24,300

| Note: All table entries are rounded to 3 significant digits.
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| Table 6.2(f) Semi-Rigid Copper Tubing

Gas: | Natural
Inlet Pressure: | Less than 2 psi
Pressure Drop: | 0.3 in. w.c.
Specific Gravity: | 0.60
Tube Size {in.)
K& L: iy ¥ Ve M # 1 13 134 2
Nominal:
ACR: Y& Ya Y ] R 144 144 — —
QOuside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2,125
Inside:” 0.305 0.402 0.527 0.652 0,745 0.995 1.245 1.481 1.95%
Leogth (ft) Capacity in Cubic Feet of Gas per Hour
3¢] 20 42 85 148 210 348 806 1,250 2,650
20 14 29 58 1oy 144 Bl 5094 A% 1,R20
30 11 23 47 B2 114 247 445 701 1460
40 10 20 40 T 99 211 351 B0 1,250
50 NA 17 35 G2 88 187 337 532 1,110
60 NA 16 32 56 74 170 306 452 1,000
70 NA 14 24 52 73 156 241 443 924
&0 NA 13 27 45 68 145 262 415 854
40 NA 15 26 45 64 136 245 387 806
100 NA 12 24 14 il 129 252 356 761
125 NA 11 22 38 53 114 206 324 675
150 NA 10 20 4 48 108 136 294 612
175 IREN NA 18 3 45 95 m 270 563
20H) Na NA 17 20 4] 849 159 251 523
250 MNA NA 15 26 57 78 141 225 464
300 NA NA 13 23 a3 71 128 02 420
350 NA NA 12 22 a1 6h 118 186 357
406 NA NA 11 20 28 61 110 193 3a0
458 NA NA il 1% @ 57 103 162 338
LU NA NA 1} 18 25 h4 97 138 319
350 A NA NA 17 24 51 92 145 303
600 NA NA XA 16 28 49 88 159 289
fisl) NA NA NA 15 22 47 84 133 277
700 NA NA NA 13 21 13 Al 198 266
750 NA NA NA 14 20} 43 78 123 256
800 NA NA NA 14 20 42 75 11% 247
850 NA NA NA 13 14 40 73 115 230
400 NA NA NA i3 i8 349 71 ! 232
30 NA NA NA 13 18 38 59 108 225
1,030 NA NA NA 12 17 37 a7 105 219
1,100 NA NA NA 12 i A5 65 1€H) 208
1,200 NA NA NA 1 16 e ti) 45 199
1,300 NA NA NA 11 15 3% 53 a1 164
1,400 NA NA NA 10 14 31 L] BH 183
1500 NA NA NA NA 14 30 34 84 176
1,600 NA NA Na NA {3 20 32 82 170
1,701 NA NA NA NA I 28 H0 74 164
1,800 NA NA NA NA 13 2% 44 7 1564
1900 NA NA NA NA 12 26 47 74 155
2,000 NA NA NA NA 12 25 46 2 1531

NA means a fllow of less than 1 cfh.

Note: All table entries are rounded w 3 significant digiis.

"Table capacitics are based on Type K copper tubing inside diameter (shown}, which has the smallest inside
diameter of the copper wbing products.
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| Table 62(g) Semi-Rigid Copper Tubing

Gas: | Natural
Inlet Pressure: | Less than 2 psi
Pressure Drop: | 0.5 in. w.c.
Specific Gravity: | 0.60
Tube Size {in.)
K&l e % i h ¥s 1 | 1% 2
Nl I
ACR: % Y kL k! Th 1V 1%k —_ —
Outside: 0.375 G.500 0.625 0.750 0.875 1.I25 1.375 1.625 2125
Inside:’ | 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959
Length (f) Capacity in Cubic Feet of Gas per Hour
10 27 35 111 195 276 530 1,060 1,680 3,490
20 18 38 77 134 190 406 730 Li%0 2,400
30 14 30 6l 1047 152 326 586 325 1930
A 15 26 55 98 131 275 hiy2 N 1,650
5L 11 23 47 52 116 247 445 761 1,460
60 14 21 42 T4 105 224 403 633 1,320
70 NA 14 39 68 96 206 371 a8i 1,220
it} NA 13 6 63 el 192 315 544 1,130
a0 NA 17 34 59 B4 180 524 310 1,060
100 NA 16 32 56 79 170 306 482 1,000
125 MA 14 28 B0 70 151 271 427 450
150 NA 13 26 45 64 136 240 387 A0G
175 WA 12 24 41 3] 125 226 466 742
200 NA I 22 34 53 117 210 331 690
250 NA NA 20 K2 | 4B 108 186 294 612
304 MA NA 18 al 44 94 169 266 b4
350 [o¥: NA 16 28 40 86 155 245 310
400 MNA NA 15 26 38 80 144 228 474
450 NA NAa 14 23 35 7h 135 214 445
500 A NA 13 25 33 71 128 202 429
h50 INA NA 13 24 32 68 122 192 399
600 MA NA 12 21 il 64 116 183 381
630 NA NA 12 20 29 G2 111 175 365
700 NA NA 11 20 28 59 107 168 ]
750 NA NA 1 19 27 57 103 162 358
HO0 NA NA 10 14 26 35 93 155 326
850 NA NA 10 18 25 5% 96 151 515
00 NA NA KA 17 24 B2 93 147 306
950 NA Na NA 17 24 50 9 143 297
1,000 NA NA NA 16 25 49 88 139 289
1,100 NA MA NA 15 22 16 a4 132 274
1,200 NA NA NA 15 21 44 10 126 262
1,500 NA NA A, 14 20 42 76 120 251
1.100 MA MA MNA 13 19 41 73 116 241
1501 NA NA MNA ] 18 39 1 111 232
1,600 NA NA Na, 13 18 38 68 108 224
1,700 NA NA NA 12 17 37 66 104 27
1,800 MA MA NA 12 17 36 54 1 210
1,900 NA NA Na 11 16 an 2 a8 204
2,000 NA NA NA El 16 34 60 95 199

NA means a flow of less than 10 cfh.

Note: All table entries are rounded 1o 3 significant digies.

*Table capacities are based on Type K copper wbing inside diameter (shown), which has the smallest inside
diameter of the copper tubing products,
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| Table 6.2(h) Semi-Rigid Copper Tubing

Gas: | Natural
Inlet Pressure: | Less than 2 psi
Pressure Drop: | 1.0 in. w.e.
Specific Gravity: | 0.60
SPECIAL USE: Tobe Siiing Beiween Houde Lirie : -'
Tube Size {in.)
K&L: Ya ¥ % e 3% 1 1% 1% 2
ACR: Y e 8 Y h 1% 1% — -
Quitside: 0.375 0.500 0.625 0.750 D.875 1.125 1.375 1.625 2125
Inside:” 0.305 0.402 0.527 0.652 0.745 0.995 1,245 1,481 1.959
Leogth (F1} Capacity in Cubic Feet of Gas per Hour
10 39 80 152 283 102 H59 1,550 2,140 5,080
20 27 55 111 195 276 AU 1.060 1,680 5,490
30 21 44 &9 156 222 474 853 1,550 2,800
40 18 38 77 134 156 406 730 1150 2,400
50 16 kK] 68 114 168 359 647 1,020 2,130
Bit 15 30 61 107 152 126 586 925 1,940
70 13 28 57 b 140 300 539 251 1,770
80 13 26 33 92 131 279 502 701 1,650
au 12 24 49 86 122 262 471 742 1,550
101} 11 23 4% ad 116 247 445 701 1,160
125 NA 0 41 7 103 219 394 622 1,290
150 NA 18 37 65 93 198 sy 563 1,170
175 NA 7 34 60 83 183 329 518 1,080
200 NA 16 32 a6 79 170 306 482 1,000
250 NA 14 28 50 70 151 271 4327 g0
300 NA 13 26 45 64 136 245 87 R06
350 NA 12 24 41 5% 125 226 L1 742
401} NA 11 2 34 55 17 210 331 6Ot
450 NA 10 21 36 51 110 137 311 647
500 NA NA 20 34 48 103 1536 294 612
550 NA Na 19 32 46 a8 177 279 581
600 NA Na LS 31 44 a1 169 266 554
650 NA NA 17 30 42 G0 162 2h5 531
700 NA NA 16 28 10 86 135 245 310
750 NA NA 16 27 39 H3 150 236 491
800 NA NA 15 26 38 80 144 298 474
850 NA MNA 15 26 56 78 144 220 459
900 NA MNA 14 25 35 75 135 214 445
950 NA NA 14 24 34 73 132 207 432
1,400 NA NA 13 23 23 71 128 202 420
L300 NA NA 13 22 32 i3 122 193 599
1,200 NA NA 12 21 a0 i 116 183 381
1,360 NA NA 12 20 29 62 111 175 365
1,400 MNA NA 11 20 28 59 107 168 350
1500 NA NA 11 19 27 57 103 162 538
1,600 NA MWA 10 12 26 a5 99 156 326
1,700 NA NA 10 18 25 53 96 151 315
1800 NA NA NA 17 24 52 93 147 306
1,%00 NA NA NA 17 24 50 90 143 297
2,000 NA NA NA 16 23 49 43 139 289
NA means a flow of less than 10 cfh.
Note: All table entries are rounded to 5 significant digis.
“Table capacities are based on Type K copper ubing inside diameter (shown), which has the smalles inside
diameter of the copper tubing producis.
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| Table 6.2(i) Semi-Rigid Copper Tubing

Gas: | Natural
Inlet Pressure: | Less than 2.0 psi
Pressure Drop: | 17.0in. w.c.
Specific Gravity: | 0.60
Tube Size {in.)
K&L: Ya a %] %a ¥ 1 14 144 2
ACR: % b & ¥ ] 14k 1% - —
Onuside: 0.375 0.500 0.625 0.750 0.875 1.125 1.575 1.625 2.125
Inside:" 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.95%
Length (Et) Capacity in Cubic Feet of Gas per Hour
10 190 391 796 1,500 1a70 4,220 7,590 12,000 24900
20 130 269 547 956 1,360 2,900 5,220 B,230 17,100
30 105 216 438 TH8 1,090 2,530 4,190 3,610 13,800
40 90 185 76 L3 932 1,990 5,590 A 11,800
50 7 164 453 582 826 1,77 3,180 5,010 10,400
60 72 148 302 528 749 1,600 2,880 4,540 9,460
7 66 137 278 486 £89 1,470 2,650 4,180 8,700
80 G2 127 258 452 41 1,570 2,460 3,890 8,090
90 58 1149 215 124 601 1,280 2,310 3,650 7,540
100 55 13 289 400 568 1,210 2,180 3,440 7,170
125 48 100 203 355 503 1,080 1,940 3,050 6,260
150 44 90 184 2] 156 974 1,750 2,770 B,76()
175 4{) 83 168 206 420 o] i,610 2,540 5,30
200 3 K 15% 275 390 834 1,500 2,370 4,930
250 33 69 146 244 346 739 1,530 2,100 4,370
300 30 62 126 221 313 670 1,210 1,900 3,960
350 28 57 116 203 288 bl6 1110 1,750 3,640
400 26 53 108 155 268 573 1,030 1,650 3,490
450 24 5i) 102 177 252 %) 963 1,530 3,180
500 23 47 96 168 238 508 914 1,440 3,000
550 22 45 91 159 224 482 BAR 1,370 2,850
H00 21 45 R7 152 215 4410 B29 1,310 2,720
650 20 4] 83 145 206 441 793 1,250 2,610
700 19 30 80 140 198 423 762 1,200 2,500
750 13 38 7 135 191 408 734 1,160 2,410
R00 18 57 74 i50 184 594 709 1.120 2,330
850 17 35 72 126 178 381 686 1,080 2,250
200 %) 34 70 122 173 KYiy 665 1,050 2,130
950 16 33 68 118 168 359 646 1,020 2,120
1,004 16 32 Gt 115 163 349 628 991 2,060
1,100 15 31 634 104 155 432 597 941 1,960
1.200 14 2y 60 104 148 e 569 208 1.870
1,300 14 28 57 1M 142 303 545 860 1,790
1,400 13 27 55 96 136 291 524 826 1,720
1.500 13 26 53 23 131 280 hib 796 1,660
1,600 12 24 51 &9 127 271 487 768 1,600
1,700 12 24 49 56 123 262 472 744 1,560
1800 11 24 48 B4 119 254 457 T3 1,500
1,900 11 23 47 81 115 247 444 00 1,460
2,000 : 11 22 45 79 112 240 432 681 1,420
Note: All table entries are rounded ta 3 significant digits.
“Table capacities are based on Type K copper tubing inside diameter {(shown}, which has the smallest inside
diameter of the copper whing produocts.
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| Table 6.2(j) SemiRigid Copper Tubing

Gas: | Natural

Inlet Pressure: | 2.0 psi

Pressuare Drop: | 1.0 psi

Specific Gravity: | 0.60
Tube Size (in,)
K&L: va ) [} SR £ 1 134 1% 2
Ne [
ACR: & Y £ ¥ 5 1'a 1% — —
Ouiside: 0.375 0.500 0.635 0.750 0.875 1.125 1.375 162k 2.125
Inside:” 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959
Length (Fr) Capacity in Cubic Feet of Gas per Hour

10 245 506 1,030 1,800 2,550 5.450 4,820 15,500 32,200
20 169 344 708 1,246 1,760 5750 6,750 10,500 22,200
0 135 274 i 943 1,410 3,010 5,420 8,550 17,500
40 116 234 184 850 121} 2450 4,640 7510 15,200
50 105 212 431 754 1,070 2,280 4110 6,480 13,500
60 % 192 kit 683 959 2,070 3730 5870 12,200
) i) 177 3h4 628 841 1,900 3,430 5,400 L1500
50 a0 164 354 BH4 H429 1,770 ENEH 5,050 14,500
a0 5 154 414 515 T 1,660 2,400 4,590 4 820
10H) 71 146 206 18 735 1,570 2 H50 4,451 9250
125 G35 129 263 459 651 1,330 2,500 3,950 £.220
150 a7 117 238 416 500 1,260 2,270 3,580 7,450
175 5 108 2149 383 543 1,360 &.000 5,290 6850
200 49 100 204 366 515 1080 1,94 A0 7,380
250 43 80 181 35 448 956 1,72 2710} 5,650
00 g 80 164 286 406 866 1.560 2,460 5,120
350 35 T4 150 263 i) 707 1,430 2,260 4,710
400 335 GO 140 245 347 741 1,330 2,100 4,380
450 k]l 6i 151 230 526 G065 1,250 1,970 4,110
i) 36 61 24 217 308 6h7 1,180 1,870 3,880
550 28 58 118 206 52 624 1,120 1,770 3,140
GO0 27 55 112 196 279 595 1,070 1,690 53,520
650 26 53 108 188 267 A70 1,050 1,620 3,370
T 23 51 105 181 266 48 936 1,550 3,240
750 24 41 1400 174 247 528 ann 1,500 3,120
800 23 47 Y [§:%31 239 510 817 1,450 3,010
350 22 46 4% 16% 251 4435 388 1,400 2,920
204 22 44 o 158 224 478 a6l 1,560 2,850
50 21 13 R 155 a7 164 BA6 1,320 2,740
1,000 20 42 1] 149 FA B 452 1) 1,280 2,670
1,100 19 40 81 142 201 429 772 1,220 2,540
1,200 15 28 ki 135 192 409 737 1,160 2,420
1,300 15 A 74 1249 153 302 g 1,110 2,520
1.400 17 35 Tt 124 176 76 678 1,070 2,230
1,500 16 34 B 20 174} 365 653 1,030 2,140
1,600 16 33 65 116 164 350 630 094 2,070
1,700 15 31 64 11% 159 454 6140 L LE] 2,000
1.800 15 30 62 108 154 329 oty PR 1,940
1,900 14 0 -6 105 144 314 575 voG 1,830
2,000 b4 29 59 102 145 o 559 881 1,820

Note: All 1zble entries are rounded to 3 significant digits.

“Table capacilies are based on Type K copper tubing inside diameter (shown}, which has the smallest inside
diameter of the copper wbing products.

2006 Edition




ANSI Z223.1-33

PIPE SIZING

54-33

Table 6.2(k) Semi-Rigid Copper Tubing

Gas:

N atural

Infet Pressure:

2.0 psi

Pressure Drop:

L5 psi

Specific Gravity:

0.60

SPEGIAL USE‘ I’lpe Slzmg Between Foint of Dehvery a.ntl l.he House Line Regulator _'I‘mal Load Supp].led bya,

Single House Lihe Reg g 150 Cubic Feet per Hour." :
Tuhe Size (in.}
K&L: Ya k(] ] k) ’/4 ] 1Va 1% 2
) ACR: % % % % % 1% 1% - -
Outside: 0.375 0.500 0.625 0.750 0.875 1125 L.375 1.625 2,125
Inside:" 0.305 0.402 0.527 0.652 0.745 0.995 1345 1.481 1.959
Length (fi) Capacity in Cubic Feet of Gas per Hour
10 304 62h 1,270 2,220 3,150 6,740 12,100 15,100 39,800
20 208 430 8§74 1,530 2,170 4,630 8,330 13,100 27,400
30 167 345 702 1,230 1,740 3,720 6,690 10,600 22,000
10 113 205 601 1,050 1,490 3,180 h,730 8,030 18,800
50 127 262 532 931 1,320 2,820 5080 8,000 16,700
60 115 237 482 343 1,200 2,560 4,600 7.250 15,100
70 106 218 444 776 1,104 2,350 4,230 6,670 13,900
&0 98 205 413 722 1,020 2,190 3,940 6,210 12,900
90 92 19U BT 677 961 2,050 3,690 5,820 12,100
100 87 180 366 6540 907 1,940 3,490 5,500 11,500
125 77 154 324 567 804 1,720 3,000 4,880 10,200
150 0 144 204 514 729 1,564 2,800 4,420 9,200
175 4 133 %0 472 670 1,430 2,580 4,060 8,460
200 G} 124 252 440 624 1,330 2,400 3,780 7870
250 53 110 223 350 553 1,180 2,130 3.350 5,980
a0 45 95 202 353 301 1,070 1,930 3,040 6,320
350 44 91 186 325 461 984 1,770 2,790 5,820
400 41 85 173 302 429 916 1.650 2,600 5,410
450 39 80 162 283 402 859 1,550 2,440 5,080
500 an 75 153 268 380 811 1,460 2,300 4,800
550 35 72 144 254 361 771 1,390 2,190 4,560
B00 33 68 139 243 344 735 1,320 2.090 4,350
650 32 G5 133 232 330 704 1,27 2,000 4,160
00 an 63 128 223 317 676 1,220 1,920 4,000
750 249 60 135 215 205 652 1170 1,850 3,850
BOO 28 58 119 208 295 629 1,150 1,790 3,720
50 27 57 115 201 283 600 1,100 1,730 3,600
900 27 55 111 195 276 590 1.060 1.680 3,430
450 26 53 108 189 268 573 1,030 1,630 2,290
1,000 25 52 105 184 261 5a8 1,060 1,580 3,300
1,100 24 49 100 175 248 530 4954 1,500 3130
1,200 23 47 95 167 237 505 910 1,430 2,950
1,300 22 4 91 160 227 484 871 1,370 2,860
1.400 21 43 B8 153 218 465 837 1,320 2,750
1,500 20 42 85 148 20 448 B06 1270 2,650
1,600 19 40 82 143 202 432 i) 1,230 2,560
1,700 14 39 79 138 196 419 7h3 1,180 2,470
1,800 18 i} 77 131 190 406 731 1,150 2,400
1,900 18 37 74 136 184 394 709 1,120 2,330
2,600 17 56 72 126 179 383 690 1,080 2,270

Note: All table entries are rounded to 3 significant digits,

*Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside
diameter of the copper wbing products.
"When this wble is used 16 size the wbing upstream of a line pressure regulator, the pipe or wbing down-

stream of the line pressure regulator shall be sized using a pressure drop no greater than 1 in. w.c.
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| Table 6.2(1) Semi-Rigid Copper Tubing

Gas: | Natoral
Inlet Pressure: | 5.0 psi
Pressure Drop: | 3.5 psi
Specific Gravity: | 0.6
Tube Size (in.)
K&L: Y4 % 15 ko % 1 1% (%% 2
N |
ACR: % Yo % % % 1% 1% - —
Quiside: 0.375 0.500 0.625 0.750 0.875 1.125 §.375 1.625 2.125
Tnside:” 0305 0,402 0527 0652 0.745 0.495 1.145 1.481 1.959
Length (fi) Capacity in Cubic Feet of Gas per Hour
10 311 1,050 2,140 8,750 5,320 11,400 20,400 52,200 57,100
20 351 724 1,470 4.580 3,650 7,800 14,000 22,200 46,100
30 282 582 1180 2,070 2.930 6,270 11,300 17,800 47,000
40 241 498 1.010 1,770 2,510 5,360 9,660 15,200 31,700
50 214 441 898 1,570 2,230 4,750 8,560 13,500 28,100
60 194 400 813 1,420 2,020 4,310 7,750 12,200 25,500
it 178 268 718 1,310 1,860 3,460 7,130 11,200 23,400
80 166 342 696 1.220 1,750 3,690 6,640 10,600 21,800
Lt} 156 321 653 1,140 1,620 3,460 6,230 9,820 20,400
100 147 3063 617 1,080 1,530 3270 5,880 9,270 19,300
125 130 269 BT 955 1,360 2,900 5,210 8,220 17,100
150 112 243 495 866 1,230 2,620 4,720 7,450 15,500
175 109 224 456 796 1130 2,410 4,350 6,850 14,300
200 101 208 424 741 1,050 2,250 4,040 6,370 15,300
250 ] 185 376 657 932 1,940 3,580 5,650 11,800
300 81 167 340 545 B4 1,800 3,250 5,120 10,700
350 7 154 313 547 777 1,660 2,990 4,710 9810
400 69 145 291 a09 722 1,540 2,780 4,380 9,120
430 65 i44 7% 478 6578 1,450 2,610 4,110 #,560
500 62 127 258 451 640 1,370 2,460 3,880 8,090
had HE 121 245 429 GO8 1,300 2,940 3,690 7,680
600 56 115 234 409 580 1,240 2.230 3,520 7,530
G50 53 110 224 392 BAk 1,180 2,140 3,370 7,020
700 51 106 215 376 554 1,140 2,050 3.240 6,740
750 49 102 207 362 514 1,160 1,980 3,120 6,490
800 48 98 200 350 4497 1060 1,910 3,010 6,270
850 46 93 194 339 451 1,030 1,850 2,910 6,070
400 45 92 188 328 466 1,000 1,790 2,820 5,880
950 43 90 182 319 452 967 1,740 2,740 5710
1000 42 "7 177 310 444} 940 1,690 2,670 5,560
1,100 A) B3 1RS 295 418 293 1,610 2,550 5,280
1,200 3B 79 161 281 399 852 §,530 2,420 5,040
1,300 37 76 154 269 352 816 1.470 2,320 4,820
1,400 35 7 148 259 367 784 1,410 2,220 4,630
1,500 34 70 148 249 353 755 1,360 2,140 4,460
L6006 33 658 138 241 341 729 1,310 2070 4,510
1,700 32 65 133 233 330 705 1.270 2000 4,170
1,800 31 63 129 226 320 84 1,230 1.94¢ 4,040
1,800 36 62 125 219 511 664 1,200 1,590 3,930
2,000 29 i) 122 213 302 h4h 1,160 1,830 2,820
Note: All table entries are rounded to 3 significant digits,
“Table capacities are based on Type K copper tbing inside diameter (shown}, which has the smallest inside
diameter of the copper tubing products.
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| Table 6.2(m) Corrugated Stainless Steel Tubing (CSST)

Gas: | Natural
Inlet Pressure: | Less than 2 psi
Pressure Drop: | 0.5 in. w.c.
Specific Gravity: | 0.60
Tube Size (EHIH*
Flow Designation: 13 15 | 18 ‘ 19 | 23 l 25 | 30 J 31 1 37 I 46 | 18 I 60 | 62
Length (ft) Capacity in Cubic Feet of Gas per Hour

% 46 63 115 134 225 270 171 546 B9 1,750 2070 5,660 4,140
10 32 44 82 95 161 152 330 383 639 1,260 1,470 2,600 2,930
15 25 35 66 77 132 157 267 310 524 1,030 1,260 2,140 2,400
20 22 31 58 67 116 137 231 269 456 888 1,050 1,850 2,080
25 19 27 52 0 104 122 206 240 409 793 936 1,660 1,860
30 18 25 47 55 96 12 188 218 374 723 856 1,520 1,700
40 15 21 41 47 83 97 162 188 525 625 742 1,320 1,470
5O 13 19 37 42 75 87 144 168 292 i) 665 1,180 1.320
60 12 17 34 38 6l 80 131 153 267 509 608 1,080 1,200
70 11 16 31 36 63 74 i21 141 243 471 A63 1,000 1110
80 10 15 29 33 5 69 113 132 232 440 527 940 1,040
90 10 14 28 32 57 65 07 125 219 415 498 887 983
160 9 13 26 30 54 62 101 118 208 593 472 843 33
150 7 10 20 23 4 48 78 ol 171 320 387 691 762
260 i} 9 18 21 38 44 7l 82 148 277 336 G0d 661
250 & 8 16 19 34 39 €3 74 153 247 an 538 591
300 5 7 15 17 32 36 57 a7 95 206 275 492 540

Notes:

*EHD = Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between
different tubing sizes, The greater the value of EHD, the greater the gas capacity of the tubing,

{1) Table includes losses for four 90 degree bends and two end fittings, Tubing runs with larger numbers of
bends and /or fittings shall be increased by an equivalent length of tubing to the following equation: L= 1.3n,
where L is additional length {ft} of tubing and = is the number of additional fittings and /or bends.

(2) All table entries are rounded to 3 significant digis,
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| Table 6.2(n) Corrugated Stainless Steel Tubing (CSST)

Gas: | Natural

Inlet Pressure: | Less than 2 psi

Pressure Drop: | 3.0 in. w.c.

Specific Gravin: | .60

Tube Size (EHD)*
Flow Designation: 13 l 15 | 18 l 19 | 23 L 25 I 30 l 31 a7 | 46 | 48 [ i | 62
Length (Ft) Capacity in Cubic Feet of Gas per Hour )

5 120 160 277 327 529 649 1,180 1.37¢ 2,140 4,430 5,010 5,800 10,100

10 a3 112 1497 231 380 462 828 958 1,550 3,200 3,560 6,270 7,160

15 67 S0 161 1589 S a79 675 778 1,250 2,540 2810 5,140 5,850

20 57 78 140 164 273 328 580 672 1,090 2,200 2,530 4,460 5,070

25 51 69 125 147 245 295 518 599 978 1,960 2,270 4,000 4,540

30 16 63 115 134 225 270 471 546 895 1,760 2,670 3,660 4,140

a0 49 34 108} 116 196 234 407 474 778 L5530 1,800 31RO 4,590

50 35 48 29 104 176 210 364 121 6495 1,380 1610 2,850 3210

60 32 44 a2 95 151 132 330 583 639 1,260 1,470 2,600 2,930

70 29 41 76 88 150 178 306 355 593 1179 1,360 2,420 2,720

&0 27 38 71 a2 141 167 285 331 355 1,090 1,280 2,260 2,540

a0 26 a6 A7 77 133 157 268 311 524 1,040 1,200 2,140 2,400

100 24 34 63 74 126 149 254 295 448 474 1,140 2,080 2,280

150 19 27 52 2l 104 122 208 240 409 793 936 1,660 1.860
200 17 23 45 52 9 106 178 207 365 686 812 1,440 1610
250 15 21 10 46 a2 95 179 184 319 613 728 1,260 1,440
300 138 19 37 42 75 a7 144 168 234 B5Y 13465 1,180 1,320

*EHD = Equivalent Hydruulic Diameler, which is a measure of the relative hydravlic efficiency between
different whing sizes. The gréater the value of EHD, the greater the gas capacity of the wbing.

Notes:

{1} Table includes losses for four 90 degree bends and two end fittings. Tubing runs with larger numbers of
bends and/or fittings shall be increased by an equivalent length of tubing to the following equation: L=1.5n,
where Lis additional length (£t} of wibing and s is the number of additional filiings and/or bends.

(27 All rable entries are rounded to 3 sigruficant digies.
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’ Table 6.2(0) Corrugated Stainless Steel Tubing (CSST)

Gas: | Natural
Intet Pressure: | Less than 2 psi
Pressure Drop: | 6.0 in. w.c.
Specific Gravity: | 0.60
Tube Size {EHD)*
Flaw Designation: 13 15 ' 8 19 23 ’ 25 I 30 | 31 | k¥ | 46 I 48 ‘ G0 ‘ 62
Length (ft) Capacity in Cubic Feet of Gas per Hour

5 173 229 389 461 737 11 1,680 1,950 3,000 6,280 7,030 12400 | 14,260
10 120 160 277 227 529 649 1,180 1,370 2,140 4,430 5,010 8,800 16,100
15 96 130 227 267 436 532 960 1,110 1,760 3,610 4,100 7.210 8,260
20 83 ne 197 251 380 462 828 958 1,530 3,120 3,460 6,270 7.160
25 74 49 176 207 342 414 739 B55 1,370 2,790 3,190 5,620 6,400
30 67 90 161 189 313 379 673 778 1,250 2,540 2,910 5,140 5,850
40 57 78 140 164 273 329 380 672 1090 2.200 2,530 4,460 5,070
a0 51 6% 125 147 245 295 il8 599 4978 1,960 2,270 4,000 4,540
60 16 63 115 134 225 270 471 546 835 1,790 2,070 3,660 4,140
70 42 58 106 124 209 250 435 505 830 1,660 1,920 5,390 3,840
80 39 54 100 115 196 234 467 71 778 1,550 1,860 3,180 8,590
80 37 | 94 109 185 221 583 444 735 1,460 1,700 3,000 3,390
100 35 18 89 1n4 176 210 363 121 698 1,580 1,610 2,850 3210
150 28 39 73 85 145 172 294 342 373 1,120 1,320 2,340 2,630
200 i 34 63 73 126 149 254 295 498 974 1,140 2,080 2,280
250 21 30 a7 66 114 134 226 263 147 8%0 1,620 1,820 2,040
300 19 29 a2 60 104 122 206 240 409 798 936 1,660 1,860

Notes:

*EHD = Equivalent Hydraulic [Hameter, which is a measure of the relative hydraulic efficiency between
different tubing sizes. The greater the value of EHD, the greater the gas capacity of the tubing.

(1) Table includes losses for four 30-degree bends and two end fittings. Tubing runs with larger numbers of
bends and/or fittings shall be increased by an equivalent length of tubing to the following equation: L=1.3n,
where L is additional length (£t} of tubing and n is the number of additional fittings and/or bends.

(2) All table cniries are rounded to 3 significant digis.
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54-38 NATIONAL FUEL GAS CODL

ANSI Z2223.1-38

| Table 6.2(p) Corrugated Stainless Steel Tubing (CSST)

Gas: | Natural
Inlet Pressure: | 2.0 psi
Pressure Drop: | 1.0 psi
Specific Gravity: | 0.60
Tube Size (EHD)*
Flow Designation: 13 | 15 T 18 ‘ 1% 1 23 ‘ 25 L1 ‘ a1 ‘ 37 | 4 l 48 ‘ il ‘ 62
Lengith (ft) Capacity in Cubic Feet of Gas per Hour
10 270 353 587 700 1,100 1,370 2,540 2,950 45110 9,600 14,700 18,6060 21,600
25 166 220 374 444 o9 896 1,620 1,870 2,890 6,040 6,780 11,900 13,700
30 151 200 342 405 650 801 1,480 1,700 2,640 5510 6,200 10,900 12,500
40 129 172 297 351 567 696 1.270 1,470 2,300 4,760 5,380 9,440 183,900
50 114 154 266 314 £10 624 1,140 1,310 2,060 4,260 4,820 8,470 9,720
75 93 124 213 257 420 512 922 1,074 1,690 3,470 3950 6,940 7,940
B0 89 120 211 249 407 496 892 1,030 1.640 3,360 3.820 6,730 7,640
100 79 1907 189 222 366 445 95 920 1,470 3,000 3,420 6,030 6,880
160 64 w7 135 182 302 364 646 748 1,210 2,440 2,800 4,940 5,620
200 55 il 185 157 263 317 557 645 1,050 2,110 2,430 4,290 4,870
250 49 67 121 141 236 284 497 576 G941 1,890 2,180 3,850 1,360
300 44 61 114 129 217 260 453 525 862 1,780 1,990 8,520 3,980
400 38 52 96 111 185 225 390 453 749 1,490 1,730 3,060 3.450
0 34 46 86 100 170 202 348 404 552 1,330 1,358 2,740 3.090

*EHD = Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between
diflerent tubing sizes. The greater the value of EHD, the greater the gas capacity of the tubing.

Notes:

{1) Table does not include effece of pressure drop across the line regulator. Where regulator loss exceeds
% psi, do not usethis table. Consult with regulator manufacturer for pressure drops and capacity factors.
Pressure drops acrass a regulator may vary with flow rate.

{2} CAUTION: Capacities shown in table may exceed maximum capacity for a selected regulator. Consult
with regulator or tubing manufacturer for guidance.

{3) Table includes losses for four 90-degree bends and twa end fittings. Tubing runs with larger number of
bends and/or fittings shall be increased by an equivalent length of tubing according to the following equa-
tion: L = 1.3n, where L is additional length (ft) of tubing and = is the number of additional fittings and /or
bends.

{4) All table enlries are rounded to 3 significant digits.
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ANSI Z223.1-39 PIPE SIZING 54-39

‘ Table 6.2((_1) Corrugated Stainless Steel Tubing (CSST)

Gas: | Natural

Inlet Pressure: | 5.4F psi

Pressure Drop: | 3.5 psi

Specific Gravity: | 0.60

Tube Size (EHDH}"
Flow Designation: 13 | 15 ‘ 18 | 19 ‘ 25 l 25 i 30 ‘ 31 | 57 ‘ 46 I 48 ‘ 60 | 62
Length (ft) Capacity in Cubic Feet of Gas per Hour
10 h23 G74 108G 1,300 2,000 2,550 4,920 5,664 8300 18,100 | 19,300 4,400 40,400
piii} 322 120 491 g2v 1,904 1,620 5,080 5,540 5,510 11,400 | 12,600 22 000 245,600
a0 202 382 FEH THE 1,184 1,480 2 /00 3,250 4,860 10,400 [ 11,500 20,104 23,400
EL #51 329 540 654 1050 1,280 2,430 2,760 4,230 8970 | 10,000 17,400 20,200
a0 225 203 492 536 926 1,150 2,160 2,450 3,790 B,020 3,930 15,600 18,1000
5 A0 288 403 479 708 944 1,750 2,020 a.110 6,580 7.320 12,800 14,800
B 174 230y it 463 T40 aln 1,690 1,960 3,020 65,320 7.000 12,400 b4, 300
TiH) 154 205 350 415 665 RNy 1,510 1,748 2,710 5 G50} 6,350 11,10¢ 12,5003
150 124 166 287 334 548 672 1230 1,420 2,220 4,600 5 200} 9,130 10,500
200 107 143 249 204 478 584 1,068 1,220 1,930 3,980 4,510 7,930 89,090
25( 45 125 295 268 450 524 445 1000 1,750 3,550 4,044 7110 8,140
304 a6 114 204 240 3434 479 lsl)) g5 1,540 3,240 3,600 6,500 7,430
LY 74 100 177 208 M43 415 742 RGA 1,380 2,800 3,210 5,650 6,440
500 6 89 15% 186G 309 375 filins 766 1,040 2,500 2,870 h.060 5,760

*EHD = Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between
different tubing sizes. The greater the value of EHD, the greater the gas capacity of the tubing,

Notes:

{1) Table does nat mclude elect of pressure drop across line regulator. Where regulator loss exceeds 1 psi,
do not use this table. Consult with regulator manufacturer for pressure drops and capacity factors, Pressure
drop across regulator may vary with the flow rate.

(2) CAUTION: Capacilies shown in Lable may exceed maximum capacity of selected regulator. Consult with
tubing manufacturer for guidance.

{3) Table includes losses for four 9i-degree bends and two end fittings. ‘Tubing runs with larger numbers of
bends and /or fittings shall be increased by an equivalentlength of tubing to the following equation: L=1.3n,
where Lis additional length {{t) of tubing and = is the number of additienal Autings and /or bends.

(4) All table entries are rounded to 3 signuficant digits.
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NATIONAL FUEL CAS CODE

ANSI Z223.1-4)

| Table 6.2(r) Polyethylene Plastic Pipe

Gas: | Natural
Infe1 Pressure: | Less than 2 psi
Pressure Drop: | 8.3 in. w.c.
Specific Gravity: | 0.60
Pipe Size (in.)
Nominal OIx: e 4 1 1% %3 2
Designation: SDR 9.33 SDR 110 SDR 11.00 SDR 10.00 SDR 11.00 SDR 1100
Actual ID; 0.660 4.RGO 1L.077 1.328 1.5564 1.943
Length (ft) Capacity in Cubic Feel of Guas per Hour
10 153 305 a61 9h5 1,440 2,580
20 105 210 379 656 991 1,780
30 84 149 304 527 796 1,430
40 72 144 260 451 G&1 - 1,220
B 64 128 231 AH) i} 1080
60 58 116 209 362 247 383
il 53 107 162 535 503 G904
80 it 99 179 alp 40k 841
U a6 95 168 291 434 789
100 44 23 159 275 415 745
125 39 78 141 243 368 661
150 il 71 127 221 333 598
175 32 55} 117 203 M6 H51
200 L0 2] 109 159 25 alz
250 27 54 97 167 255 454
300 24 48 &3 152 229 411
560 22 45 81 139 211 78
A0 21 42 75 130 196 352
45} 14 39 70 123 184 380
500 18 37 G 115 174 312

| Note: All izble entries are rounded to 3 significant digits.
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ANSI Z223.1-41 PIPL SIZING 54-41
| Table 6.2(s) Polyethylene Plastic Pipe
Gas: | Natural
Inlet Pressurc: | Less than 2 psi
Pressure Drop: | 0.5 in. w.c.
Specific Gravity: | 0.60
Pipe Size (in.}
Nominal OD: ¥ Y 1 1y 142 2

Designation: SDR 9.33 SDR 110 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual TD: .660 0.860 Lo77 1.328 1.554 1.943
Length (ft) Capacity in Cubic Feet of Gas per Hour

10 201 403 726 1,260 1,940 3410
20 158 277 499 865 1,510 2,350
30 111 222 401 645 1,050 1,880
40 a5 190 343 594 808 1,610
Al He 164 304 BT 796 1,430
60 76 153 275 437 721 1,300
70 70 140 2h4 439 663 1,150
S0 65 131 286 409 617 1.110
90 6l 193 221 383 579 1,040
1 2] 116 209 362 547 983
125 51 103 185 321 485 an
150 46 o3 168 261 139 789
175 4% b 154 268 404 726
200 40 80 144 249 376 675
250 35 71 127 221 333 598
300 32 4 115 20 A2 B42
ani 29 By 106 154 278 444
100 27 55 99 71 258 164
450 26 51 93 160 242 435
500 24 48 ik 152 229 411

[ Note: All table cntrics are rounded to 3 significant digits.
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NATIONAL FUEL GAS CODE

ANSI Z223.1-42

| Table 6.2(t) Polyethylene Plastic Pipe

Gas: | Natural
Inlet Pressure: | 2.0 psi
Pressure Drop: | 140 psi
Specific Gravity: | 0.60
Pipe Size (in.)
Naminal OD: k5] £ 1 1'% 1% 2
Nesignation: SDR 9.33 SDR 11.6 SDR 11.00 SD& 10.00 SDER 11.00 SDR 11.040
Actual ID: 0.664 0.860 1.077 1.328 1.554 L9435
Length {f1) Caparity in Cubic Feet of Gas per Hour
10 1,860 3,%480 6,710 11,600 17,600 51,600
20 1,880 2,560 4,610 7.9490 12,100 21,700
an 1.030 2,050 3710 6,420 9,600 17,400
40 avh 1,760 3,170 5,440 8,300 14,900
5 TR 1,060 2,810 4,870 7. 350 13,200
60 705 1,410 2,550 4,410 6,660 12,000
70 49 1,300 2,340 4,060 5,130 11,004}
80 603 1,210 2130 3,780 5,700 10,200
90 h66 1.15%0 2,050 3.544) 5,350 9,610
100 535 1,070 1,940 3,350 5,050 9,080
125 474 049 1.71¢ 2470 44580 850
150 424 A60 1,550 2,600 4,060 7,290
175 395 791 1,450 2,470 3,730 6,710
200 368 TEG 1,450 2,500 3,470 3,240
250 326 652 1,180 2,040 3,080 5,630
1110} 295 hat 1,070 1,850 2,700 5,010
550 272 544 981 700 2,570 4,610
400 ik 506 o13 1,40 2,390 4,280
450 237 475 836 1, 4H0 2,241 4,420
500 224 448 B 1,460 2,120 3,800
S5 213 426 768 1,530 2,010 5,610
GO0 203 404 733 1,270 1,520 3,440
G650 194 589 T2 1,220 1,540 5,300
700 187 374 674 1,170 1,760 3,170
750 180 360 519 1,130 1,700} 3,050
B0 174 348 627 t.0a0 1,640 2,95{)
850 168 436 607 1,050 1,590 2,550
00 163% 326 588 1020 1,540 2,770
950 158 n7 572 990 1,500 2,650
1,030 154 B8 556 963 1,450. 2,610
1,100 146 293 528 N5 1,580 2,480
1,20H) 155 279 504 |V 1,320 2,370
1,300 134 267 482 836 1,260 2,270
1,401 128 257 465 803 1210 2,180
1,500 124 247 446 FirE) L1740 2,100
1,600 119 239 141 747 1,130 2,030
1700 115 231 417 723 1,080 1964
L BO0 112 224 404 701 1.060 1,900
1,500 109 218 303 RS0 1.040 1,850
2000 106 212 382 662 1,000 1.800

| Note: All table entries are rounded o 3 significant digits.
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PIPE SIZING

h4—43

| Table 6.2(u) Polyethylene Plastic Tubing

l Table 6.2(v) Polyethylene Plastic Tubing

Gas: | Natural Gas: | Natural
Inlct Pressure: | Less than 2.0 psi Iniet Pressure: | Less than 2.0 psi
Pressure Drop: | (.3 in. w.e. Pressure Drop: | 0.5 in. w.c.
Specific Gravity: | (.60 Specific Gravity: | 0.60
Plastic Tubing Size (CTS)* {in.) Plastic Tubing Size {CTS)* {in.)
Nominal OD: Ve % Nominal OD: Y ¥
Desigmnation: SDR 7.00 SDR 11.00 Designation: SDR 7.00 SDR 11.0
Actual ID: 0.445 0.927 Actual ID: 0.445 0.927
Length {f) Caparity in Cubic Feet of Gas per Hour Length (Fy) Capacity in Cubic Feet of Gas per Hour
1¢ 54 372 10 72 490
20 37 256 20 49 337
30 k] 205 30 39 271
10 26 176 40 34 232
50 25 156 50 30 205
&0 21 141 60 27 186
0 13 130 70 25 171
B0 18 12] 80 23 159
a0 17 113 90 22 149
160 15 17 100 21 141
125 14 G5 125 18 125
150 13 ] 150 17 113
173 12 79 175 15 1M
200 11 74 200 14 97
225 10 69 225 13 a1
250 NA 65 250 12 86
275 NA 62 275 11 32
300 NA 59 300 1 78
450 NA 54 350 1 72
400 NA 51 400 NA 67
450 NA 47 450 NA 63
500 WNA 43 500 NA 39

*(IT5 = Copper tube size.

NA means a flow of less than 10 cfh.
Nate: All table entries are rounded to 3 significant digits.

*CTS = Copper tube size.

NA means a flow of less than 10 cfh.
Nate: All table entries are rounded to 3 significant digits.
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| Table 6.3(a) Schedule 40 Metallic Pipe

Gas; | Undiluted Propane
Inlet Pressure: | L psi
Pressure Drop: | 1.0 psi
Spedific Gravity: | 1.50
Pipe Size (in.)
Nominal
Inside: L] ¥ 1 1Y 1V 2 24 3 4
Actual: 0.622 0.824 1.049 1.380 1.610 2,067 2.469 3.068 4.026
Length (i) Capacity in Thowsands of Biu per Hour
10 3,320 3,950 13,1iK) 26,900 AL S0} T3 600 124,000 218,000 446,000
20 2,250 4,750 9,0M0 14,500 27,700 53,300 85,000 150,000 306,000
30 1,831} 3,840 7,220 14,800 22,500 42 300 68,200 121,000 246,000
40 1,570 3,280 6,180 12,500 19,0160 36,600 58,400 103,000 211,000
50 1,390 2910 5,480 11,300 16,900 32 500 51,700 1,500 187,000
6l 1,260 2,540 4,970 10,200 15,300 29,400 46,900 £2,000 169,000
7 1,160 2430 4,570 9,580 14,100 27,100 43,100 76,500 156,000
] 1,050 2,260 4,250 8,730 13,100 25,200 A0,100 70,960 145,000
0 110 2,120 3,990 #,190 12,300 23,600 37.700 66,600 136,000
100 936 2,000 3,770 7.750 11,600 22,300 5,600 £2,900 128,000
125 LE 1,770 3,340 £,850 14,300 19,800 41,500 55,700 114,000
150 TEH 1.6 5020 6,210 9,300 17,5900 FrEdut 50,500 [03,000
175 TOE 1.4480 2,750 LNl B, 5k 16,560 26,300 46,500 44,700
200 637 1,570 2.590 5,320 7960 15,300 24,400 43,200 88,100
250 582 1,220 2.290 4,710 7.060 13,600 21,700 38,300 78,100
F00} 528 1,100 2,080 4,270 6,400 12,5300 19,600 24,700 70,800
350 486 1020 1,910 5,550 5,850 11,300 18,1040 31,900 65,100
400 452 945 1.780 5,650 5,470 10,500 16,5800 26,700 60,600
45} 424 826 1,670 3,430 5,140 9,890 15,500 27,900 56,800
500 400 a3y 1,580 3,240 4,850 9,340 14,300 26,300 53,700
450 380 TUS 1,500 3,070 4,610 W B0 14,1060 25,000 51,000
600 363 7a% 1,430 2,950 4 40 8,460 13,5060 23,900 48,600
L 347 726 1,370 2,810 4,210 8,118 12,900 22,300 46,500
700 334 698 L1310 2,700 4,040 7.750 12,400 21,900 44,800
)] 21 672 1270 2,600 3,900 7,500 12,000 21,160 43,100
RO an 44 1,220 25140 3,760 7.240 13,500 20,404 41,604
850 304 624 L1880 2,430 3,640 7.0 11,304} 19,800 40,300
900 291 048 1.150 2,360 3.850 £, 500 10,300 RERAL 34,100
51} 283 592 1,110 2,290 3430 6,600 16,500 138,600 37,900
1,000 275 h745 1,080 2.2%0 3350 6,420 10,200 13,100 36,900
1,100 261 546 1,050 2,110 3,170 6,160 9,720 17,200 25,000
1,200 249 521 o852 2,020 3.020 5,820 9,270 16,300 25,400
1,300 239 499 940 1,930 2,800 5,550 8,880 15,7060 32,000
1,400 220 181 ans 1,850 2,780 5,350 B 5350 15, 160 30,800
1,500 221 462 il 1,700 2,681 5,160 8,220 14,500} 24,600
1,600 213 446 840 1,730 3 540 4,980 7.940 14,000 28,600
1,700 206 432 a3 1,670 2,500 4,820 7,680 13,600 27,700
1,80} 200 419 789 1,620 2,430 4,670 7,450 13,200 26,900
1,500} 1494 407 7HE 1,370 2,360 4,540 7,250 12,500 206,100
2,000 189 395 745 1,530 2,260 4410 7.030 12,400 25.400

| Note: All table entries are rounded 1o 3 significant digits.
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‘ Table 6.3(b) Schedule 40 Metallic Pipe

Gas: ) Undiluted Propane
Inlet Pressuree: | 10.0 psi
Pressure Drop: | 3.0 psi
Specific Gravity: | 1.50
- ' ':_ uit Reguiator) nndSeE?ndStage {(Low Pressure Regwlator)
Pipe Size (in.}
Nominal
Inside: % ¥ 1 1% 1% 2 2% 3 4
Actual: 622 0.824 1.04% 1.380 E610 2067 2469 3.068 4.026
Length (fi) Capacity im Thousands of Biu per Hour
10 5 RO 12, 800 28,200 47,600 71,500 157,000 216,000 387,000 785,000
20 4,050 &, 40 15,500 32,700 44 000 94,400} 150,000 264,000 543,000
30 3,250 6.790 12,800 26,300 39,400 75,800 121,000 214,000 436,000
40 2,730 5,810 11,000 22,500 33,700 64,900 103,000 183,000 373,000
50 2,460 5,150 9.710 149,900 29,900 57,600 91,600 162,000 350,000
&0 2.230 4,670 8,790 18,100 27,100 52,100 23,000 147,000 299,000
T 2,050 4,300} 8,00 16,600 24,900 47 900 76,400 135,000 275,000
80 1910 4,000 7,530 15,500 23,200 44,600 71,100 126,000 256,000
&0 1,790 3,750 7,060 14,500 21,7040 41,800 66,700 118,000 240,000
L0 1,690 3,540 6,670 13,700 20,500 39,500 63,000 111,000 227,000
125 1,501} 3,140 5,910 12,100 18,200 35,000 55 BOO 98,700 201,000
150 1,360 2,840 5,360 11,000 16,500 31,700 50,600 89,400 182,000
175 1.250 2,620 4,930 16,100 15,200 20,200 46,500 82,300 167,800
200 1,160 2,430 4,580 9,410 14,100 27,200 45,500 76,500 156,100
260 1,030 2,160 4,060 8,540 12 500 24,1040 38,400 67,800 138,400
200 035 1,930 3,680 7560 11,300 21,800 34,860 61,500 125,400
360 860 1800 3.390 6,950 10,400 20,100 32,000 56,500 115,300
400 #00 1.670¢ 3,150 6,470 ER T 18,700 29,800 52,600 107,300
450 751 1,570 2,960 6,070 9,090 17,500 27,900 49,400 100,700
500 704 1,480 2,790 5,730 8,590 16,500 26,4060 46,500 05,100
5560 673 1,410 2,650 5,450 B 160 15,700 25,000 44,300 90,300
600 642 1,340 2.530 5,200 7.780 15,000 23,500 42,200 86,200
650 G35 1,290 2,420 4,980 7,450 14,400 22,900 40,50 82,500
700 591 1,240 2,330 4,780 7,160 15,800 22,000 38,900 79,300
750 569 1,190 2,240 4,600 6,900 13,300 21,200 537,400 76,400
360 550 1,150 2170 4,450 6,660 E2,800 20,300 36,200 73,700
850 532 1010 2,100 4,300 6,450 12,400 19,800 35,000 71,400
900 516 1,080 2,030 4,170 6,250 12,00 19,200 A8.900 69,200
45 501 1,050 1,970 4,050 6,070 11,700 15,600 52,900 67,200
1,000 187 1.020 1,920 3,940 5,500 11,400 18,100 32,000 65,400
1,10} 463 ik 1,820 3,740 5,610 10,800 17,200 30,400 62,100
£ 200 4432 925 1,740 3570 5,350 10,300 16,400 29,000 59,200
1,300 423 834 1,670 3,420 5,120 9,870 15,700 27,800 56,700
1,400 406 849 1,600 3.2580 4,920 9,480 15,100 26,704 54.500
1,300 391 818 1,340 3.160 4,740 9,130 14,600 25,70 52,500
1,600 378 740 1.490 3.060 4,580 8,820 14,100 24,300 50,700
1,700 366 765 1.440 2,960 4,430 8,550 13,600 24,000 44,000
1,800 355 741 1,400 2870 4,500 8,270 13,200 28,500 47,600
1,900 344 720 1,360 2,780 4,170 8,040 12,500 22,600 46,200
2,000 335 700 1,520 2,710 4,060 7,820 12,500 2,000 44,5400
| Note: All 1able entries are rounded 1o 3 significant digits.
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5446 NATIONAL FUEL GAS CODE ANSI 7223.1-46

] Table 6.3(c) Schedule 40 Metallic Pipe

Gas: | Undiluted Propane
Inlet Pressure: | 2.0 psi
Pressure Drop: | 1.0 psi
Specific Gravity: | 1.50
Pipe Size {in.)
Nominal: Y % 1 1% 1% 2 2% 3 4
Actual ID; 0.622 0.824 1049 1.38¢ L610 2.067 2.469 3.068 4.026
Length (ft) Capacity in Thousands of B per Hour

10 2,680 5,590 10,500 21,600 52,400 62,400 09,500 176,060 359,000
20 1,840 3,850 7,240 14,900 22,500 42,900 68,400 121,000 247,000
30 1,480 A.090 5,520 11,900 17,900 34,500 54,900 97,100 198,060
40 1,260 2,640 4,980 10,200 L5, 300 29,500 47,000 85,100 170,000
50 1,120 2,340 4410 G060 13,600 26,100 41,700 73,700 150,000
60 1010 2,120 4,000 8,210 12,5300 23,760 37700 56,700 136,000
70 934 1,850 3,680 7,550 11,300 21,800 34,700 61,400 125,000
&0 869 1,820 3420 7,020 16,500 20,500 32,300 57,100 116,000
40 815 1,700 3.210 6,590 9,880 19,000 30,300 53,600 109,000
100 7i0 1,610 3,030 6,230 9,330 18,000 28,600 50,600 108,000
125 682 1,430 4,680 5,520 8,270 15,900 25,400 44,900 91,500
150 618 1,290 2,440 5,000 7,490 14,400 23,000 40,700 82,900
175 569 1,190 2.240 4,600 65,890 13,300 21,200 37,400 76,300
200 529 1,110 2,080 4,280 6,410 12,300 149,700 34,800 71,000
250 464 981 1850 3,790 5,680 10,900 17,400 30,800 62,900
A0 425 B89 1,870 3,440 3,150 50920 15,800 27,900 57,000
350 391 817 1,540 3,160 4,740 9.120 14,500 25,700 52,400
404 364 T80 1,430 2,940 1,419 8,490 13,500 25,900 48,800
450 341 714 1,340 2,760 4,130 7960 12,700} 22,100 45,800
500 322 674 1.270 2610 3,910 7,520 12,000 21,200 43,200
ptall] 306 640 1.210 2480 37140 7.140 11,400 20,100 41,100
GO0 2492 all 1,150 2,360 3,540 6,820 10,900 19,200 39,200
G0 280° 585 1,100 2,260 3,350 6,350 10,400 18,400 37,500
700 269 562 1,060 2,170 3,260 6,270 9,990 17,700 34,000
750 239 541 1,020 2090 3,140 8,040 9,630 17,000 34,700
BO0 250} 528 985 2,020 3,030 5,830 0,300 16,400 53,500
850 242 500 933 1,960 2,930 5,640 9,000 15,900 32,400
900 235 44910} 924 1,900 2,840 5,470 8,720 15,404} 31,5040
950 228 476 G 1,840 2,760 5310 8,470 15,000 30,500
1,000 a2 463 A73 1,790 2,650 5170 B,240 14,600 20,700
1.100 210 440 829 1,700 2,550 4914 7430 13,800 23,200
1,200 201 420 79 1,620 2,420 4,630 7.470 13,200 20,800
1,500 192 462 TA7 1,550 2,330 4,490 7,150 12,600 45,500
1,400 185 386 727 1,490 2,240 4,310 6,870 12,100 24,800
1,500 178. 372 W 1,440 2,160 4,150 5,620 11,700 23,900
1,600 172 359 677 1,340 2,080 4,010 5,340 11,300 23,000
1,700 166 348 655 1.340 2,010 3,880 5,180 10,400 22,300
1,600 161 337 635 1,500 1.950 3,760 6,000 10,600 21,600
1,900 157 327 617 1,270 1,900 3,650 5820 16,300 21,000
2,000 152 318 600 1,250 1,840 3,550 5,660 10,000 20,400

] Note: All table entries are rounded to 3 significant digits.
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PIPE SIZING

54-47

| Table 6.3(d) Schedule 40 Metallic Pipe

Gas: | Undiluted Propane
Inlet Pressare: | 110 in. w.c.
Pressure Drop: | 0.5 in. w.e.
Specific Gravity: | 1.50
i n 102 SPECIAL USE: Pipe Sizing Berween Single or Second Stage (Low Pressure Regulator) and Appliance ’
Pipe Size (in.)
Nominal
Tnside: % E 1 1% 1% 2 b2 3 4
Actual; 0.622 0.824 1.049 1.380 1.610 2067 2.469 3.068 4,26
Length (ft) Capacity in Thousands of Btu per Houwr
10 201 GOY 1,150 2,350 5,520 6,790 10,800 18,100 39,000
20 200 418 787 1,620 2.420 4,660 7430 13,100 26,800
30 160 336 632 1,500 1,940 3,750 5970 10,600 21,500
40 157 287 541 1,110 1,664 3210 5,110 9,030 18,400
i) 12¢ 255 180 985 1,480 2,810 4,550 8,000 16,300
60 110 231 454 gg2 1,540 2,570 4,100 7,250 14,500
80 101 212 400 821 1.230 2870 2,770 6,670 13,600
100 94 197 472 765 1.140 2,900 3,510 6,210 12,700
125 80 185 349 716 1,070 2,070 3,250 5,880 11,800
150 B4 175 330 &77 1,010 1,950 3,11 5,500 11,200
175 T4 155 292 il 859 1,730 2,760 4 880 9,950
200 67 140 265 547 814 1,570 2,500 4,420 9,010
250 62 129 243 500 749 1,440 2,300 4,060 8,290
500 58 126 227 465 687 1,340 2,140 3,780 7.710
350 51 107 201 412 618 1,149 1,500 3,350 6,840
400 445 97 182 373 560 1,080 1,720 3,040 6,190
450 42 89 167 344 515 991 1,580 2,790 5,700
500 40 R3 156 az0 479 Q22 1,470 2,600 5,300
550 37 78 146 300 449 865 1,380 2,440 4,970
600 35 73 138 283 424 817 1,300 2,300 4,700
650 %3 70 131 264 403 776 1,240 2,130 4,460
700 32 66 125 257 385 741 1,180 2,050 4,260
750 30 64 120 246 368 708 1,150 2,000 4,080
800 29 61 115 236 354 631 1,000 1,920 3,920
B850 28 59 111 2_27 341 656 1,054 1,850 3,770
A0 27 57 107 220 829 6534 1,010 1,790 3,640
450 26 55 104 213 319 613 a78 1,730 4,350
1,000 25 53 100 206 309 595 G948 1,680 3,420
1,100 25 52 97 200 300 578 921 1,630 5,320
1,200 24 50 5 185 292 562 595 1,580 3,250
1,300 23 48 a0 185 277 534 850 1,500 3,070
1,400 22 46 A& 176 264 609 Bl11 1,450 2,930
1,500 21 44 82 169 258 487 T 1,370 2,800
1,600 20 42 it 162 243 468 746 1,320 2,690
1,700 1% 40 T8 156 234 451 719 1,270 2,590
1.800 19 39 74 151 226 436 634 1,230 2,500
1,900 18 38 71 146 219 422 672 1,190 2,420
2,000 18 37 69 142 0% 409 652 1,150 2,350

| Note: All table entrics are rounded to 3 significant digits.
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‘ Table 6.3(e) Semi-Rigid Copper Tubing

Gas: | Undiluted Propane
Inlet Pressvre: | 10,0 psi
Pressure Drop: | 1.0 psi
Specific Gravity: | 1.50
ST -‘
Tuhe Size (in.)
K&L: v ®a % %5 L] 1 1Va 1% 2
ACR: Y8 ] % ¥ k- 144 1% — —_
Owtside: 0.375 0.500 625 0.750 0.875 1125 1.375 1.625 2.125
Inside:" 4.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959
Length (Ft) Capacity in Thousands of Bm per Hour
16 513 LO60 2,150 3.760 5,330 11,400 20,500 32,300 67,400
20 332 747 1,480 2,580 3,670 7,830 14,100 42,200 46,500
n 283 b4 1,190 2,080 2,940 6,290 11,5306 17,500 37,200
40 242 500 1,020 1,780 2,520 5380 9,690 15,300 31,800
5 215 443 901 1,570 2,230 4,770 4,590 13,500 28,200
60 194 401 816 1,430 2,020 4,320 7,180 12,360 25,600
70 17 369 751 1,310 1,860 5,980 7164 11,300 23,500
20 166 343 699 1,220 1,730 3,700 65,660 10,500 21,900
80 156 322 655 1,150 1.630 3470 6,250 9,850 20,500
100 147 304 619 1,080 1.540 3,280 5,900 6,310 16,400
125 131 20 Lt 959 1,360 2,510 5,250 8,250 17,200
150 118 244 497 264 1,230 2,630 4,740 7470 15,600
175 109 225 457 799 1.150 2,420 4,360 6,880 14,300
200 101 209 426 744 1,660 2,250 4,060 6,400 12,300
250 a0 135 ¥77 659 435 2,000 3,600 5,670 11,800
300 81 168 342 597 847 1,810 3,260 5,140 14,700
350 75 155 314 549 779 L.660 3.000 4,730 9,840
400 70 144 202 511 725 1,530 2,790 4,400 9,160
458 G5 135 274 480 680 1,450 2,620 4,130 B,540
500 62 127 259 453 G43 1,570 2,470 3,900 8,120
550 59 121 246 430 610 1,300 2,350 3,700 7,710
600 56 115 235 410 582 1,244 2.240 3,530 7.350
B0 54 111 225 393 538 1,190 2,140 3,380 7,040
700 al 10 216 ave 536 1.140 2,060 3,450 6,770
750 &) 1402 208 364 516 1,100 1,980 3130 6,520
B0 48 et 201 361 495 1,060 1,920 3.020 6,290
#50 - 45 96 195 340 452 1,030 1B50 2,920 6,050
900 45 93 189 350 468 1,000 1,800 2,810 5,910
450 A4 G0 1585 320 454 376 1,750 2,750 5,730
1000 42 88 178 311 442 944 1,700 2,640 5,580
1,100 40 &3 164 296 420 596 1,610 2,540 5300
1,200 38 it 161 282 430 855 1541} 2150 5, UG
1,200 a7 76 155 270 fetik] B1% 1,470 2,320 4,840
1,400 i5 73 148 260 368 787 1.420 2,230 4,650
1,500 34 70 143 250 365 758 1,360 2,150 4,480
1,601} 35 68 138 241 345 732 1,320 2,080 4,350
1,700 2 66 134 M 331 708 1270 2,010 4,10
1,800 31 &4 130 225 32} 687 1.240 1,950 4,060
1,900 30 62 126 226 312 667 1,200 1,890 3,940
2,000 29 &0 122 214 304 L] 1,170 1.A40 5,830

Note: All table entries are rounded to 3 significant digits.

"Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside
diameter of the copper tubing products.
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PIPE SIZING

5449

| Table 6.3(f) Semi-Rigid Copper Tubing

Gas: | Undiluted Propane
Iniet Pressure: | E1.0 in. w.c.
Pressure Drop: | 0L5 in. wer.
Specific Gravity; | 150
. P
Tube Size {in.)
K& L: Vs £ 2] %h Y i 14 1% 2
Nominal:
‘ ACR: % Y kL % “ 1% 1% —_ —_
Oatside: 1.375 0.500 625 0.750 0.875 1.125 1.375 L.G25 2.125
Inside:" 0,305 0,402 1.527 0.652 0745 0,995 1.245 1.481 1.959
Lengih (ft} Capacity in Thousands of Biu per Hour
10 15 93 138 329 467 937 1,800 2,830 5,890
20 31 64 129 226 321 685 1,230 1,950 4,050
30 25 51 104 182 258 H50 991 1,560 3,250
40 21 44 BG 155 220 471 B18 1510 2,780
50 19 39 74 138 145 417 752 1180 2470
60 17 %5 71 125 177 478 681 1070 2,240
70 16 42 66 115 163 348 626 988 2,060
RO 15 30 31} 1y 152 424 583 919 1,910
a0 14 28 57 160 142 204 547 Be2 1,800
100 13 27 54 95 134 287 517 814 1,200
125 1 24 48 84 119 254 458 722 1,500
150 10 2] 44 76 108 230 415 54 1,360
175 NA 20 A} ] e 214 82 602 1,250
200 NA 18 a7 it} 92 197 355 B 1,170
250 NA 16 33 58 52 175 s 496 1,030
300 NA 15 30 52 74 158 285 449 935
350 NA 14 28 48 68 144 262 474 861
400 NA 13 26 4% 63 136 244 385 801
430 NA 12 24 42 60 127 229 61 752
B0 NA 11 23 10 56 120 216 341 710
550 NA 11 22 38 53 114 205 324 674
E00 NA 0 21 il 51 109 196 309 G43
G50 MNa NA 20 ik 49 104 188 296 616
OO NA Na 19 33 47 1o 180 284 A2
750 NA Na 18 52 45 96 174 274 5
BOO NA NA 18 31 44 93 168 264 551
850 NA NaA 17 30 42 aq 162 256 FEE]
900 NA, NA 17 29 41 a7 157 248 517
950 NA NA 16 23 40 85 153 241 502
1,000 NA NA 16 27 39 a3 119 234 488
1,108 NA Na 15 26 a7 8 41 223 454
1,206 NA NA 14 25 25 i 135 212 442
1,300 NA NA 14 24 34 T2 129 203 423
1,400 NA NA 13 3 52 39 124 195 407
1,500 NA NA 13 by 31 ] 119 158 292
1,600 NA NA 12 21 Al A1 115 182 378
1,700 NA MNA 12 20 29 54 112 176 366
1,804 NA NA i 2 24 G0 108 170 355
1,900 NA NA 11 19 27 58 105 166 345
2,000 NA NA 11 1% 27 a7 102 161 335
NA means a flow of less than 10,000 Beu/hr.
Note: All table entries are rounded o 3 significant digits.
*Table capacities are hased an Type K copper tubing inside diameter {(shown), which has the smallest inside
diameler of the copper tubing products.
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5450 NATIONAL FULEL GAS CODE ANSI Z225.1-50

‘ Table 6.3(g) Semi-Rigid Copper Tubing

Gas: | Undiluted Propane
Inlet Pressure: | 2.0 psi
Pressure Drop: | 1.0 psi
Specific Gravity: | 1.50
Tube Size {in.)
K&L: Y4 Y Vi kS ¥ 1 14 1% 2
™. 1
ACR: ¥ Y 8 Ya £ 1 1% — -—
Dutside: 0.375 0.500 0.625 0750 0.875 1.125 1.375 1.625 2125
Inside:” 0.305 0.402 0,527 0.652 0.745 .995 1.245 1.481 1.9459
Length {fr) Capacity in Thousands of Btu per Hour
i 413 852 1730 3,030 4,500 9,170 16,50 26,000 54,200
20 284 HEb 1,190 2,180 2,950 6.310 11,400 17,500 37,500
30 22% 470 956 1,670 2,370 5,00 9,120 14,400 29,900
Aty 195 42 518 1,430 2,130 4,330 7.800 12,300 235,600
af) 173 35 725 1,270 1,500 %840 5,924} 10,800 22,7040
60 157 323 657 1,150 1,630 3,480 6,270 4,880 20,600
70 144 T 505 1060 1,300 3,200 5,760 9,000 18,900
Al 154 276 562 83 1,390 2,080 5,360 8,450 17,600
90 126 254 fa¥is) 922 1,310 2,794 5,030 7.930 16,500
160 119 245 498 871 1,240 2,610 4,75} 7,490 15,600
125 105 21% 442 itk 1,100 2,540 4,210 6,640 13,800
150 95 197 400 700 992 2,120 3.820 6,020 12,500
17% 88 181 368 LT3 a13 1,950 30160 5,540 11,500
200 52 168 343 H0% Ha 1E10 3,271 5,150 10,700
250 72 14% 204 531 Th3 1,610 2,900 4,560 9,510
3060 6 155 275 481 682 1,460 2,620 4,140 2610
350 i} 124 253 442 (28 1,540 2,410 5,800 7,920
400 36 116 235 111 A4 1.250 2,250 3540 7570
450 53 109 221 386 548 1,170 2,111 3,520 6,920
500 5 1035 209 565 317 1.110 1,990 3,140 6,530
3560 17 w7 198 346 491 1.050 1,880 2,980 6,210
0] 45 93 (L5 330 40% 1,000 1,800 2,540 5,920
650 43 20 181 316 449 959 1,730 4,7H 3,670
700 41 86 174 304 451 az1 1,660 2,620 HAR)
750 L] 2 168 295 413 B8E 1,600 2,520 5,250
300 sl 1] 162 285 401 857 1,540 2,430 5.070
B30 37 77 157 274 388 529 1,450 2,350 4900
QM) St 75 152 265 376 B804 1,430 2,280 4,750
950 35 72 147 258 366 781 1,410 2,220 4,620
1000 34 71 143 51 356 760 1,370 2,160 4,450
1,100 52 a7 136 238 A58 721 1,300 2,050 4,270
1,200 3] B4 1340 227 320 1i8% 1,240 1,950 4,070
1,300 30 61 124 207 309 659 1,190 1,870 3,900
1,400 28 5% 180 209 206 35 1,140 1,804 5,740
1,500 27 57 114 201 206 610 1,100 1,730 3,610
1,600 26 hh 111 194 276 a4 1,060 1,670 3,480
1,700 26 5% 108 138 267 70 1,030 1,620 3,370
1,800 25 51 104 182 259 LR 1000 1,570 3,270
1,900 24 50 131 177 251 h37 G668 1.520 317
2,000 23 48 59 172 244 522 940 1,440 3,090
Nee: All tahle entries are rounded to 3 significant digics.
"Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside
diameter of the copper tubing products.
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ANSI 2223.1-51 PIPE SIZING 54-51
| Table 6.3(h) Corrugated Stainless Steel Tubing (CSST)
Gas: | Undiluted Propane
Inlet Pressure: | 11.0 in. w.c.
Pressure Drop: | 0.5 in, w.c.
Specific Gravity: | 1.50
Tube Size (EHI*
Flow Designation: 13 15 ‘ 18 ‘ 19 { 23 | 25 30 ! 31 [ 37 | 46 | 48 ‘ [ill] | 62
Length (ft) Capacity in Thousands of Biw per Hour

5 e 99 181 211 355 426 744 863 1,420 2,830 3,970 5,780 6,350

10 50 69 129 150 254 303 521 605 g71 1,990 2320 4,110 4,640

15 39 545 104 121 208 248 422 480 775 1,020 1,500 2,370 3.790

20 EE] 49 91 106 183 216 365 425 661 1,400 1,650 2,930 3,290

25 30 42 B2 M 164 192 326 379 583 1,250 1,480 2,650 2,940

a0 28 39 74 87 151 1727 2497 344 HEH 1,140 1,350 2,400 2,680

40 23 33 4 74 131 153 256 297 449 983 L170 2,000 2,350

50 20 30 58 66 i18 137 227 265 397 884 1.050 1.870 2,080

i 19 26 53 G 7 126 207 241 364 fins 01 1,710 1,900

70 17 25 4% &Y 99 117 141 222 330 745 890 1,590 1,760

80 15 23 45 52 94 109 178 208 307 696 853 1,490 1,650

90 15 22 44 50 90 102 164 187 286 656 87 1.400 1,350

100 14 20 41 47 B 98 159 186 270 621 746 1,330 1,480

150 11 15 31 36 Bt 75 123 143 217 il 611 1,090 1,210

200 9 14 28 33 60 69 112 129 183 438 531 048 1,050

250 B 12 25 0 53 61 94 117 163 380 476 850 934

o 8 il 23 26 50 57 % 107 147 357 434 777 A54

Noles:

*EHD = Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between
dilferent tabing sizes. The greater the value of EHD, the greater the gas capacity of the tubing.

{1} Table includes losses for four 90 degree bends and two end fittings. Tubing runs with larger nurmbers of
bends and/ar fittings shall be increased by an equivatent length of tubing to the following equation: /.= 1.3»,
where L is additional tength (ft} of wbing and # is the number of additional fittings and/or bends.

(2) All table entrics are rounded to 3 significant digics.
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B4-52 NATIONAL FUFIL. GAS CGODE ANSI 7223.1-52

| Table 6.3(i) Corrugated Stainless Steel Tubing (CSST)

Gas: | Undiluted Propane

Inlet Pressure; | 2.0 psi

Pressure Drop: | 5.0 psi

Specific Gravity: | 1.50

Tube Size (EHD)*
Flow Designation: 13 ‘ 15 ’ 18 -‘ 19 ‘ 23 ‘ 25 30 | 51 l 37 | 46 ‘ 48 [ 60 | 62
Length (ft) Capacity in Thousands of Biu per Hour
10 426 558 927 1,110 1,740 2,170 4,100 4,720 7.130 15,200 16,800 | 29,400 | 34,200
25 262 347 593 701 1.120 1,380 2,560 2,950 4,560 9.55¢ | 10,700 | 18,300 | 21,700
30 238 e 540 G40 1,030 1,270 2,330 2,690 4,180 8710 9,790 12,200 | 19800
40 203 271 469 554 &9 1,100 2,010 2,320 3,630 7,550 2,500 | 14,900 17,200
a0 151 243 A 496 R06 986 1,790 2050 3,260 6,750 7.610 13,100 15,400
75 147 196 344 406 663 B09 1,460 1,690 2,680 5,480 6,230 | 11000 12,600
20 l1ag 189 335 395 643 768 1,410 1,630 2,590 5,300 6,040 10,600 12,200
100 124 16% 208 350 578 03 1,260 1,450 2,330 4,740 5,410 9,530 10,900
150 101 137 245 287 477 575 1,020 1,180 1,916 3,860 4,430 7.810 8,350
200 86 118 2153 248 415 501 830 1,020 1,660 3,540 5.840 780 7,710
50 77 105 161 2oy ki) 448 785 a1 1,490 2,980 3140 6,180 G900
300 3 96 1735 203 %43 411 714 H249 1,360 2,720 3,150 a2, b0 6,300
400 60 82 151 175 298 355 616 716 1,160 2,350 2,730 4,830 5,460
500 53 72 135 158 268 319 530 638 1.03¢ 2,100 2.450 4,330 4,880

*EHD = Equivalent Hydraulic Diameter, which is a measurc of the relative hydraulic efficicncy bewveen
different tuhing sizes. The greater the value of EHD, the greater the gas capacity of the tubing.

Notes:

(1) Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds
Ya psi (based on 13 in. w.c. vutlet pressure), do not use this table. Consult wath regulator manufaciurer for
pressure drops and capacity factors. Pressure drops across a regulator may vary with How rate.

(2) CAUTION: Capacities shown in table may exceed maximum capacity for a selected regulator. Consult
with regulator or lubing manufacturer for guidance.

{3} Table includes losses for four 90 degree bends and two end fittdngs. Tubing runs with larger nuinber of
bends and/or fittings shall be increased by an equivalent length of tubing according to the following equa-
tion: L=1.5%n, where Lis additional length (ft) of wbing and n is the number of additional fittings and/or
hends.

{4) All table entries are rounded to 3 significant digits.
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ANSI Z223.1-53 PIPE SIZING 54-53

‘ Table 6.3 (]) Corrugated Stainless Steel Tubing (CSST)

Gas: | Undiluted Propane

Inlet Pressure: | 5.0 psi

Pressure Drop: ; 3.5 psi

Specific Gravity: | 1.50

Tube Size (EHD)*
Flow Designation: 13 ‘ 15 ‘ 18 ‘ 19 J 23 ‘ 25 | 30 | 31 | 37 | 46 ‘ 48 [ 60 [ 2
Length (ft) Capacity in Thousands of Btu per Hour
10 826 1,070 1,710 2,060 3,150 4,000 7,830 2,950 13.100 | 28,600 | 31,200 54,400 63,800
2h 504 64 1,090 L3to 2,040 2,550 4,860 5,600 8,400 18,00 19,500 34,700 400,400
30 481 603 Q09 1,190 1,870 2,540 4,430 5,104 7630 16,400 18,200 31,700 36,500
40 396 520 267 1,030 1,630 2,030 5880 4 400 6,680 14,200 15,500 27 600 32,000
50 352 463 ki 926 1,460 1,820 3,410 3,930 5990 | 12,700 | 14,100 24,700 28,600
Kii] 284 476 637 VY 1,210 1,480 2,710 3,190 4,920 13,500 11,600 20,300 25,400
80 275 363 618 731 1,170 1,450 2,630 3 K0 4,770 94990 17,200 14.G00 &2 00
100 243 324 3h3 656 1,050 1,304 2,590 2.760 4,250 8930 10,006 17 600 20,300
150 196 262 453 535 866 1.060 1.940 2,240 3,510 7,270 8,210 14,400 16,600
2HH 169 244 395 404 755 923 1,680 1,930 3,050 5,204 7.130 12,500 14,400
250 150 #08 562 415 674 R28 1,490 1,730 2,740 5620 6,590 11,200 12,900
300 136 183 302 379 622 757 1,360 1,570 2,510 5120 5,840 10,300 11,700
400 117 158 279 328 542 657 1,170 1,360 2,180 4,430 5,070 8,920 10,200
B0 104 140 251 204 488 389 1,050 1,210 1,550 3960 4,540 8,000 8,110

*EHD = Equivalent Ilydraulic Diameter, which is a measure of the relative hydrauliic efficiency between
diferent tuhing sizes. The greater the value of EHD, the greater the gas capacity of the mibing.

Notes:

{1} Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds
¥ psi (based ont 13 in. w.c. cutlet pressure}, do not use this table. Consult with regulator manufacturer for
pressure drops and capacity factors. Pressure drops across a regulator may vary with flow rate.

(2) CAUTION: Capacities shown in table may exceed maximum capacity for a selected regulator. Cansult
with regulator or tubing manufacturer for guidance.

(3) Table includes losses for four %0 degree bends and mwo end fttings. Tubing runs with larger number of
bends and//or fittings shall be increased by an equivalent length of tibing according 1o the following equa-
tion: L= 1.3n, where Lis additional length {ft} of tubing and # is the number of additional fitlings and for
bends,

{4} All table entries are raunded to 3 signilicant digits,
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NATIONAL FUEL GAS CODE

ANSI 7223.1-54

| Table 6.3(K) Polyethylene Plastic Pipe

Cas: | Undiluted Propane
Inlet Pressure: | 110 in. w.c.
Pressure Drop: | 1.5 in. w.e.
Specific Gravity: | 1.50
Pipe Size {in.)
MNominal QD: ] kA | i 1% 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11L.H SDR 11.00

Actual ID: 0.660 0.860 1.077 1.328 1.554 1.943
Length (1) Capacity in Thousands of Bru per Hour

10 340 G20 1.230 2,130 4,210 5,710
20 233 468 344 1,460 2210 2970
kit 187 avn 677 137 1,770 3,180
40 164 321 211 1,000 1,520 2,730
50 142 285 514 290 1,340 2430
G 129 Futid ) 466 BO7 1,229 2,190
70 119 257 428 742 1120 2,010
80 110 221 08 B90 1,040 1,870
90 103 207 374 48 978 1,760
100 93 196 353 a12 924 1,660
125 87 173 313 542 219 1,470
150 78 137 284 441 T42 1,330
175 e 145 261 452 683 1,230
200 57 135 245 420 635 1,140
250 60 119 215 373 563 1.010
300 54 108 195 738 510 916
350 50 99 179 311 469 8243
4400 16 02 167 289 136 781
450 4% 87 157 271 404 736
B} 41 H2 144 256 387 695

| Note: All table entries are rounded Lo 3 significant digits.
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ANSI Z223.1-55 PIPE SIZING 54-55
‘ Table 6.3(1) Polyethylene Plastic Pipe
Gas: | Undiluted Propane
Inlet Pressure: | 2.0 psi
Pressure Drop: { 1.0 psi
Specific Gravity: | 1.50
Pipe Size (in.)
Nominal OD: Vi Y 1 1% 144 2
Designation: SDR 9.33 SDR L0 SDR 11400 SDR L1000 SDR 11.00 SDR 11.00
Actual TD: 0660 ¢.860 1.077 1.328 1.554 1.943
Length (ft) Capacity in Thousinds of Beu per Hour
10 3130 6,260 11,300 19,600 29,500 53,160
20 2,150 4,300 7,760 13,400 20,300 36,500
30 1,730 3,450 6,230 16,800 16,300 23,300
0 1,480 2,960 5,350 9,240 14,000 25,100
50 1,310 2620 4,730 8,140 12,400 28,200
0 1.190 2,370 4,280 7,420 11,200 20,100
70 1,090 2,180 3,940 6,550 10,300 15,500
80 1,010 2 NS0 3,670 6,350 9,580 17,200
90 952 1,910 4,440 5,960 9,000 16,200
100 B899 1,800 3,250 5,650 8,500 15,500
25 747 1,600 2,880 4,990 7.530 13,500
150 722 1,450 2,610 4,520 6,830 12,300
173 G 1,330 2,400 4,160 6,280 11,300
200 618 1,244 2,250 3,870 5,840 10,500
250 548 L1030 1,980 3,430 5,180 9.300
300 496 994 1,790 3110 4,690 8,430
350 457 14 1,650 2 B 4,520 7,760
400 425 a5l 1,530 2,660 4,020 7220
450 399 798 1,440 2,500 3,770 8,770
500 377 754 1,360 2,360 3,560 6,390
550 358 716 1,290 2,240 3,380 6,070
600 341 683 1,230 2,140 3,224 5,790
630 327 654 1,180 2,040 3,000 5,550
700 314 628 1,138 1,960 2,970 5,530
750 302 605 1090 1,880 2.860 5,140
B0 202 585 1,050 1,830 2,760 4,960
350 283 566 Lo2a 1,770 2,670 4, B0
900 274 549 9590 1,710 2,590 4,650
50 266 553 961 1.670 2,520 4,520
1000 264 518 933 1,620 2,450 4,400
1,100 245 492 BES 1,540 2,520 4,170
1,200 23 470 347 1,470 2,220 3,980
1,300 225 450 Al LA 2,120 3,810
1,404 216 432 TG 1,350 2,040 3.660
1,500 208 416 ™ 1,300 1,960 3530
1,600 2m 402 725 1,260 1,560 3,410
1,700 194 389 702 1,220 1,840 3,500
1,800 188 377 68U 1,180 1,780 3,200
1,900 183 366 661 1,140 1,730 3,110
2,000 178 356 643 1,110 1,630 3020

| Note: All table entries are rounded to 3 significant digits.
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NATIONAL FUEL GAS CODE

ANSI Z223.1-56

‘ Table 6.3(m) Polyethylene Plastic Tubing

Gay: | Undiluted Propane
Inlet Pressure: | 11.0in. w.c.
Pressure Drop: | 0L5 in, w.c
Specific Gravity: | 150
Plastic Tubing Size (CTS} (in.)
Nominal OD: Vi %
Designation: SR 7.00 SDR 11.40
Actual IT: 0.445 0.927
Lengih (ft) Capacity in Thousands of Btu per Hour
10 121 #24
20 #3 il
30 67 457
40 57 91
50 . 51 M7
60 44 314
70 42 289
#0 i¢] 209
a0 37 252
100 35 238
125 31 211
150 28 191
195 26 176
200 24 164
225 22 154
250 21 145
275 20 138
300 19 152
350 18 121
400 16 113
450 15 106
500 14 1060

| Newe: All iable eriries are rounded to 3 significant digies,

6.4 Sizing Equations. The inside diameter of smooth wall pipe
or tbing shall be determined by the sizing equations in 6.4.1
and 6.4.2 using the equivalent pipe length determined by the
methods in 6.1.1 through 6.1.3.

6.4.1* Low-Pressure Gas Formula [Less than 1.5 psi (10.3 kPa}]:
0261
D= ¢

6.4.2* High-Pressure Gas Formula [1.5 psi (10.3 kPa} and

above]:
{3881
b= Q

o 3 il
18_%{(11211}

Crx L

where:
D = inside diamieter of pipe, in.
Q = input rate appliance(s), cubic feet per hour at
60°F and 30 in. mercury column
P, = upstream pressure, psia (£, + 14.7)
P, = downstream pressure, psia (5 + 14.7)
I = equivalent length of pipe, ft
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Table 6.4.2 Crand Y for Natural Gas and
Undiluted Propane at Standard Conditions

Formula Factors

Gas Cr Y
Natural Gas 0.6094 0.9992
Undibuted 1.2462 0.9910

P'ropane

AH = pressure drop, in. w.c. (27.7 in, HoO = 1 psi)
See Table 6.4.2 for values of Crand Y.

Chapter 7 Gas Piping Installation

7.1 Piping Underground.

7.1.1 Clearances. Underground gas piping shall be installed
with sufficient clearance from any other underground struc-
ture to aveid contact therewith, to allow maintenance, and w
protect against damage trom proximity to other structures. In
addition, underground plastic piping shall be insialled with
sufficicnt clearance or shall be insulated from any source of
heat 50 as to prevent the heat from impairing the serviceability
of the pipe.

7.1.2 Protection Against Damage. Means shall be provided o
prevent excessive stressing of the piping where there is heavy ve-
hicular traffic or soil conditions are unstable and setting of pip-
ing or foundaticn walls could occur. Piping shall be buried or
covered in a4 manner so as to protect the piping from physical
damnage. Piping shall be protecied from physical damage where it
passes through flower beds, shrub beds, and other such cuhi-
vated areas where such damage is reasonably expected.

7.1.2.1 Cover Requirements, Underground piping systems
shall be installed with a minimum of 12 in. (300 mm} of cover.

{A) The minimum cover shall be increased to 18 in.
{460 mm) if external damage to the pipe or tubing from ex-
wernal forces is likely (o resulc,

{B} Where a minimum of 12 in. {300 mm) of cover cannot he
provided, the pipe shall be installed in conduit or bridged
{shielded).

7.1.2.2 Trenches. The trench shall be graded so that the pipe
has a firm, substantially continuous bearing cn the bottom of
the trench,

7.1.2.3 Backfilling. Where flooding of the trench is done to
consolidate the backfill, care shall be exercised to see that the
pipe is not floated from its firm bearing on the trench bottom.

7.1.3* Protection Against Corrosion. Gas piping in contact
with earth or other matenal that could corrode the piping
shall be protected against corrosion in an approved manner.
When dissimilar metals are joined underground, an insulating
coupling or fitting shall be used. Piping shall not be laid in
contact with cinders. Uncoated threaded or socket welded
joints shall not be used in piping in contact with soil or where
internal or external crevice corrosion is known to accur.

7.1.4% Protection Against Freezing. Where the formation of
hydrates or ice is known to occur, piping shall be protected
against freezing.

7.1.5 Piping Through Foundation Wall. Underground piping,
where installed through the outer foundation or basement
wall of a building, shall be encased in a protective pipe. The
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space between the gas piping and the building shall be sealed
to prevent entry of gas or water.

7.1.6 Piping Underground Beneath Buildings. Where the in-
stallation of gas piping underground beneath buildings is un-
avoidable, the piping shall be encased in an approved conduit
designed to withstand the superimposed loads and installed in
accordance with 7.1.6.1 or 7.1.6.2.

7.1.6.1 Conduit with One End Terminating Qutdoors. The
conduit shall extend into an accessible portion of the building
and, at the point where the conduit terminates in the build-
ing, the space between rhe conduit and the gas piping shall be
sealed o prevent the possible entrance of any gas leakage.
Where the end sealing is of a type thar will retain the full
pressure of the pipe, the conduit shall be designed for the
same pressure as the pipe. The conduit shall extend at lcast
4 in. (100 mm) outside the building, be vented outdoors
above grade, and be installed so as to prevent the entrance of
water and insects.

7.1.6.2 Conduit with Both Ends Terminating Indoocrs. Where
the conduit originates and terminates within the same build-
ing, the conduit shall originate and terminate in an accessible
portion of the building and shall not be sealed.

7.1.7 Plastic Pipe.

7.1.7.1 Connection of Plastic Piping, Plastic pipe shall be in-
stalled outdoors, underground only.

Excefition No. 1:  Plastic fripe shall be permitted o terminale above-
ground where an anodeless riser is used.

Exception No. 2:  Plastic pipe shall be permitied lo terminate with a
wall head adapler aboveground in buildings, including basements,
where the plastic pipe is inserled in a piping malerial permitted for use
in huildings.

7.1.7.2 Connections Between Metallic and Plastic Piping.
Coennections made outdoors and underground between me-
tallic and plastic piping shall be made with fittings conforming
to either of the following:

(1) ASTM D 2513, Standard Specification for Thermoplastic Gas Pres-
sure Pipe, Tubing, and Filtings, Category 1 transition fittings

(2) ASTM F 1973, Standard Specification for Factory Assembled
Anodeless Risers and Transition Fittings in Folpethylene (PE}
and Polyamide 11 (PA1I) Fuel Gas Distribution Systems

7.1.7.3 Tracer Wire. An clectrically continuous corrosion-
resistant tracer wire {minimum AWG 14) or tape shall be bur-
ied with the plastic pipe to facilitate locating. One end shall be
brought aboveground at a building wall or riser.

7.2 Installation of Piping.

7.2.1 Piping installed aboveground shall be securely sup-
ported and localed where it will be protected [rom physical
damage (also see 7.1.4). Where passing through an exterior
wall, the piping shall also be protected against corrosion by
coating or wrapping with an inerl material approved for such
applications. Where piping is encased in a proteclive pipe
sieeve, the annular space between the gas piping and the
slceve shall be sealed at the wall to prevent the entry of water,
insects, or rodents.

7.2.2 Building Structure.

7.2.2.1 The installation of gas piping shall not cause struc-
tural stresses within building companents to exceed allowable
design himits.

7.2.2.2 Approval shall be obtained before any beams or joists
are cut or notched.

7.2.3 Other than Dry Gas. Drips, sloping, protection from
freczing, and branch pipe connections, as provided for in
7.1.4, 7.6.1, and Section 7.8, shall be provided when other
than dry gas is distributed and climatic conditions make such
provisions necessary.

7.2.4 Gas Piping to Be Sloped. Piping for other than dry gas
conditions shall be sloped not less than Yain. in 15 fi (7 mm in
4.6 m) to prevent traps.

7.2.5* Prohibited Locations. Gas piping inside any huilding
shall not be installed in or through a clothes chute, chimney
or gas vent, dumbwaiter, elevator shaft, or air duct, other than
combustion air ducts,

7.2.6 Hangers, Supports, and Anchors.

7.2.6.1 Pipingshall be supporied with pipe hocks, metal pipe
straps, bands, brackets, or hangers suitable for the size of pip-
ing, of adequate strength and quality, and located at intervals
$0 as to prevent or damp out excessive vibration, Piping shall
be anchored to prevent undue strains on connected appli-
ances and equipment and shall not be supported by other
piping. Pipe hangers and supparts shall conform to the re-
quirements of ANS1/MSS SP-58, Pipe Hangers and Supports —
Materials, Design and Manufacture.

7.2.6.2 Spacings of supports in gas piping installations shall
not be greater than shown in Table 7.2.6.2, Spacing of sup-

ports of CCSST shall be in accordance with the CSS8T manufac-
turer’s instructions.

Table 7.2.6.2 Support of Piping

Neominal
Steel Pipe, Size of
Nominal Spacing of Tubing Spacing of
Size of Pipe Supports Smooth-Wall Supports
{in.) (E¢) (in. 0.D.) (ft)
1 6 Vo 4
Yorl 3 % or ¥ 6
1V or targer in worl 8
{horizontal} {horizontal)
1% or larger Every floor 1 or larger Every floor
{vertical) level (vertical) level

For 81 units, 1 ft = 0.305 m.

7.2,6.3 Supports, hangers, and anchors shall be installed so
as not to interfere with the free expansion and contraction of
the piping between anchors. All parts ol the supporting system
shall be designed and installed so they will not be disengaged
by movement of the supported piping. '

7.2.6.4 Piping on Roof Tops. Gas piping installed on the roof
surfaces shall be elevated above the roof surface and shall be
supported in accordance with Table 7.2.6.2,

7.2.7 Removal of Pipe. Where piping containing gas is to be
removed, the line shall be first disconnected from all sources
of gas and then thoroughly purged with air, water, or inert gas
hefore any cutting or welding is done. {Sez Section 8.3.)
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7.2.8 CSST. CS8T piping systems shall be installed in accor-
dance with this code and the manufacturer’s installation in-
structons.

7.3 Concealed Piping in Buildings.

7.3.1 General. Gas piping in concealed locations shall be in-
sialled in accordance with this section.

7.3.2 Connections. Where gas piping is to be concealed,
unions, tubing fittings, right and left couplings, bushings,
swing joints, and compression couplings made by combina-
tions of fittings shall not be used. Connections shall be of the
following type:

{1) Pipe fittings such as elbows, tees, and couplings

(2) Joining wibing by brazing (see 5.6.8.2)

(3) Fittings listed for use in concealed spaces that have been
demaonstrated to sustain, without leakage, any forces due
to temperature expansion or contraction, vibration, or
fatigue based on their geographic location, application,
ar operation

(4) Where necessary to insert fittings in gas pipe that has been
instalied in a concealed location, the pipe shall be recon-
nected by welding, flanges, or the use of a ground joint
unicn with the nut center-punched to prevent loasening
by vibration

7.3.3 Piping in Partitions. Concealed gas piping shall not be
located in salid partitions.

7.3.4 Tubing in Partitions. This provision shall not apply to
tubing that pierces walls, floors, or partitions. Tubing instailed
vertically and horizontally inside hollow walls or partitions
without protection along its entire concealed length shall
meet the following requirements:

{1} A steel striker barrier not less than 0.0508 in. (1.3 mm)
thick, or cquivalent, is instalied between the tubing and
the finished wall and cxtends at least 4 in. {100 mm) be-
yvond concealed penetrations of plates, firestops, wall
studs, and so on.

{2) The tubing is installed in single runs and is not rigidly
secured.

7.3.5 Piping in Floors.

7.3.5.1 Industrial Occupancies. In indusirial occupancies, gas
piping in solid floors such as concrete shall be laid in channels in
the floor and covered to permit access to the piping with a mini-
muimn of damage 1o the building. Where piping in flocr channels
could be exposed to excessive moisture or corrosive substances,
the piping shall be protected in an approved manner.

7.3.5.2 Other Occupancies. In other than industrial occupan-
cies and where approved by the authority having jurisdiction, gas
piping embedded in concrete floor slabs constructed with port-
land cement shall be surrcunded with a minimum of 1'% in.
{38 mm} of concrete and shall not be in physical contact with
other metallic structures such as reinforcing rods or electrically
neutral conductors. All piping, fittings, and risers shall be pro-
tecied against corrosion in accordance with 5.6.6. Piping shall
not be embedded in concrete slabs containing quickset additives
or cinder aggregate.

7.4 Piping in Vertical Chases. Where gas piping exceeding 5 psi
{34 kPa) is located within vertical chases in accordance with
5.5.1(2}, the requirements of 7.4.1 through 7.4.3 shall apply.

7.4.1 Pressure Reduction. Where pressure reduction is re-
quired in branch connections for compliance with 5.5.1, such
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reduction shall take place either inside the chase or immedi-
ately adjacent to the outside wall of the chase. Regulator vent-
ing and downstream overpressure protection shall comply
with 5.8.5 and Section 5.9. The regulator shall be accessible
for service and repair and vented in accordance with one of
the following:

(1) Where the fuel gas is lighter than air, regulators equipped
with a vent-limiling means shall be permitted to be vented
into the chase. Regulators not equipped with a ventlimiting
means shall be permitted to be vented either directly to the
outdoors or to a point within the top 1 ft (4.3 m) of the
chase.

(2) Where the fuel gas is heavier than air, the regulator vent
shall be vented only directy to the outdoors.

7.4.2 Chase Construction. Chase construction shall comply
with local building codcs with respect to fire resistance and
protection of horizontal and vertical openings.

7.4.3* Ventilation. A chase shall be vendlated to the outdoors
and only at the top. The opening(s) shall have a minimum
tree area (in square inches} equal to the product of one-half
of the maximum pressure in the piping (in psi) times the larg-
est nominal diameter of that piping (in inches), or the cross-
sectional area of the chase, whichever is smaller, Where more
than one fuel gas piping system is present, the free area tor
each system shall be calculated and the largest area used.

7.5 Gas Pipe Tumns. Changes in direction of gas pipe shall be
made by the use of fittings, factory bends, or field bends.

7.5.1 Metallic Pipe. Metallic pipe bends shall comply with the
tollowing:

{1) Bends shall be made only with bending tools and proce-
dures intended for that purpose.

{2} All bends shall be smooth and free frem buckling, cracks,
or other evidence of mechanical damage.

{3} The longitudinal weld of the pipe shall be near the neu-
tral axis of the bend.

{4) Pipe shall not be bent through an arc of more than 90 de-
grees,

{5} The inside radius of a bend shall be not less than 6 times
the outside diameter of the pipe.

7.5.2 Plastic Pipe. Plastic pipe bends shall comply with the
following:

(1) The pipe shall not be damaged, and the internal diameter
ol the pipe shall not be effectively reduced.

{2) Joints shall not be located in pipe bends.

(3) The radius of the inner curve of such bends shall not be
less than 25 times the inside diameter ol the pipe.

(4) Where the piping manufacturer specifies the use of spe-
cial bending tools or procedures, such tools or proce-
dures shall be used.

7.5.3 Elbows, Factory-made welding elbows or transverse seg-
ments cut therefrom shall have an are length measured along
the crotch of at least 1 in. (25 mm) for pipe sizes 2 in. and
larger,

7.6 Drips and Sediment Traps.

7.6.1 Provide Drips Where Necessary. For other than dry gas
conditions, a drip shall be provided at any point in the line of
pipe where condensate could collect. Where required by the
authority having jurisdiction or the serving gas supplier, a drip
shall also be provided at the outlet of the meter. This drip shall
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be so installed as to constitute a trap wherein an accumulation
of condensate will shut off the flow of gas before it will run
back into the meter.

7.6.2 Location of Drips. All drips shall be installed only in -

such locations that they will be readily accessible to permit
cleaning or emptying. A drip shall not be located where the
condensate is likely to frecze.

7.6.3 Sedimeunt Traps. (See 9.6.7.)
7.7 Outlets.
7.7.1 Location and Installation.

7.7.1.1 The outlet fittings or piping shall be securely fastened
in place.

7.7.1.2 Qutlets shall not be located behind doors.

7.7.1.3 Outlets shall be located far enough from flocrs, walls,
patios, slabs, and ceilings 1o permit the use of wrenches with-
out straining, bending, or damaging the piping.

7.7.1.4 The unthreaded portion of gas piping outlets shall
extend not less than 1 in. (25 mm) through finished ceilings
or indoor or cutdoor walls.

7.9.1.5 The unthreaded portion of gas piping outlets shall
extend not less than 2 in. {50 mm) above the surface of floors
or outdoor parios or slabs,

7.7.1.6 The provisions of 7.7.1.4 and 7.7.1.5 shall not apply to
listed quick-disconnect devices of the flush-mounted type or
listed gas convenience outlets. Such devices shall be installed in
accordance with the manufacturers’ installation instructions.

7.7.2 Cap All Outlets,

7.7.2.1 Each outlet, including a valve, shall be closed gastight
with a threaded plug or cap immediately after installation and
shall be left closed until the appliance or equipment is con-
nected thereto. When an appliance or equipment is discon-
nected from an outlet and the outlet is not to be used again
immediately, it shall be capped or plugged gastight.

Exception No. I: Laboralory appliances installed in accordance with
9.6.2(1) shall be permitied.

Exception No. 2: The use of a listed quick-disconnect device with
integral shutoff or lisied gay convenience eutlet shall be permitled.

7.7.2.2 Appliance shutoft valves installed in fireplaces shall
be removed and the piping capped gastight where the fire-
placc is used for solid fuel burning.

7.8 Branch Pipe Connection. When a branch outlet is placed
on a main supply line before it is known what size pipe will be
connected to it, the outlet shall be of the same size as the line
that supplies it.

7.9 Manual Gas Shutoff Valves. (Also sec 9.6.4.)

7.9.1 Valves at Regulators. An accessible gas shutoff valwe shall
be provided upstream of each gas pressure regulator. Where two
gas pressure regulators are installed in series in & single gas line, a
manual valve shall not be required at the second regulator.

7.9.2 Valves Controlling Multiple Systems.

7.9.2.1 Accessibility of Gas Valves. Main gas shutoff valves
controlling several gas piping systems shall be readily acces-
sible for operation and installed so as to be protected from
physical damage. They shall be marked with a metal tag or
other permanent means attached by the installing agency so

that the gas piping systems supplied through them can be
readily identified.

7.9.2.2 Shutoff Valves for Multiple House Lines. In multiple-
tenant buildings supplied through a master meter, or through
one service regulator where a meter is not provided, or where
melers or service regulators are not readily accessible from the
appliance or equipment location, an individual shutoff valve
for each apartment or tenant line shall be provided at a con-
venient point of general accessibility. In a common system
serving a number of individual buildings, shutoff valves shall
be installed at each building.

7.9.2.3 Emergency Shutoff Valves. An exterior shutoff valve to
permit turning off the gas supply to cach building in an emer-
gency shall be provided. The emergency shutoff valves shall be
plainly marked as such and their locations posted as required
by the authority having jurisdiction.

7.10 Prohibited Devices. No device shall be placed inside the
gas piping or fittings that will reduce the crosssectional area or
olherwise obstruct the free flow of gas, except where proper al-
lowance in the piping system design has been made for such a
device and where approved by the authority having jurisdiction.

7.11 Systems Containing Gas—Air Mixtures Quiside the Flam-
mable Range. Where gas-air mixing machines are employed
to produce mixtures above or below the {flammable range,
they shall be provided with stops to prevent adjustment of the
mixture te within or approaching the flammable range.

7.12 Systems Containing Fiammable Gas-Air Mixtures.

7.12.1 Required Components. A central premix system with a
flamrnable mixtare in the blower or compressor shall consist
of the following components:

{1} Gasmixing machine in the form of an automatic gas-air
proportioning device combined with a downstream blower
OF COMpPressor

(2) Flammable mixture piping, minimum Schedule 40 NPS

{3} Aulomatic [irecheck{s)

{4) Safety blowout(s) or backfire preventers for systems utiliz-
ing flammable mixture lines above 2% in. nominal pipe
size or the equivalent

7.12.2 Optional Components. The following companents shall
also be permitted to be vtilized in any type central premix system:

{1) Flowmeter(s)
{2} Flame arrester(s)

7.12.3 Additional Requirements. Gas-mixing machines shall
have nonsparking blowers and shall be s0 constructed that a
Aashbhack will nol rupture machine casings.

7.12.4* Special Requirements for Mixing Blowers. A mixing
blower system shall be limited to applications with minimum
practical lengths of mixture piping, limited to a maximum
mixture pressure of 10 in. we. (2.5 kPa) and limited to gases
containing no more than 10 percent hydrogen. The blower
shall be equipped with a gas-control vaive at its air entrance so
arranged that gas is admitted to the airstream, entering the
blower in proper proportions for correct combustion by the
tvpe of burners employed, the said gas-control valve being of
either the zero governor or mechanical ratio valve type that
conurols the gas and air adjustment simultaneously. No valves
or other obstructions shall be installed between the blower
discharge and the burmer or burners.
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7.12.5 Installation of Gas-Mixing Machines.

7.12.5.1* Location. The gas-mixing machine shall be located
in a large, wellwentilated area or in a small detached building
or cutoff room provided with room censtruction and explo-
sion vents in accordance with sound engineering principles.
Such rooms or belowgrade installations shall have adequate
positive ventilation.

7.12.5.2 Electrical Requirements. Where gasmixing machines
are installed in well-ventilated areas, the type of electrical equip-
ment shall be in accordance with NFPA 70, Nutional Electrical Code,
for general service condidons unless other hazards in the area
prevail. Where gas-mixing machines are installed in small de-
tached buildings or cutofl rooms, the electrical equipment and
wiring shall be installed in accordance with NFPA 70 for hazard-
aus locations (Articles 500 and 501, Class 1, Division 2).

7.12.5.3 Air Intakes. Air intakes for gas-mixing machines ns-
ing compressors or blowers shall be taken from outdoors
whenever practical.

7.12.5.4* Controls. Controls for gas-mixing machines shall in-
clude interlocks and a safety shuteff valve of the manual reset
type in the gas supply connectlion to each machine arranged
to automatically shut off the gas supply in the event of high or
low gas pressure. Except for open burner installations only,
the controls shall be interlocked so that the blower or com-
pressor will stop operating following a gas supply failure.
Where a system cmploys pressurized air, means shall be pro-
vided to shut off the gas supply in the cvent of air failure.

7.12.5.5 Installation in Parallel. Centrifugal gas-mixing ma-
chines in parallel shall be reviewed by the nser and equipment
manufacturer before installation, and means or plans for
minimizing these effects of downstream pulsation and equip-
ment overload shall be prepared and utilized as needed.

7.12.6 Use of Automatic Firechecks, Safety Blowouts, or Back-
fire Preventers, Automatic firechecks and safety blowouts or
backfire preveniers shall be provided in piping systems distrib-
uting flammable air—gas mixtures from gas-mixing machines
to protect the piping and the machincs in the event of flash-
back, in accordance with the following:

{Ly*Approved automatic firechecks shall be installed up-
stream as close as practicable to the burner inlets follow-
ing the firecheck manufacturers’ instructions.

(2) Aseparate manually operated gas valve shall be provided at
each aulomatic firecheck for shutling off the flow of gas—air
mixture through the firecheck alter a flashback has oc-
curred. The valve shall be located upstream as close as prac-
tical to the inlet of the automatic lirecheck. Caution: these
valves shall not be reopened after a flashback has occurred
until the firecheck has cooled sufficiently to prevent reigni-
tion of the flammable mixture and has been reset properly.

(3) Asafety blowout or backfiring preventer shall be provided in
the mixture line near the ocutlet of cach gas-mixing machine
where the size of the piping is larger than 2% in. NP§, or
equivalent, to protect the mixing equipment in the event of
an explosion passing through an automatic firecheck. The
manufacturers’ instructions shall be followed when install-
ing these devices, particularly after a disc has burst. The dis-
charge from the safety hlowout or backfire preventer shall
be located or shielded so that particles from the ruptured
disc cannot be directed toward personnel. Wherever there
are interconnecied installations of gas-mixing machines
with safety bowouls or backfire preventers, provision shall
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be made to keep the mixture from other machines from
reaching any ruptured disc opening. Check valves shall not
be used for this purpose.

(4} Largecapacity premix systems provided with explosion
heads {rupmre disc) to relieve excessive pressure in pipe-
lines shall be located at and vented to a safe outdoor loca-
tion. Provisions shall be provided for automatically shutting
off the supply of the gas—air mixture in the event o[ rupture.

7.13 Flectrical Bonding and Grounding.

7.13.1 Each aboveground portion ol a gas piping systein that
is likely to become energized shall be eleclrically conlinuous
and bonded to an eflective ground-fault current path. Gas pip-
ing shall be considered to be bonded when it is connected to
appliances that are connected 1o the appliance grounding
conductor of the circuil supplying that appliance.

7.13.2 Gas piping shall not be used as a grounding conductor
or electrode,

7.14 Electrical Circuits. Electrical circnits shall not ndilize gas
piping or components as coenducters.

Exception:  Low-voltage (30 V or less) control circuits, ignition cir
cuits, and electronic flame detection device circuits shall be permitted to
make use of piping or components as a part of an electric civcuit,

7.15 Electrical Connections.

7.15.1 All electrical connections between wiring and electri-
cally operated control devices in a piping system shall conform
to the requirements of NFPA 70, National Electrical Code. (See
Section 7.13.)

7.15.2 Any essential safety control depending on electric cur-
rent as the operating medium shall be of a type that will shut
off ([ail safe) the flow of gas in the event of current failure.

Chapter 8 Inspection, Testing, and Purging

8.1 Pressure Testing and Inspection.
B.1.1* General.

8.1.1.1 Prior to acceptance and initial operation, all piping
inslallatiens shall be inspected and pressure tested to deter-
mine that the materials, design, fabrication, and installation
practices comply with the requiremensts of this code.

8.1.1.2 Inspection shall consist of visual examination, during
or afler manufacture, fabrication, assembly, or pressure tests
as apprapriate, Supplementary types of nondestructive inspec-
tion lechniques, such as magnetic-particle, radiographic, and
ultrasonic, shall not be required unless specifically listed
herein or in the engineering design.

8.1.1.3 Where repairs or additions are made following the
pressure test, the affected piping shall be tested, Minor repairs
and additions are not rerquired to be pressure tested, provided
that the work is inspected and connections are tested with a
noncorrosive leak-detecting fluid or other leak-detecting
methods approved by the authority having jurisdiction.

8.1.1.4 Where new branches are installed w new appli-
ance(s}, only the newly installed branch (es) shall be required
to be pressure tested. Connections between the new piping
and the existing piping shall be tested with a noncorrosive
lezk-detecting fluid or approved leak-detecting methods.
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8.1.1.5 A piping system shall be tested as a complete unit orin
sections. Under no circumstances shall a valve in a line be used
as a bulkhead between gas in one section of the piping system
and test medium in an adjacent section, unless two valves are
installed in series with 4 valved “telltale™ located between these
valves. A valve shall not be subjecied to the test pressure unless
it can be determined that the valve, including the valve closing
mechanism, is designed to sately withstand the pressure,

8.1.1.6 Regularor and valve assemblies fabricated indepen-
dently of the piping system in which they are to be installed
shall be permitted to be tested with inert gas or air at the time
of fabrication.

8.1.2 Test Medium. The t¢st medium shall be air, nitrogen,
carbon dioxide, or an inert gas.
OXYGEN SHALL NEVER BE USED.

8.1.3 Test Preparation.

8.1.8.1 Pipe jeints, including welds, shall be left exposed for
examination during the tesc.

Exception: Covered or concealed pipe end joints that have been previ-
ously tested in accordance with this code.

8.1.3.2 lixpansion joints shall be provided with temporary re-
swaints, if required, tor the addidonal thrust ioad under rest.

8.1.3.3 Appliances and equipment that are not to be in-
cluded in the test shall be either disconnected from the piping
or isolated by blanks, blind flanges, or caps. Flanged joints at
which blinds are inserted to blank oft other equipment during
the test shall not be required to be tested.

8.1.3.4 Where the piping syslem is connected to appliances
or equipment designed for operating pressures of less than
the test pressure, such appliances or equipment shall be iso-
laled from the piping system by disconnecting them and cap-
ping the outlet(s).

8.1.3.5 Where the piping systern is connecied to appliances
or eguipment designed for operating pressures equal to or
greater than the test pressure, such appliances or equipment
shall be isolated from the piping system by closing the indi-
vidual appliance or equipment shutoff valve(s).

8.1.3.6 All testing of piping systems shall be done with duc re-
gard for the safety of employees and the public during the test.
Bulkhecads, anchorage, and bracing suitably designed to resist
test pressures shall be installed if necessary. Prior 1o 1esting, the
interior of the pipe shall be cleared of all foreign material.

8.1.4 Test Pressure,

8.1.4.1 Test pressure shall be measured with a manometer or
with 2 pressure measuring device designed and calibrated to
read, record, or indicate a pressure loss due to leakage during the
pressure test period. The source of pressure shall be isolated be-
fore the pressure tests are made. Mechanical ganges used to mea-
sure test pressures shall have a range such that the highest end of
the scale is not greater than 5 times the 1est pressure,

8.1.4.2 The test pressure 1o be used shall be no Jess than
1% times ihe proposed maximum working pressure, but not
less than 3 psi (20 kPa}, irrespective of design pressure. Where
the test pressure exceeds 125 psi (862 kPa), the test pressure
shall not exceed a value that produces a hoop stress in the
piping greater than 50 percent of the specified minimum vield
strength of the pipe.

8.1.4.3%* Test duration shall be not less than % hour for each
500 fi® (14 m*) of pipe volume or fraction thereof. When test-
ing a systern having a volume less than 10 fi® (0.28 m®) or a
systern in a single-family dwelling, the test duration shall be a
minimum of 10 minutes. The duration of the test shall not be
required to exceed 24 hours.

8.1.5 Detection of Leaks and Defects.

8.1.5.1 The piping system shall withstand the test pressure
specified without showing any evidence of leakage or other de-
fects. Any reduction of test pressures as indicated by pressure
gauges shall be deemed to indicate the presence of a leak uniess
such reduction can he readily attributed to some other cause.

B.1.5.2 The leakage shall be located by means of an approved
gas detector, 4 noncorrosive leak detection fluid, or other ap-
proved leak dciection methods. Matches, candles, open
flames, or other methods that provide a source of ignition
shall nat be used.

8.1.5.3 Where leakage or other defects are located, the af-
fected portion of the piping system shall be repaired or re-
placed and retested. (Ses §.1.1.3.)

8.2 Piping System, Appliance, and Equipment Leakage Check.

B.2.1 Test Gases. Leak checks using fuel gas shall be permit-
ted in piping systems that have been pressure tested in accor-
dance with Section 8.1.

8.2.2 Before Turning Gas On. Before gas is introduced into a
system of new gas piping, the entire system shall be inspected
to determine that there are no open fittings or ends and that
all valves at unused outlets are closed and plugged or capped.

8.2.3* Leak Check. Immediately after the gas is turned on into a
new system or into a system that has been initially restored after
an interruption of service, the piping system shall be checked for
leakage. Where leakage is indicated, the gas supply shall be shut
off until the necessary repairs have been made.

8.2.4 Placing Appliances and Equipment in Operation. Appli-
ances and equipment shail not be placed in operation until
afier the piping system has been tested in accordance with
8.2.3 and purged in accordance with 8.3.2,

8.3* Purging.

8.3.1 Removal from Service. When gas piping is to be opened
for an addition, a modification, or service, the section to be
worked on shall be turned off from the gas supply at the near-
est convenient point and the line pressure vented w the out-
doors or to ventilated areas of sufficient size o prevent accu-
mulation of flammable mixwres. The remaining gas in this

section of pipe shall be displaced with an inert gas as required
by Tahle §.3.1.

8.3.2 Placing in Operation. When piping full of air is placed
in operatdon, the air in the piping shall be displaced with fuel
gas, except where such piping is required by Table 8.3.2 10 be
purged with an inert gas prior to introduction of fuel gas, The
air can be safely displaced with fuel gas, provided that a mod-
erately rapid and continuous flow of fuel gas is introduced at
one end of the line and air is vented out at the other end. The
tuel gas flow shall be continued without interruption until the
vented gas is free of air. The point of discharge shall not be left
unattended during purging. Afier purging, the vent shall then
be closed. Where required by Table 8.3.2, the air in the piping
shall first be displaced with an inert gas, and the inert gas shall
then be displaced with fuel gas.
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Table 8.3.1 Length of Piping Requiring
Purging with Inert Gas for Servicing or
Meodification

Nominal Length of Piping
Pipe Size Requiring Purging

(in.) {fo)
24 > 50
3 > 30
4 > 15
6 > 10

8 or larger Any length

For SI units, 1 [t =0.305 m.

Table 8.3.2 Length of Piping Requiring
Purging with Inert Gas Before Being Placed in
Operation

Nominal Length of Piping
Pipe Size Requiring Purging
(in.) (£
3 > 30
4 >15
6 > 10
8 or larger Any length

For 81 units, 1 ft = 0.306 m.

8.3.3 Discharge of Purged Gases. The open end of piping
systems being purged shall not discharge into confined spaces
or areas where there are sources of ignition unless precautions
are taken to perform this operation in a safe manner by venti-
lation of the space, control of purging rate, and elimination of
all hazardous conditions.

8.3.4 Placing Appliances and Equipment in Operation. After
the piping system has been placed in operation, all appliances
and equipment shall be purged and then placed in opcration,
a5 Necessary.

Chapter 9 Appliance, Equipment, and
Accessory Installation

9.1 General.

9.1.1* Appliances, Equipment, and Accessories to Be Approved.
Appliances, equipment, and accessories shall be approved.

9.1.1.1 Approved shall mean “acceptable to the authority
having jurisdiction.”

9.1.1.2 Listed appliances, equipment, and accessories shall
be installed in accordance with Chapter 8 and the manufactur-
er’s installation instructions,

9.1.1.3 Acceptance of unlisted appliances, equipment, and ac-
cessorics shall be on the basis of a sound engineering evaluation.

9.1.1.4 The unlisted appliance, equipment, or accessory shall
be safe and suitable for the proposed service and shall be rec-
ommended for the service by the manufacturer.
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9.1.2 Added or Gonverted Appliances. When additional or re-
placement appliances or equipment is instalied or an appli-
ance is converted to gas from another fuel, the location in
which the appliances or equipment is to be operated shall be
checked to verify the following:

(1) Air for combustion and ventilation is provided where re-
quired, in accordance with the provisions of Section 4.3.
Where existing facilities are not adequate, they shall be
upgraded to meet Section 9.3 specifications.

{2) The installation components and appliances meet the clear
ances to combustible material provisions of 9.2.2. It shalt be
determined that the installation and operaton of the addi-
tional or replacement appliances do not render the remain-
ing appliances unsafe for continued operation.

(3) The venting systemn is consiructed and sized in accor-
dance with the provisions of Chapter 12. Where the exist-
ing venting system is not adequaile, itshall be upgraded to
comply with Chapter 12,

9.1.3 Type of Gas(es). It shull be determined whether the ap-
pliance has been designed for use with the gas to which it will
be connected. No attempt shall be made 10 convert the appli-
ance from the gas specified on the rating plate for use with a
different gas without consulting the installation instruction,
the serving gas supplier, or the appliance manufacturer for
complete instructions.

9.1.4 Safety Shutoff Devices for Unlisted LP-Appliances
Used Indoors. Unlisted appliances for use with undiluted lig-
vefied petroleum gases and installed indoors, except attended
laboratory equipment, shall be equipped with safety shutoff
devices of the complete shutoff type.

9.1.5 Use of Air or Oxygen Under Pressure. Where air or oxy-
gen under pressure is used in connection with the gas supply,
effective means such as a back-pressure regulator and relief
valve shall be provided to prevent air or oxygen from passing
back into the gas piping, Where oxygen is used, installation
shall be in accordance with NFPA 31, Standard for the Design and
Installation of Oxygen—Fuel Gas Systems for Welding, Cutting, and
Allied Processes.

9.1.6* Protection of Appliances from Fumes or Gases Other
Than Products of Comhbustion.

9.1.6.1 Whcrce corrosive or flammable process fumes or gases
are present, means for their safe disposal shall be provided.
Such fumes or gascs include carbon monoxide, hydrogen sul-
fide, ammonia, chlerine, and halogenated hydrocarbons.

9.1.6.2 Non-direct-vent type appliances insialled in beauty
shops, barber shops, or other [acilities where chemicals that
generate corrosive or flammable products such as acrosol
sprays are routinely used shall be located in a mechanical
room scparate or partitioned off from other arcas with provi-
sions for combustion and dilution air from outdoors. Direct
vent appliances shall be in secordance with Lhe appliance
manufacturer’s installaticn instructions.

9.1.7 Process Air. In addition 1o air needed tor combustion in
commercial or industrial processes, process air shall be provided
as required for cooling of appliances, equipment, or matetial; for
controlling dew point, heating, drying, oxidation, dilution, safety
exhaust, odor control, air for compressors; and for comfort and
proper working cenditons for personnel.
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9.1.8 Building Structural Members.

9.1.8.1 Structural members of a building shall not pass
through appliances having an operating temperature in ex-
cess of 500°F (260°C).

2.1.8.2 Suuctural members passing through appliances having
an operating temperature of 500°F (260°C) or less shall be of
noncombustible material. Building columns, girders, beams, or
trusses shall not be installed within appliances, unless insulation
and ventlation are provided to avoid all deterioration in strength
and linear expansion of the building structure in either a vertical
or a horizontal direction.

9.1.8.3 Appliances and equipment shall be furnished either
with lead distributing bases or with a sufficient number of sup-
ports to prevent damage to either the building structure or
appliance and equipment.

9.1.8.4 At the locations selected for installation of appliances
and equipment, the dynamic and static load-carrying capaci-
ties of the building structure shall be checked to determine
whether they are adequate to carry the additional loads. The
appliances and equipment shall be supported and shall be
connected to the piping so as not lo exert undue stress on the
connections,

9.1.9 Flammable Vapors. Appliances shall not be installed in
areas where the open use, handling, or dispensing of flam-
mable liquids occurs, unless the design, operation, or installa-
tion reduces the potential of ignition of the flammable vapors.
Appliances installed in compliance with 9.1.10 through 9.1.12
shall be considered 1o comply with the intent of this provision.

9.1.10 Instatlation in Residential Garages.

$.1.10.1 Appliances in residential garages and in adjacent
spaces that open (o the garage and are not part of the living
space of a dwelling unit shall be installed so that all burners
and burner ignition devices arc located not less than 18 in,
(460 mm) above the floor unless listed as flammable vapor
ignition resistant,

9.1.10.2 Such appliances shall be localed or protected so they
are not subject 10 physical darnage by a moving vehicle.

9.1.10.3 Where appliances are installed in a separate, en-
closed space having access only from outside of the garage,
such appliances shall be permitted to be installed at floor
level, providing the required combustion air is taken from the
exterior of the garage.

9.1.11 Installation in Commercial Garages.

9.1.11.1 Parking Structures. Appliances installed in enclosed,
basement, and underground parking structures shall be installed
in accordance with NFPA 88A, Standard for Parking Structures.

9.1.11.2 Repair Garages. Appliances installed in repair ga-
rages shall be installed in a detached building or room, sepa-
rated from repair areas by walls or partitions, floors, or floor
ceiling assemblies that are constructed so as to prohibit the
transmission ol vapors and having a [ire resistance rating of
not less than 1 hour, and thai have no openings in the wall
separating the repair area within 8 ft (2.4 m) of the floor. Wall
penetrations shall be firestopped. Air for combusiion pur-
poses shall be obtained from the outdoors. The heating room
shall not be used for the siorage of combustible materials.

Exeeption No. 1: Ouerhead heaiers where installed not less than 8 ft
(2.4 m) aboue the floor shall be permitied.

Exception No. 2: Heating appliances for vehicle repair areas where
there is no dispensing ar transferring of Class I or Class I flammable
or combustible liquids or Hiquefied petrolenm gas shall be installed in
accordance with NFPA 30A, Code for Motor Fuel Dispensing Facilities
and Repair Garages.

9.1,12 Installation in Aircraft Hangars. Heaters in aircraft
hangars shall be installed in accordance with NFPA 409, Siarn-
dard on Aircraft Hangars.

9.1.13 Appliance Physical Protection. Where it is necessary to
locate appliances close to a passageway traveled by vehicles or
machinery, guardrails or bumper plates shall be installed to
protect the equipment from damage.

9.1.14 Venting of Flue Gases. Appliances shall be vented in
accordance with the provisions of Chapter 12,

9.1.15 Extra Device or Attachment. No device or attachment
shall be installed on any appliance that ceuld in any way im-
pair the combustion of gas.

9.1.16 Adequate Capacity of Piping. When additional appli-
ances are being connected to a gas piping systern, the existing
piping shall be checked to determine whether it has adequate
capacity. (See Section 5.4.) Where inadequate, the existing sys-
tem shalt be enlarged as necessary, or separate gas piping of
adequate capacity shall be run from the point of delivery to
the appliance.

9.1.17 Avoiding Strain on Gas Piping. Appliances shall be so
supported and so connected to the piping as not to exert un-
due strain on the connections,

9.1.18 Gas Appliance Pressure Regulators. Where the gas sup-
ply pressure is higher than that at which the appliance is de-
signed to operate or varies beyond the design pressure limits
of the appliance, a gas appliance pressure regulator shall be
installed.

9.1.19 Venting of Gas Appliance Pressure Regulators. Venting
of gas appliance pressure regulators shall comply with the fol-
lowing requirements;

(1) Appliance pressure regulators requiring access to the atmo-
sphere for successful operation shalt be equipped with vent
piping leading ouldoors or, il the regulator vent is an inte-
gral part of the appliance, inlo the combustion chamber ad-
Jjacent to a continuous pilol, unless constructed or equipped
with a vent-limiting means to limit the escape of gas from the
vent opening in the event of diaphragm failure.

{2) Vent-limiting means shall be employed on listed appli-
ance pressure regulators only.

{3) In Lhe case of vents leading outdooss, means shall be em-
ployed to prevent water from entering this piping and also to
prevent blockage of vents by insects and foreign matter.

{4) Under no circumstances shall a regulator be vented to the
appliance flue or exhaust system.

{5) In the case of vents entering the combustion chamber,
the vent shall be lncated so the escaping gas will be readily
ignited by the pilot and the heat liberated thereby will not
adversely affect the normal operation of the safety shutoff
system. The terminus of the vent shall be securely held in
a fixed position relative to the pilot. For manufactured
gas, the need for a flame arresier in the vent piping shail
be determined.

(6) Avent lineis) from an appliance pressure regulator and a
bleed line(s} from a diaphragm-type valve shall not be con-
nected (o a common manifold terminating in a combustion
chamber. Vent lines shall not terminate in positive-pressure-
type combustion chambers.
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9.1.20 Bleed Lines for Diaphragm-Type Valves. Bleed lines
shall comply with the following requirements:

(1) Diaphragm-type valves shall be equipped to convey bleed
gas to the outdoors or into the combustion chamber adja-
cent to a contnuous pilot.

(2) In the case of bleed lines leading outdoors, means shall be
employed 1o prevent water from entering this piping and
also to prevent blockage of venis by insects and foreign
matter,

(3) Bleed lines shall not terminate in the appliance tlue or
exhaust systern.

{4) In the case of bleed lines eniering the combustion cham-
ber, the bleed iine shall be located so the bleed gas will be
readily ignited by the pilet and the heat liberated thereby
will not adversely affect the normal operation of the safety
shutoff system. The terminus of the bleed line shall be
securely held in a fixed position relative to the pilot. For
manufacturcd gas, the need for a flame arrester in the
bleed line piping shall be determined,

(5) A bleed line(s) [rom a diaphragm-type valve and a vent
line(s) from an appliance pressure regulator shall not be
comnected to a common manifold terminating in a combus-
ton chamber. Bleed lines shall not terminate in positive-
pressure-type combustion chambers,

9.1.21 Combination of Appliances and Equipment. Any com-
bination of apphliances, equipment, attachments, or devices
used together in anvy manner shall comply with the standards
that apply to the individual appliance and equipment.

9.1.22 Installation Instructions. The installing agency shall
conform to the appliance and equipment manufacturers’ rec-
ommendations in completing an installation. The installing
agency shall leave the manufacturers’ installation, operating,
and mainitenance instructions in a location on the premises
where they will be readily available for reference and guidance
of the authority having jurisdiction, service personnel, and the
OWIICT OT OPErator.

9.1.23 Protection of Outdoor Appliances. Appliances not
listed for outdoor installation but installed cutdoors shall be
provided with protection to the degree that the environment
requires. Appliances listed for outdeor installation shall be
permitted to be installed without protection in accordance
with the manufacturer’s installation instructions. {See 8.2.1.)

9.2 Accessibility and Clearance.

9.2.1 Accessibility for Service. All appliances shall be located
with respect to building construction and other equipment so
as to permit access to the appliance. Sufficient clearance shall
be maintained to permil cleaning of heating surfaces; the re-
placement of filters, blowers, moters, burners, controls, and
vent connections; the lubrication of moving parts where nec-
essary; the adjustment and cleaning of burners and pilots; and
the proper funciioning of explosion vents, if provided. For
attic installation, the passageway and servicing area adjacent to
the appliance shall be floored.

9.2.2 Clearance to Combustible Materials. Appliances and
their vent connectors shall be installed with clearances
from combustible material so their operation will not create
a hazard to persons or property. Minimum clearances be-
tween combustible walls and the back and sides of various
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conventional types of appliances and their vent connectors
are specified in Chaplers 10 and 12, (Reference can also be
made to NFPA 211, Standard for Chimneys, Fireplaces, Venis, and
Selid Fuel-Burning Appliances.)

9.2.3 Installation on Carpeting. Appliances shall not be ip-
stalled on carpeting, unless the appliances are listed for such
installation.

9.3* Air for Combustion and Ventilation.

9.3.1 General.

9.3.1.1 Air for combustion, ventilation, and dilution of flue
gases for appliances installed in buildings shall be obtained by
application of one of the methods covered in 9.3.2 through
9.3.6. Where the requirements of 9.3.2 are net met, outdoor
air shall be introduced in accordance with methods covered in
9.3.3 through 9.3.6.

Exception No. 1: This provision shall not apply lo direct vent
appliances. .

Exception No. 2: Type 1 clothes dryers that are provided with makeup
air in accordance with 10.4.3.

9.3.1.2 Appliances of other than natural draft design and
other than Category I vented appliances shall be provided
with combuston, vennlation, and diludon air in accordance
with the appliance manufacturer’s instructions.

9.3.1.3 Appliances shall be located so as not to interferc with
proper circulation of combustion, ventifation, and dilution air.

9.3.1.4 Wherc used, a draft hood or a barometric drafl regu-
lator shall be installed in the same room or enclosure as the
appliance served so as to prevent any difference in pressure
between the hood or regulator and the combustion air supply.

9.3.1.5 Makeup air requirements for the operation of ex-
haust fans, kitcchen ventlation systems, clothes dryers, and
fireplaces shall be considered in determining the adequacy of
a space to provide combustion air requirements.

9.3.2 Indoor Combustion Air. The required volume of indoor
air shall be determined in accordance with the method in
9.5.2.1 or 9.3.2.2 except that where the air infiltration rate is
kinown to be less than 0.40 ACH, the method in 9.3.2.2 shall be
used. The total required volume shall be the sum of the re-
quired volume calculated for all appliances located within the
space. Rooms communicating directly with the space in which
the appliances are installed through openings not furnished
with doors, and through cambustien air openings sized and
located in accordance with 9.3.2.3, are considered a part of
the required volume.

9.3.2.1* Standard Method. The minimum required volume
shall be 50 fc* per 1000 Bru,/hour (4.8 m®/kW).

9.3.2.2* Known Air Infilration Rate Method. Where the air
infiltration rate of a structurc is known, the minimum re-
quired volume shall be determined as follows:

(1) Forappliances other than fan-assisted, calculate using the
tollowing equation:

21 fi* I
Required Volume,,,, = & sther
ACH | 1000 Btu/hr
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{2) For fan-assisted appliances, calculate using the following
equation:

] I
Required Volume | = Bk Jon
T AcH | 1000 Bu/hre

where:
I = all appliances ather than fan-assisted input in
Btu per hour

Ly, = fan-assisted appliance input in Btu per hour
ACH = air change per hour (percent of volume of space

exchanged per hour, expressed as a decimal)

(3) For purposes of this calculation, an infiltration rate
greater than 0.60 ACH shall not be used in the equa-
tiens in 9.3.2.2(1) and 9.3.2.2(2).

9.3.2.3 Indoor Opening Size and Location. Openings used 1o
connect indoor spaces shall be sized and located in accor
dance wilh the following:

(1)* Combining spaces on the same story. Fach opening shall have a
minimum free area of 1 in.2,/1000 Bru/hr (2200 mm?®/ kW)
of the total input rating of all appliances in the space but not
less than 160 in.” (0.06 m®). One opening shall commence
within 12 in. (300 mm) of the top, and one opening shall
commence within 12 in. (300 mm) ol the bouom, of the
enclosure {see Figure A.9.7.2.3(1)j]. The minimum dimension
ol air openings shall be not less than 3 in. (80 mm),

(2} Combining spuces in different siories, The volumes of spaces
in different stories shall be considered as communicating
spaces where such spaces are connected by onc or more
openings in doors or Aoors having a total minimum free
area of 2 in.*/1000 Btu/hr (4400 mm?/kW) of total inpur
rating of all appliances.

9.3.3 Outdoor Combustion Air. Outdoor combustion air shall
be provided through opening(s) to the outdoors in accor-
dance with the methods in 9.3.3.1 or 9.3.3.2. The minimum
dimension of air openings shall not be less than 3 in. (80 mm).

9.3.3.1 Two Permanent Openings Method. Two permanent
opcnings, onc commencing within 12in. {300 mm) of the top
and one commencing within 12 in. (300 mm) of the bottom,
of the enclosure shall be provided. The openings shall com-
municate dircetly, or by ducts, with the outdoors or spaces that
freely communicate with the cutdoors, as follows:

{1)*Where directy communicating with the ouldoors or
where communicating to the outdoors through vertical
ducts, each opening shall have a2 minimum free area of
1in.2/4000 Bou/hr (550 mm®/kW) of total input rating of
all appliances in the enclosure. {See Figure A.9.3.3. 1 [ a) and
Figure A.9.3.3.1(1)b}.]

(2)*Where communicating with the outdoors through horizon-
tal ducts, each opening shall have a minimum free area of
1in.2/2000 Bew/hr (1100 mm®/kW} of total input rating of
all appliances in the enclosure. {Sez Figure A.9.3.3.1(2).}

9.3.3.2* One Permanent Opening Method, Onc permanent
opening, cominencing within 12 in. (300 mm) of the top of the
enclosure, shall be provided. The appliance shall have clearances
of at lcast 1 in. (26 mm) from the sides and back and 6 in.
{150 mm) from the front of the appliance. The opening shall
directly communicate with the outdoors or shall communicate
through a vertical or horizontal duct to the outdoors or spaces
that freely communicate with the outdoors (see Figure A.9.3.3.2)
and shall have a minimum free area of the following:

{1) 1in.*/3000 Btu/hr {700 mm? per kW) of the total input
rating of all appliances located in the enclosure, and

{2) Not less than the surn of the areas of all vent connectors in
the space

9.3.4 Combination Indoor and QOutdoor Combustion Air. The
use of a combination of indeoor and culdoor combustion air
shall be in accordance with (1) through (3) (sez exemple caleu-
lation in Annex ff

(1) Indoor Openings. Where used, openings connecting the in-
terior spaces shall comply with 9.3.2.3.

(2} Outdoor Opening(s) Location. Outdoor opening(s) shall be
located in accordance with 9.3.3.

(3} Outdoor Opening(s] Size. The outdoor apening(s) size shall
be calculated in accordance with the following:

{a} The ratio of the interior spaces shall be the available
volume of ail communicating spaces divided by the
required volume.

(b} The outdoor size reduction factor shall be 1 minus
the ratio of interior spaces.

{c) The minimum size of cutdoor opening(s) shall be
the full size of outdoor opening(s) calculated in ac-
cordance with 9.3.3, muidplied by the reduction fac-
tor. The minimurm dimension of air openings shalil
not be less than 3 in. (80 mm).

9.3.5 Engineered Installations. Engineered combustion airin-
stailations shall provide an adequate supply of combustion,
venlilation, and dikution air and shall be approved by the au-
thority having jurisdiction.

9.3.6 Mechanical Combustion Air Supply. Where all combus-
tion air is provided by a mechanical air supply system, the com-
bustion air shall be supplied from outdoors at the minimum rate
of 0.35 ft*/min per 1000 Blu/hr {0.034 m”/min per kW) for all
appliances located within the space.

9.3.6.1 Where exhaust fans are installed, addilional air shall
be provided to replace the exhausted air.

9.3.6.2 Each of the appliances served shall be inerlocked 1o the
mechanical air supply system to prevent main burner operation
where the mechanical air supply systemn is not in operation.

9.3.6.3 Where combustion air is provided by the building’s
mechanical ventilation system, the systern shall provide the
specified combustion air rate in addition 1o the required ven-
tilation air.

9.3.7 Louvers, Grilles, and Screens. ) '

9.3.7.1 Louvers and Grilles. The required size of openings for
combustion, ventilaton, and dilution air shall be based on the
net [ree area of each opening. Where the free area through a
design of louver or grille or screen is known, it shall be used in
calculating the size opening required to provide the free area
specified. Where the louver and grille design and free area are
not known, it shall be assumed that wood louvers will have
25 percent free area, and metal louvers and grilles will have
75 percent free arca. Nonmotorized louvers and grilles shall
be fixed in the open posidon.

9.3.7.2 Minimum Screen Mesh Size. Screens shall not be
smaller than V4 in. mesh.

9.3.7.3 Motorized Louvers. Motorized louvers shall be inter-
locked with the appliance so they are proven in the full open
position prior to main burner igniton and during main
burner operation. Means shall be provided to prevent the
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main burner from igniting should the louver fail to open dur-
ing burner startup and to shut down the main burner if the
louvers close during burner operation.

9.3.8 Combustion Air Ducts. Combustion air ducts shall com-
ply with 9.3.8.1 through 9.3.8.8.

9.3.8.1 Ducts shall be consiructed of galvanized steel or a
material having equivalent corrosion resisiance, strength, and
rigidiry.

Exception:  Within dwellings unils, unobstructed stud and joist

spaces shall not be prohibited from conveying combustion aix, provided
that not wmore than one fireblock is vemoved.

9.3.8.2 Ducts shall terminate in an unobstructed space, allow-
ing free movement of combustion air to the appliances.

9.3.8.3 Ducts shall serve a single space.

9.3.8.4 Ducts shall not serve both upper and lower combustion
air openings where both such openings are used. The separation
between ducts serving upper and lower combustion air openings
shall be maintained to the source of combustion air.

9.3.8.5 Ducts shall not be screened where lerminaling in an
attic space,

9.3.8.6 Horizontal upper combustion air ducts shall not
slopc downward toward the source of combustion air.

9.3.8.7 The remaining space surrounding a chimney liner,
gas vent, special gas vent, or plastic piping installed within a
masonrty, metal, or factory built chimney shall not be used 10
supply combustion air,

Exception:  Direct vent appliances designed for installation in a solid
Sfuelburning fireplace where installed in accordance with the manufac-
turer’s installation instructions.

9.3.8.8 Combustion air intake openings located on the exte-
rior of the building shall have the lowest side of the combus-
tion air intake openings located at least 12 in. (8300 mnm) verti-
cally from the adjoining grade level.

9.4 Appliances on Roofs.
9.4.1 General.

9.4.1.1 Appliances on roofs shall be designed or enclosed so
as to withstand climaltic conditions in the area in which they
are installed. Where enclosures are provided, each enclosure
shall permit easy entry and movement, shall be of reasonable
height, and shall have at lcast a 30 in. (760 mm} clearance
bhewmween the entire service access panel(s) of the appliance
and the wall of the enclosure.

9.4.1.2 Roofs on which appliances are to be installed shall be
capable of supporting the additional load or shall be rein-
forced to support the additional load.

9.4.1.3 All access locks, screws, and bolts shall be of corrosion-
resistant material.

9.4.2 Installation of Appliances on Roofs.

9.4.2.1 Appliances shall be installed in accordance with the
manufacturer’s installation instractions.

9.4.2.2 Appliances shall be installed on a well-drained surface
of the roof. At least 6 ft {1.8 m) of clearance shall be available
between any part of the appliance and the edge of a roof or
similar hazard, or rigidly fixed rails, guards, parapets, or cther
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building structures at least 42 in. (1.1 m} in height shall be
provided on the exposed side.

9.4.2.3 All appliances requiring an external source of electri-
cal power for its operation shall be provided with {1) a readily
accessible electrical disconnecting means within sight of the
appliance that will completely deenergize the appliance, and
(2) a 120 V ac grounding-type receptacle outlet on the roof
adjacent to the appliance. The receptacle outlet shall be on
the supply side of the disconnect switch.

9.4.2.4 Where water stands on the roof ar the appliance or in
the passageways to the appliance, or where the roof is of a
design having a water seal, a suitable plaform, walkway, or
hoth shall be provided above the water line. Such platform (s}
or walkway(s) shall be located adjacent te the appliance and
control panels so that the appliance can be safely serviced
where water stands on the roof.

9.4.3 Access to Appliances on Roofs.

9.4.3.1 Appliances located on roofs or other elevated loca-
tions shall be accessible.

9.4.3.2 Buildings of more than 15 ft (4.6 ) in height shall
have an inside means of access to the roof, unless other means
acceptable to the authority having jurisdiction are used.

9.4.3.3 The inside means of access shall be a permanent or
foldaway inside stairway or ladder, terminating in an enclo-
sure, scuttle, or trapdoor. Such scuttles or trapdoors shall be at
least 22 in. x 24 in. (560 mm = 610 num) in size, shall open
casily and salely under all conditions, especially snow, and
shall be constructed so as Lo permit access from the roof side
unless deliberately locked on the inside. Atleast 6 ft (1.8 m) of
clearance shall be available between the access opening and
the edge of the roof or similar hazard, or rigidly fixed rails or
guards a minimum of 42 in. {1.1 m} in height shall be pro-
vided on the exposed side. Where parapets or other building
structures are utilized in lieu of guards ot rails, they shall be a
minimum of 42 in. (1.1 m) in height.

9.4.3.4 Permanent lighting shall be provided at the roof ac-
cess. The swilch for such lighting shall be located inside the
building near the access ineans leading to the roof.

9.4.4 Additional Provisions. (Afso see 9.1,.23, 9.2.1, and 12.4.3.)
9.5 Appliances in Attics.

9.5.1 Attic Access. An attic in which an appliance is installed
shall be accessible through an opening and passageway at least
as large as the largest component of the appliance, and not
less than 22 in. x 3¢ in. {60 mm x 760 mm).

9.5.1.1 Where the height of the passageway is less than 6 ft
{1.8 m), the distance from the passageway access to the appli-
ance shall not exceed 20 [t (6.1 m) measured along the cen-
terline of the passageway.

9.5.1.2 'The passageway shall be uncbstructed and shall have
solid tlooring not less than 24 in. (610 mm) wide from the
entrance opening to the appliance.

9.5.2 Work Platform. A level working platform not less than
30 in. (760 mm) by 30 in. shall be provided in front of the
service side of the appliance.

9.5.3 Lighting and Convenience Outlet. A permanent 120 V
receptacle outlet and a lighting fixture shall be installed near
the appliance. The switch controlling the lighting fixture shall
be located at the entrance 1o the passageway.
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9.6 Appliance and Equipment Connections to Building Piping.

9.6.1 Connecting Appliances and Equipment. Appliances and
equipment shall he cennected w the building piping in com-
pliance with 9.6.4 through 9.6.6 by one of the following:

(1) Rigid mezallic pipe and fittings.

(2) Semirigid mezallic ubing and metallic fittings. Aluminum
alloy tubing shall not be used in exserior locations.

(3) Alisted connector in compliance with ANSI 221.24, Standard
Jfor Connertors for Gas Appliances. 'The connector shall be used
in accordance with the manufacurer’s instaltation instruc-
tions and shall be in the same room as the appliance. Only
one connector shall be used per appliance.

(4) Alisted connector in compliance with ANSI Z221.75, Con-
nectors for Outdoor Gas Applinnces and Manufactured Homes.
Only one connector shall be used per appliance.

{b) CSST where installed in accordance with the manufactur-
er’s inslallation insiructions,

(6) Listed nonmetallic gas hose connectors in accordance with
9,6.2.

(7) In 9.6.1(2), 9.6.1(3}, 9.6.1(4), 9.6.1(3}, and 9.6,1(6), the
connector or tubing shall be installed so as 10 be pro-
tected against physical and thermal damage. Aluminum
alloy tubing and connectors shall be coated to protect
against external corrosion where they are in contact with
masonry, plaster, or insulation or are subject to repeated
wertings by such liquids as water {except rain water), de-
tergents, or sewage.

(8) Materials addressed in 9.6.1(2}, 9.6.1(8), 9.6.1(4}, 9.6.1(5),
and 9.6.1(6) shall not be installed through an opening in an
appliance housing, cabinet, or casing, unless the tubing or
connector is protected against damage,

9.6.1.1 Commercial Cooking Appliances. Commercial cook-
ing appliances that are moved for clcaning and sanitation pur-
poscs shall be connected in accordance with the connector
manufacturer’s installation instructions using a listed appli-
ance connector complying with ANSI Z21.69, Connectors for
Movable Gas Appliances.

9.6.2 Use of Nonmetallic Gas Hose Connectors. Listed gas
hose connectors shall be vsed in accordance with the manu-
facturer’s installation instructions and as follows:

(1) fndoor. Indoor gas hose connectors shall be used only to
connect laboratory, shop, and ironing appliances requir-
ing mobility during operation,

{a} An appliance shutoff valve shall be installed where
the connector is attached to the building piping.

{b} The connector shall be of minimum length and shall
not exceed 6 f1 (1.8 m).

{¢) The connector shall not be concealed and shall not
extend from one room to another or pass through
wall partitions, ceilings, or floors.

(2) Outdoor. Outdoor gas hose connectors are permitted to
connect portable outdoor appliances.

(1} An appliance shutoff valve, a listed quick-disconnect
device, or a listed gas convenicnce outlet shall be in-
stalled where the connector is attached to the supply
piping and in such a manner so as to prevent the
accumulaticn of water or foreign matter.

(b} This connection shall be made only in the outdoor
area where the appliance is to be used.

9.6.3 Connection of Portable and Mobile Industrial Appliances.

9.6.3.1 Where pertable industrial appliances or appliances
requiring mobility or subject to vibration are connected to the

building gas piping system by the use of a flexible hose, the
hose shall be suitable and safe for the conditions under which
it can be used.

9.6.3.2 Where industrial appliances requiring mobility are
connected to the rigid piping by the use of swivel joints or
couplings, the swivel joints or couplings shall be suitable for
the service required and only the minimum number required
shall be installed.

9.6.3.3 Where industrial appliances suhject to vibration are
connecied to the building piping system by the use of all mecal
flexible connectors, the connectors shall be suitable for the
service required.

9.6.3.4 Where flexible connections are used, they shall be of
the minimum practical length and shall not extend from one
room to another or pass through any walls, partitions, ceilings,
or floars. Flexible connections shall not be used in any con-
cealed location. They shall be protected against physical or
thermal damage and shall be provided with gas shutoff valves
in readily accessible locations in rigid piping upstream from
the flexible connections.

9.6.4 Appliance Shutoff Valves and Connections. Each appli-
ance connected to a piping system shall have an accessible,
approved manual shutoff valve with a nondisplaceable valve
member, or a listed gas convenience outlet. Appliance shutoff
valves and convenience outlets shall serve a single appliance
only and shall be instatled in accordance with 3.6.4.1.

9.6.4.1 The shutoff valve shall be located within 6 ft (1.8 m)
of the appliance it serves except as permitted in 9.6.4.2 or
9.6.4.3.

{1} Where a connector is used, the valve shall be installed
upstream of the connector. A union or flanged connce-
tion shall be provided downstream from the valve o per-
mit remnoval of appliance controls.

{2} Shutoff valves serving decorative appliances shall be per-
mitted te be installed in fireplaces if listed for such use.

9.6.4.2 Shutoff valves serving appliances installed in vented
fireplaces and ventless firebox enclosures shall not be re-
quired to be located within & fi (1.8 m) of the appliance where
such valves are readily accessible and permanently identified,
The piping from the shutoff valve to within 6 ft (1.8 m) of the
appliance shall be designed, sized and installed in accordance
with Chapters 5, 6, and 7.

%.6.4.3 Where installed at a manifold, the appliance shutoff
valve shall be located within 50 ft {15 m) of the appliance
served and shall be readily accessible and permanently identi-
ficd. The piping from the manifold to within 6 £t of the appli-
ance shall be designed, sized and installed in accordance with
Chapters 5, 6, and 7.

9.6.5 Qnuick-Discennect Devices.

9.6.5.1 Quick-disconnect devices used to connect appliances
to the building piping shall be listed to ANSI Z21.41/CSA 6.9,
Quick-Disconnect Devices jor Use with Gas Fuel Appliances.

9.6.5.2 Where installed indoors, an approved manual shutoff
valve with a nondisplaceable valve member shall be installed
upstream of the quick-disconnect device.
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9.6.6* Gas Convenience Outlets. Appliances shall be permis-
led o be connecled Lo the building piping by means of a listed
gas convenience outlel, in conjunction with a listed appliance
connector, used in accordance with the manufacturer’s instal-
lalion instruclions.

9.6.7 Sediment Trap. Where a sediment trap is not incorpo-
rated as a part of the appliance, a sediment trap shall be installed
as close 0 the inlet of the appliance as practicable at the time of
appliance installation. The sediment trap shall be either a tee
fitting with a capped nipple in the botlom outlet as Hustrated in
Figure 9.6.7 or other device recognized as an effective sediment
trap. [Nluminating appliances, ranges, clothes dryers, decorative
appliances for instzllation in vented fireplacces, gas fireplaces, and
outdoor grills shall not be required to be so cquipped.

Gas supply inlet

y

To N
equipment — «—Tes fitting
inlet
]
Nipple —= 3 in. {80 mm)
minimum

Cap —» ]

FIGURE 9.6.7 Method of Installing a Tee Fitting Sediment
Trap.

9.6.8 Instailation of Piping. Piping shall be insialied in a man-
ner not to interfere with inspection, maintenance, or servicing
of the appliances.

9.7 Electrical.

9.7.1 Electrical Connections. Electrical connections between
appliances and the building wiring, including the grounding
of the appliances, shall conform 1o NFPA 70, National Flectrical
Cade.

9.7.2 Electrical Ignition and Conwol Devices. Electrical igni-
tion, burner control, and electrical vent damper devices shall
not permit unsafe operation of the appliance in the event of
electrical power interruption or when the power is restored.

9.7.3 Electrical Circuit. The electrical circuit emplayed for
operating the automatic main gas-control valve, antomatic pi-
lot, room temperature thermostat, limit control, or other elec-
trical devices used with the appliances shall be in accordance
with the wiring diagrams certified or approved by the original
appliance manufacturer.

9.7.4 Continnous Power. All appliances using electrical con-
trols shall have the controls connecred into a permanently live
electrical circuit — that is, one that is not controlled by a light
switch. Cenural heating appliances shall be provided with a
separate electrical circuit.

9.8 Room Temperature Thermostats,

9.8.1 Locations. Room lemperature thermostats shall be in-
stalled in accordance with the manufacturer’s instructions,
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9.8.2 Drafis. Any hole in the plaster or panel through which
the wires pass from the thermostat to the appliance being con-
trolled shall be sealed so as o prevent drafis [rom affecting the
thermostat.

Chapter 10 Installation of Specific Appliances

10.1 General.

10.1.1 Application. This chapter is applicable primarily to
nonindustrial-type appliances and installations and, unless
specifically indicated, does not apply to industrial appliances
and installations. Listed appliances shall be installed in accor-
dance with the manufacturer’s installation instructions, or as
elsewhere specified in this chapter as applicable to the appli-
ance. Unlisted appliances shall be installed as specified in this
chapter as applicable 1o the appliances. For additional infor-
mation concerning particular gas appliances and accessories,
including industrial types, reference can be made 10 the stan-
dards listed in Chapier 2 and Annex L.

10.1.2* Installation in a Bedroom or Bathroom. Appliances
shall not be installed so their combustion, ventilation, and di-
lution air are obtained only from a bedroom or bathroom
unless the bedroom or bathroom has the required volume in
accordance with 9.3.2.

10.1.3 Room Size in Comparison Calculation. Where the
ToOm size In comparison with the size of the appliance is w be
calculated, the total valume of the appliance is determined
from exterior dimensions and is to include fan compartments
and burner vestibules, where used. Where the actual ceiling
height ot'a room is greater than 8 ft (2.4 m), the volume of the
room is figured on the basis of a ceiling height of 8 fi (2.4 m}.

10.2 Air-Conditioning Appliances (Gas-Fired Air Conditioners
and Heat Pumps}).

10.2.1 Independent Gas Piping. Gas piping serving heating
appliances shall be permitted to also serve cooling appliances
where heating and cooling appliances cannol be operated si-
multaneously. (See Section 5.4.)

10.2.2 Connection of Gas Engine-Powered Air Conditioners.
To protect against the effects of normal vibration in service, gas
engines shall not be rigidly connected to the gas supply piping.

10.2.3 Clearances for Indoor Installation. The installation of
air-conditioning appliances shall comply with the following
requirements:

(1} Listed airconditioning appliances installed in a room
large in comparison with size of appliance shall be in-
stalled with clearances in accordance with Lthe manulac-
turer’s instructons. [See Table 1(1.2.3{a) and 3.3.88, Room
Large in Comparison with Size of Equipment. ]

(2} Airconditioning appliances installed in rooms that are
NOT large (such as alcoves and closets) in comparison
with the size ol the appliance shall be listed for such instal-
lations and installed in accordance with the manufactur-
er’s instructions. Listed clearances shall not be reduced
by the protection methods described in Table 10.2.3(b),
regardless of whether the enclosure is of combustible or
noncombustible material,
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{3) Unlisted airconditioning appliances shall be installed with
clearances from combustible material of not less than 18 in.
{460 mm) above the appliance and at the sides, front, and
rear and 9 in. (230 mm) from the dratt hood.

(4) Air-conditioning appliances (listed and unlisted) in-
stalled in Tooms that are large in comparison with the size
of the appliance shall be permitted to be installed with
reduced clearances Lo combustible material, provided the
combustible material or appliance is protected as de-
scribed in Table 10.2.3(b} fsee 10.2.3(2)].

{5) Where the furnace plenum is adjacent (o plaster on metal
lath or noncombustible material attached to combustible
material, the clearance shall be measured to the surface
of the plaster or other noncombustible finish where the
clearance specified is 2 in. {50 mm) or less.

(6) Listed air-conditioning appliances shall have the clear-
ance from supply ducts within 3 ft (0.9 m) of the furnace
plenum be not less than that specified from the furnace
plenum, No clearance is necessary beyend this distance.

10.2.4 Assembly and Installation. Air-conditioning appliances
shall be installed in accordance with the manufaciurer’s in-
structons. Unless the appliance is listed for installation on a
combustible surface such as a floor or rool, or unless the sur-
face is protected in an approved manner, it shall be installed
on a surface of noncombustble construction with noncom-
bustible material and surface fimsh and with no combustible
material against the underside thereof.

10.2.5 Furmace Plenums and Air Ducts. A furnace plenum
supplied as a part of the airconditioning appliance shall be
installed in accordance with the manufacturer’s instructions.
Where a furnace plenum is not supplied with the appliance,
any fabrication and inscallation instructions provided by the
manufacturer shall be followed. The method of connecting
supply and return ducts shall facilitate proper circulation of
air. Where the air conditioner is installed within a room not
large in comparison with the size of the appliance, the air
circulated by the appliance shall be handled by ducts that are

sealed to the casing of the appliance and that separate the
circulating air from the combustion and ventilation air.

10.2.6* Refrigeration Coils. (Sec 10.3.7 and 10.3.8.)

10.2.7 Switches in Electrical Supply Line. Means for inter-
rupting the electrical supply to the air-conditioning appliance
and to its associated cooling tower (if supplied and installed in
a location remote [rom the air conditioner) shall be provided
within sight of and not over 50 fi (15 m) from the air condi-
tioner and cooling tower.

10.3 Central Heating Boilers and Furnaces.

10.3.1 Location. Central heating furnace and low-pressure
bailer installations in bedrooms or bathroems shall comply
with one of the following:

(1) Ceniral heating furnaces and low-pressure boilers shall be
installed in a closet located in the bedroom or bathroorm,
the closet shall have a weatherstripped solid door with a
sclf-closing device, and all combustion air shall be ob-
tained from the outdoors,

(2) Central hearing furnaces and low-pressure boilers shall be
of the direct vent Lype.

10.3.2 Clearance.

10.3.2.1 Listed central heating furnaces and low-pressure
boilers installed in a roem large in comparison with the size of
the appliance shall be installed with clearances in accordance
with the manufacturer’s instructions. (See 3.3.88, Room Lurgein
Comparison, with Size of Equipment, )

10.3.2.2 Central heating furnaces and low-pressure boilers in-
stalled in rooms that are NOT large (such as alcoves and closets)
in comparison with the size of the appliance shall be listed for
such installations. Listed clearances shall not be reduced by the
protection methods described in Table 10.2.3(b) and illustrated
in Figure 10.3.2.2(a) through Figure 10.3.2.2(c), regardless of
whether the enclosure is of combustible or noncombustble
material.

Table 10.2.3(a) Clearances to Combustible Material for Unlisted Furnaces,
Boilers, and Air Conditioners Installed in Rooms That Are Large in Comparison

with the Size of Appliances

Minimum Clearance (in.)

Above and Sides Draft Hood
of Furnace Jacket Sides and Barometric Single-Wall
Appliance Plenwm Top of Boiler and Rear Front Drafi Regulator | Vent Connector
I Automatically fired, forced air or 3] 15} 18 6 13
graviry system, equipped with
temperature limit contred that cannot
be set higher than 250°F (121°C)
H Automatically fired heating hoilers — 6 6 6 18 18 18
steam boilers operating at not over
15 psi (103 kPa} and hot water bailers
operating at 250°F (121°C) or less
I Central heating boilers and furnaces, 18 18 18 18 18 18
ather than in T or II
IV Airconditioning appliances 18 18 18 15 18 18

Note: See 10.2.5 tor addinonal requirements for aie-conditioning appliances and 14.8.1 for additional re-

quirements for central heating boilers and furnaces.
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Table 10.2.3(b) Reduction of Clearances with Specified Forms of Protection

or single-wall metal pipe is:

Where the required clearance with no protection from appliance, vent connector,

36 in. 18 in. 12 in.

4 in.

Type of protection applied to

Allowable Clearances with Specified Protection (in.}

and covering all surfaces of
combustible material within the
distance specified as the required

Use Col. 1 for clearances above appliance or horizontal connector. Use Col. 2 for clearances from appliance,
vertical connector, and single-wall metal pipe.

clearance with no protection {See Sides and Sides and Sides and Sides and Sides and
Figure 10.3.2.2(a) through Figure Above Rear Above Rear Abave Rear Above Rear Abave Rear
10.3.2.2(c).] Col. 1 Col. 2 Col. 1 Col. 2 Col. 1 Col. 2 Col. 1 Col. 2 Col. 1 Col. 2
(1) 3% in. thick masonry wall — 24 —_ 12 — 9 — f — 5
without ventilated air space
(2 ¥ in. insulation board over 24 18 12 G 9 6 6 2] 4 3
I in. glass Aber or
mineral wool batts
(33 0.024 in. {(neminal 24 gauge) 18 12 a9 6 B 4 5 5 3 3
sheel metal over | in. glass
fiber or muneral wool batts
reintorced with wire on rear
face with ventilated air space
{4) 3% in. thick masonry wall —_ 12 — 6 — 4 — 6 — 6
with ventilated air space
(3) 0.024 in. {nominal 24 gauge) 18 12 9 6 6 4 5 3 3 2
sheet metal with ventilated air
space
{6) V2 in. thick insulation hoard 18 12 9 6 G 4 5 k] 3 3
with ventilated air space
(7) 6.024 in. {nominal 24 gauge} 18 12 9 6 6 1 5 3 3 3
sheet meal with ventilated air
space over 0.024 in. (nominal
24 gauge) sheet metal with
ventilated air space
(8} 1in. glass fiker or mineral 18 12 9 3] 5 4 3 3 3 3

wool batts sandwiched between
wo sheets 0,024 in. (nominal
24 gauge) sheet metal with
ventilated air space

For STunies, 1in, = 254 mm.

Notes:

{1y Reduction af clearances from combusuble materials shall not interfere wicth combustion air, drafl hood
clearance and relief, and accessibility of servicing.

{2) All clearances shall be measured from the outer surface of the combustible material to the nearcst point on
the swrface of the appliance, disregarding any intervening protection applied 1o the combustible material.

(3) Spacers and ties shall be of noncombustible material. No spacer or tie shall be used direcily nppaosite the
appliance or connector.

{4y Where all clearance reduction systerns use a ventilated air space, adequate provision for air circulation
shall be provided as described. [See Figure 10.3.2.2(b) and Figure 10.3.2.2{c}.|

{5) There shall be at least 1 in. {25 mm) between clearance reduction systems and combustible walls and
ceilings for reduction systems using a ventilated air space.

{6) Where a wall protector is mounted on a single flat wall away from corners, it shall have a minimum 1 in.
{25 mm) air gap. To provide adequate air cirenlation, the bottom and top edges, or only the side and top
edges, or alt edges shall be lett open.

{7y Mineral wool batis (blanket or board) shall have a minimum density of 8 In/f° (128 kg/ms) and a
minimum melting point of 1500°F (816°C).

(8) Insulation material used as part of 4 clearance reduction system shall have a thermal conductivity of 1.0
B in./ft*/hr-"F (0.144 W/m-I) or less.

(9) There shall be at ieast 1 in. (25 mm) between the appliance and the protector. In no case shall the dearance
between the appliance and the combustible surface be reduced below that allowed in Table 10.2.3(b).

(10} All clearances and thicknesses are minimum; larger clearances and thicknesses are accepuable.

(11} Listed single-wall connectors shall be installed in accordance with the manufaciurer’s installation in-
structions.
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Construction using combustible
material, plastered or unplastereg\

TN W W W X
'I Sheet metal or %\ 2 //C}

other protection

Gas equipment
or vent connector

MNotes:

A equals the clearance with no protection specitied in Tables 10.2.3(a}
and 12.5.1 and in the sections applying to various types of equipment.
B equals the reduced clearance permitted in accordance with

Table 10.2.3(b}. The protection applied to the construction using
combustible material shall extend far enough in each direction to
make Cequal to A.

FIGURE 1{.3.2.2{a) Extent of Protection Necessary to Reduce
Clearances from Gas Appliance or Vent Connectors.

10.3.2.3 Unlisted central heating furnaces and low-pressure
boilers installed in rooms that are large in comparisen with
the size of the appliance shail be installed with clearances not
less than those specified in Table 13.2.3(a}.

10.3.2.4 Central heating furnaces and low-pressure builers
(listed and unlisted)} installed in rooms that arc large in com-
parison with the size of the appliance shall be permitted o be
installed with reduced clearances to combustible material pro-
vided the combustible material or appliance is protected as
described in Table 10.2.5(b) (5ee 10.3.2).

10.3.2.5 Front clearance shall be sufficient for servicing the
burner and the furnace or boiler.

10.3.2.6 Where the furnace plenum is adjacent to plaster on
metal lath or noncombustible material attached to combus-
tible materiai, the clearance shall be measured to the surface
of the plaster or other noncembustible finish where the clear-
ance specitied is 2 in. {50 mm) or less.

10.3.2.7 The clearances to these appliances shall not inter-
fere with combustion air, draft hood clearance and relief, and
accessibility for servicing. (See 9.2.1, Section 9.3, and 12.13.7.)

10.3.2.8 Listed central heating furnaces shall have the clear-
ance from supply ducts within 3 ft (.9 m) of the furnace ple-
num be not less than that specified from the furnace plenum.
No clearance is necessary beyond this distance.

10.3.2.9 Unlisted central heating furnaces with temperature
limit controls that cannot be set higher chan 250°F (121°C)
shall have the clearance from supply ducts within 6 ft (1.8 m)
of the furnace plenum be not less than 6 in. (150 mm}. No
clearance is necessary beyond chis distance.

10.3.2.10 Central heating furnaces other than those listed in
10.3.2.8 or 10.3.2 9 shall have clearances from the supply ducts
of not less than 18 in. (460 mm) from the furnace plenum for
the firse 3 ft (0.9 m), then & in. (150 mm) for the next 3 ft
(0.9 m)}, and 1in. (25 mm) beyond 6 ft (1.8 m).

10.3.3 Assembly and Installation. A central heating boiler or
furnace shall be installed in accordance with the manufacrer’s
instructions aned shall be installed on a floor of noncombustible
construction with noncombustible flooring and surface finish

\
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and top edges open
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«— and bottom edges
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and bottom edges open

Wall protector installed in comer
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.~ I =T in. e
//fwa ) {25 mm}
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; i W «—— Naii or screw anchor
U =S
!
) 1' b‘(—- Clearance

i

[ reduction system
/ L g
/ K
/ /\ \ \ 1 in. {25 mm} noncombustible

gpacer such as stacked washers,
small-diameter pipe, tubing, or
electrical conduit.

Masonry walls can be atlached 1o combustible walls using wall ties.
Spacers should not be used directly behind appliance or connector.

FIGURE 10.5.2.2(b) Wall Protector Clearance Reduction
System.

and with no combustible material against the underside thereof,
or on fire-resistive slabs or arches having no combustible marterial
against the underside thereof.

Exception No. 1. Appliances listed for installation on a combustible
SJloor.
Exception No. 2:  Installation on a floor protected in an approved

MANREY.

10.3.4 Temperature- or Pressure-Limiting Devices. Steam and
hot water baoilers, respectively, shall be provided with approved
automatic limiting devices for shutting down the burner(s) to
prevent hoiler steam pressure or boiler water temperature from
exceeding the maximum allowable working pressure or tempera-
ture. Safety limit controls shall not be used as operating controls.

10.3.5 Low Water Cutoff. Hot water boilers installed above the
radiation level and all steam boilers shall be provided with an
automatic means to shut off the fuel supply to the burner(s) if the
boiler water level drops 10 the lowest safe water line.
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1in. {25 mm) /&
minimum air space
between masonry
and combustible wall

. Corrugated
4in. {100 mm} ——»| metal wall
nominal brick wail ties

Bottom and top course " ,\‘-\
of bricks staggered for
ventilation

A strip of heavy-gauge steel
used for added support

Note: Do nat place masonry wall ties directly
behind appliance or connector.

FIGURE 10.3.2.2(c¢) Masonry Clearance Reduction System.

19.3.6* Steam Safety and Pressure Relief Valves. Steam and
hol water boilers shall be equipped, respectively, with listed or
approved steam safety or pressure relief valves of appropriate
discharge capacity and conforming with ASME requirements.
Asbutoff valve shall not be placed between the relief valve and
the boiler or on discharge pipes berween such valves and the
atmosphere.

10.3.6.1 Reliet valves shall be piped to discharge near the
floor.

10.3.6.2 The entire discharged piping shall be at least the
same size as the relief valve discharge piping.

10.5.6.3 Discharge piping shall not contain threaded end
comnnection at its termination point.

10.3.7 Furnace Plenums and Air Ducts,

10.3.7.1 Furnace plenums and air ducts shall be installed in
accordance with NFPA 90A, Standard for the Installation of A
Conditioning and Ventilating Systems, or NFPA 90B, Standard for
the Mnstallation of Warm Asr Heating and AirConditioning Systems.

10.3.7.2 A furnace plenum supplied as a part of a furnace
shall be installed in accordance with the manufacturer’s in-
SITUCHONS.

10.5.7.3* Where a [urnace plenum is not supplied with the
furnace, any fabrication and installation instructions provided
by the manufacturer shall be followed. The method of con-
necting supply and rcturn ducts shall facilitate proper circula-
tion of air.

10.3.7.4 Wherc a furnace is installed so supply ducts carry air
circulated by the furnace to areas outside the space containing
the furnace, the recurn air shall also be handled by a duct(s)
sealed to the furnace casing 2nd erminating outside the space
containing the [urnace,

10.3.8 Refrigeration Coils. The installation of refrigeration
coils shall comply with the [ollowing requirements:
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{1} A refrigeration coil shall nol be installed in conjuncticn
with a forced air furnace where circulation of cooled air is
provided by the furnace blower, unless the blower has suf-
ficient capacity to overcome the external static resistance
imposed by the duct system and cooling ceil and the air
throughput necessary for heating or cooling, whichever is
greater.

{2y Furnaces shall not be located upstream from cooling
units, uniless the cooling unit is designed or equipped so
as not to develop excessive temperature or pressure,

(3) Refrigeration coils shall be installed in parallel with cr on
the downstream side of central furnaces to avoid conden-
sation in the heating element, unless the furnace has
been specifically listed for downstream installation. With a
parallel flow arrangement, the dampers or other means
used to control flow of air shall be sufficiently tight to
prevent any circularion of cooled air through the furnace.

{4} Means shall be provided for disposal of condensate and to
prevent dripping of condensate on the heating element.

10.3.9 Cooling Units Used with Heating Boilers.

10.3.9.1 Boilers, where used in conjunction with refrigera-
tion systems, shall be installed so that the chilled medium is
piped in parallel with the beating boiler with appropriate
valves to prevent the chilled medium from entering the heat-
ing boiler.

10.3.9.2 Where hot water heating hoilers are connected (o
heating coils located in air-handling units where they can be
exposed to refrigerated air circulation, such boiler piping sys-
terns shall be equipped with flow conrtrol valves or other auto-
ratic means to prevent gravity circulation of the bailer water
during the coaling cycle.

10.4 Cilothes Dryers.

10.4.1 Clearance. The installation of clothes drvers shall com-
ply with the following requirements:

(1} Listed Type 1 clothes dryers shall be installed with a mini-
mum clcarance of 6 in. (150 mm) from adjacent combus-
tible material. Clothes dryers listed for installation at re-
duced clearances shall be installed in accordance with the
manufacturer’s installation instructions. Type 1 clothes
dryers installed in closets shall be specifically listed for
such installation.

(2) Listed Type 2 clothes dryers shall be installed with clear-
ances of not less than shown on the marking plate and in
the manufacturer’s instructions. Type 2 clathes dryers de-
signed and marked “For use only in noncombustible loca-
tions” shall not be installed elsewhere.

(3} Unlisted clothes dryers shall be installed with clearances
to combustible material of not less than 18 in. (460 mm),
Combustible floors under unlisted clothes dryers shall he
protected in an approved manner.

10.4.2 Exhausting to the Outdoors. Type | and Type 2 clothes
dryers shall be exhausted to the outdoars.

10.4.3 Provisions for Make-Up Air.

10.4.3.]1 Make-up air shall be provided for Type 1 clothes
dryers in accordance with the manufacturers’ installation in-
structions,

10.4.3.2 Provision for make-up air shall be provided for
Type 2 clothes dryers, with a minimum free area (see 9.3.5) of
1in.2/1000 Bru/hr (2200 mm?/kW) total input rating of the
dryer(s) installed.
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10.4.4 Exhaust Ducts for Type 1 Clothes Dryers.

10.4.4.1 Adothes dryer exhaust duct shall not be connected
into any vent connector, gas vent, chimney, crawl space, allic,
or other similar concealed space.

10.4.4.2 Ducts [or exhausting clothes dryers shali not be as-
sembled with screws or other fastening means that extend into
the duct and that would catch lint and reduce the efliciency of
the cxhaust system,

10.4.4.3 Exhaust ducts shall be constructed of rigid metallic
material. Transition ducts used o connect the dryer to the
exhaust duct shall be listed for that application or installed in
accordance with the clothes dryer manufacturer’s installation
instructons,

10.4.5 Exhaust Ducts for Type 2 Clothes Dryers.

10.4.5.1 Exhaust ducts for Type 2 dothes dryers shall comply
with 10.4.4,

10.4.5.2 FExhaust ducts for Type 2 clothes dryers shall be con-
structed of sheet metal or other noncombustible material.
Such ducts shall be equivalent in strength and corrosion resis-
tance to ducts made of galvanized sheet steel not less than
0.0195 in. (.5 mm) thick.

10.4.5.3 Type 2 clothes dryers shall be equipped or installed
with lint-controlling means.

10.4.5.4 Exhaust ducts for unlisted ‘Iype 2 clothes dryers shall
be installed with a minimum clearance of 6 in. (150 mm) from
adjacent combustible material. Where cxhaust ducts for ‘lype 2
clothes drvers are installed with reduced clearances, the adjacent
combustible material shall be protected in accordance with
Table 10.2.3(b).

10.4.5.,5 Where ducts pass through walls, flcors, or partitions,
the space arcund the duct shall be sealed with noncembus-
tible material.

10.4.5.6 Multiplc installations of Type 2 clothes dryers shall
be made in a manner to prevent adverse operation due to
back pressures that might be created in the exhaust systems.

10.4.6 Multiple-Family or Public Use. All clothes dryers in-
stalled for multiple-family or public use shall be equipped with
approved satety shutolt devices and shall be installed as speci-
fied for a Type 2 clothes dryer under 10.4.5.

10.56 Conversion Burners. lnstallation ol conversion burners
shall conform to ANSI Z21.8, Installation of Dumestic Gas Conver
ston Burners.

10.6 Decorative Appliances for Installation in Vented Fireplaces.

10.6.1* Prohibited Installations, Decorative appliances for in-
stallation in vented fireplaces shall not be installed in bath-
rooms or bedrooms unless the appliance is listed and the hed-
room or bathroom has the required volume in accordance
with 9.3.2,

10.6.2 Installation. A decorative appliance for installation in a
vented fireplace shall be installed only in a vented fireplace
having a working chimney flue and constructed of noncom-
bustible materials. These appliances shall not be thermostati-
cally controlled.

10.6.2.1 A listed decorative appliance for installation in a
vented fireplace shall be installed in accordance with the
manufacturer’s installation instructions.

10.6.2.2 A decarative appliance for installation in a vented
fireplace, where installed in a manufactured home, shall be
listed for installation in manufactured homes.

10.6.2.3 An unlisted decorative appliance for installation in a
vented fireplace shall be installed in a fireplace having a per-
manent free opening, based on appliance input rating and
chimney height equal o or greater than that specified in
Table 10.6.2.3.

10.6.3 Fireplace Screens. A fireplace screen shall be installed
with a decorative appliance tor installation in a vented fireplace,

10.7 Gas Fireplaces, Vented.

10.7.1% Prohibited Installations. Venled gas fireplaces shall
not be installed in bathrooms or bedrooms unless the appli-
ance i listed and the bedroom or bathroom has the required
volume in accordance with 9.3.2.

Exception: Direct-vent gas fireplaces.

10.7.2 Installation. The installation of vented gas fireplaces
shall comply with the following requirements:

(1) Listed vented gas fireplaces shall be installed in accor
dance with the manuflacturer’s instailation instructions
and where installed in or attached 1o combustible mate-
rial shall be specifically listed [or such installation.

{2) Unlisted vented gas fircplaces shall not be installed in or
attached to combustible material and shall also comply
with the following:

{a) They shall have a clearance at the sides and rear of
nol less than 18 in. (460 mm).

(b} Combustible floors under unlisted vented gas fire-
places shall be protecied in an approved manner.

{c) Unlisted appliances of other than the direct vent type
shall be equipped with a dralt hood and shall be
properly vented in accordance with Chapter 12,

(d} Appliances that use metal, asbestos, or ceramic material
to direct radiation to the front of the appliance shall
have a clearance of 36 in. {910 mm) in front and, if
consbructed with a double back of metal or ceramic,
shall be installed with a minimum klearance of 18 in,
{460 mm) al the sides and 12 in. {300 mm) at the rear.

(3) Panels, grilles, and access doors that are required to be
remeved for normal servicing operations shall not be ar
tached 1o the building.

Direct-vent gas fireplaces shall be installed wich the vent-
air intake terminal in the outdoors and in accordance
with the manufacturers” instructions,

(4

10.7.3 Combustion and Circulating Air. Combustion and cir-
culating air shall be provided in accordance with Section 9.3.

10.8 Non-Recirculating Direct Gas-Fired Industrial Air Heaters.

10.8.1 Application. Direct gasfired industrial air heaters of
the non-recirculating type shall be listed in accordance with
ANSI Z83.4/C5A 3.%, Non-Recirculating Direct Gas-Fired Indus-
tried Asr Heaters.

10.8.2 Prohibited Installations.

10.8.2.1 Non-recirculating direct gas-fired industrial air heat-
ers shall not serve any area containing sleeping quarters,
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Table 10.6.2.3 Free Opening Area of Chimney Damper for Venting Flue Gases from Unlisted
Decorative Appliances for Installation in Vented Fireplaces

Minimum Permanent Free Opening (in.”}"
Chimney 8 13 20 29 38 51 64
Height

(ft) Appliance Input Rating (Btu/hr)

6 7,800 14,600 23,200 34,004 46,400 62,400 80,000

8 8,400 15,200 25,200 37,000 9,400 68,000 86,000
10 9,130 16,800 27,600 40,400 55,800 74,400 496,400
15 9,800 18,200 30,200 44,600 62,400 84,000 108,800
20 13,600 20,200 32,600 50,400 68,400 94,000 122,200
30 11,200 21,600 36,600 55,200 76,800 105,800 138,600

For 81 units, 1 f1= 0,305 m; 1 in.2 = 645 rom?, 1000 Ba/hr = 0.203 kW,

* The first six minimum permanent free openings {8 in? w 31 in%) correspond approximately o the
cross-sectional areas of chimneys having dianicters of 3 in. through 8 in., respectively. The 64 in.” opening
correspands to the crosssectional area of standard 8 in. x 8 in. chimney tile.

10.8.2.2 Non-recirculating direct gas-fired industrial aix heat-
ers shall not recirculate room air.

10.8.3 Installation.

10.8.3.1 Non-recirculating direct gas-lired industrial air heat-
ers shall be installed in accordance with the manufacturer’s
instructions.

10.8.3.2 Nen-recirculating direct gas-fired industrial air heaters
shall be installed enly in industrial or commercial occupancics,

10.8.3.3 Non-recirculating direct gas-fired industrial air heat-
ers shall be permitted to provide fresh air ventilation.

10.8.3.4 Non-recirculating direct gas-fired industrial air heaters
shait be provided with access for removal of burners; replace-
ment of motors, controls, filters and other working parts; and for
adjustment and lubrication of parts requiring maintenance.

10.8.4 Clearance f[from Combustible Materials, Non-
recirculaling direct gas-fired industrial air heaters shall be in-
stalled with a clearance [rom combustible materials of not less
than that shown on the rating plate and the manufaciurer’s
instructions.

10.8.5 Air Supply. All air to the non-recirculating direct gas-
fired industrial air heater shall be ducted direcily from out-
doors, Where outdoor air dampers or closing louvers are used,
they shall be verified to be in the apen position prior to main
burner operation.

10.8.6 Atmospheric Vents or Gas Reliefs or Bleeds. Non-
recirculating direct gastired industrial air heaters with valve
train components equipped with atmospheric venis, gas re-
licls, or bleeds shall have their vent lines, gas reliefs, or bleeds
lead to a safe point outdoors. Means shall be employed on
these lines to prevent water from entering and 1o prevent
blockage from insects and foreign matter. An atmospheric
vent line shall not be required to be provided on a valve wrain
component equipped with a listed vent limiter.

10.8.7 Relief Openings. The design of the installation shall
include adequate provisions to permit the non-recirculating
direct gasfired industrial air heater 10 opcrate at its rated air-
flow without overpressurizing the space served by the heater
by taking into account the structure's designed infiltration
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rate, properly designed relief openings, or an interlocked
powered exhaust system, or a combination of these methods.

10.8.7.1 The structure’s designed infiltration rate and the
size of relief npening(s) shall be determined by approved en-
gineering methods.

10.8.7.2 Louver or counterbalanced gravity damper rclief
openings shall be permitted. Where moterized dampers or
closeahle louvers are used, they shall be proved to be in their
open position prior to main burner operarion.

10.8.8 Purging. Inlet ducting, when used, shall be purged
with at least four air changes prior to an ignition attempt,

10.9 Recirculating Direct Gas-Fired Industrial Air Heaters.

10.9.1 Application. Direct gas-fired industrial air heaters of
the recirculating type shall be listed in accordance with ANSI
Z83.18, Recirculating Divect Gas-Fived Mndustriaf Air Heaters,

10.9.2 Prohibited Installations.

10.9.2.1 Recirculating direct gas-fired industrial air heaters
shall not serve any area containing sleeping quarters.

10.9.2.2* Recirculating direct gas-lired industrial air heaters
shall not recirculate room air in buildings that contain flam-
mable solids, liquids, or gases, explosive matenals, or sub-
stances that can become toxic when cxposed to flame or heat.

10.9.3 Installation. Instaltaiion of direct gasfired industrial
air heaters shall comply with the following requirements:

{1} Recirculating direct gas-fired industrial air heaters shall
be installed in accordance with the rmanufacturer’s in-
structions.

{2} Recirculating direct gasfired industrial air heaters shall
be installed only in indusirial or commercial occupancies.

10.9.4 Clearance from Combustible Materials. Recirculating
direct gasfired industrial air heaters shall be installed with a
clearance from combustible marerials of not less than that shown
on the rating plate and the manufacturer’s instructions.

10.9.5 Air Supply. Ventilation air to the recirculating direct
gas-tired industrial air heater shall be ducted directly from
outdoors. Air wo the recirculating direct gas-fired industrial air
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heater in excess of the minimum ventilation air specified on
the heater's rating plate shall be taken from the building,
ducted direcdy from cutdoors, or a combination of hoth.
Where outdoor air dampers or closing louvers are used, they
shall be verified to be in the open position prior to main
burner operation,

10.9.6 Atmospheric Vents, Gas Reliefs, or Bleeds. Recirculat-
ing direct gas-fired indusirial air heaters with valve train com-
ponents equipped with atmospheric vents, gas reliefs, or
bleeds shall have their vent lines, gas reliefs, or bleeds lead toa
sate peint outdoors. Mcans shall be employed on these lines to
prevent water from entering and to prevent blockage from
insects and foreign matter. An atmospheric vent line shall not
be required to be provided on a valve train componcnt
equipped with a listed vent limiter.

10.9.7 Relief Openings. The design of the installation shall
include adeguate provisions to permit the recirculating direct
gasfired industrial air heater to operate at its rated airflow
without overpressurizing the space served by the heater, by
taking into account the structure’s designed infiltration rate,
properly designed reliel openings, an interlocked powered ex-
haust system, or a combination of these methods.

10.9.7.1 The structure’s designed infiltration rate and the
size of relief opening(s) shall be determined by approved en-
gincering methads.

10.9.7.2 Louver or counterbalanced gravity damper relief
openings shall be permitted. Where motorized dampers or
closeable louvers are used, they shall be proved to be in their
open pesition prior to main burner operation.

10.9.8 Purging. Inlet ducting, when used, shall be purged
with at least four air changes prior to an ignition attempt.

10.10 Duct Furnaces.

10.10.1 Clearances. The installation of duct furnaces shall
comply with the following clearance requirements:

{1) Listed duct lurnaces shall be installed with clearances of
al least 6 in. (150 mm) between adjacent walls, ceilings,
and fAoors of combustible material and the furnace draft
hood and shall comply with the following:

{a} Furnaces listed for installation at lesser clearances
shall be installed in accordance with the manufactur-
er's installation instructions,

{b} In no case shall the clearance be such as 1o interfere
with combustion air and accessibility. {See 2.2.1 and
Section 3.3.)

(2} Unlisted duct furnaces shall be installed with clear-
ances 1o combustible material in accerdance with the
clearances specified for unlisted furnaces and boilers
in Table 10.2.3{a}. Combustible floors under unlisted
duct furnaces shall be protected in an approved
manner.

10.10.2 Erection of Appliances. Duct furnaces shall be erected
and firmly supported in accordance with the manufacturers’ in-
structions.

10.10.3 Access Panels. The ducts connected to duct furnaces
shall have removable access panels on hoth the upstream and
downstream sides of the furnace,

10.10.4 Location of Draft Hood and Controls. The controls,
coembustion air inlet, and draft hoods for duct furnaces shall

be located outside the ducts. The draft hood shall be located
in the same enclosure from which combustion air is taken.

10.10.5 Circulating Air. Where a duct furnace is installed so
that supply ducts carry air circulated by the furnace to areas
outside the space containing the furnace, the return air shall
also be handled by a duct(s) sealed to the furnace casing and
terminating outside the space containing the furnace. The
duct furnace shall be installed on the positive-pressure side of
the circolating air blower.

10.10.6 Duct Furnaces Used with Refrigeration Systems.

10.16.6.1 Aduct furnace shall not be installed in conjunction
with a refrigeration coil where circulation of cooled air is pro-
vided by the blower.

Exception: Where the blower has sufficient capacity to overcome the
exigrnal static resistance imposed by the duct system, furnace, and the
cooling coil and the afr throughput necessary for healing or cooling,
whichever is greater.

10.10.6.2 Duct furnaces used in conjunction with cooling ap-
pliances shall be installed in parallet with or on the upstream
side of cooling coils to avoid condensation within heating ele-
ments. With a parallel flow arrangement, the dampers or
other means used to control the flow of air shall be sufficiently
tight to prevent any circulation of cooled air through the unit.

Exception:  Where the duct furnace has been specifically listed for

dowmstream installation.

10.10.6.3 Where duct furnaces are 1o be located upstream from
ccoling units, the cooling unit shall be so designed or equipped
as to not develop excessive temperatures ar pressures.

10.10.6.4 Where a duct furnace is installed downstream of an
evaporative cooler or air washer, the heat exchanger shall be
constructed of carrosion-resistant rmaterials. Stainless steel,
ceramic-coated steel, and an aluminum-coated steel in which
the bond between the stee! and the aluminum is an iron-
aluminum alloy are considered to be corrosion resistant. Air
washers operating with chilled water that deliver air below the
dew point of the ambient air at the duct furnace are consid-
ered as refrigeration systems.

10.10.7 Installation in Commercial Garages and Aircraft Han-
gars. Duct furnaces installed in garages for more than three
moter vehicles or in aircraft hangars shall be of a listed type
and shall be instalied in accordance with 9.1.11 and 9.1.12.

10.11 Floor Fwrnaces.

10.11.1 Installation. The installation of floor furnaces shall
comply with the following requirements:

{1} Listed floor furnaces shall be instatled in accordance with
the manufacturer’s installation instructions.

{(2) Unlisted floor furnaces shall not be installed in combus-
tible floors.

{3) Thermostats controlling floor furnaces shall not be located
in a room or space thal can be separated from the room or
space in which the register of the floor furnace is located.

10.11.2 Temperature Limit Controls.

10.11.2.1 Listed automatically operated floor furnaces shall
be equipped with temperature limit controls.

10.11.2.2 Unlisted automatically operated floor furnaces shall
be equipped with a temperature limit control arranged to shut
off the flow of gas to the bumer in the event the temperature at
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the warm air outlet register exceeds 350°F (177°C) above room
temperature.

10.11.3 Combustion and Circulating Air. Combustion and cir-
culating air shall be provided in accordance with Section 9.3.

10.11.4 Placement. The following provisions apply to fur
naces that serve one story:

(1) HMoars. Floor furnaces shall not be installed in the floor of
any doorway, stairway landing, aisle, or passageway of any
enclosure, public or private, or in an exitway from any
such room or space.

(2) Walls and Corners. The register of a floor [urnace with a
horizontal warm air outlet shall not be placed closer than
6 in. (150 mm) from the nearest wall. A distance of aLleast
18 in. (460 mm} from two adjoining sides of the floor
furnace register to walls shall be provided to eliminate the
necessity of occupants walking over the warm air dis-
charge. The remaining sides shall be a minimum of & in.
{150 mm) from a wall. Wall register models shall not be
placed closer than 6 in. (150 mm) to a corner.

{(3) Draperies. The furnace shall be placed so thal a door, drap-
ery, or similar object cannot be nearer than 12 in.
{800 min) to any portion of the register of the furnace.

10.11.5 Bracing. The space provided for the furnace shall be
framed with doubled joists and with headers not lighter than
the joists.

10.11.6 Support. Means shall be provided to support the fur-
nace when the tleor register is removed.

10.11.7 Clearance. The lowest portion of the floor furnace shall
have atlcasta 6 in. {150 mim} clearance from the gencral ground
level. A reduced clearance to a minimum of 2 in, (50 mm) shall
be permitted, provided the fower 6 in. (150 mm) portion of the
floor furnace is scaled by the manufacturer to prevent entrance
of water. Where these clearances are not present, the ground
below and to the sides shall be excavated to form a “basinike” pit
under the furnace se that the required clearance is provided be-
neath the lowest portion of the furnace. A 12 in. (300 mm) clear-
ance shall be provided on all sides except the control side, which
shall have an 18 in. (460 mm) clearance,

10.11.8 Access. The space in which any {loor [urnace is in-
stalled shall be accessible by an opening in the foundation not
less than 24 in. x 18 in. (610 mm x 460 mm) or by a trapdoor
not less than 24 in. x 24 in. (610 mm x 610 mm) in any cross
section thereof, and a passageway not less than 24 in. x 18 in.
{610 mm x 460 mm) in any cross sccticn thereof.

10.11.9 Seepage Pan. Where the excavation exceeds 12 in.
(300 mm) in depth or water seepage is likely to collect, a water-
tight copper pan, concrete pit, or other suitable material shall he
used, unless adequate drainage is provided or the appliance is
sealed by the manufacturer to meet this condition. A copper pan
shall be made of not less than 16 oz/ft* (4.9 kg/ m°} sheet cop-
per. The pan shall be anchored in place so as to prevent {loating,
and the walls shall extend at least 4 in. (100 mm) zbove the
ground level with at leasta 6 in. (150 mm) clearance on all sides,
except on the control side, which shall have at least an 18 in.
{460 mm) clearance.

10.11.10 Wind Protection. Floor furnaces shall be protected,
where necessary, against severe wind conditions.

10.11.11 Upper Floor Installations. Listed tloor furnaces shall
be permitted to be installed in an upper tloor, provided the fur-
nace assembly projects below into a utility room, closet, garage,
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or similar nonhabitable space. In such installations, the floor fur
nace shall be enclosed completely {entirely separated from the
nonhabilable space) with means for air intake to meet the provi-
sions of Section 9.3, with access for servicing, minimum furnace
clearances of 61in. {150 mm) to all sides and bottom, and with the
enclosure constructed of portland cement plaster or metal lath
or other noncombusiible material.

10.11.12 First Floor Installation. Listed floor furnaces installed
in the first or ground floars of buildings shall not be required to
he enclosed unless the bascmemts of these buiklings have been
converted to apartments or sleeping quarters, in which case Lhe
Noor furnace shall be enclosed as specified for upper foor instal-
lations and shall project into a nonhabitable space.

10.12 Food Service Appliance, Floor-Mounted.

10.12.1 Clearance for Listed Appliances. Listed floor-mounted
foed service appliances, such as ranges for hotels and restau-
rants, deep fat fryers, unit broilers, kettles, steam cookers,
steam generators, and baking and roasting ovens, shall be in-
stalled at least 6 in. (150 mm) from combustible material ex-
cept thatatleasta 2 in. (50 mm} clearance shall be mainlained
between a draft hood and combustible material. Floor-
mounted food service appliances listed for installation at
lesser clearances shall be installed in accordance with the
manufacturer’s installation instructions. Appliances designed
and marked “For use only in noncombustible locations” shall
not be installed elsewhere.

10.12.2 Clearance for Unlisted Appliances. Unlisted floor
mounted food service appliances shall be installed to provide
a clearance to combustible material of not less than 18 in.
{460 mm) from the sides and rear of the appliance and from
the vent connector and not less than 48 in. {1.2 m) above
cooking tops and at the tront of the appliance. Clearances for
unlisted appliances installed in partially enclosed arcas such as
alcoves shall not be reduced. Reduced clearances for unlisted
appliances installed in rcoms that are not partially enclosed
shall be in accordance with Table 10.2.3(b}.

10.12.3 Mounting on Combustible Floor.

10.12.3.1 Listed floormounted food service appliances that
are listed specifically for installation on floors constructed of
combustible material shall be permitted to be mounted on
combustible floors in accordance with the manufacturer’s in-
stallation instructions.

10.12.3.2 Floor-mounted tood service appliances that are not
listed for mounting on a4 combustible floor shall be mounted
in accordance with 13.12.4 ar be mounted in accordance with
one of the following:

(1) Where the appliance is set on legs that provide not less
than 18 in. (460 mm) open space under the hase of the
appliance or where it has no burners and no portion of
any oven or broiler within 18 in. {460 mm) of the {loor, it
shall be permitted 10 be mounted on a combustible floor
without special floor protection, provided there is at least
arne sheel metal baffle between the burner and the floor.

(2} Where the appliance is set on legs that provide not less than
8in. (200 mm} open space under the base of the appliance,
it shall be permitted to be mounted on combustible tloors,
provided the floor under the appliance is protected with not
less than % in. (9.5 mm) insulating millboard covered with
sheet metal not {ess than 0.0195 in. (0.5 mm) thick. The
preceding specified floor protection shall extend not less
than & in. {150 mm) beyond the appliance on all sides.
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(3) Where the appliance is set on legs that provide not less
than 4 in. (100 mm) under the base of the appliance, it
shall be permitted 1o be mounted on cembustible floors,
provided the floor under the appliance is protecied with
hollow masonry not less than 4 in. (100 mm) in thickness
covered with sheet metal not less than 0.0195 in.
(0.5 mm) thick. Such masonry courses shall be Jaid with
ends unsealed and joints matched in such a way as 1o pro-
vide for free circulation of air through the masanry.

(4) Where the appliance does not have legs at least 4 in.
(100 mm) high, it shall be permitted to be mounted on
cambustible floors, provided the floor under the appli-
ance is protected by two courses of 4 in. {100 mm) hollow
clay tile, or equivalent, with courses laid at right angles
and with ends unsealed and joints matched in such a way
as to provide for free circulation of air through such ma-
sonry courses, and covered with steel plate not less than
Mein. {4.8 mum} in thickness.

10.12.4 Installation on Noncombustible Floor.

10.12.4.1 Listed floor-installed food service appliances that
are designed and marked “For use only in noncombustible
locations” shall be installed on floors of noncombustible con-
struction with noncombustible flooring and surface finish and
with no combustible material against the underside thereof,
or on noncombustible slabs or arches having no combustible
material against the underside thereof,

10.12.4.2 Such construction shall in all cases extend net less
than 12 in. (30} mm) beyond the appliance on all sides.

18.12.5 Combustible Material Adjacent to Cooking Top. Any
portion of combustible material adjacent to a cooking top sec-
tion of a food service range, even though listed for close-to-
wall installation, that is not shielded from the wall by a high
shell, warming closel, and so on, shall be protected as speci-
fied in 10.12.2 for a distance of at least 2 fL (0.6 m) above the
surface of the cooking top.

10.12.6 For Use with Casters. Flonr-mounted appliances with
casters shall be listed for such construction and shall be instalied
in accordance with the manutacturer’s installation instructions
tor limiting the movement of the appliance to prevent strain on
the connection.

10.12.7 Level Installation. Floor-mounted food service appli-
ances shall be installed level on a firm foundation.

10.12.8% Ventilation. Mcans shall be provided to properly ven-
tilate the space in which a food service appliance is installed to
permit proper combustion of the gas.

10.13 Food Service Appliances, Counter Appliances.

10.13.1 Vertical Clearance. A vertical distance of not less than
48 in. (1.2 m) shall be provided between the top of all food
service hot plates and griddles and combustible material.

10.13.2 Clearance For Listed Appliances. Listed food service
counter appliances such as hot plates and griddles, food and dish
warmers, and coffee brewens and urns, where installed on com-
bustible surfaces, shall be set on their own bases or legs and shall
be installed with a minimum horizontal clearance of € in.
(150 mm) from combustible material, excepl that at least a 2 in.
(50 mm) clearance shall be maintained between a dralt hood
and combustible material. Food service counter appliances listed
for installation at lesser clearances shall be installed in accor-
dance with the manufacturer’s installation instructions.

10.13.3 Clearance for Unlisted Appliances. Unlisted food ser-
vice hot plates and griddles shall be installed with a horizontal
clearance from combustible material of not less than 18 in,
(160 mm). Unlisted gas food service counter appliances, in-
cluding coffee brewers and urns, waffle bakers, and hot waler
immersion sterilizers, shall be installed with a horizontal clear-
ance from combustible material of not less than 12 in.
{300 mm). Reduced clearances for gas food scrvice counter
appliances shall be in accordance with Table 10.2.3({b). Un-
listed food and dish warmers shall be insialled with a horizon-
1zl clearance from combusiible material of not less than 6 in.
{150 mm).

10.13.4 Mounting of Unlisted Appliances. Unlisted tood ser-
vice counter appliances shall not be set on combustible material
unless they have legs that provide not less than 4 in. (100 mm) of
open space below the burners and the combustible surface is
protected with insulating millboard at least %4 in. (6 mm) thick
covered with sheet metal notless than 0.0122 in. (0.3 mm} thick,
or with equivalent protection.

10.14 Hot Plates and Laundry Stoves.

10.14.1 Listed domestic hot plates and laundry stoves in-
stalled on combustible surfaces shall be set on their own legs
or bases. They shall be installed with minimum horizontal
clearances of 6 in. (150 mm) from combustible material.

19.14.2 Unlisted domestic hot plates and laundry stoves shall
be installed with horizontal clearances to combusiible mate-
rial of not less than 12 in. {300 mm). Combustible surfaces
undcr unlisted domestic hot plates and laundry stoves shall be
protected in an approved manner.

10.14.3 T'he vertical distance between tops of all domestic hot
plates and laundry stoves and combustible material shall be at
least 30 in. {760 mm).

10.15 Household Cooking Appliances.
10.15.1 Floor-Mounted Units.

10.15.1.1 Clearance from Combustible Material. The clear-
ances specified as follows shall not interfere with combustion
ait, accessibility for operation, and servicing:

(1) Listed floor-mounted household cooking appliances,
where installed on combustible floors, shall be set on
their own bases or legs and shall be insalled in accor-
dance with the manufacturer’s installation instructions.

{2} Listed household cocking appliances with listed gas rcom
heater scctions shall be installed so that the warm air dis-
charge side shall have a minimum clearance of 18 in.
(460 mm) from adjacent combustible material. A mini-
mum clearance of 36 in. {910 mm) shall be provided be-
tween the top of the heater section and the bottom of
cabiners.

{3) Listed household cooking appliances that include a solid
or liquid fuel-burning section shazll be spaced from com-
bustible material and otherwise installed in accordance
with the manulacturer’s installadon instructions for the
supplementary fuel section of the appliance.

{4) Unlisted floor-mounted household cooking appliances
shall be installed with at lcast a 6 in. (150 mm) clearance
at the hack and sides to combustible material. Cambus-
tible floors under unlisted appliances shall be protected
in an approved manner.
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10.15.1.2 Vertical Clearance Above Cooking Top. Househeld
cooking appliances shall have a vertical clearance above the
cocking top of not less than 30 in. (760 mm) to combustible
material or metal cabinets. A minimum c¢learance of 24 in.
{610 mm) is permitted when one of the following is instailed:

{1} The underside of the combustible material or metal cabi-
net above the cooking top is protected with not less than
Ya in. (6 mm) insulating millboard covered with sheet
metal not less than 0.0122 in. (0.3 mm) thick.

{2} A meral ventilating hood of sheet metal not less than
0.0122 in. (0.3 mm) thick is installed above the cooking
top with a clearance of not less than Y% in. (6 mm) be-
tween the hood and the underside of the combustible
material or metal cabinet, and the hood is at least as wide
as the appliance and is centered over the appliance.

(3) A listed cooking appliance or microwave oven is installed
over a listed cooking appliance and will conlorm to the
terms ol the upper appliance’s manufacturer’s installation
instruclons.

10.15.1.3 Level Installation. Cooking appliances shall be in-
stalled so that the cooking top or oven racks are level.

13.15.2 Built-In Units.

10.15.2.1 Installation. Listed built-in household cooking ap-
pliances shall be installed in accordance with the manufactur-
er’s installation instructions. The installation shall not inter-
fere with combustion air, accessibility for operation, and
servicing. Unlisted built-in household cooking appliances
shall nol be installed in, or adjacent to, combustible material.

10.15.2.2 Vertical Clearance. Built-in top (or surface) cooking
appliances shall have a veriical clearance above the cooking
top of not less than 30 in. (760 mm) to combustible material
or metal cabinets. A minimum clearance of 24 in. (610 mm)
shall be permitied when oue of the following is installed:

(1} The underside of the combustible material or metal cabi-
net above the cooking top is protected with not less than
V4 in. (6 mm) insulatng millboard covered with sheet
metal not less than 0.0122 in. {0.3 mm) thick,

(2} A metal ventilating hood of sheet metal not less than
0.0122 in. (0.3 mm) thick is installed above the cocking
top with a clearance of not less than Y in. (6 mm) be-
tween the hood and the underside of the combustible
material or metal cabinet, and the hocd is at least as wide
as the appliance and is centered over the appliance.

(3) Alisted cooking appliance or microwave oven is installed
over a listed cocking appliance and will conform to the
terms of the upper appliance manufacturer’s installation
instrucrions.

10.15.2.3 Horizontal Clearance. The minimum harizontal
distance [rom the center of the burner head(s) of a listed top
(or surface) cooking appliance to vertical combustible walls
extending above the lop panel shall be not less than that dis-
tance specified by the permanent marking on the appliance.

10.15.2.4 Level Installation. Built-in houschold cooking ap-
pliances shall be installed so that the cooking top, broiler pan,
or oven racks are level.

10.16 Iluminating Appliances.

10.16.1 Clearances for Listed Appliances. Listed illuminating
appliances shall be installed in accordance with the manufac-
turer's installation instructions.
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10.16.2 Clearances for Unlisted Appliances.

10.16.2.1 Enclosed Type. Clearance shall comply with the fol-
lowing:

(1) Unlisted enclosed illuminaing appliances installed out-
doors shall be installed with dearances in any direction from
combustible material of not less than 12 in. (300 mm),

(2) Unlisted enclosed illuminating appliances installed indoors
shall be installed with clearances in any direction from com-
bustible material of not less than 18 in. (460 mm),

10.16.2.2 Open-Flame Type. Clearance shall comply with the
following:

{1} Unlisted openflame illuminating appliances installed out-
deors shall have clearances from comhbustible material not
less than rhat specified in Table 10.16.2.2, The distance trom
ground level to the base of the burner shall be a minimum of
7 ft (2.1 m) where installed within 2 ft (0.6 m) of walkways.
Lesser clearances shall be permitted to be used where ac-
ceptable to the authority having jurisdiction.

{2} Unlisted open-flame illuminating appliances installed
outdeors shall he equipped with a limiling orifice or
other limiting devices that will maintain a flame height
consistent with the clearance from combustible material,
as given in Table 10.16.2.2,

{3} Appliances designed for flame heights in excess of 30 in.
{760 mm) shall be permitted 10 be installed if acceptable to
the authority having jurisdiction. Such appliances shall be
equipped with a safety shutoll device or automatic ignition.

(4} Unlisted open-flame illuminating appliances installed in-
doors shall have clearances from combustible material ac-
ceptable to the authority having jurisdiction.

Table 10.16.2.2 Clearances for Unlisted
Outdoor Open-Flame [lluminating Appliances

Minimum Clearance
from Combustible

Flame Height Material {ft)”
Above Burner Head
{in.} Horizontal Vertical
12 2 6
13 3 3
24 3 10
30 1 12

Far ST units, 1in. =254 mm; 1 ft = 0.305 m.
¥*Measured [ram the nearest porton of the burner head.

10.16.3 Mounting on Buildings. [lluminating appliances de-
signed for wall or ceiling mounting shall be securely attached
to substantial structures in such a manner that they are not
dependent on the gas piping for support.

10.16.4 Mounting on Posts. Illuminating appliances designed
for post mounting shall be securely and rigidly attached to a
post. Posts shall be rigidly mounted. The strength and rigidity
ol posis greater than 3 ft (0.9 m} in height shall be at least
equivalent to that of a 2V% in. (64 mm) diameter post con-
structed of 0,064 in. (1.6 mm) thick steel ora 1 in. Schedule 40
steel pipe. Posts 3 ft (0.9 m) or less in height shall not be
smaller than a % in. Schedule 40 steel pipe. Drain openings
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shall be provided near the base of posts where there is a possi-
bility of water collecting inside them,

10.16.5 Appliance Pressure Regulators. Where an appliance
pressure regulator is not supplied with an illuminating appliance
and the service line is not equipped with a service pressure regu-
lator, an appliance pressure regulator shall be installed in the line
serving one or more illuminating appliances.

10.17 Incinerators, Commercial-Industrial. Commercial-
industrial-type incinerators shall be constructed and installed
in accordance with NFPA 82, Standard on Incinerators and Waste
and Linen Handling Systems and Equiment,

10.18 Infrared Heaters.

10.18.1 Support. Suspended-type infrared heaters shall be
fixed in position independent of gas and electric supply lines.
Hangers and brackets shall be of noncombustible matcrial.
Heaters subject to vibration shall be provided with vibration-
isolating hangers. '

10.18.2 Clearance. The installation of infrared heaters shall
meet the following clearance requirements:

{1} Listed heaters shall be installed with clearances from com-
bustible material in accordance the manutacturer’s instal-
lation instructions.

{2) Unlisted heaters shall be installed in accordance with
clearances from combustible material acceptable to the
authority having jurisdiction.

{3) Inlocalions used for the storage of combustible materials,
signs shall be posted to specify the maximum permissible
stacking height to maintain required clearances from the
heater to the combustibles.

10.18.3 Combustion and Ventilation Air.

10.18.3.1 Where unvented infrared heaters are used, natural
or mechanical means shall be provided to supply and exhaust
at least 4 ft*/min/ 1000 Btu/hr (0.38 m?/min/kW) input of
installed heaters.

10.18.3.2 Exhaust openings for removing flue products shall
be above the level of the healers.

10.18.4 Installation in Commercial Garages and Aircraft Han-
gars. Overhead heaters installed in garages for more than
three motor vehicles ot in aireraft hangars shall be of a listed
type and shall be installed 10 accordance with 9.1.1t and
9.1.12.

10.19 Open-Top Broiler Units.

10.19.1 Listed Units. Listed open-top broiler units shall be
installed in accordance with the manufacturer’s installation
instructions.

10.19.2 Unlisted Units. Unlisted open-top broiler units shall
be installed in accordance wilh the manufaclurers’ instruc-
tions but shall not be installed in combustible material.

10.19.3 Protection Above Domestic Units. Domestic open-top
broiler units shall be provided with a metal ventilating hood
not less than 0.0122 in. (0.3 mm) thick with a clearance of not
less than Y4 in. {6 mm) berween the hood and the underside of
combustible material or metal cabinets. A clearance of at least
24 in. (610 mrn) shall be maintained between the cooking top
and the combustible material or metal cabinet, und the hood
shall be at least as wide as the open-top broiler unit and cen-
tered over the unit. Listed domestic open-top broiler units

incorporating an integral exhaust system and listed for use
withoul a ventilating hood need not be provided with a venti-
lating hood if installed in accordance with 10.15.1.2(1}.

10.19.4 Commercial Units. Commercial epen-top broiler
units shall be provided with ventilation in accordance with
NFPA 96, Stendard for Ventifation Control and Fire Protection of

Commercial Cooking Operations.
10.20 Outdoor Cooking Appliances.

10.20.1 Listed Units. Listed outdeor cooking appliances shall
be installed in accordance with the manufacturer’s installa-
tion instructions.

10.20.2 Unlisted Units. Unlisted outdoor cooking appliances
shall be installed outdoors with clearances to combustible ma-
terial of not less than 36 in. (910 mm) at the sides and hack
and not less than 48 in. (1220 mm) at the front. In no case
shall the appliance be located under overhead combustible
constructicn.

10.21 Pool Heaters.

10.21.1 Location. A pool heater shall be located or protected sa
as to minimize accidental contact of bot surfaces by persons.

10.21.2 Clearance. The installation of pool heaters shall meet
the following requirements:

{1} In no case shall the clearances be such as to interfere with
combustion air, draft hood ar vent terminal clearance
and relief, and accessibility for servicing.

{2) Alisted pool heater shall be installed in accordance with
the manufacturer’s installation instructions.

(3) An unlisied pool heater shall be installed with a minimum
clearance of 12 in. (300 mm} on all sides and the rear. A
combustible floor under an unlisted pool heater shall be
protected in an approved manner.

10.21.3 Temperature- or Pressure-Limiting Devices.

10.21.3.1 Anunlisted pool heater shall be provided with over-
temperature protection or overtemperature and overpressure
pretection by means of an approved device(s).

10.21.3.2 Where a pool heater is provided with overtempera-
ture protection only and is installed with any device in the
discharge line of the heater that can restrict the flow of water
from the heater to the pool {such as a check valve, shutoff
valve, therapeutic pool valving, or flow nozzles), a pressure
relief valve shall be installed either in the heater or between
the heater and the restrictive device.

10.21.4 Bypass Valves. Where an integral bypass system is not
provided as a part of the pool heater, a bypass line and valve
shall be instalied berween the inlet and outlet piping for use in
adjusting the flow of water through the heater

10.21.5 Venting. A pool heater listed for outdoor installation
shall be installed with the venting means supplied by the
manufacwurer and in accordance with the manufacturer’s in-
structions. {See 12.3.5, 12.3.6, 12.4.3, and Section 12.9.)

10.22 Refrigerators.

10.22.1 Clearance. Refrigerators shall be provided with clear-
ances for ventilation at the top and back in accordance with
the manufacturers’ instructions. Where such instructions are
not availabie, at least 2 in. (50 mm} shall be provided between
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the back of the refrigerator and the wall and at least 12 in.
{300 mm) above the top.

10.22.2 Venting or Ventilating Kits Approved for Use with a
Refrigerator. Where an accessory kit is used for conveying air
for burner combustion or unit cooling 1o the refrigerator
from areas outside the room in which itis located, or for con-
veying combustion products diluted with air containing waste
heat from the refrigerator to areas outside the room in which
it is located, the kit shall be installed in accordance with the
relrigerator manufacturer’s instructions,

10.23 Room Heaters.

10.23.1*% Prohibited Imstallations. Unvented room heaters
shall not he installed in bathrooms or bedrooms.

Exception No. I Where afiproved by the authorily having jurisdic-
tion, one listed watl-mounted, unvenled room heater equipped with
an oxygen depletion safety shutoff system shall be permitted to be
tnstalled in a bathroom, provided that the inpul rating does not
exceed 6000 Btu/hr (1760 Wikr) und combustion and ventilution
air is provided as specified in 10.1.2.

Exception No. 2: Where approved by the authovity having jurisdic-
tion, one listed wall-mounted unvented room heater equipped with
ar oxygen depletion safety shutoff system shall be permitied to be
installed in a bedroom, frovided that the mnput rating does not
exceed 10,000 Btu/hy (2930 W/hr) and combustion and ventila-
tion air is provided as specified in 10. 1.2,

10.23.2 Installations in Institutions. Room heaters shall not
be installed in the following cccupancies;

{1) Residential board and care
{2) Health carc

10.23.3 Clearance. A room heater shall be placed so as not to
cause a hazard 1o walls, floors, curtains, furniture, doars when
apen, and so on, and 1 the free movements of persons within
the room. Heaters designed and marked “For use in noncombus-
tible fireplace only” shall not be installed elsewhere. Listed room
heaters shall be installed in accordance with the manufacturer’s
insralladon instuctions. In no case shall the clearances be such as
o interfere with combustion air and accessibility. Unlisted room
heaters shall be instalied with clearances from combustible mate-
rial not less than the following:

(1) Circulating Tipe. Room heaters having an outer jacket sur-
rounding thc combustion chamber, arranged with open-
ings at top and bottom so that air circulates between the
inner and outer jacket, and without openings in the cuter
jacket ta permit direct radiation, shall have clearance at
sides and rear of not less than 12 in. {300 mm).

(2) Radinting Tjpe. Room heaters other than those of the cir-
culating type described in 10.23.3(1} shall have clearance
at sides and rear of not less than 18 in. {460 mm}, except
that heaters that make use of metal, asbestos, or ceramic
material to direct radiation to the front of the heater shall
have a clearance of 36 in. (910 mm) in front and, if con-
structed with a double back of metal or ceramic, shall be
permitted to be installed with a clearance of 18 in.
(460 mm)} at sides and 12 in. (300 mm} at rear. Combus-
tible floors under unlisted room heaters shall be pro-
tected in an approved manner,

10.23.4 Wall-Type Room Heaters. Wall-type room heaters
shall not be installed in or attached to walls of combustible
material unless listed for such installation.
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10.24 Stationary Gas Engines. The insidllation of gas engines
shall conform 1o NFPA 37, Standard for the Instullation and Use of
Stationary Combustion Engines and Gas Turbines.

10.25 Gas-Fired Toilets.

§0.25.1 Clearance. A lisied gas-fired toilet shall be installed in
accordance with the manufacturer’s installation instructions,
provided that (he clearance is in any case sufficient to afford
ready accessibility for use, cleanout, and necessary servicing.

10.25.2 Mounting. Fisted gas-ffired toilets insta]_led on com-
bustible floors shall be listed for such installation.

10.25.3 Installation. Vents or vent connectors that are capable
of being contacted during casual use of the roomn in which the
toilel is installed shall be protected or shielded Lo prevent such
contact.

10.26 Unit Heaters.

10.26.1 Support. Suspended-type unit heaters shall be salely
and adequalely supported, with due consideration given Lo
their weight and vibration characteristics. Hangers and brack-
ets shall be of noncombustible material.

10.26.2 Clearance.

10.26.2.1 Suspended-Type Unit Heaters. Suspended-type
unit heaters shall meel the following requirements:

{1} Alisted unit hzater shall be installed with clearances from
combustible material of not less than 18 in. (460 mm) at
the sides, 12 in. (300 mm) at the bottom, and 6 in.
{150 mm) abave the top where the unit heater has an
internal draft hood, or 1in. (25 mm} ahove the top of the
sloping side of a vertical draft hood. A unit heater listed
for reduced clearances shall be installed in accordance
with the manufacturer’s installatien instructions.

{2} Unlisted unit heaters shall be installed with clearances 1o
combustible material of not less than 18 in. {460 mm).

(3) Clearances for servicing shall be in accordance with the
manufacturers’ recommendations contained in the instai-
lation instructions.

10.26.2.2 Floor-Mounted-Type Unit Heaters. Floor-mounted-
type unit heaters shall meet the following requirements:

(1) Alisted unit heater shall be installed with clearances from
combustible material at the back and one side only of not
less than 6 in, (150 mm). Where the flue gases are vented
herizontally, the 6 in. (150 mm} clearance shall be mea-
sured from the draft hood or vent instead of the rear wall
of the unit heater. A unit heater listed for reduced clear-
ances shall be instalied in accordance with the manufac-
nurer’s installation instructions.

(2) Floor-mounted-type unit beaters installed on combustible
floors shal! be listed for such installation.

(3) Combustible floors under unlisied floormounted unit
heaters shall be protected in an approved manner.

{4) Clearances [or servicing shall be in accordance with the
manufacturers’ recommendations contained in the instal-
lation instructions.

10.26.3 Combustion and Circulating Air. Combustion and cir-
culating air shall be provided in accordance with Section 9.5.

10.26.4 Ductwork. A unit healer shall not be attached 10 a
warm air duct system unless listed and marked for such instal-
lation,
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10.26.5 Installation in Commercial Garages and Aireraft Han-
gars. Unit heaters installed in garages for more than three
motor vehicles or in aircraft hangars shall be of a listed type
and shall be installed in accordance with 9.1.11 and 9.1.12.

10.27 Wall Furnaces.
10.27.1 Installation.

10.27.1.1 Listed wall furnaces shall be instalied in accordance
with the manufacturer’s installation instructions. Wall fur-
naces installed in or attached to combustible material shall be
listed for such installation.

10.27.1.2 Unlisted wall [urnaces shall not be installed in or
attached to combustible material.

10.27.1.3 Vented wall furnaces connected 10 a Type B-W gas
vent system listed only for a single story shall be installed only
in single-story buildings or the top story of multistory build-
ings. Vented wall furnaces connected to a Type B-W gas vent
systern listed for installation in multistory buildings shall be
permitted to be installed in single-story or multistory build-
ings. Type B-W gas vents shall be attached direcdy Lo & solid
header plate that serves as a firestop at that point and that
shall be permitted to be an integral part of the vented wall
furnace. The stud space in which the vented wall furnace is
installed shall be ventilated at the first ceiling level by instalia-
tion of the ceiling plate spacers furnished with the gas vent.
Firestop spacers shall be installed at each subsequent ceiling
or floor level penetrated by the vent. (See Figure 10.27.1.3 for
Tipe B-W gas vent installation.)

Instaliation of B-W gas
vent for gach subsequent
ceiling or floor level of
muftistory buildings

Firestop spacers supplied
by manufacturer of B-W
gas vent

Plate cut away to provide
/ passage of B-W gas vent

spacar securely

Installation of B-W gas
vent for single-story
huildings or for first-floar

or muttistory buildings Ceiling plate spacers to center

B-W gas vent in stud space —
nail securely at both ends

Plate cut away for full width of
stud space to provide ventilation

- Studs on 16 in. (410 mm)

Header plate of centers

vented wall furnace

{also acts as firestop) Sheet metal screw

Use manufacturer's base plate to header

method of fastening
pipe to base plate

FIGURE 10.27.1.3 Installation of Type B-W Gas Vents for
Vented Wall Fumnaces.

10.27.1.4 Directvent wall furnaces shall be instatled with the
vent-air intake terminal in the outdoors. The thickness of the
walls on which the furnace is mounted shall be within the
range of wall thickness marked on the furnace and covered in
the manufacturers’ installation instructions.

10.27.1.5 Panels, grilles, and access doors that are required to
be removed for normal servicing operations shail not be at-
tuched to the building. (For additional information on the venting
of wall furnaces, see Chapter 12.)

10.27.2 Location. Wall furnaces shall be located so as not to
cause a hazard to walls, floors, curtains, furniture, or doors.
Wall furnaces installed between bathrooms and adjoining
rooms shall not circulate air from bathrooms to other parts of
the building.

10.27.3 Combustion and Circulating Air. Combustion and cir-
culating air shall be provided in accordance with Section 9.3.

10.28 Water Heaters.

10.28.1 Location. Watcr heater installations in bedrooms and
bathrooms shall comply with one of the following:

(1) Water heater shall be installed in a closet equipped with a
weather-stripped door with a selfclosing device, and all
combustion air shall be obtained from the outdoors in
accordance with 9.3.3.

(2} Water heater shall be of the direct-vent type.

10.28.2 Clearance.

10.28.2.1 The clearances shall not be such as to interfere with
combustion air, draft hood clearance and relief, and accessi-
bility for servicing. Listed water heaters shall be installed in
accordance with the manufacturer’s installation instructions.

10.28.2.2 Unlisted water heaters shall be installed with a
clearance of 12 in. (300 mm) on all sides and rear. Combus-
tible floors under unlisted water heaters shall be protected in
an approved manner.

10.28.3 Pressure-Limiting Devices. A water heater instailation
shall be provided with overpressure protection by means of an
appraved, listed device installed in accordance with the manu-
facturer’s installation instructions. The pressure setting of the
device shall exceed the water service pressure and shall not
exceed the maximum pressure rating of the water heater.

10.28.4 Temperature-Limiting Devices. A water heater installa-
tion or a hat water storage vessel installation shall be provided
with overtemperature protection by means of an approved, listed
device insmalled in accordance with the manufacturer's installa-
tion instructions.

10.28.5 Temperature, Pressure, and Vacuum Relief Devices.
Temperature, pressure, and vacuum relief devices or combi-
nations cthereof, and automatic gas shutoff devices, shall be
installed in accordance with the manufacturer's installation
instructions. A shutoff valve shall not be placed between the
relief valve and the water heater or an discharge pipes be-
tween such valves and the atmosphere. The hourly Bru dis-
charge capacity or the rated steam relief capacity of the device
shall not be less than the input rating of the water heater.

10.28.6 Automatic Instantaneous Type: Cold Water Supply.
The water supply te an automatic instantaneous water heater
that is equipped with a water flow-actuated control shall be
such as to provide sufficient pressure to properly opcrate the
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control when water is drawn from the highest faucet served by
the heater.

10.28.7* Antisiphon Devices. Means acceplable to the author-
ity having jurisdiction shall be provided Lo prevent siphoning
in any water heater or any tank to which a circulaling water
heater that incorporates a cold water inlet wbe is allached.

10.29 Compressed Natural Gas (CNG) Vehicular Fuel Systems.
The installation of compressed nawural gas (CNG) fueling
(dispensing) systerns shall conform to NFPA b2, Comfressed
Natural Gas (CNG) Vehicular Fuel Systems Code,

10.30 Appliances for Installation in Manufactured Housing.
Appliances installed in inanufactured housing after the initial
sale shall be listed for installation in manufactured housing, or
approved, and shall be installed in accordance with the re-
quirements of this code and the manufacturers’ installation
instructions. Appliances installed in the living space of manu-
factured housing shall be in accordance with the require-
ments of Section 9.3.

10.31 Fuel Cell Power Plants. Fuel cell power planis with a
power output of less than 50 kW shall be listed and installed in
accordance with the manufacturer’s instructions. Fuel cell
power plants with a power output of greater than 50 kW shall
be installed in accordance with NFPA 853, Standard for the In-
stallation of Stationary Fuel Cell Power Systems.

Chapter 11 Procedures to Be Followed to Place
Appliance in Opcration

11.1 Adjusting the Burner Inpul.

11.1.1* Adjusting Input. The input rate of the burner shall be
adjusted to the proper value in accordance with the appliance
manufacturer’s instructions. Firing at a rate in excess of lhe
narneplate rating shall be prohibited.

11.1.1.1 The input rate can be adjusted by either changing
the size of 1 fixed orifice, changing the adjustment of an ad-
justable orifice, or readjusting the appliance’s gas pressure
regulator outlet pressure (where a regulator is provided in the
appliance).

11.1.1.2 Input rate can be determined by either one of the
following:

(1) Checking burner input by using a gas meter
(2) Checking burner input by using orifice pressure drop and
orifice size

11.1.1.3 Overfinng shall be prohibited.

11.1.2 High Altitude. Gas input ratings of appliauces shall be
used for elevations up ta 2000 ft (600 m}). The input ratings of
appliances operating at elevations above 2000 ft (600 m) shall
he reduced in accordance with one of the following methods:

{1} Atthe rate of 4 percent for cach 1000 ft (300 m) above sea
level before selecting appropriately sized appliance.

(2) As permitted by the authority having jurisdiction.

(%) Listed appliances derated in accordance with the manu-
tacturer’s installation instructions shall he permited.

11.2* Primary Air Adjustment. The primary air for injection
(Bunsen)-type burners shall be adjusted for proper flame
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characteristics in accordance with the appliance manufactur-
ers’ instructions. After setting the primary air, the adjustment
means shall be secured in position.

1.3 Safety Shutoff Devices. Where a safety shuroft device is
provided, it shall be checked for proper operation and adjust-
ment in accordance with the appliance manufacturer’s in-
structions. Where the device does not function properly to
turn off the gas supply in the event of pilot outage or other
improper operation, it shall be properly serviced or replaced
with a new device.

11.4 Automatic Ignition. Appliances supplied with means for
autornatic ignition shall be checked for proper operation. If
necessary, proper adjustments shall be made.

11.5 Protective Devices. All protective devices furnished with the
appliance, such as a limit conirol, fan control to blower, tempera-
tire and pressure relief valve, low-water cutoft device, or manual
operating features, shall be checked for proper operation.

11.6*% Checking the Draft. Vent-connected appliances shall be
operated for several minutes and checked to see that the com-
bustion produc[s are going up the chimney or gas vent prop-

erly, by passing a lighted match or taper around the edge of
the reliel opening ol the draft hood. Where the chimney or
gas vent is drawing properly, the maich flame will be drawn
into the dralt hood. Where not, the combustion products will
tend Lo extinguish this flame. Where the combustion products
are escaping from the relief opening of the dralt hood, the
appliance shall not be operated until proper adjustments or
repairs are made Lo provide adequate draft through the chim-
ney or gas vent.

11.7 Operating Instructions. Operating instructions shall be
furnished and shall be left in a promincnt position near the
appliance for the use ol the consumer.

Chapter 12 Venting of Appliances

12.1 Minimum Safe Performance. A venting system shall be
designed and constructed so as to develop a positive flow ad-
equate to convey fluc or vent gases to the outdoors.

12,2 General,

12.2.1 General. This chapier recognizes that the choice of veni-
ing materials and the methods of installation of ventnyg systems
are dependent on the operating characteristics of the appliance.

12.2.2 Categories. The operating characteristics of vented ap-
pliances can be categorized with respect to (1) positive or
negative pressure within the venting system and (2) whether
or not the appliance generates fluc or vent gascs that can con-
dense in the venting system. (See Section 3.3 for the definition of
these vented appliance categories. )

12.2.3 Installation. Listed vents shall be installed in accor-
dance with Chapter 12 and the manufacturer’s installation
instructions.

12.3 Specification for Venting,.

12.3.1 Connection to Venting Systems, Except as permitted in
12.8.2 through 12.3.6, all appliances shall be connected to
venting systems.

12.3.2 Appliances Not Required to Be Vented. The [ollowing
appliances shall not be required to be vented. Where any or all
of these appliances in 12.3.2(5} through {11} are installed 30
the aggregate mput rating exceeds 20 Buw/he/f® (207 W/ m®)
of room or spacc in which it is installed, one or more shall be
provided with venting systems or other approved means for
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conveying the vent gases to Lthe cutdoors se the aggregate input
rating of the remaining unvented appliances does not exceed
20 Bru/he/fi? {207 W/m®). Where the calculation includes the
volume of an adjacent room or space, the room or space in which
the appliances are installed shall be directly connected to the
adjacent room or space by a doorway, archway, or other opening
of comparable size that cannot be closed.

(1) Listed ranges

(2) Builtin domestic cooking units listed and marked for
oplional venting

(3) Listed hol plales and listed laundry stoves

{4) Listed Type 1 clothes dryers exhausted in accordance
with Section 10.4

{b} A single listed booster-type (automatic instantaneous)
water heater, when designed and used solely for the sani-
tizing rinse requirements of a dishwashing machine, pro-
vided that the appliance is installed with the draft hood
in place and unaltered, if a draft hood is required, in a
commercial kitchen having a mechanical exhaust sys-
tem; where installed in this manner, the draft hood out-
let shall not be less than 36 in. (910 mm) vertically and
6 in. {150 mm) horizontally [rom any surface other than
the appliance.

(6) Listed reflrigerators

{7) Counter appliances

(8) Room heaters listed for unvented use (see 10.23.1 and
10.23.2}

(%) Direct gasfired make-up air heaters

(30} Other appliances listed for unvented use and not pro-
vided with flue collars
(11) Specialized appliances of limited input such as labora-

tory burners or gas lights,

12.3.3* Ventilating Hoods. Ventilaling hoods and exhaust sys-
tems shall be permitted to be used to vent appliances installed
in commercial applications (see 12.4.4} und to vent industrial
appliances, particularly where the process itself requires fume
disposul, (See 9.1.6 and 8.1.9.)

12.3.4 Well-Ventilated Spaces. The operation of industrial ap-
pliances such that its flue gases are discharged directly into a
large and wellventilated space shall be permitted.

12.3.5 Direct-Vent Appliances. Listed direct-vent appliances
shall be installed in accordance with the manufaclurer’s instal-
lation instructions and 12.9.3,

12.3.6 Appliances with Integral Vents. Appliances incorporat-
ing integral venting means shall be considered properly
vented where installed in accordance with the manulacturer’s
installation instructions and 12,9.1 and 12,9.2.

12.4 Design and Construction.

12.4.1 Appliance Draft Requirements. A venting system shall
satisfy the draft requirements of the appliance in accordance
with the manufacturer’s instructions.

12.4.2 Design and Construction. Appliances required te be
vented shall be connected to a venting systern designed and
installed in accordance with the provisions of Sections 12.5
through 12.16.

12.4.3 Mechanical Drafl Systems.

12.4.3.1 Mechanical draft systerns shall be listed and shall be
installed in accordance with bath the appliance and the me-
chanical draft system manufacturer’s installation instructions.

12.4.3.2 Appliances requiring venting shall be permitted to
be vented by means of mechanical draft systems of either
forced or induced draft design,

Exception: Incinerators.

12.4.3.3 Forced draft systems and all portions of induced
draft systems under positive pressure during opcraticn shall
be designed and installed so as to prevent leakage of flue or
venl gases inte a building.

12.4.3.4 Vent connectors serving appliances vented by natu-
ral draft shall not be connected into any portion of mechani-
cal drafi systems operating under positive pressure.

12.4.3.5 Where a mechanical draft system is employed, provi-
sion shall be made to prevent the flow of gas to the main burners
when the draft system is not perferming so as to satisfy the oper-
ating requirements ol the appliance for safe performance.

12.4.3.6 The exit terminals of mechanical draft systems shall
be not less than 7 ft {2.1 m) above grade where located adja-
cent to public walkways and shall be located as specified in
12.9.1 and 12.9.2.

12.4.4* Ventilating Hoods and Exhaust Systems.

12.4.4.1 Veniilating hoods and exhaust systems shall be per-
mitted to be used to vent appliances installed in commercial
applications.

12.4.4.2 Where aumtomatically operated appliances are vented
through a ventilating hood or exhaust system equipped with a
damper or with a power means of exhaust, provisions shall be
made to allow the flow of gas 10 the main burners only when
the damper is open to a position to properly vent the appli-
ance and when the power means of exhaust is in operation.

12.4.5 Circulating Air Ducts, Above Ceiling AirHandling
Spaces, and Furnace Plenums.

12.4.5.1 Na portion of a venting system shall extend intwo or
pass through any circulating air duct or furnace plenum.

12.4.5.2 Where a venting system passes through an above-
ceiling air space or other non-ducted portion of an air-
handling system, it shall conform 1o one of the following re-
quirements:

(1) The veniing system shall be a listed Special Gas Vent, other
sysiem serving a Category III or Category IV appliance, or
other positive pressure vent, with joinis sealed in accordance
with the appliance or vent manufacturer’s instructions.

{2) The vent system shall be installed such that no fittings ar
Jjoints between sections are installed in the above-ceiling
space.

(%) The venting system shall be installed in a conduit or en-
closure with joints between the interior of the enclosure
and the ceiling space sealed.

12.5 Type of Venting System to Be Used.

12.5.1 The type of venting system to be used shall be in accor-
dance with Table 12.5.1.

12.5.2 Plastic Piping. Plaslic piping used for venting appli-
ances listed for use with such venting materials shall be
approved.
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Table 12.5.1 Type of Venting System to Be
Used

Appliances Type of Venting System

Listed Category [ appliances
Listed appliances equipped
with draft hood
Appliances listed for use with
Type B gas vent

Type B gas vent {see 12.7)
Chimney (sez 12.6)
Single-wall metal pipe
{see 12.8)

Listed chimney lining
system for gas venting
(see 12.6.1.3)

Special gas vent listed for
these appliances

{se¢ 12.5.5)

Listed vented wall furnaces Type B-W gas vent

(see 12.7, 10.27)

As specified or furnished
by manufacturers of
listed appliances
{see 12.5.2, 12.5.3)

Category It appliances
Category 111 appliances
Category IV appliances

Incinerators, outdoors Single-wall metal pipe

[see 12.8, 12.8.3(3)]

Incinerarars, indoors

Appliances thai can be
converled Lo use of solid [uel

Unlisied combination gas- and
oil-burning appliances

Combination gas- and
solid-fuel-burning appliances

Appliances listed for usc with
chimneys only

Unlisted appliances

Chimney (se¢ {2.6)

Type Lvent (see 12.7) or
chimney {see 12.6)

Listed combination gas- and
oil-burning appliances

Decorative appliance in vented  Chimney (see 10.6.2)
fireplace

Single-wall metal pipe

Gas-fired toilets (see 12.8, 10.25.3)

Directvent appliances Sec 12.3.5

Appliances wirh integral vents See 12.3.6

12.5.3 Special Gas Vent. Special gas vent shall be listed and
installed in accordance with the special gas vent manufactur-
er's installation instructions.

12.6 Musonry, Metal, and Factory-Built Chimneys.
12.6.1 Listing or Construction,

12.6.1.1 Factory-built chimneys shall be installed in accordance
with the manufacturer’s installation instructions. Factory-built
chimneys used to vent appliances that operate at positive vent
pressure shall be listed for such application.
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12.6.1.2 Metal chimneys shall be built and installed in accor-
dance with NFPA 211, Stanrdard for Chimneys, Fireplaces, Vents,
and Sofid Fuel-fiurning Appliances.

12.6.1.3* Masonry chimneys shall be built and installed in ac-
cordance with NFPA 211, Standard for Chimneys, Fireplaces, Vents,
and Solid Fuel-Burning Appliances, and lined with approved clay
flue lining, a lisied chimney lining system, or other approved
maccrial that will resist corrosion, crosion, sofiening, or crack-
ing from vent gases at temperatures up to 1800°F (982°C).

Exception:  Masonry chimney flues lined with o chimney lining system
specifically tisted for use with listed appliances with draft hoods, Category
Fapplianees, and other appliances listed for use with Tupe B venis shall be
permitted, The tiner shall be installed in accordance with the liner many-
facturer’s installation instructions. A permanent identifying label shall be
attached at the point where the connection és to be made to the liner. The
lahel shall vead “This chimney liner is for appliances that burn gas only.
Do not cannect to solid or liquid fuel-burning appliances or incinerators.”

12.6.2 Termination.

12.6.2.1 A chimney for residentiai-type or low-heat appli-
ances shall extend at least 3 ft {0.9 m) above the highest point
where it passes through a roof of a building and at least 2 fi
(0.6 m} higher than any portion ol 4 building within a hori-
zontal distance of 10 ft (3 m). (See Figure 12.6.2.1.)

12.6.2.2 Achimney for medium-heat appliances shall extend
at least 10 ft (3 m} higher than any portion of any building
within 25 ft (7.6 m).

12.6.2.3 Achimney shall extend at least 5 ft (1.5 m) above the
highest connected appliance draft hood outlet or flue collar.

12.6.2.4 Decorative shrouds shall not be installed at the ter-
mination of factory-built chimneys except where such shrouds
are listed and labeled for use with the specific factory-built
chiinney system and are installed in accordance with manufac-
turers’ installation inslruc Lions.

12.6.3 Size of Chimneys.

12.6.3.1 The effective area of a chimney ventng system serv-
ing listed appliances with drafil hoods, Category [ appliances,
and other appliances listed for use with Type B vents shall be
in accordance wilh one of the lollowing methods:

{1y Thosc listed in Chapter 13.

(2} For sizing an individual chimney venting system for a
single appliance with a draft hood, the effective arcas of
the vent connector and chimuoey flue shall be not less than
the arca of the appliance {lue collar or drall hood outlet
or greater than seven times the draft hood outlet area.

(3) For sizing a chimney venling system connected to two ap-
pliances with draft hoods, the effective area of the chim-
ney flue shall be not less than the area of the larger draft
heod outlet plus 50 percent of the area of the smaller
draft hoed outler, or greater than seven times the smaller
draft hood outlet arca.

{4} Chimney venting systems using mechanical draft shall be
sized in accordance with approved engineering methods.

(6) Other approved engineering methods

12.6.3.2 Where an incinerator is vented by a chimney serving
other appliances, the gas input w the incinerator shall not be
inclided in calculating chimney size, provided the chimney
flue diameter is not less than 1in. {25 mm) larger in equiva-
lent diameter than the diameter of the incinerator flue cutlet,
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FIGURE 12.6.2.1 Typical Termination Locations for Chimneys and Single-Wall Metal Pipes Serving

Residential- Type and Low-Heat Appliances.

12.6.4 Inspection of Chimneys.

12.6.4.1 Before replacing an existing appliance or connect-
ing a vent connector to a chimney, the chimney passageway
shall be examined to ascertain that it is clear and free of ob-
structions and shall be cleaned if previously used for venting
solid or liquid fuel-burning appliances or fireplaces.

12.6.4.2 Chimneys shall be lincd in accordance with
NFPA 211, Standard for Chimneys, Fiveplaces, Vents, and Solid Fuel-
Burning Appliances.

Exception: Existing chimneys shall be permitted to have their use
continued when an applionce is veplaced by an appliance of similar

type, inprul rating, and efficiency.

12.6.4.3 Cleanouts shall be examined to determine that they
will remain tightly closed when not in use.

12.6.4.4 When inspection reveals that an existing chimney is
not safe for the intended application, it shall be repaired, re-
built, lined, relined, or replaced with a vent or chimney to
conform to NFPA 211, Standard for Chimneys, Fireplaces, Vents,
and Sofid Fuel Burning Appliances, and shall be suitable for the
appliances 1o be attached.

12.6.5 Chimney Serving Appliances Burning Other Fuels.

12.6.5.1 An appliance shall not be connected to a chimney
flue serving a sepurate appliance designed to burn solid fuel.,

12,6.5.2 Where one chimney serves gas appliances and liquid
fuel-burning appliances, the appliances shall be connected
through separate openings or shall be connected through a
single opening where joined by a suitable fitting located as
close as practical to the chimney, Where two or more openings
are provided inlo one chimney flue, they shall be at different
levels. Where the gas appliance is antomatically controlled, it
shall be equipped with a safety shuioff device.

12.6.5.3* A listed combination gas- and solid fuel-burning ap-
pliance connected to a single chimney flue shall be equipped
with a manual reset device to shut off gas to the main burper
in the event of suswined backdraft or flue gas spillage. The
chimney flue shall be sized to properly vent the appliance.

12.6.5.4 A single chimney flue serving a listed combination
gas- and oil-burning appliance shall be sized to properly vent
the appliance,

12.6.6 Support of Chimneys. All portions of chimneys shall be
supported for the design and weight of the materials employed.
Listed factory-built chimneys shall be supported and spaced in
accordance with the manufacturer's installaion instructions.

12,6.7 Cleanouts. Where a chimney that formerly carried flue
products from liquid or solid fuel-burning appliances is used
with an appliance using fuel gas, an accessible cleanout shall
be provided. The cleanout shall have a tighefitting cover and
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be installed so its upper edge is at least 6 in. {150 mm) below
the lower edge of the lowest chimney inlet opening.

12.6.8 Space Swrrounding Lining or Vent.

12.6.8.1 The remaining space surrounding a chimney liner,
gas vent, special gas vent, or plastic piping inslalled within a
masonry chimney shall not be used to venlanother appliance.

Exception: The insertion of another finer or vent within the chimney as
provided in this code and the liner or vent manufacturer’s instructions.

12.6.8.2 The remaining space surrounding a chimney liner,
gas vent, special gas vent, or plastic piping installed within a
masonty, metal, or factory-built chimney flue shall net be used
to supply combustion air.

Exception: Direct-vent appliances designed for installation in a solid
fuel-burning fireplace where installed in accordance with the manufae-
turer’s installation fnstructions.

12.7 Gas Vents. See 3.3.105.2.

12.7.1 Application. The installation of gas vents shall meet the
following requirements:

{1} Gas vents shall be installed in accordance with the manu-
facturer’s installation instructions.

(2} A Tvpe B-W gas vent shall have a listed capacity not less
than that of the lisied vented wall furnace to which itis
connected.

(3) Vents serving Category I [an-assisted appliances shall be
installed in accordance with the appliance manufactur-
er's instructions and Chapter 13 or other approved engi-
neering methods.

{4} Gas vents installed within masonry chimneys shall be in-
stalled in accordance with the manufacturer’s installation
instructions. Gas vents installed within masonry chimneys
shall be identified with a permanent label installed at the
point where the vent enters the chimney. The label shall
contain the following language: “This gas vent is for appli-
ances that burn gas. Do not connect to solid or liquid
tuel-burning appliances or incinerators.”

12.7.2 Gas Vent Termination. The termination of gus vents
shall comply with the following requirements:

(1} A gas vent shall terminate in accordance with one of the
following:

(a) Gas vents that are 12 in. (300 mm) or less in size and
located not less than 8 [t (2.4 m) from a vertical wall
or simnilar obstruction shall terminate above the roof
in accordance with Figure 12,7.2 and Table 12.7.2.

{b) Gas vents that are over 12 in. (300 mm) in size or are
located less than 8 [t (2.4 m) from a verdcal wall or simi-
lar obstruction shall termninate not less than 2 fi (0.6 )
abave the highest point where they pass through the
roof and not less than 2 ft (0.6 m} above any portion of a
building within 10 ft {3.0 m) horizontally.

{c) Industrial appliances as provided in 12.3.4,

(dy Direct-vent systems as provided in 12.3.5.

(e} Appliances with integral vents as provided in 12.3.6.

() Mechanical draft systers as provided in 12.4.3.

{g) Ventilating hoods and exhaust sysiems as provided in
12.4.1.

(2) A Type B or a Type L gas vent shall terminate at least 5 £t
(1.5 m) in vertical height above the highest connected
appliance draft hood or flue collar.
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(3 AType B-W gas ventshall terminate at least 12 fi (3,7 m) in
vertical height above the botton of the wall furnace,

(4) A gas vent extending through an exterior wall shall not
terminate adjacent 1o the wall or helow eaves or parapets,
except as provided in 12.3.5 and 12.4.3.

(56} Decorative shrouds shall not be instalied at the termination
of gas vents except where such shrouds are listed [or use with
the specilic gas venling systern and are installed in accor-
dance with manufacturers’ installation instructions.

(6) All gas vents shall extend through the roof flashing, roof
jack, or roof thimble and terminate with a listed cap or
listed ronf assembly.

{7} A gas vent shall terminate at least 3 ft (0.9 m) above a
forced air inlet located within 10 £t (3.0 m).

Lowest discharge openin

Listed —] ]

cap

Listed —»
gasvent |

i

b

7
H {minimom) —
Minimurm height from rool
fo lowest discharge opening

HRoof pitch is x/12

FIGURE 12.7.2 Termination Locations for Gas Venis with
Listed Caps 12 in. (300 mm) or Less in Size at Least 8 ft (2.4 m)
from a Vertical Wall.

Table 12.7.2 Roof Slope Heights

H (mimimum)

Roof Slope ft m
Flat 1o 6/12 1.0 0.30
Over 6/12 10 7/12 1.25 0.38
Over 7/12 10 8/12 1.5 0.46
Over 8/12t09/12 2.0 0.61
Over 9712 10 10/12 2.5 (.76
Over 10/12 w0 11/12 3.25 0.99
Over 11/12 t0 12/12 4.0 1.22
Over 12/12 10 14/12 5.0 1.52
Over 14/12 to 16/12 6.0 1.83
Over 16/12 w0 18/12 7.0 2.13
Over 18/12 t0 20/12 7.5 2.27
Over 20/121w 21712 3.0 2.44

12.7.3 Size of Gas Vents. Venting systems shall be sized and
constructed in accordance with Chapter 13 or other approved
engineering methods and the gas vent and the appliance
manufacturer’s instructions.

12.7.3.1* Calegory I Appliances. The sizing ol natural draft
ventling systems serving one or more listed appliances
cquipped with 2 draft hood or appliances listed for use with
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Type B gas vent, installed in a single story of a building, shall
be in accordance with one of the following:

(1) The provisions of Chapter 13.

{2} Vents serving fan-assisted combustion system appliances, or
combinations of fan-assisted combustion system and draft
hood-equipped appliances shall be sized in accordance with
Chapter 13 or other approved engineering methods.

(3} For sizing an individual gas vent for a single, draft hood-
equipped appliance, the effective arca of the vent connec-
tor and the gas vent shall be not less than the area of the
appliance draft hood outler or greater than seven times
the draft hood outlet area.

(4) For sizing a gas vent connected to two appliances, with
draft hoods, the effective area of the vent shall be not less
than the area of the larger draft hood outlet plus 50 per-
cencof che area of the smaller draft hood outlet or greater
than seven dmes the smaller draft hood cullet area.

{56} Other approved engineering practices.

12.7.3.2 Vent Offscts. Tvpe B and Type L vents sized in accor-
dance with itemn (3) or (4) of 12.7.3.1 shall extend in a gener-
ally vertical direction with offsets not exceeding 45 degrees,
except that a vent system having not more than one 60 degree
offset shall be permitted. Any angle greater than 45 degrees
from the vertical is considered horizontal. The total horizon-
tal distance of a vent plus the horizontal vent connectot serv-
ing dratt hood—equipped appliances shall not be greater than
75 percent of the vertical height of the vent.

12.7.3.3 Category II, Category Iil, and Category IV Appli-
ances. The sizing of gas vents for Category I, Category 111, and
Category IV appliances shall be in accordance with the appli-
ance manufacturer’s instructions.

12,7.3.4 Sizing. Chimney venting systems using mechanical
draft shall be sized in accordance wicth approved engineering
methods.

12.7.4 Gas Vents Serving Appliances on More Than One Floor.

12.7.4.1 A common gas vent shall be permitted in multistory
installations to vent Category I appliances located on more
than one floor level, provided the venting system is designed
and installed in accordance with approved ¢ngineering meth-
ods. For the purposc of this section, craw! spaces, basements,
and attics shall be considered as floor levels.

12.7.4.2 All appliances connected to the commaon vent shall
be located in rooms separated from occupiable space. Each of
these rooms shall have provisions for an adequate supply of
combustion, ventilation, and dilution air that is not supplied
from occupiable space. (Ses Figure 12.7.4.2.)

12.7.4.3 The size of the connectors and common segments
of multistory venting systems for appliances listed for use
with a Type B double-wall gas vent shall be in accordance
with Table 13.2(a}, provided all of the following apply:

(1} The available total height (H} for each segmeni of a mul-
tistory venting system is the vertical distance between the
level of the highest draft hood outlet or flue collar on that
floor and the centerline of the next highest interconnec-
tion Lee. fSee Figure G.1(k).]

{2) The size of the connector for a segment is determined
from the appliance’s gas input ratc and available connec-
tor rise and shall not be smaller than the draft hood outlet
or flue collar size.

-

% Type B gas vents

F—Airgrilles in
outside walls

Gas fumace

% Qutlet plenum |

! — [ ]

\'— Louvered door could

be used in lieu of
outside wall grifles

Outside balcony
Qr service area

FIGURE 12.7.4.2 Pian View of Practical Separation Method
for Multistory Gas Venting.

(3) The size of the commen vertical vent segment, and of the
interconnection tee at the base of that segmend, is based
on the total appliance’s gas input rate entering thal seg-
ment and its available total height.

12.7.5 Support of Gas Vents. Gas vents shall be supported and
spaced in accordance and the manufacturer’s installation in-
structions.

12.7.6 Marking. In those localitics where solid and iquid fuels
are used extensively, gas vents shall he permanently idennfied
by a label attached to the wall or ceiling at a point where the
vent connector enters the gas vent. The label shall read: “This
gas vent is for appliances that burn gas. Do not connect Lo
solid or liquid fuel-burning appliances or incinerators.” The
authority having jurisdiction shall determine whether its area
constitutes such a locality.

12.8 Single-Wall Metal Pipe.

12.8.1 Construction. Single-wall metal pipe shall be con-
structed of galvanized sheet steel not less than 0.0304 in.
(07 mm)} thick or of other approved, noncombustible,
corrosion-resistant material.

12.8.2% Cold Climate. Uninsulated single-wall meral pipe shall
not be used outdoors for venting appliances in regions where
the 99 percent winter design temperature is below 32 degrees
Fahrenheit.

12.8.3 Termination. The termination of single-wall metal pipe
shall meet the following requirements:

(1} Single-wall metal pipe shall terminate atleast 5 ft (1.5 m)
in vertical height above the highest connected appliance
draft hood outlet or fluc collar.

{2) Single-wall metal pipe shall extend at least 2 ft (0.6 m)
above the highest point where 11 passes through aroof of a
building and at least 2 fr (0.6 m) higher than any portion
of a building within a horizontal distance of 10 ft {8 m}.
{See Figure 12.6.2.1.)

(3) An approved cap or raof assembly shall be attached o the
terminus of a single-wall metal pipe. (Al see 12.8.4.3.)
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12.8.4 Installation with Appliances Permitted by 12.5.1.

12.8.4.1 Single-wall metal pipe shall be used only for runs
directly from the space in which the appliance is located
through the roof or exterior wall to the outer air. A pipe pass-
ing through a roof shall extend without interruption through
the roof flashing, roof jacket, or root thimble.

12.8.4.2 Singlc-wall metal pipe shall not originate in any un-
occupied attic or concealed space and shall not pass through
any atie, inside wall, concealed space, or floor. (For the installa-
tion of a singlewall metal pipe through an exterior combustible wall,
see 12.11.74.2.)

12.8.4.3 Single-wall metal pipe used for venting an incinera-
tor shall be exposed and readily examinable for its full length
and shall have suitable clearances maintained.

12.8.4.4 Minimum clearances from single-wall metal pipe to
combustible material shall be in accordance with Table
12.8.4.4. Reduced clearances [rom single-wall metal pipe Lo
combustible material shall be as specified for vent connectors
in Tuble 10.2.53(b).

12.8.4.5 Where asingle-wall metal pipe passes through a roof
constructed of combustible material, a noncombustible, non-
ventilating thimble shall be used at the point of passage. The
thimble shall extend at least 18 in. (460 mm) above and 6 in.
(150 mm} below the roof with the annular space open at the
bottom and closed only at the top. The thimble shall be sized
in accordance with 12.11.14.2, :

12.8.5 Size of Single-Wall Metal Pipe. Single-wall metal piping
shall comply with the following requirements:

(1)*Aventing system of a single-wall metal pipe shall be sized
in accordance with one of the following methods and the
appliance manufacturer’s instructions:

Table 12.8.4.4 Clearances for Connectors

{4) Yor a draft hood-equipped appliance, in accordance
with Chapter 13
{b) For a venting system for a single appliance with a
draft hood, the areas of the connector and the pipe
cach shall not be less than the area of the appliance
flue collar or draft hoed outlet, whichever is smaller.
The vent area shall not be greater than seven times
the draft hood outlet area.
{c} Other approved engineering methods
(2) Where a single-wall mctal pipe is used and has a shape
other than round, it shall have an equivalent effective
area equal to the effective area of the round pipe lor
which it is substituted and the minimum internal dimen-
sion of the pipe shall be 2 in. (50 mm).
(3) The vent cap or a raof assembly shall have a venting ca-
pacity not less than that of the pipe 1o which it is artached.

12.8.6 Support of Single-Wall Metal Pipe. All portions of
single-wall metal pipe shall be supported for the design and
weight of the material employed.

12,8.7 Marking. Single-wall metal pipe shall comply with the
marking provisions of 12.7.6.

12.9* Through the Wall Vent Termination.

12.9.1 A mechanical draft ventng system shall terminate a1
least 3 ft (0.0 m) above any forced air inlet located within 10 ft
{3 m).

Exception Ne. 1: This provision shall not apply to the combustion air
intake of a direct-vent appliance.

Exception No. 20 This provision shall not apply to the separation of
the integral outdoor air inlet and flue gas discharge of listed outdonr
appliances.

Minimum Distance from Combustible Material

Listed Type B Factory-Built
Gas Vent Listed Type L Single-Wall Chimney
Appliance Material Vent Material Metal Pipe Sections
Listed appliance with draft hoods and As listed As listed 6 in. As listed
appliance listed for use with Type B gas
VONILS
Residential boilers and furnaces with listed gas 6in, 6 in. 9in. As listed
conversion burncr and with draft hood
Residential appliances listed for use with Not As listed 9 in. As listed
Type L vents : permitted
Listed gas{ired wilets Not As listed As listed As listed
permitted
Unlisted residential appliances with draft hood Not 6in. 9 in. As listed
permitted
Residential and low-heat appliances other than Not 9in. 18 in. As listed
those above permitted
Medium-heat appliance Not Not permitted 36 in. As listed
permitted

For 51 unigs, 1 in. = 254 mm.

Note: These clearances shall apply unless the installadon instructions of a listed appliance or connector

specily different clearances, in which case the listed clearances shall apply.
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12.9.2 A mechanical draft venting systern of other than
direct-vent type shall terminace at least 1 i {1.2 m) below, 4 1t
(1.2 m) horizontally from, er 1 [t (300 mm) above any door,
operable window, or gravity aic inlet into any building, The
bottom of the vent terminal shall be located at least 12 in.
(300 mm) above gradc.

12.9.3 The vent terminal of a directvent appliance with an
input of 10,000 Bru/hr (3 kW) or less shall be located at least
6 in. (150 mm) from any air opening into a building, and such
an appliance with an input over 10,000 Bru/hr {3 kW) but not
over 50,000 Bru/hr (14.7 kW) shall be installed with a 9 in.
{230 mm) vent termination clearance, and an appliance with
an input over 50,000 Bru/hr (14.7 kW) shall have at least a
12 in. (300 mm) vent termination clearance. The bottom of
the vent lerminal and the air intake shall be located al least
12 in. (300 min) above grade,

12.9.4 Through-the-wall vents for Category Il and Category IV
appliances and noncategorized condensing apphiances shall not
terminate over public walkways or over an arca where condensate
orvapor could create a nuisance or hazard or could be detrirnen-
tal to the operation of regulators, relief valves, or cther equip-
ment. Where local experience indicates that condensate is a
problem with Category I and Category I appliances, this provi-
sion shall also apply.

12,10 Condensation Drain.

12.10.1 Pravision shall be made to collect and dispose of con-
densate from venting systerns serving Category II and Cat-
egory IV appliances and noncategorized condensing appli-
ances in accordance with 12.9.4,

12.10.2 Where local experience indicates that condensation
is a problem, provision shall be made to drain off and dispose
of condensate from venting systems serving Category I and
Category III appliances in accordance with 12.9.4.

12.11 Vent Connectors for Category [ Appliances.

12.11.1 Where Required. A vent connector shall be used to
connecl an appliance to a gas vent, chimney, or single-wall
melal pipe, except where the gas vent, chimney, or single-wall
metal pipe is directly connected o the appliance.

12.11.2 Materials.

12,11.2.1 Avent cennector shall be made of noncombustible,
corrosion-resistant material capable of withstanding the vent
gas remperature produced by the appliance and of sufficient
thickness to withstand physical damage.

12.11.2.2 Where the vent connector used for an appliance
having a draft hood or a Category 1 appliance is located in or
passes through an unconditioned area, lhat portion of the
vent connector shall be listed Type B, Type L, or listed vent
material having equivalent insulation qualities.

Exception:  Single-wall metal pipe located within the exterior walls of

the building and located in areas having a local 99 percent winler
tlesign temperatire of 5°F (—15°C) or higher (see Figure C.2.4).

12.11.2.3 Where the vent connector used for an appliance
having a draft hood or a Category [ appliance is located in or
passes through attics and crawl spaces, that portion of the vent
connector shall be listied Type B, Type L, or listed vent material
having equivalent insulation qualities,

12.11.2.4 Vent conneclors [or residential-type appliances
shall comply with the following:

(1) Vent connectors [or listed appliances having dralt hoods,
appliances having draft hoods and equipped with listed
conversion burners, and Category T appliances thac are
not installed in attics, crawl spacces, or other uncondi-
tioned areas shall be one of the following:

{2} Type B or Type L vent material

(b} Galvanized sheet steel not less than 0.018 in.
{0.46 mm) thick

{¢} Aluminum (1100 or 3003 alloy or equivalent} sheet
not less than 0.027 in. {(.69 mm) thick

(d} Stainless steel sheet not less than 0.012 in. (.31 mm)
thick

{e} Smooth interior wall metal pipe having resistance to
heat and corrosion equal o or greater than that of
{b), (c), or {d} above

([} Alisted vent connector

(2} Vent conneciors shall nor be covered with insulanon,

Exception: Listed insuloted vent comneciors shall be installed accord-
ing to the terms of their lisitng,

12.11.2.5 Avent connector for & nonresidential low-heat appli-
ance shall be a factory-built chimney scction or stect pipe having
resistance to heat and corrosion equivalent toe that for the appre-
priate galvanized pipe as specified in Table 12.11.2.5. Factory-
built ehimney sections shall be joined together in accordance
with the chimney manufacturer’s instructions.

Table 12.11.2.5 Minimum Thickness for
Galvanized Steel Vent Connectors for Low-Heat

Appliances

Diameter of
Connector (in.)

Thickness (in.)

Less than 6 0.019

6 1o less than 10 0.02%
10 to 12 inclusive 0.029
14 to 16 inclusive 0.034
Over 16 0.056

For 81 units, | in, = 25.4 mm. | in.? = 645 mm*.

12,11.2.6 Vent conneciors for medium-heat appliances and
commercial and industrial incinerators shall be constructed of
tactory-built, medium-heat chimney sections or steel of a
thickness not less than thar specified in Table 12.11.2.6 and
shall comply with the following:

(1) A steel vent connector for an appliance with a vent gas
temperature in excess of 1000°F (538°C) measured al the
entrance to the connector shall be lined with medium-
dury fire brick or the equivalent.

(2) The lining shall be at least 214 in. (64 mm} thick foravent
connector having a diameter or greatest cross-sectional
dimension of 18 in. (460 mm) or less.

{3} The lining shall be at least 4¥% in. {110 um} thick laid on

the 4% in. (110 mun) bed for a veni connector having a

diameter or greatest crossscctional dimension greater

than 18 in. (460 tm).

Factory-built chimney scctions, if employed, shall be

Jjoined together in accordance with the chimney manufac-

turer’s instructions,

(4
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Table 12.11.2.6 Minimum Thickness for
Steel Vent Connectors for Medium-Heat
Appliances and Commercial and Industrial
Incinerators

Vent Connector Size

Minimum
Diameter {in.) Area (in.%) Thickness {in.)
Uptel4 Upto 154 0.053
Over 1410 16 154 to 201 0.067
Over 1610 18 201 w0 254 0.093
Over 18 Larger than 254 0.123

For S[ unirs, 1in. = 25.4 mm, | in.” = 645 mm®

12.11.5* Size of Vent Connector.

12.11.3.1 A vent connector for an appliance with a single
draft hood or for a Category [ fan-assisted combustion system
appliance shall be sized and installed in accordance with
Chapter 13 or other approved engineering methods.

12.11.3.2 For a single appliance having more than one draft
hood outlet or flue collar, the manifold shall be constructed
according to the instructions of the appliance manufacturer,
Where there are no instructions, the manifold shall be de-
signed and constructed in accordance with approved engi-
neering practices. As an alternate method, the effective area of
the manifold shall equal the combined area of the flue collars
or dralt hood outlets and the vent connectors shall have a
minimum 1 ft (0.3 m} rise.

12.11.3.3 Where two or mare appliances are connected to a
common vent or chimney, each venl connector shall be sized
in accordance with Chapter 13 or other approved engineering
methods.

12.11.3.4 As an alternative method applicable only where all
of the appliances are drafti hood—equipped, each vent connec-
tor shall have an effective area not less than the area of the
draft hood owlet of the appliance 1o which it is connecled,

12.11.3.5 Where two or more appliances are vented through
a common vent connector or vent manifold, the common vent
connectar or vent manifold shall be located at the highest
level consistent with available headroom and dlearance ta
combustible material.and shall be sized in accordance with
Chapter 13 or other approved engineering methods,

12.11.3.6  As an alternate method applicable only where there
are two draft hood—cquipped appliances, the effective area of the
commaon vent connector or vent manifold and all junction -
tings shall be not lcss than the area of the larger vent connector
plus 50 percent of the area of the smaller flue collar oudet.

12.11.3.7 Where the size of a vent connector is increased o
overcome installation limitations and obtain connector capac-
ity equal to the appliance input, the size increase shall be
macle at the appliance draft hood outlet.

12.11.4 Two or Mere Appliances Connected to a Single Vent.

12.11.4.1 Where two or more vent connecions enter a comimon
gas vent, chiraney tlue, or single-wall metal pipe, the smaller con-
nector shall ener at the highest level consistent with the available
headroom or clearance to comhustible marenial.

2006 Edition

12.11.4.2 Vent connectors serving Category L appliances shall
not be connected Lo any portion of @ mechanical draft system
operating under positive stadc pressure, such as those serving
Category HI or Caregory IV appliances.

12,11.5 Clearance. Minimum clearances from vent connec-
tors to combustible material shall be in accordance with
Table 12.8.4.4.,

Exception:  The clearance between a vent connector and combystible
materield shall be permitted to be reduced where the combustible material
is protected as specified for vent connectors in Table 10.2.3(b).

12.11.6 Avoid Unnecessary Bends. A vent connector shall be
installed so as 1o avoid turns or other construction features
that create excessive resistance to flow of vent gases.

12.11.7 Joints. Joints hetween sections of cennector piping
and connections to flue collars or draft hood outlets shall be
fastened in accordance with one of the following methods:

{1} By sheet metal screws

{2} By vent connectors of listed vent material assembled and
connected 1o flue collars or draft hood outlets in accor-
dance with the manufacturers’ instruciions

{3} By other approved mcans

12.11.8 Slope. A vent connector shall be installed without any
dips or sags and shall slope upward toward the vent or chim-
ney at least ¥ in. /1 (20 mm/m).

Exception:  Vent conneclors allached to o mechanical draft system
installed tn accordance with the manufaciurer’s instruckions.

12.11.9 Length of Vent Connector.

12.1L.9.1 Avent connector shall be as short as practical, and the
appliance located as close as practical, to the chimncy or vent

12.11.9.2 The maximum horizontal length of a single-wall
connector shall be 75 percent of the height of the chimney or
vent, except for engineered systems. The maximum length of
an individual connector for a chimney or vent system serving
multiple appliances, from the appliance outlet to the junction
with the common vent or another connector, shall he 100 per-
cent of the height of the chimney or vent.

12.11.9.3 The maximumn horizontal length of a Type B
double-wall connector shall be 100 percent of the height of
the chimney or vent, except for engineered systems. The maxi-
rmum length of an individual conncctor for a chimney or vent
system serving multiple appliances, from the appliance cutlet
to the juncrion with the common vent or another connector,
shall be 100 percent of the heighe of the chimney or vent

12.1L.10 Support. Avent connector shall be supported for the
design and weight of the material ecmployed to maintain clear-
ances and prevent physical damage and separation of joints.

12.11.11 Chimney Connection. Where entering a fluc in a ma-
sonry or metal chimney, the vent connector shall be installed
above the extreme bottom to avoid stoppage. Where a thimble
or slip joint 15 used to facilitate removal of the connector, the
connecter shall be firmly attached to or inserted inte the
thimble or slip joint 10 prevent the connector from falling out.
Means shall be employed to prevent the connector from en-
tering so far as Lo restricl the space between its end and the
opposite wall of the chimney flue.

12.11.12 Inspection. The entire length of a vent connector shall
be readily accessibic for inspection, cleaning, and replacement.
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12.11.13 Fireplaces. A vent conncctor shall net be connected
to a chimney flue se1ving a fireplace unless the fireplace flue
opening is permanently sealed.

12.11.14 Passage Through Ceilings, Floors, or Walls,

12.11.14.1 Single-wall metal pipe connectors shall not pass
through any wall, loor, or ceiling except as permitted by sec-
tions 12.8.4.1 and 12.11.14.2.

12.11.14.2 Avent connector made of a single-wall metal pipe
shall not pass through a combustible exterior wall unless
guarded at the point of passage by a ventilated metal thimble
not smaller than the following:

{1) For listed appliances with draft hoods and appliances
listed for use with Type B gas vents, the thimble shall be a
minimum of 4 in. (100 mun) larger in diameter than the
vent connector. Where there is a run of not less than 6 ft
(1.8 m) of vent connecctor in the opening between the
draft hood cutlet and the thimble, the thimble shall be a
minimum of 2 in. {50 mm) larger in dizmeter than the
vent connector.

(2) For unlisted appliances having draft hoods, the thimble
shall be a minimum of 6 in. (150 mm} larger in diameter
than the vent connector.

(3) For residential and low-heat appliances, the thimble shall
be a minimum of 12 in. {300 mm) largerin diameter than
the vent connector.

Lixception:  In liew of thimble protection, all combustible matevial in
the wall shall be removed from the vent connector a sufficient distance
to provide the specified clearance from such vent connector lo combus-
tible material. Any material used to close up such opening shall be
noncombustible.

12.11.14.3 Vent connectors for medium-heat appliances shall
not pass through walls or partitions constructed of combus-
tible material.

12.12 Vent Connectors for Category I1, Category III, and Cat-
egory IV Appliances. See Section 12.5.

12.13 Draft Hoods and Draft Controls.

12.13.1 Appliances Requiring Draft Hoods. Vented appli-
ances shall be installed with draft hoods.

Exception:  Dual oven-type combination ranges, incineraiors, direct-
venl appliances; fan-assisted combustion system appliances; appli-
ances requiring chimney draft jor operativn, single-firebox boilers
equipfied with conversion burners with inputs greater than 400,000
Biu/hr (117 kW), appliances equiftped with blast, powes, or pressure
burners that are not listed for use with dvaft hoods; and appliances
designed for forced venting.

12.13.2 Installation. A draft hood supplicd with or forming a
part of a listed vented appliance shall be installed without al-
teration, exactly as furnished and specificd by the appliance
manufacturer.

12.18.2.1 If a draft hood is not supplied by the appliance
manufacturer where one is required, a draft hood shall be
installed, be of a listed or approved type, and, in the absence
of other instructions, be of the same size as the appliance fluc
collar. Where 2 draft hood is required with a conversion
burner, it shall be of a listed or approved tpe.

12.13.2.2 Where itis detcrminced that a draft hood of special
design is needed or preferable for a particular installation, the
installation shall be in accordance with the recommendations

of the appliance manufacturer and shall be with the approval
of the authority having jurisdiction.

12.13.5 Draft Control Devices. Where a draft control device is
part of the appliance or is supplied by the appliance manufac-
turer, it shall be insialled in accordance with the manufacturer’s
instructions. In the absence ol manufacturer's insiructions, the
device shall be attached to the flue collar of the appliance or as
near o the appliance as practical.

12.13.4* Additional Devices. Appliances (exceptincinerators)
requiring contralled chimney draft shall be permitted to be
equipped with listed double-acting barometric draft regula-
tors installed and adjusted in accordance with the manufactur-
ers’ insgructions.

12.13.5 Location. Draft hoods and barometric draft regulators
shall be installed in the same room or enclosure as the appliance
in such a manner as to prevent any difference in pressure be-
tween the hood or regulator and the combustion air supply.

12.13.6 Positioning. Draft hoods and draft regulators shall be
installed in the position for which they were designed with
reference o the horizontal and vertical planes and shall be
located so that the relief opening is not obstructed by any part
of the appliance or adjucent construction. The appliance and
its draft hood shall be located so that the relief opening is
accessible for checking vent operation.

12.13.7 Clearance. A dralt hood shall be located so that its
relief apening is not less than 6 in. (150 mm) from any surface
except that of the appliance it serves and the venting system to
which Lhe dralt hood is connected. Where a greater or lesser
clearance is indicated on the appliance label, the clearance
shall not be less than that specified on the label. Such clear-
ances shall not be reduced.

12.14 Manually Operated Dampers. A manually operated
damper shall not be placed in any appliance vent connector.
Fixed baffles shall not be classified as manuaily operated
dampers.

12.15 Automatically Operated Vent Dampers. An aulomati-
cally operated vent damper shall be of a listed type.

12,16 Obstructions. Devices that retard the flow of vent gases
shall not be installed in a vent connector, chimncy, or vent.
The following shall not be considered as obstructions:

(1) Draft regulators and safety controls specifically lisied for
installation in venting systems and installed in accordance
with the manufacturer’s instailation instructions,

{(2) Approved draft regulators and safety controls designed
and installed in accordance with approved engineering
mcthaods.

(8) Listed heat reclaimers and automatically operated vent
dampers inswalled in accordance with the manufacturers’
installation instructicns.

(4) Vent dampers serving listed appliances installed in accor-
dance with 13.1.1 and 13.2.1 or other approved engineer-
ing metheds.

(5) Approved economizers, heat reclaimers, and recuperators
installed in venting systems of appliances not required to be
equipped with draft hoods, provided the gas utitization ap-
pliance manufacturer’s instructions cover the installation of
such a device in the venting system and performance in ac-
cordance with 12.1 and 12.4.1 is obtained.
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Chapter 13 Sizing of Category I Venting Systems

13.1 Addilional Requirements to Single Appliance Vent.

13.1.1 Obstructions and Vent Dampers. Venting Table 13.1(a)
through Table 13.1(f) shall not be used where obstructions
{see Section 12.16) are installed in the venting system. The in-
stallation of vents serving listed appliances with vent dampers
shall he in accordance with the appliance manufacturer’s in-
structions or in accordance with the following:

(1} The maximum capacity of the vent system shall be deter-
mined using the “NAT Max” columi.

{2) The minimum capacity shall be determined as though the
appliance were 4 fan-assisted appliance, using the "FAN
Min” column to determine the minimum capacity of the
vent system. Where the corresponding “Fan Min™ is "NA,”
the vent configuration shall not be permitted and an al-
ternative venting configuration shall be urtilized.

13.1.2 Vent Downsizing. Where the vent size determined from
the tables is smaller than the appliance draft hood outlet or lue
collar, the use of the smaller size shall be permitwed, provided
that the inswallation complies with all of the following require-
ments;

{1) The total vent height (H) is at least 10 tt {3 m).

(2) Vents for appliance draft hood outlets or flue collars 121in.
{300 mm) in diameter or smaller are not reduced more
than one table sizc.

(3) ¥enws for appliance draft heod outlets or flue collars
larger than {2 in. {300 mm} in diameter are not reduced
more than two table sizes.

{4} The maximum capacity listed in the tables for a fan-assisted
appliance is reduced by 10 percent (0.90 x maximum table
capacity).

(5) The draft hood outlet is greater than 4 in. (100 mm) in
diameter. A 3 in. (80 mm) diameter vent shall not be con-
nected 1o a2 4 in. (100 mm) diameter draft hood outlet.
This provision shall not apply to fan-assisted appliances,

13.1.3 Elbows. Single-appliance venting configurations with
zero (0 laweral lengths in Table 13.1(a), Table 13.1(b), and
Table 13.1{¢} shall not huve elbows in the venting system.
Singlc-appliance venting with lateral lengths include two
90 degree elbows. For each additional elbow up to and includ-
ing 45 degrees, the maximum capacity listed in the venting
tables shall be reduced by & percent. For each additional el-
bow greater than 45 degrees up to and including 94 degrees,
the maximum capacity listed in the venting tables shall be re-
duced by 14 percent.

13.1.4 Zero Lateral. “Zero (0) lateral (L) shall apply only to a
straight vertical vent attached to a top outlet draft hood or flue
collar.

13.1.5 High Altitude Installations, Sea level input ratings shall
be used when determining maximum capacity for high-ahitude
installation. Actual input {derated for altitude) shall be used for
determining minimum capacity for high-alttude installaton.
13.1.6 Two Stage /Modulating Appliances. For appliances with
more than one input rate, the minimum vent capacity (FAN
Min) determined from the Chapter 13 tables shall be less than
the lowest appliance inpur rating, and the maximum vent ca-
pacity (FAN Max/NAT Max) determined from the tables shall
he greater than the highest appliance rating input.

13.1.7* Corrugated Chimney Liners. Listed corrugated metal-
lic chimney liner systems in masanry chimneys shall be sized by
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using Table 13.1{a) or Table 13.1(b) for Type B vents, with the
maximum capacity reduced by 20 percent. {1.80 x maximum ca-
pacity) and the minimum capacity as shown in Table 13.1(a) or
Table 13.1(h). Corrugated metallic liner systems insealled with
bends or offsets shall have their maximum capacity further re-
duced in accordance with 13.1.3. The 20 percent reduction for
corrugated metallic chimney liner systems includes an allowance
for one long radius 90 degree turn at the bottom of the liner.

13.1.8 Connection to Chimney Liners. Connections between
chimney liners and listed double-wall connectors shall be
made with listed adapters designed for such purpose.

13.1.9 Vertical Vent Upsizing/7 x Rule. Where the vertical vent
has & larger diameter than the vent connector, the vertical vent
diameter shall be used to determine the minimum vent capacity,
and the connector diameter shall be used to determine the maxi-
mum vent capaciry. The flow area of the vertical vent shall not
exceed seven times the [low area of the listed appliance catego-
rized vent area, flue collar area, or drft hood outlet area unless
designed in accordance with approved engineering methods.

15.1.10 Draft Hood Conversion Accessorics. Draft hood con-
verston accessories for use with masonry chimneys venting
listed Category I fun-assisted appliances shall be listed and in-
stalled in accordance with the listed accessory manufaciurcrs’
tostallation instructions.

13.1.11 Chimneys and Vent Locations. Table 13.1(a) through
Table 13.1{e) shall be used culy for chimneys and venis not ex-
posed o the outdoors below the raof line. A'Type B vent or listed
chimney lining system passing through an unused masonry
chimney flue shall not be considered to be exposed to the out-
doors. A Type B vent passing through an unventilated enclosure
or chase insulated to a value of not less than R8 shall not be
considered to be exposed to the outdoors, Table [3.1(c) in com-
binaden with Table 13.1(f) shall be used for ¢lay-tile-lined exte-
rior musonry chirmeys, provided all of the following require-
ments are met:

{1} The vent connector is Type B double wall.

{2) The vent connecior length is limited to 18 in./in. {18 mm/
mmi} of vent connector diameter,

{3} The appliance is draft hood-equipped.

(4} The input rating is less than the maximum capacity given
in Table 13.1(c).

(8) For a water heater, the outdoor design temperature shall
not be Iess than 5°F (-15°C).

(6) For a space-heating appliance, the input rating is greater
than the minimum capacity given by Table 13.1(f).

{7) Where the conditions of 13.1.11(1) through {6) cannot
he met, an alternative venting design shall be used, such
s a listed chimncey lining system.

Exception:  Vents serving listed appliances installed in accordance
with the appliance manufacturer's installation imstructions.

13.1.12 Corrugated Vent Connector Size. Corrugated vent
connectors shall not be smaller than the listed appliance cat-
egorized vent diamerer, flue collar diameter, or draft hood
ontlet diameter.

13.1.13 Upsizing. Vent connectors shall not be upsized more
than two sizes greater than the listed appliance categorized venl
diameter, flue collar diameter, or draft hood outlet diameter.
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13.1.14 Multiple Vertical Vent Sizes. In a single run of vent or
vent connector, more than one diameter and type shall be
permitted to be used, provided thar all the sizes and rypes are
permitted by the tables.

13.1.15 Interpolation. Intcrpolation shall be permitted in cal-
culating capacitics for vent dimensions that fall between table
entries. {See Example 3, Annex G.)

Table 13.1(a) Type B Double-Wall Gas Vent

13.1.16 Extrapolation. Extrapolation beyond the table entries
shall not be permitted.

13.1.17 Sizing Vents Not Covered by Tables. For vent heights
lower than 6 ft (1.8 m) and higher than shown in the Chapter
13 1ables, engineering methods shali be used to calculate vent

capacitics,

Nwnober uf Appliances;

Single

Appliance Type:

CategoryT

Appliance ¥ent Connection:

Cunnecied Directly te Yenat

Yent Diameler — 0 (in.)}
3 4 5 ] 7 8 8
Appliance Input Rating in Thousands of Bru per Hour

Height  Lateral FAN  .NAT FAN NAT FaN ! NAT FaN  NAT FAN - NAT

" I sl L . :
(ft) £ty Min  Max Max Min  Mex | Max | Min Max Max | Min Max  Max
6 0 0 0 524y 285 o 370 0 BGT 470
2 27 EE S BT 55 285 65 D43 870
q 39 66 316 [ 211 7% .27 9% 585 362
i 47 M s 20n 9% 413, ¥4 110 3RO 354
8 4 i 0 R34 920 0 780 416 01006 53T
i 25 47 9Ll 947 o 485 . 322 G 619 di8
5 43 7w w6l 287 83 473 . 813 96T, 407
8 5l M 347l 9w 6%  46% - 303 | 117 AOG. 498

H _ f T
10 i i U175 E100, D 4631, 345 d 450 0 1096 535
2 12 17 18 | 41 23 0 a0z, 27 48 355 87 G834 457
5 23 LS R R N 41 68 302 289 a1 246 95 ETI 44B
10 30 4 10el-| 88 376! 45| o4 330] 122 65l 427

1 B N
15 ¢ 0 0 o 716 390 0 525 0 1263 g82
2 11 26 3 4T 316 15 434 53 BI5 b4
5 22 39 64 468 300 7% 408 g 500 599
10 29 51 8¢ 4451 88 39 86| L6 7T 507
15 35 &1 98 4281 275 s 3l 134 T 4m
20 0 o o ¢ T 430 0 1087 ° B5 0 1334 762
2 10 1% 51 391 Mg CPI TEU v} 50 917! 612
3 21 38 62 s19i 88y 73 69T 460 B6 902 599
10 25 5 Bl 499, 95 675, #43| 112 &7 576
15 34 5% 94 agl:  BE| 11 esai 477|123 858! 8S7
o0 45 ] 107 464 265 125 634 430 145 830 537
30 1] I 4] [i] Rh3 : 475 LER B ) i B50 01548 #4545
2 9 14 27 6I3: 384 i 826 535 42 107 o
5 21 36 6% 600 [ 38y 6 8110 534 82 1085, 688
10 27 48 EC. Y TRR- ) 91 788 507 107 1028 668
15 KRS 57 90 60, 35F) 105 7651 400 124 1002 648
20 56 66 ! w2 sew | ma¥| me w3 e7a| 139 977’ 62R
30 NA R 2 181 507 321 149 702 ade 171 929 594
BN = o

5 i i 0 sa7, o4 g 633 363 o @2 51 612697 8 o173 952
2 B 14 : 15 487 314 2 s M5 g 975, 65 8% 1276 ®18
5 20 a5 435 487 pow’ 55 7h2 i 4B 65 960 606 77 1250 798
15 26 45 36 471 268 T4 BBl 4Y6 B6 935 38| 101 1230 7T
15 39 54 L 8 662, 418|106 SLI! 572) WY 103 747
%0 Na i : TE 40 978 97 62, 40 118 898 556|121 1% w22
50 NA g1 20! 99 Al ysw] 129 605 876 14t B4 5221 181 125 670
189 o NA 0 407 LR ] 0 b7 I 560 0 1411 770 01908 1040
2 NA lz 354, 1% BBE v 18 83 ¢ B0 21 11550 YOD 25 1536 9%
5 NA 33 87, LT . 52 820 A4 60 1141 ga2 711519 9%
10 NA 43 93! 53 542 <851 68 801 443 a0 18 67 B4 1492 910
15 NA 50 321 NA 62 528 3h) 80 782 482 95 1095 666 109 1465 895
20 NA 1ose sy N 71 513 B¢ ab TN i 471 105 107%  65% | 122 1438 . H8D
20 NA : A NA 8 290 i NAS 92 483 INA| O My Tos i o4e%] a3l 029 ewR| 149 1387 849
50 NA ONA NA NA NA L NA| A Nal NA| 147 a2 wNal| 180 es1i 408 197 944 BTE| 217 IBR 787
{coniimues)
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Table 13.1(a) Continued

Numher of Appliances:

Single

Appliancr Type:

Category 1

Appliance Vent Connection:

Connecied Directly 1o Vent

Vem Diamcter — I {in.}

1 12 14 16 18 20 2 24
Appliance Input Rating in Thousands of Biv per Hour
Height lateral |  FAN  NAT. FAN 5 FAN FAN NAT| FAN ' NAT
H L o o 3 I
(i (i Min “Ma Min  Max | 'Max Min  Max Min  Max Mux * Max
& 0 0 1B46 o 2083 o 3802 0 472 T2l 0 5TT 08 3520
2 103 o992 1781769 225 2250 206 2782 | 60 477 4030 - 2670
4 147 975 242 1761 {1160 | 300 22471475 | 390 2974 469 3370 . 2315 1023 2660
& 17 967 276 1755 T1s0 ) 341 9245 146 | 437 wre7 525 8363 1 4017 2650
8 0 ¢ 1858 0 396 e[ 0 4333 -9 0 5347 6535 L3860 0 7B ¢ AN
2 98 124 Y68 2030 | 1340 | 212 2584 278 3196 3892 anl o 4E%4 . 3050
5 154 1110 251 2015 | 3%a0 | 310 2503 HOE B80! 3853 ! 562 4B12 1 804D
5 180 1097 i 28 2000 ;7300 | I54 2562 430 3168 ¢ 3830 1 2 630 46021 3030
10 G 0 13778520 o 2036 7 D 3747 4995 0 47822480 0 595 7254 0 082 | 4460
i 65 852 i'56 83 1244 161 9286 | L0 | 207 2468 I'ime0’] 264 3mne 4322 840 | 378 5153 4390
5 g 839 149 1293 248 9938 | 1461 | 300 2849|871 | 382 333G 501 |28 54b 5132 9371
10 142 817 187 1204 298 2200 [(1430 | 354 2318 T[R40 | 489 3504 1268 641 5009 | 3340
15 o 0 1596 843 ¢ 2380 0 4423 L9270l 0 suve 0 7099 . 3620. 8665 0 10393 | 5300
¢ 63 1019 7675 86 1495 147 27\ [ 1770 186 5467 230 4304 5232 ' 3410 | 346 62511 4080
5 165 1003 1660 | 140 1476 229 2606 | 1748 | 285 3442 355 4278 27" 5904 | 5385 | 501 6222 4057
W0 133 177 1446 G0 283 9630 FITI2| w6 3402 452 4934 HTRG" 3186 haas’| mee  s175 - am19
15 155 e 1418 B8 2628 16701 385 58GH ' 479 4192 5115, 3300 | 663 K129 3880
20 o ) 0 2637 0 4948 I w0 | 0 646 0 7988 u7as | ¥ 11753 5000
¢ 59 Bl 1604 133 3007 9000 | 175 %985 . 290 4014 5083 521 7154 4700
5 161 185 1674 29 3071 Flovs | 2w au26 437 4885 ' 5850 ‘3880 473 TII9 ! 3662
10 130 172 1641 ; 973 3029 1940 334 3830 413 4835 5306 | 3830 | 573 7063 4600
15 150 195 1609 3 306 2988 (910 372 883 | 459 - 4780 ", 3090, EPERE 7007 | 437h
20 167 217 1678 | 335 2048 404 3791124 495 4737 30 5792 6353 * 4550
30 0 o 0 3004 (13507 ¢ 5795 o 7420 9341 ¢ 11,488 13,348 7060
¥ 54 74 2004 7 127 3696 150 4784 5900 7194 | 4651 8617 | 5600
5 % 127 1981 ‘1280 206 3666 - 258 4701 |30 312 5863 37 7h94 2 4629 8574 © 5552
10 123 164 1044 250 3617 SI6 A647 | & 3B6 5803 | 7090 1 505 - Hit7]
15 143 187 1902 292 3570 434 4504 481 5749 . 3¢ 7026 | 3437 ° 5301
20 160 207 1873 319 3523 384 4ngR 467 5686  36f CO64 5370 ¢ 5510
L 195 246 1507 |17 369 3433 A0 4442 B0 R574 G542 U 5295
50 a 1] o 3441 0 AT 0 BTT4 011199 | 3 14,767 © 6 16,694 B350
2 41 66 2431 113 4554 141 BG4 17 7339 10,788 | 6860
5 o0 118 2406 191 anu 234 5BUG 249 7205 10,757 | 6818
10 ns 154 2366 245 464 ; 205 RTB3 855 7224 10,652 ' 6749
15 136 177 2827 274 4408 3500 &7 i W6 7155 43 10,570 5 6710
20 15} 195 2288 W0 4356 ; 361 5641 438 0BG ; 10,488 ; G670
30 183 232 2914 ST 4205 247 412 AH2E A 494 G053 10,328 1 BROD
110 o o 0 3025 o 14 o Lo48s 1§ 015434 1 G F16F17 | S600 0 ULETE 10.500
2 30 44 %027 ; 05 5834 {3500 | 120 7543 138 9577 169 11,608 | 7 204 14,264 ; 8300
5 A2 107 2002 136 4282 e 172 5797 {3475 ( w08 7544 245 9528 | 298 11,748 | 341 14,204 | 5736
19 168 142 296 180 4231 ¢ 22% 5737 ! 268 TA78 14509 | BE 9447 5727 57411558 | 436 14,105 | 5683
15 126 163 2020 06 4182 26y 304 709 4457|368 9367 URA6SC| 41811569 1 487 14,007 | BG10
2 141 181 2880 226 419312488 | 277 430 7341 $87 9289 ! 452 11,482 ¢ 523 13910 | 8387
56 170 213 2803 265 4057 935 | 319 5 88 7208 446 9156 5508 | 314 10,310 68505 592 14,7201 8391
50 241 29% 2657 850 4866 99RO | 415 5280 ]' “H100 | 486 6956 ¢ 4050 | 572 AS41 ; A%00 | F5910970 !G00 | 752 13,354 8100
(Sheet 2 0f 2)

For ST units, | in. = 25.4 ram, 1 ft = 0.505 m, 1000 Btu/hr = 0,293 kW, 1 in.? = 645 mm?.
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Table 13.1(b} Type B Double-Wall Vent

L Number of Appliances: | Single

Appliance Type: | Category 1

Appli Vent C. i Single Wall Metal Connector

Vent Diameter — D (in.}

3 T 4 5 l 6 7 8 9 W [ 12

Appliance Tnput Rating in Thonsands of Bru prr Hour

FAN  NaT| Fan Nar| Ean .'Ni‘ﬁ"l_ FAN  NAT| FAN NAT| FAN NATI EAN  NAT| FAN  NAT

Height Lateral | FAN | NAT

186 192 3712674 254 HOG 196 | 09 448 5] 474 616 5400 | 448 2107 596 | buz 2B P B5E ) BOB 15L0 WRA

H L ) ; .
[$11] (Fr} | Min Mnxg Max Min Max ._Mm; Min Max Max Min  Max .’Ma-’ii, Min Max Max | Min Max Mnc Min Max ° Max | Min Max . Max | Min Max Max
[ B | 38 77 85 2497 140 | 126 879 904 | 165 D2Y 284 | 211 665 569 { 967 BG4 469 | 571 1118 @ | 537 1630 £40
2 | %9 51:-3 £ 156 & 104 | 123 231 156 156 330 213 | 201 493 .284 | 251 54l 368 | 347 673 453 | 408 079 48
4 | NA Na 102 1520 102 {146 925 1827 187 313 wAS | 287 416 977 | 205 5R% 560 | 408 664 443 | 534 971 433
6 | NA Na 14 147 99 | 163 220 w4s | 207 307 w8 | ooy 4001 @7r | sw? 526 de | 449 656 43m | 638 062 627
B o | 57 i 164 B5 273 154 | 128 412 - 234 | 161 BHE0 318 | 206 77744 | o5 1002 586 | 360 1257 658 | 521 1862 96V
2 | %9 s 108 83 176 0 119 | 121 2R 176 [ 13% 363 246 | 197 482 ;821 | 946 617 417 | 330 VBB 513 | 486 1120 T3
5 [ NA Na 102 i 107 168 P Is (151 252 171193 382 995 [ A 470 WIT w05 604 apd |48 754 | hoo | 598 1104 730
3 | NA NA . 95 64122 160 107 | 175 243 IG5 {993 342 925 | 280 458 300 | 344 50l 902 [ 470 T4 4HG | 665 1089 7l5
1 v |97 ari 174 0760 | B2 20 C 165 | 120 444 g5i’| 158 Gos  3d4 | 202 se4 ) 249 | 203 1008 53¢ | 251 1973 M8 | 507 2081 1057
2 | 30 6. W7 LORG| B2 193 198 | 1% 287 194 | 15% 400 2vE [ 19% 5310364 | 242 681 4%e | R32 R49 ., 550 | 475 1242 8as
5 | 52 866 111076, 105 185 129 1148 277 ; Lu6[ 190 388 961 | 241 5if Hed | 299 GO7 443 | 409 B84 54 | 584 1224 u%s
10 | NA WA Bal1sz 1718 112 | 188 6L 7237 369 241 |296 497 1305|263 £43 425 | 492 508 520 | 698 1194 78
15 o | 36 63l 57 80 : 116 494 283 | 153 715 388 | 195 966 A3 ) 244 1258 681 | 336 1501 836 | 4B 2574 1287
2 | 38 3! 47 H0 115 337 2u4 | 148 478 314 | 187 631,413 (232 512 543 [ 319 10150 67 | 457 1491 oy
5 | 51 08! 102 144 326 217{ 182 459 208 | ¥31 616,400 | 287 FO5 526 | 302 G497 457 | 562 1469 963
10 | NA NA 128 182 A0R 204 | 298 438 284 | 284 542 UART | 340 ol A01 | 470 064 628 | 664 1433  G2R
15 | NA NA 158 220 200 162 | e72 418 26D | 3% 068 D 67 [ 4t T2 484 [ G40 037 601 | 750 1390 s0s
20 I ' 54 200 78 Tiia 587 306 14y 772 426 | 190 1033 [57s | 298 1379 vs [ 326 17507 927 | 473 2631 1346
2 | 87 Tal 56 148 8 113 375 2483|144 528 344 | 182 T0B; <68 |27 914 B | 300 1146 Tae | 443 1683 1008
5 |50 esl ard m o0 100 i 369 - 2590 178 B14 334 [ 224 607 457 | 278 ROG . 506 | 881 1126 744 | A7 1665 1074
19 [Na Nal ar’] s o9 125 ! 177 344 324 | 2ue 4m 316 | 277 666 - 487 | 330 g66 570 | 45F 1002 F0U | GG 1626 1937
15 | NA NA L NA [ NA NA! B0| 155 208 136 216 225 210 [ 264 469 301 | 925 640, 430 | 303 AR 540 | RYS MOGD  A77 | TR0 I58Y 1005

20 [Na Na b NalNa NA TN,

|

40 o | s 58 227 | 76 110 584 384|144 84y 472 | 184 1168 Gay [ 228 1342 852 | 312 1971 . 108G | 454 2995 1545
2 | 37 55 164 11| 7 109 420 2790 133 &10 392 | 173 823543 | 209 1069 408 | 206 13460 8A3 | 404 1990 1308
5 | 49 72 157 D106 98 136 417 27t [ 171 595 382 | 215 B06 . Bl [ 200 1049 634 ) 36G 1324 ¢ R4y | 524 1971 198%
10| Na al 122 171807 57918 570 867 | 26b 77754l | 997 1007 662 | 440 1287 821 (620 1027 1243
15 | NA s 151 208 577 242|985 547 $49 | 312 750 48| ¥ 985 688 | 507 1351 701 | 70 1984 1205
a0 | nA NA 161 6 357 228|988 524 333 | 360 723401 {433 UA5  BIS | 570 126 . 7ad | 780 1841 1166
30 NA NA WA NA&  NA  NA | 389 477 505 | 461 670?-120 a4l H0R 74 | 704 1147 7w0 | 987 17HG TIOL
50 o | 33 51 213 ; 73 105 £23 351 ( 198 928 515 | 176 1202 704 | 220 1724 948 | 205 2223 ; 1180 | 498 3432 1818
2 | 86 53 1Bl 7% 104 495 9131133 712 433 | 168 9700613 [ 209 1973 . 811} 280 |515|mo? 401 2436 1509
5 | 48 00174 94 131 452 305 | 164 695 435 | 204 033 BOZ | 957 1232 795 | 347 1591 99 | 496 2996 1490
10 | wa 89 i 1R 162 61 - 907 203 G671 420 | 253 923 383 | 313 1217 766 | 418 1551, 963 | 5BO 2%4T 1455
15 | ¥a 12 145 Tigg 441 280 [ 244 646 805 | 299 B94 502 | 867 1143 736 | 481 15120 U4 | GBS 2299 1421
20 | Na NA 176 257 | NA | 9% 420 267 | 285 622 80 [ 345 866 545415 1150 708 [ 544 1479 o005 | 70 2251 1387
30 | wa NA, NA NA _NA | 816 576 NA 373 573 NA | 442 B00 ¢ 302520 1086 . 649 | 674 1909 . 545 | 892 ©159 1313
. , d , .
100 o [Na Nal na ]l a0 69 4031 NA | 100 659 3951 131 991 536 | 166 1404 . 7G5 | 207 1900 . 1033 | 275 2479 0 1300 | 505 3912 2042
9 | NA WA LNAL S T 850 % NA [ 98 563 73| 126 ROR 308 | 1R 1152608 | 196 15%2 933 | 250 19%0: 18 | 3 s0m si7
5 | na wa | NAT] 87 90 342 NA | 125 551 3667( D6 813 501 | 1694 1158686240 (514 931 | 592 1945 1153 | 450 2990 4796
0 {NA Na | wa | s 113 2240 MNA | 153 53 . A54 | 191 789 4R6 | 238 1104 | 672 | 293 1477 - 002 | 38D 1005 1133 | 547 2938 1763
15 |'va Nalonas] s 195 510 NA |18 511 845] 280 764 473 | D91 1075 1656 | 342 1445 884 4¢7 1865 1110 | 618 2545 1730
20 | Na NA | Na| Na 168 205 ; NA | 224 4R7 Ma| 270 735 458 | 325 1046+ 630 | 591 1410 BG4 | 507 1825 1087 | GO0 2R3 1606
30 | NA NA | NA] NA 291 2640 NA |BU1 448 NA | 355 635 NA | 415 UHE | NA | 491 1348, Bm4 | 631 1747 1041 | 834 2739 1627
a0 [ MA NA [ Nai| Na NA Na i NA [ NA NACNA| 340 584 NA 617 B6S ;NA| 711 1205 NA | 895 13001 Na 1138 2547 L4so

For 81 units, 1 in. = 25.4 mun, 1 ft = 0.805 m, 1000 Bru/hr = 0.293 kW, 1in.2 = 645 mn®.
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Table 13.1(c) Masonry Chimney

Number of Appliances: | Single
Appliance Type: | Category 1
Appliance Yent C t Type B Double-Wall Conneclor
Type B Double Wall C. 1] —Diiny
Ta be used with chimney arcus willun the size limils al bollom
3 q 5 3 7 B y 10 12
Applianee Input Rating in Thousands of Biu pee Hour
Height Lateral | FAN FAN Pl FAN  NaT| EAN  NAT ' £ AN
ol L : s
{fL) [Fiy | Min Min Min Max :,Mak Min Max iMax Min Max
6 2 | Na fa0 NA  NA -
5 | Na NA  NA
8 2 | Na
5 | Na )
K| NA 0 b 623
10 2 ] NA 1144 | 724
5 | NA 124 712
W | Na 1093 663
15 g | Na 99 008 1976 - 841
5 | NA 130 946 1852 ° 8%
1| xa 1173 w2 1915 © 77
15 | NaA 198 as0 1280 £ 742
20 2 | Na 87 1085 b8 053
A | NA 133 1050 1523 7 43R
| N4 | 167 1092 1482 ¢ 374
15 | N& 81191 987 1443 . B340
20| NA | 214 9Rs 1406 - 807
30 2 | Na 1240 1070 1793 M12
5 | Na 1216 1766 - 2ue
| Na 1176 1721 | 025
15 | Na L1gy - 1679 £ 981
20 | Na 1108 - 1638 | 940
50 | Na L035 .. 885 1560 . 977
50 z | wa 113 ° 81 2080 | 1243
5 | Na i 1387 52,1925
W | NA 1847 2006 1147
15 | NA 1307 7 1961 | 1009
20 | Na 1264 5 b 1014 1050
80 | NA 1196 1532 i g4
Blinimam 182
wnternal :
area of
chimaey :
an.%
Maxinlan L) | 792 °
ntermal .
arca of .
chimney .
(%

For 5L units, ! in. = 25.4 mm, | ft = 0.305 m, 1000 Btu/hr = 1293 kW, 1 in.? = 615 mm®.
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Table 13.1(d) Masonry Chimney

Number of Appliances:

Single

Applianee Type:

Category I

Appliance Yem Connecton:

Single-Wall Metal Connertar

Tn be used with chimney areas within the size lindis at hattom

Single Wall Metal Conncctor Diameter — £ (in.)

3 1 4 5 [ 7 8 9 )] 12
Appliance Input Radng in Thousands of Btu per Hour
Height Lateral FAN  NAT, FAN  NaT FAN  NAT| FAN NAT FAN NAT FAN NAT
H L RS - T SR g -
[ty (e | Min Max . Max Max | Min Max iMak | Min Max Mux | Min  Max  Max | Min  Max  Max
g 2 NA NA " NA 180 Na Na! NA 218| NA  NA 400 NA  NA  sm
5 NA  NA DT NA 164 Na NAG NA 297 | NA  NA 375 NA NA  BRD
I3 2z | NA NA  NA . BE{ NA  NA! NA NA 197§ NA  NA NA 349 | 382 725 . 445 549 DR 650
5 | Na NA NA B NA Na D NA  NA T IBZ] NA NA 246 NA 827 NA O NA 4221 679 1003 048
8 | Na Na  Na 47 Na NA L WA NA 17 Na WA NA T S17| Na  NAT a08] FaT 985 62l
U] 2 | NA N&  NA NA - NA Na 290 | 216 518° 297|971 634 37| %75 408, 490 | 536 1142 F2
5 | Na NA NA NA NAONA 203 NA NA276| 2%4 685 364 | 450 TR 463 | 657 1121 710
10 | Na NA NAS NA NA MA 1881 NA NAT26T| WA NA 845 | 547 Y08 44l | 7T 1088 s
15 2 | va NA BT{ NA NA. 166 478247 e onishs |24 i add| ser 965, 560 | 20 13T Baw
a3 | Na Na - 6] Na o NAC NANA 230 261 531 ;312 WS 755 48] 444 942 531 65T 1248 ¥
10 | Na NA NA BFY NA  NA NA  NA 2141 NA  NA 26| 392 792 882 | 531 907, 504 T4 1309 TR
1o | Na NA Na NA O NA O T9E] NA  NA G ZYE| 452 82 72| 606 873 481|841 1272 7H
20 2 | Na MA  NA Na 23] NA 163 420 278 206 258 864 490 | 252 1079 . 625 | H0B 1h4d 950
3 | NA NA NA NA TR NA NA&  NA - 252 2% 317 847 461 433 1056 KG4 [ 625 1518 930
10 | NA NA  NA NA - HE | NA NA WA 2357 317 382 W06 4%7( B17 16 552 735 1475 B
13 ] Na NA NA NA | 451 NA NA  NA 217 Na 442 773 4l4| 591 979 539 | 8% 1434 835
20 | Na NA Na B0 NA NA  MA L 202 NA NA NA 92| 663 944} B0 911 134 S00
80 ¢ | NA NA  NA  BL{ NA NA - 156| Na NA 21_5_' 158 578 302] 200 750 !420| 249 982 556 | 340 1237 TI&| 489 ITAD 11D
5 | Na Na Na -5y NA T OIZL] NA NA GI9G; NA C 2781 245 737 0391|306 958 AZa) 417 1200 680 | GO0 1760 - (000
10 | Na MA Na . 66 NA NAT 113 NA NA Na 60| 300 703370 | 370 U0 496 HOO 1168 644 | TO8 1713 1020
15 | Na Na A Nafl NA NA O 105 MA  NA NA Z40| NA NA 540|425 584 47| 572 1129 613] 98 1568 974
o | Na NA NA L NA{ NA Na: o B8 NA Na NAC 2281 NA O NA U327 NA NA 445) 643 1080, 585 | 833 1624 932
30| Na NA O NA O NA{ NA NA: NA| NA Na NA 18Z] Na NA 28] | NA NA 03] NA  NA- 544 1036 1539 BGS
50 2 | Na NA NA Na NA - 8500 191 BY7 475 | 238 1103 6SL| 322 1408 8l0| 463 2076 1240
5 | Na NA  NA 4 NA NA 591 NA  NA 442 | 293 1078 593| 308 18810 770 571 2044 1220
16| Na NA NAL 136 | NA NA NA 30F| NA  NA 420 | 355 1038 562 | s47 1957 728 | O™ 1994 1140
15 | Na NA  NA {1241 NA NA NA 2787 Na NA (3R] Na Na 533 46 1294 £95| 761 1945 10w0
a0 | Na NA NA O NA| NA NA O THED MNAT258{ NA NA 390 Na NA 5040 816 1251 660 | Sed 1808 1040
0 | Na NA  NA| NA NA NA MA MAL NA NACSIE| NA NA 453| NA  NAC BLD] l00W IR0 970
Minimum 981 - i 5y 69 Y a5 ! 12
ingernal ares .
of churmney h
finy e e .
Maxinum 187 269 352 445 550 72
inernal area . _
of chimney ! N
[J'I'l.z} i

For ST units, 1in.

=254 mm, 1 ft = (.305% m, 1000 B he =0.293 W, 1 in,

? = 545 mm?.
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Table 13.1(e) Single-Wall Metal Pipe or Type B Asbestos Cement Vent

Number of Appliances: | Single

Appliance Type: | Draft Hood-Equipped

Appliance Vent Connection: | Connected Directly to Pipe or Vent

Diameter — I (in.}
To be used with chimney areas within the size limits at bottom
3 4 5 G 7 8 1o 12
He}-{ght Lateral Appliance lnput Rating in Thousands of Btu per Hour
i

ity [§{3] Maximum Appliance Input Rating in Thousands of Btu per Hour
6 0 k] 70 116 170 232 312 500 750
2 k]l 55 94 141 194 260 415 620
] 28 51 88 128 177 242 360 600
8 33 42 76 126 185 252 340 h42 #15
2 42 6l 102 154 210 284 431 636
5 29 56 95 141 194 264 430 643
10 24 49 86 131 180 250 406 G253
i i} 15 B4 138 202 279 372 606 912
¢ 35 67 111 168 233 30l 5(15 760
5 32 61 104 153 215 289 430 724
27 h4 94 143 200 274 455 700
1% NA 46 84 130 186 258 432 666
15 0 44 k)l 151 23 A2 420 64 1n40
2 9 72 122 186 260 350 570 865
5 35 67 110 170 240 325 540 825
0 30 58 103 158 223 308 514 795
15 NA 50 93 144 207 20 488 760
0 NA Na £2 152 195 273 466 726
20 a 53 101 163 252 342 470 770 Haa
2 42 80 136 210 286 392 641 990
5 38 74 123 192 264 364 610 a5
0 32 65 115 178 246 345 571 910
15 NA ah 104 163 228 326 650 870
20 NA NA 91 119 214 A 525 832
a0 0 56 108 183 278 384 529 878 1370
2 44 B4 148 230 320 441 730 1140
El NA 78 157 210 206 110 644 1080
10 NA 63 25 196 274 388 fh6 1050
15 NA NA i 177 258 366 625 1000
20 NA Na 39 163 240 344 586 960
a0 NA NA NA NA 192 205 540 &90
50 o NA 12 214 31 443 5490 980 1550
2 NA a5 171 260 370 492 §20 1290
] NA NA 159 234 342 474 780 1230
10 NA NA 146 221 318 455 730 1190
15 NA NA NA 200 202 407 705 1150
20 NA NA NA 185 276 384 670 1080
30 NA NA NA NA 222 350 603 1010

For STunits, | in, = 25.4 mum, 1 fi = 0.505 m, 1000 B/ hr = 0.295 KW, | in.? = 645 mm?
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Table 13.1(f) Exterior Masonry Chimney

Number of Appliances:

Single

Appliance Type:

NAT

Appliance Vent Connection:

Type B Doubl.

EEd

e-Wall Connector

Vent Height Internal Area of Chimney (in.%)
H
(fi) 12 19 28 38 50 63 78 113
Local 99% winter design temperature: 37°F or greater
6 0 0 0 0 0 0 0
. 0 0 0 0 0 [ 0 n
1 0 0 ¢ 0 0 0 0 0
15 NA 0 6 0 0 0 0 0
20 NA NA 123 190 249 184 0 0
30 NA NA NA NA NA 393 334 0
50 NA NA NA NA NA NA NA 579
Local 49% winter design temperawre: 27°F io 36°F
6 0 0 68 116 156 180 212 266
8 0 n 82 127 167 187 214 263
10 0 il a7 141 183 201 294 265
13 NA NA NA NA 233 253 274 305
20 NA NA NA NA NA 307 330 362
0 NA Na NA NA NA 41% 445 485
50 NA NA NA NA A NA NA 763
Local 99% winter design temperature: 17°F 1o 26°F
& NA NA NA NA N 215 259 349
8 NA NA NA NA 197 226 264 352
10 NA NA NA NA 214 245 278 358
15 NA NA NA NA NA 296 331 398
20 NA NA NA NA Na 352 387 457
a0 NA NA NA Na NA Na 507 581
50 NA Na NA NA NA NA NA NA
Lacal 94% winter design temperature: 5°F to 16°F
6 NA NA NA NA NA NA NA 416
B NA NA NA NA N4 NA 312 423
0 NA NA NA NA NA 289 331 436
15 NA NA Na NA NA NA 398 485
20 NA NA NA NA NA NA 450 547
30 NA NA NA NA NA NA NA £82
50 NA NA NA NA NA NA NA 972
Local 99% winter design teraperalure: =10°F to 4°F
& NA NA Na NA NA NA NA 484
8 NA NA NA NA NA NA NA 494
16 NA NA NA NA NA NA NA 513
15 NA NA Na NA NA NA NA ARG
20 NA NA NA NA NA NA NA 50
30 NA NA Na NA NA NA NA 805
50 NA NA NA Na NA MNA NA 1003
Local 59% winter design temperatuce: —11°F or lower
Nat recommended for any vent configurations

For 51 units, 1 in. = 5.4 mm, 1 in.? = 645 mm?®, | ft = 9.305 m, 1000 Btu per hr=0.293 kW, °C = (°F - 32)/1.8.
Note: S8ee Figure G.2.4 for a map showing local 99 percent winter design temperaturcs in the United States.
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13.2 Additional Requirements to Multiple-Appliance Vent.

13.2.1 Obstructions and Vent Dampers. Venting Table 13.2(a)
through Table 13.2(i) shall not be used where obstructions (see
Section 2. 16} are installed in the venting system. The installa-
tion of vents serving listed appliances with vent dampers shall
be in accordance with the appliance manufacturer’s instruc-
tions, or in accordance with the tollowing:

{1} The maximum capacity of the vent connector shall be
determined using the NAT Max column.

{2} The maximum capacity of the vertical vent or chimney shall
be determined using the FAN+NAT column when the sec-
ond appliance is a fan-assisted appliance, or the NAT+NAT
cotumn when the second appliance is equipped with a draft
hood.

(3) The minimum capacity shall be deltermined as if the ap-
pliance were a fan-assisted appliance, as [ollows:

(2) The minimum capacity of the vent connector shall be
determined using the FAN Min column.

{b) The FAN+FAN column shall be used when the second
appliance is a fan-assisicd appliance, and the FAN+NAT
column shall be used when the sccond appliance is
equipped with a draft hood, to determine whether the
vertical vent or chimney configuration is not permitred
{NA). Where the vent configuration is NA, the vent con-
figuration shall not be permitted and an alternative
venting conliguration shall be utilized.

13.2.2 Vent Connector Maximmm Length. The maximum vent
connector horizontal length shall be 18 in./in. (18 mm/mm)
of connector diameter as shown in Table 13.2 2.

Table 13.2.2 Vent Connector Maximum Length

Coonector Coanector
Connector Horizontal Connector Horizontal
Diamcter Max. Length Diameter Max., Length
{in.) (fe) (in.) (ft)
3 44 12 18
4 G 14 2
5 i 16 24
6 9 18 27
7 1042 20 30
8 12 22 33
9 13% 24 36
10 15

For STunits, 1in. = 234 mm; 1 ft = G.305 m.

13.2.3 Vent Conncctor Exceeding Maximum Length. The
vent connector shall be routed 1o the vent utilizing the short-
est passible route. Connectors with longer horizontal lengihs
than those listed in Table 13.2.2 are permitted under the fol-
lowing conditions:

(1) The maximum capacity {FAN Max or NAT Max) of the vent
connector shall be reduced 10 percent for euch additional
multple of the length listed in Table 13.2.2. For example,
the maximum length listed for a 4 in. {100 mm) connector i
6 ft (1.8 m). With a connector length greater than 6 {t
{1.8 m) but not exceeding 12 ft (3.7 m), the maximum ca-
pacity must be reduced by 10 percent (0.90 = maximum vent
connector capacity). With a connector Jength greater than
12 fi (8.7 m} but not exceeding 18 ft (5.5 m), the maximum
capacity must be reduced by 20 percent {0.80 x maximum
vent apacity).

2008 Edition

(2) For a connector serving a fan-assisted appliance, the mini-
mum capacity (FAN Min) of the connector shall be deter-
mined by referring to the correspanding single appliance
table. For Type B double-wall connectors, Table 13.1(a)
shall be used. For single-wall connectors, Table 13.1(b})
shall be used. The height (#;and lateral (L}shall be mea-
sured accarding to the procedures for a single appliance
vent, as if the other appliances were not present.

13.2.4 Vent Connector Manifolds. Where the vent conncctors
are combined prior to entering the vertcal portion of the com-
meoen vent 1o form a common vent manifold, the size of the com-
mon vent manifold and the common vent shall be determined by
applying a 10 percent reduction (0.90 x maximum cormmaon vent
capacity) 1o the Common Vent Capacity part of the common vent
tables. The length of the commen vent manitold (.M} shall not
cxceed 18 in./in. (18 mm/mm) of common vent diamerer (£).

15.2.5 Vent Offsets. Where the common vertical vent is offset,
the maximum capacity of the common vent shall he reduced
in accordance with 13.2.6 and the horizonial length of the
common vent offset shall not exceed 18 in./in. (18 mm/mm}
of common vent diameter (D).

13.2.6 Elbows in Vents. For each elbow up o and including
45 degrees in the common vent, the maximum common vent
capacity listed in the venting tables shall be reduced by 5 per-
cent. For each elhow greater than 45 degrees up to and includ-
ing 90 degrees, the maximum common vent capacity listed in
the venting tables shall be reduced by 10 percent.

13.2.7 Elbows in Connectors. The vent connector capacities
listed in the common vein sizing tables include allowance for ove
90 degree elbows. For each additional elbow up to and including
45 degrees, the maximum vent connector capacity listed in the
venting tables shall be reduced by 5 percent. For each elbow
grealer than 45 degrees up o and including 90 degrees, the
maximum venl connector capacity listed in the venting (ables
shall be reduced by 10 percent.

13.2.8 Common Vent Minimum Size. The cross-secuonal area
of the common vent shall be equal to or greater than the cross-
sectional area of the largest connector,

13.2.9 Tee and Wye Fittings. Tee and wye fittings connected 1o
4 commeoen vent shall be considered as part of the common
vent and constructed of materials consistent with that of the
COMMON VenL.

13.2.10 Tce and Wye Sizing. At the point where tee or wye fit-
tings connect Lo a commaon vent, Lthe opening size of the filling
shall be equal to the size of the commaon vent. Such [itings
shall not be prohibited from having reduced size openings at
the point of connection ol appliance venl connectors.

13.2.11 High Altitude Installations. Seca level input ratings shall
be used when determining maximum capacity tor high-alitude
installation. Actual input {derated for altitude) shall be used for
determining minimum capacity tor high-altitude insiallation.

13.2.12 Connector Rise. The connector rise (R} for each appli-
ance connector shall be measured from the draft hood oulet or
flue collar o the centerline where the vent gas streams come
together.

13.2.13 Vent Height. For multiple appliances all located on
one floor, available total height (A} shall he measured from
the highest draft hood outlet or flue collar up to the level of
the outlet of the cormmon vent.
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13.2.14 Mullistory Vent Height. For multistory installations,
available total height (H) for cach segment of the system shall
be the vertical distance between the highest draft hood outlet
or flue collar entering that segment and the centerline of the
next higher interconnection tee. {See Figure G.1{m).}

13.2.15 Multistory Lowest Vent and Vent Connector Sizing. The
size of the lowest connector and of the vertical vent leading to the
lowest interconnection of a multistory system shall be in accor-
dance with Table 13,1{a) or Table 13.1{h} for available total
height (H) up to the lowest interconnecton. {See Figure G.I(n).J

13.2.16 Multistory B Vents Required. Where used in multi-
story systems, vertical cormimon vents shall be Type B double-
wall and shall be installed with a listed vent cap.

13.2.17 Multistory Vent Offsets and Capacity. Offsets in mul-
tistory common vent systems shall be imited to a single offset
in each system, and systens with an oilset shall comply with all
of the [ollowing:

(1) The offset angle shall not exceed 45 degrees from vertical,

{2) The horizental length of the offset shall not exceed
18 in./in, (18 inm,/mm) of common vent diamcter of the
segment in which the offset is located,

(3) For the segment of the common vertical vent containing the
offset, the common vent capacity listed in the common vent-
ing tables shall be reduced by 20 percent (0.80 x maximum
COMMan vent capacity).

{(4) A muliistory common vent shall not be reduced in size
above the oftset.

13.2.18 Vertical Vent Size Limitation, Where two or more ap-
pliances are connected to a vertical vent or chimney, the [low
area of the largest section of vertical vent or chimney shall not
exceed seven times the smallest listed appliance categorized
vent areas, flue collar area, or draft hood outlet area unless
designed in accordance with approved engineering ethods.

13.2.19 Two Stage/ Modulating Appliances. For appliances
with more Lhan one input rate, the minimum venr connector
capacity (FAN Min} determined from the tables shall be less than
the lowest appliance input rating, and the maximum vent con-
nector capacity (FAN Max or NAT Max) determined from the
tables shall be greater than the highest appliance input rating.

13.2.20* Corrngated Chimney Liners. Listed cormugated metal-
lic chimney liner systems in masonry chimneys shall be sized by
using Tahle 13.2(a) or Table 13.2(b) for Type B vents, with the
maximum capacity reduced by 20 percent (.80 x maximum ca-
pacity} and the minimum capacity as shown in Table 13.2(a) or
‘Table 13.2(b). Cormugated metallic liner systers installed with
bends or offsets shall have their maximum capacity further re-
duced in accordance with 13.2.5 and 13.2.6. The 20 percent re-
duction for cormugated metallic chimney liner systems includes

an allowance for one long radius 90 degree turn at the bottom of

the liner.

13.2.21 Connections to Chimney Liners. Where double-wall
connectors are required, tee and wye fittings used 1o connect
to the common vent chimney liner shall be listed double-wall
finiings. Connections between chimney liners and listed
double-wall fittings shall be made with listed adapter fittings
designed for such purpose.

13.2.22 Chimneys and Vent Locations. Table 13.2(a) and
Table 13.2(b} shall be used only for chimneys and vents not
expused to the outdoors below the roof line. A Type B vent
passing through an unventilated enclosure or chase insu-
lated to a value of pot less than RB shall not be considered

to be exposed to the outdoors. Table 13.2(f), Table 13.2(g),
Table 13.2(h), and Table 13.2(i) shall be used for clay-tile-
lined exterior masenry chimneys, provided all the following
conditions are met:

(1) The vent connector is Type B double-wall.

(2} Atleast one appliance is drafi hood—equipped.

(3} The combined appliance input rating is less than the
maximum capacity given by Table 13.2(f} (for NAT+NAT)
or Table 158.2(h) {for FAN+NAT}.

(4} The input rating of each space-heating appliance is
greater than the minimum input rating given by Table
13.2{g) (for NAT+NAT) or Table 13.2{1) ([or FAN+NAT).

(3} The vent connector sizing is in accordance with Table 13.2(c).

(6) Where the condidons of 13.2.22(1} through (5) cannot be
met, an alternative venting design shall be used, such as a
listed chimney lining systemn.

Exception:  Vents serving listed appliances installed in accordunce
with the appliance manufacturer’s installation instructions,

13.2.23 Draft Hood Conversion Accessories. Draft hood con-
version accessories for use with masenry chimney venting
listed Category [ fan-assisted appliances shall be listed and in-
stalled in accordance with the listed accessory manufacturer’s
installation instructions,

13.2.24 Vent Connector Sizing. Vent connectors shall not be in-
creased more than two sizes greater than the listed appliance
categorized vent diameter, Hlue collar diameter, or draft hood
outtlet diameter. Vent connectors for draft hood-equipped appli-
ances shall not be smaller than the draft hood outlet diamerer.
Where a vent connector size (s} determined from the tables fora
fan-assisted appliance(s) is smaller than the flue coltar diameter,
the use of the smaller size(s) shall be permitted, provided that
the installation complies with all of the following conditions:

(1} Vent connectors for fan-assisted appliance flue collars 12 in.
(300 min) in diameter or smaller are not reduced by more
than one table size [¢.g., 12in. to 10in. (300 mm to 250 mm)
is a onesize reduction], and those larger than 12 in.
(300 mm) in diameter are not reduced more than two table
sizes [e.g., 24 in. to 20 in. (610 mm to 510 mrn) is a two-size
reduction ].

(2) The fan-assisted appliance(s} is common vented with a
drafi hood-equipped appliance(s).

(3) The vent connector hus a smooth interior wall.

13.2.25 Multiple Vent and Connector Sizes. All combinations

ol pipe sizes, single-wall, and double-wail metal pipe shall be al-

lowed within any conneclor run(s) or within the commeon vent,

provided ALL of the appropriaie tables permit ALL of the de-
sired sizes and types of pipe, as if they were used for the entire
length of the subject connector or vent. Where single-wall and

Type B doublewall metal pipes are used for vent connectors

within the same venting system, the common vent shall be sized

using Table 13.2(b) or Table 13.2{d} as appropriate.

13.2.26 Multiple Vent and Connector Sizes Permitted. Where

a Chapter 13 table permits more than one diameter of pipe to

be used for a connector or vent, all the permitted sizes shall be

permitted to be used.

13.2.27 Interpolation. Interpolation shall be permicted in cal-
culating capacities for vent dimensions thac fall between table
entries. (See Example 3, Annex G.}

13.2.28 Extrapolation, Extrapolation beyond the table entrics
shall not be permitted.

13.2.29 Sizing Vents Not Coavered by Tables, For vent heighs
lower than 6 ft {1.8 m) and higher than shown in the tables,
enginecering methods shall be used to calculate vent capacides.
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Table 13.2(a) Type B Double-Wall Vent

Number of Appliances: | Two or Maore

Appliance Type: | Category [

Appliance Venl Connection: | Type B Tuuble-Wall Cunnector

Vent Connector Capacity

Type B Double-Wall Yent and Connecior Diameter — D {in)
3 4 5 1] T 7 8 ] 16
Appliance [nput Rating Limits in Thousands of Bu per Hour
Vent  Conneclor - —
Height  Rise FAN FAN ] FAN
H R
(ft) (et Min Max Min Max Max
g 1 @ H7 35 206
2 FEI | 57 533
3 24 44 35 36%
# 1 22 40 L3 320
2 @ 44 a6 kKalH
3 24 47 a7 AH4
10 1 22 43 34 341
2 25 T 56 374
3 24 5D ki 402
15 1 21 50 a3 38%
2 22 B3 35 419
k] 24 5 36 445
20 1 21 54 33 436
2 I 34 463
3 23 60 35 486
30 1 20 62 3 512
2 21 64 13 535
5 22 66 34 535
50 1 9 7 30 (27
2 21 73 32 645
2 22 75 25 661
100 l 18 &2 28 810
2 B3 A0 822
3 20 B4 31 B34
Common Vent Capacity
Type B Double-Wall C Vent Diameter — I {in.}
4 5 6 7 i 8 9 10
Vent Combined Appliance Input Hating in ‘Thousands of Btu per Hour
Height T T TR o = g
H FAMN FAN FAN FAN FAN
(ft) +FAN +NAT +FAN +NAT +MAT
] 140 116 404 514 K4
] 135 129 444 348 577
1] 166 141 477 377 37
15 195 164 556 444 738
20 215 183 621 499 A26
0 244 210 720 583 973
50 70 244 #E4 700 11858
100 511 277 1025 B7S 1502
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Table 13.2(a) Continued

Number of Appliances: | Two or More

Appliance Type: | Category I

Appliance YVent Connection:

Type B Double-Wall Connector

Type B Double- Wall Veot and Connector Diameter — £ {in.}
16 18 } 20 22 24
Appliance lnput Rating Limits in Thousands of Biu per Hour
Yent Co - —— — -
Height Rise FAN : FAN FAN " NAT
H R
{F1y (£e) Min Min  Max  Max
6 2 174 346 NA  NA- NA
1 180 352 NA  NA  NA
6 NA NA NA  NA NA
8 2 186 365 Na NAI'NA| NA Na Na
4 192 572 9 BG0 3319 2180 | 669 895% 2500
6 198 380 568 8665 12640 662 4378 3130
10 2 196 379 NA NA; NA| NA NA- NA
4 201 87 581 3502 ;9980 | 686 4175 2710
& 207 595 530 2849 19760 094 4503 3270
15 u 214 408 NA NATNA| NA  MA NA
4 2921 416 624 383812490 | 734 4631 2080
6 293 424 634 421613080 743 5035 3600
20 2 293 430 NA NaA;.MA| NA  NA  NA
4 230 438 | 661 4190 19680 772 BOOS | 8130
6 287 450} 3708 .2650 | 671 4511 -31G0| 785 3392 5790
30 2 216 a6l NAUNA| NA NASNA| NA NA Na
1 293 471 8840 /2365 | 728 4861 2860 | 847 5606 . 3410
6 251 485 4080 2875 | 741 4976 '34R0| 860 A961 ; 4150
50 9 206 2659 . 435 NADNA| NA  NA NA NA  NA' NA
4 218 2814 . 447 4601 :26%3; 709 5560 ‘31857 B51 66330 3790
] 221 2051 i 461 4806 13208/ 724 5826 3855 | 867 A543 4620
100 2 192 3440 162 NAiNA] NA O NA NA  NA® Na
1 200 H606 1760 | 414 BO8Z 'RTRO| 639 7254 (3330 | 769 8630 3950
] 208 5 3714 19150 426 6143 3350 654 7453 4070 786 8852 : 4810
Common Vent Capacity
Type B Double-Wall Common Vet Diameter — ¥ (in.)
12 18 20 22 24
Vent Combined Appliance Inpuni Rating in Theusands of B per Hour
HCight . o B ;. : A N
H |FaN FAN N ! FAN FAN {NAT| FAN FAN & NAT
(fy  [+FAN +NAT + +FAN +NAT #NAT [ +FAN +NAT +NAT.
6 | so0 696 3488 0l 4206 3226 2300
g8 | 904 773 3890 4695  8616: 2680
10 | 1076 841 4241 5195 30371 292
15 | 1247 986 4971 6016 4670 3400
20 [f405 1116 5575 6749 BUE1 T 2R00
30 [ 1658 1327 559 TH40 6247 4480
50 | 2024 1640 o] 8116 9837 7813 5475
110,681 8648  59U0 |13.004 10,498 7200
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Table 13.2(b) Type B Double-Wall Vent

Number of Appliances: | Two or More

Appliance Type: | Category [

Appliance Vent Connection; | Single-Wall Metal Connector

¥ent Connector Capacity

Single-Wall Merat Vent Connector Diameter — D (in.)
3 1 5 B 7 8 [ 9 I 10
Appliance Input Rating Limits in Thousands of Bru per THour
Vent  Connector rp — P i —_— pe -
Height Rise FAN FAN NAT FAN 1
H R
{f1) (i1 Min Max Max
[H) | NA INA 207 205
2 NA NA 215 331
k] NA NA 222 56l
B 1 NA A 16
2 NA nNA 353
3 NA NA a8l
10 1 NA NA 333
Ky NA Ha 369
3 NA 91 98
15 1 NA v 380
2 NA 04 411
3 NA 100 4535
0 1 44 a7 125
2 a2 103 45%
3 L] 107 ° 476
30 1 47 1140 4497
2 31 115 521
3 4 119 542
5{ | 46 128 604
2 4% 132 623
3 A 136 B
100 1 15 140 77
2 48 155 58
3 al 157 Wi
Commuon ¥Vent Capacicy
Type B Double-Wall Vent Diameter — I {in.)
4 -[ 5 i 7 8 T 9 Lo
Vent Combined Appliance Input Rating in Thousands of Btu per Hour
Height n B
H FAN FAN .| FAN - FAN : FAN FAN FAN FAN | FAN FAN i FAN FANM
(fu) +FAN +NAT HEAN +NAT +FAN +NAT +FAN +NAT ‘HFAN +NAT FAN +NAT
6 NA 7 NA 113 2m 168 304 ) f65  AlA
8 NA 87 WA 126 218 178 351 436 730 AR
11} NA o4 163 157 257 189 357 487 TBY BT
15 121 108 189 15% ECL 414 544 905 718
20 131 1g - 208 177 305 247 463 U6 A 08
20 145 132 236 208 3500 286 535 Fiix) 115 9h2
A0 154 146 P6E 245 406 A48T Hay 254 1418 1157
o0 166 155 - 297 263 40 348 720 GG 1741 1459

For 51 units, 1in, - 254 mm, 1
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- 545 mm?, 1 ft = 0.305 m, 1000 Bw per hr = 0,293 kW,
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Table 13.2(c) Masonry Chimney

Vent Conncctor Capacity

Number of Appliances:

Twa ar More

Appliance Type:

Category [

Appliance Verd Connection:

Type B Double-Wall Connector

Type B Double-Wall Vent Connector Diameter — £ (in.)
3 4 5 6 7 8 9 10
Appliance Input Rating Limits in Thonsands nf Btu per Hour
Vent  Conncctor — — —— - - -
Height Rise FAN NAT| TAN NAT] FAN NAT{ FAN NAT| FAN NAT| FAN NAT| FAN NAT
H R .
(Ft) (Ft} Min Max ‘Max | Min Max | Max Min Max Max | Min Max Max | Min Max Max | Min Max Max | Min Max Max
B 1 24 33 21} 30 62 40 b5 194 101] w7 274;'1'41 104 570 201| 124 479 26%| 145 399 $19
9 26 43 28 41 79 5% 67 230 124{ 89 324 173 | 107 436 232 | 127 562 300 148 694 478
3 27 49 34f 42 92 6l 60 262 148{ 91 360 205|109 401 270 120 633 34¢| 151 795 439
8 1 24 39 9 7.4 71 213 106 G4 20457148 | 113 414 200 134 539 267| 156 G682 35
2 26 47 40 87 53 730946 1271 97 5600170 | 116 473 940 137 6l5 311 160 776 394
3 27 52 42 97 82 75 269 145] 99 383 (06| 119 517 276 | 130 672 358| 163 848 452
10 1 24 42 w80 a2 71232 1081 101 324 15%| 120 444 206|142 582 277|165 739 248
2 2 50 40 93 54 76 261 129 10% 366 -84 | 125 408 247|145 653 421] 168 825 407
3 27 55. 41 105 83 78 284 1481106 307 200|126 540 281 147 705 366 17} 893 463
15 1 74 48 33 03 4d] 54 154 72277 114] 100 3847164 | 126 511 220|168 658 297] 184 824 875
g 25 &b WM O105 53] BB 174 F1OeN0 184 103 419192 | 128 558 260 | 156 7I8. 330 187 000 482
3 2% 59 41 115 64 57 189, 76 319 1534 105 448 GPI%| 131 BUT 292 | 169 To(: 382 | 190 960 4RA
20 1 24 52 24| 37 102 461 53 71 313 119| 98 487 173|123 534 230|150 752 312{ 180 943 397
2 25 58 7B1[ 39 1147 567 55 73335 138 101 467 190 | 126 625 270:( 158 805 354 | 184 1011 452
3 Y6 63 38| 40 123 66| 57 75 353 157|104 485 292|120 661 801 | 156 851 396 187 1067 505
30 1 24 37 111 489 50 60 357 127| 96 5041187 119 680 256|145 S83: 337|175 1115 432
25 23 122 5By B4 72 376 145] 99 531 209|122 715 287|149 925 378| 170 1171 484
3 26 40 131 o 56 56 74 392 163 101 554 U283 | 125 746 317 152 968 418| 182 1220 535
50 1 23 51°.25( % 116 s1] 51 67 405 143 02 582 913| 115 798 994 | 140 1049 3U2| 168 1334 506
2 24 30 82| 37 127 6l 53 70421 1617 95 604 235 | 118 827 326 143 1085:.433 | 172 1379 553
3 26 64 36| 39 135 69 &5 : 72 435 180| 9B 624 260|121 834 357 147 1118 474 | 176 1421 611
100 1 23 a6 24| 35 108 50| 19 208 b| 65 428 15| 88 640287 109 907 33 134 1222 454 | 161 1589 596
2 24 53: 31| 37 120 63| 51 224 105| 67 444 174| 92 660 260 | 113 033 368 138 1258 497 | 165 1626 651
3 25 39 ,°035| 38 130 6§ 53 257.7018| 69 458 193 94 670 :985| 116 036 390( 141 1282 540 | 169 1661 . 705
Common Vent Capacity
Minimum Internal Area of Masonry Chimney Flue {in.%)
12 19 28 38 50 63 78 113
Vent Combined Appliance Inpul Ratmg in Thousands of Bia per Hour
Height - — : -
H |FAN FAN :NAT |FAN FAN NAT|FAN FAN NAT |FAN FAN NAT |FAN FAN :NAT|FAN FAN NAT |FAN FAN NAT |FAN FAN NAT
(f)  FFAN +NAT£NAT FFAN +NAT +NAT (FAN +NAT «NAT }FAN +NAT +NAT {FAN +NAT +NAT }FAN +NAT +NAT }FAN +NAT <NAT }FAN +FAN +NAT
6 | NA T4 ;,»:.25 NA 119 46| NA 178 71| NA 257 103| NA 351 -;___143 Na 453; 188 | NA 582, 246{1041 853 NA
8 | NA 8077 28] NA 1307 NA 193 82| NA 279 119| NA 38417163 | Na 501 9i8] 72¢ 6361 2781144 037 408
10 | NA 840 31| NA 138 NA 207 00| NA 208 131| NA 409° I77| 606 538 236| 776 686 30271226 1010 454
15 I NA  NAT 86| NA 152 NA 233 108| NA 334 152 523 467 2120 682 611 28%| 874 781 365 (1374 1156 546
20 | NA  NA, 41| NA NA NA 250 192 NA 86B 172 565 508;:-_245 742 668 535| 055 858 4191513 1286 648
40 | NA  NAZNA| NA Na NA 270 17| NA 404 198] 615 564 2278 BL6 47! 4981|1062 960 . 406 1702 1473 749
50 | NA  NAF NA| NA NA  NA  NA|[ NA NA. NA| NA 620 $28| 870 831 461 [1165 1089 6061905 1692 922
100 | NA  NA G NAL Na NA NA NA[ NA NAS NA| NA NAI 348 NA NA 499| NA NA 660[2053 1921 1058
For 51 units, 1 in. = 25.4 mm, 1 in.? = 645 mm®, 1 ft = 0.505 m, 1000 Btu per hr = 0.293 kW,
2006 Edition
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Table 13.2(d) Masonry Chimney

Vent Connector Capacity

MNumber of Appliances:

Two uvr More

Appliance Type;

Category I

Appliance Vent Cannection:

Single-Wall Metal Canncetor

Single-Wall Metal Vent Cannector Diameter — I2 {in.)
4 ! 5 6 7 8 9 10
Appliance Input Rating Limits in Thousands of Btu per Hour
Vent Co or — e -
Height Rise FAN NAT| FAN NAT| FAN NAT| FaN NAT| FAN NAT{ FAN NAT
H R o o '
(ft) {fe) |Min Max ‘Max | Min Max ‘Mt | Min Max - Max'| Min Max ‘Max | Min Max May’
6 | NA NA NA: ‘39| Na Na-. 66) 179 1910 100|231 271 140| 292 366 fl___i_zrm 362 471 . 252
g NA NA - NA CBZ) NA NA D B4 186 2970123 239 4210 172 201 432 231 378 537 200
3 NA NA NA BL| 134 1537 097|193 258, 247 365: 207 | 309 491 260 381 634 . 348
8 1 NA NA NA NA- 40| Na NA- 68| 195 208! 950 998 1467 813 407: 207| 397 530 263
2 NA » NA  NA B2 137 1390 85| 202 2400 195 | 958 343 177 223 465  238| 307 607 309
3 NA ;i NA  NA 62| 145 156 -0 087 210 264 ¢ TAB] 266 376 205 552 500274 407 663 366
10 1 NA NA; 22 NA Al s0 1817 wnd 202 225 267 316 151 333 434 L2131 410 5T 27| 558 727 343
2 NA NAY 29| Na 53] 136 150 86] 210 953 ; 276 368 181|343 459 244 420 G40 3T :
3 NA P 62| 143 166 99| 217 2770 147|984 3RO 207 232 B30 2791 150 691 563 }
! - - T - : - -
15 ] NA NA - 48129 151 73] 199 v 268 376 161 | 349 502 225] 445 646 201 | 624 808 - 366
2 N4 1031, 54| 185 170 . 83| 207 205: 1321277 411 189 | 330 548 9561 456 706G 354| 634 884 424
] NA “63] 141 185 U101 215 315 151 286 430 T 2013| %68 ARG 280 466 755 379 646 045, 479
i) 1 NA 128 167 Tb 197 304 LIF| 965 425 . 169 B4 569 935 | 439 734 3064 614 921 - 387
2 NA 134 185 90 205 323 274 455 195 | 355 610} 266 | 450 787 48| 627 086, 443
3 NA 140 199 01031 213 345 282 481 . 2194 365 64d, 268 | 461 B31 301| 639 1042 49§
30 | NA 126 187° 80| 193 3470124 259 492 1831 338 665 1 430 B61 3307 600 1089 . 421
2 NA 132 203 - 931 201 366 |- 142 969 518 205 348 699 - 442 908 372) 613 1145 473
3 NA 1138 216 1057 200 381 Y77 540 ¥ 224 | 358 720, 452 446 412 626 1193 . 524
50 1 NA 124 204 3 87| 188 302|130 | 2n2 567 208 aes vis 417 1022 1358 582 1302 402
g NA 130 218 100 196 408 : U62  BBH 230 389 BOG 420 1058  425:| BYG 1346 ' 545
3 NA 156 231 .112| 205 422! 176|971 607,255 849 831 440 1090 466: 610 1386 /597
100 1 Na 122 200 89| 182 416§ 1511 243 617 232 315 875 402 1131 444 | 560 1537 | 580
2 NA 127 215 162 180 4251169 | 253 636 © 254 | 326 899 1 21 1210 : 4857 675 1570 1634
3 ha 13% 998 115 | 199 438 188 262 654! 2797 337 92] 427 1238 520 58Y 1604 : GBY
Common Vent Capacity
Minimum Internal Area of Masonry Chimney Flue {in. ™
12 19 28 38 50 63 78 11%
Vent Combined Appliance Input Radng in Thousands of B per Hour
Ileighs : — — i T T .
H |FAN FAN !NAT|FAN FAN NAT|FAN FAN |NAT|FAN FAN |NAT|FAN FAN :NAT| FAN FAN NAT |[FAN FAN :NAT-|FAN FAN . NAT
() JFAN +NAT +NAT pFAN +NAT +NAT [FFAN +NAT +NAT pFAN +NAT +NAT pFAN +NAT +NAT HFAN +NAT +NAT {-FAN +NAT +NAT #FAN +FAN +NAT
6 | NA beo25) KA Na 253|107  NA 848 142 Na 187( NA 5790 R4p| NA w6 N
8 | va NA Na 276! 118 NA 380 162| NA NA 638 277|1186 028 405
10 | NA NA NA 295 | 129) NA 405, 175 NA T71 680 30011216 1000 | 450
15 | NA NA NA 8351 180 NA 400 210 677 _ 866 7720 36001359 1149 540
20 | NA KA NA 362! 170} NA 503 240| 765 661} 947 R49 415 (1495 1264 640
80| NA NA Na 8981 1957 NA 558 275 808 730 :.377)1052 057 490 | 1682 1447 - 740
50 | NA NA NA NAT MA| NA 612: 327 | NA P 152 1076 . 600 |1879 1672 - 010
100 | NA NA NA  NA, NAJ Na  NAa o NA| Na NA  NA BA3| 2006 1885 M6

For 81 units, 1 in. = 25.4 mm, | in.” = 645 mm?, 1 f = 0.305 m, 1000 Btu per hr = 0.293 kW,

2006 Edition
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Table 13.2(e) Single-Wall Metal Pipe or Type B Ashestos Cement Vent

Number of Appliances: | Two or More

Appliance Type; | Draft Hood-Equipped

Appliance Vent Connection: | Direct Lo Pipe or Venl

Vent Connector Capacity

Vent Connector Diameter .— I {in.)
Connector -
Tatal Vent Height Rise 5 4 5 il 7 1
H R
(Ft) (Ft) Maximum Appliance Input Rating in T Is of Btu per Hour
i 21 40 68 102 146 205
(] 2 28 58 86 124 178 235
3 34 61 98 147 204 275
i 23 44 ki 117 179 240
15 2 20 56 92 134 194 205
8 35 64 102 165 216 293
1 25 49 84 129 190 270
30 2 31 58 @ 145 211 295
and up 3 36 a8 107 164 232 331
Commaon YVentl Capacity
Commaon Vent Diameter — D {in.}
4 5 6 7 -] 1 12
Taotal Vent Height
H Combined Appliance lnput Rating in Thousands of
[111] Btu per Hour
3] 48 78 111 155 205 320 NA
8 55 89 128 175 234 365 505
10 5% 95 136 120 250 395 560
15 71 115 168 228 305 480 690
20 B0 129 186 260 340 550 790
30 NA 147 215 300 400 650 940
50 NA NA. NA 360 49) 810 11490

For 51 units, 1 in. = 25.4 mm, 1 in.2 = 645 mm?, 1 ft = 0.305 m, 1000 Bw per hr = 0.293 kW.
Note: See Figure G.1(f} and Section 13.2.

Table 13.2(f) Exterior Masonry Chimney

Number of Appliances: | Two or More

Appliance Type: | NAT + NAT

Appliance Vet Connection; | Type B Double-Wall

Connector
T T T T RciAL Ust: Gombined Appliance Mo Tnput Faing in Thousands of B por Flous

;; ':;I‘n Internal Area of Chimney (in.%)

H

(£ 12 19 28 38 50 63 78 113
6 25 4 71 108 143 188 246 NA
& 98 53 82 119 163 218 278 408
10 31 56 90 131 177 216 302 454
15 NA 67 106 152 212 283 365 546
29 NA NA NA NA NA 325 419 548
30 Ni NA NA NA NA NA 496 749
50 NA NA NA NA NA NA NA 992
100 NA Na NA NA NA NA NA NA

For $1 units, 1in. = 25.4 mm, 1 in.? = 645 mm?®, 1 ft = 0.305 m, 1000 Beu per hr = 0.293 kW.

2006 Edition
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Table 13.2(g) Exterior Masonry Chimney

Number of Appliances: Two or More
Appliance Type: NAT + NAT
Type B Double-Wall
Appliance Vent Connection: Connector

ce it Thiusands of Bty per

]_::;;;( Internal Area of Ghirmmey (in.%)
H
(fr) 12 19 28 38 50 63 78 113
Local 99% winter design temperature: 37°F or greatcr
] 0 o 0 0 G 0 0 ™A
8 @ o ] 0 ] 0 0 0
He 0 0 0 0 L 0 4] 0
15 NA 0 ] 0 ] 0 0 0
20 NA NA NA NA NA 154 a 0
30 NA NA NA NA NA 303 334 0
50 NA NA Na NA NA NA NA 579
1G0 NA NA NA NA NA NA NA NA
Local 99% winter design temperawure: 27°F o 36°F
G 0 0 68 NA NA 180 212 NA
8 0 G 82 NA NA 187 214 264
10 0 51 Na NA NA 201 225 265
15 NA NA NA NA NA 253 274 3065
20 Na NA NA NA NA 307 330 362
30 NA NA NA NA NA NA 445 485
50 NA NA NA NA NA NA NA 763
100 NA NA NA NA NA NA NA NA
Local 99% winter design temperature: 17°F to 26°F
6 NA NA NA NA NA NA NA NA
8 NA NA NA NA NA NA 264 352
10 NA NA NA NA NA NA 278 358
15 NA NA NA NA NA N& 331 398
20 NA NA NA NA NA NA 387 457
30 NA NA NA NA NA, NA NA 581
50 NA NA NA NA NA NA NA 862
100 NA NA NA NA NA NA NA NA
Local 99% winter design temperature: 5°F o 168°F
3] NA NA NA NA NA NA NA NA
8 NA NA NA NA MNA NA NA NA
1G NA NA NA NA NA NA NA 430
15 NA NA NA Na NA NA Na 485
20 NA NA NA NA NA NA, NA 517
30 NA NA NA NA NA NA NA 682
50 NA NA NA NA NA NA NA NA
100 NA NA NA NA MNA MNA NA NA
Local 9% winter design lemperature: 4°F or lower
Nat recommended for any vent configurations

For ST units, 1in. = 25.4 mm, 1in.% = 645 mm?, 1 ft = 0.305 m, 1000 Bru per hr - 0.293 kW, °C = (°F - 32}/1.8.
Note: See Figure G.2.4 for a map showing lacal 99 percent winter design temperatures in the United States.

2606 Edition
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Table 13.2(h) Exterior Masonry Chimney

Number of Appliances:

Two or More

Appliance Type:

FAN + NAT

Appliance Vent Connection:

Type B Double-Wall
Connector

VYent
Height Internal Area of Chimney {in.%)
H
(ft) 12 19 28 38 50 63 78 113
G 74 119 178 257 351 458 532 853
8 80 130 193 279 384 301 636 937
10 84 138 207 209 404 258 6836 1010
15 NA 152 234 354 467 611 731 1156
20 NA NA 250 568 508 663 858 1286
50 NA NA NA 404 564 747 969 1473
1] NA NA NA NA NA 831 1039 1692
100 NA NA NA NA NA NA NA 192]

For SEunits, 1in. = 25 4 mm, 1in.2 - 645 mm>, 1 {t = 0.305 m, 1000 Bw per hr = (1263 kW,

2006 Edition



h4-110 NATIONAL FUEL GAS CODFE. ANSI Z223.1-110

Table 13.2(i}) Exterior Masonry Chimney

Number of Appliances: | Two or More

Appliance Type: | FAN + NAT

Appliance Vent Conneclion: | Type B Double-Wall Connector

H‘;?;;l Internal Area of Chimney (in.?}
H
{Fe} 12 19 28 38 50 63 78 113
Local 99% winter design lemperature: 37°F ar greater
1] 1] 1] 0 a a 0 il 1]
8 ¢ 0 0 0 0 0 0 0
10 a o 0 0 1] 0 a ]
15 NA 0 0 0 0 0 0 0
20 NA NA 183 190 249 184 0 0
30 NA NA NA 334 393 08 REE) 0
B0 NA MNA NA NA NA 714 7 574
100 MNa A WA NA NA MA NA 1600
Local 99% winter design temperatare: 27°F ro 36°F
G o a 68 116 156 150 212 266
& 0 0 82 127 167 187 214 263
10 a Al 97 141 188 210 225 265
13 MA 11 142 1534 234 253 274, 305
20 A NA 187 230 284 307 30 362
i) NA NA NA 330 319 419 445 435
&0 NA NA NA NA NA 672 705 763
1H NA NA NA NA NA NA NA 1554
Local 99% winter design temperature: 17°F to 26°F
6 0 55 99 141 182 215 259 349
B 52 74 111 154 157 226 264 52
WA 0 125 169 214 245 278 358
5] MNA MNA 167 212 263 256 331 3ag
24 NA NA 212 an8 316 352 347 457
30 NA NA NA 362 429 170 507 581
B} NA NA NA MNA A 723 766 B6Z
108 MA NA NA NA NA NA NA 1669
Local 99% winter design temperature: 5°F to 16°F
6 NA 78 121 166 214 252 A 416
8 NA 94 135 182 230 265 312 425
10 NA 111 149 198 250 283 331 430
15 BNA NA 193 247 305 346 395 485
pt! NA Na NA 293 360 408 451 547
30 MNA NA NA 377 450 531 580 682
) NA NA NA MNA NA 7 853 972
Loy NA NA WA NA NA NA NA 1833
Local 98% winter design temperature: —10°F 1o 4°F
G NA NA 145 196 249 296 249 484
8 NA MA 159 213 269 320 71 434
NA NA 175 231 292 359 397 513
15 NA NA NA 283 351 404 457 586
20 LT3 NA MNA 333 405 468 528 g1}
20 A NA NA NA NA k] 667 B3
50 NA NA NA NA NA NA 955 1003
105 NA NA NA IeA NA NA NA NA
Local 999% winter design lemperature: —13°F ot lower
Not recommended for any vent configurations

For 81 units, 1 in. = 25.4 mm, 1 in.? = 645 mm®, 1 ft = 0.305 m, 1000 Btu per hr= 0.293 kW.
Note: See Figure G.2.4 for a map showing local 99 percent winter design temperatures in the United Srates.
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Annex A Explanaiory Material

Annex A is nol a part of the requivements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text

paragrafihs,

A.1.5 The following sample ordinance is provided 1o assist a
jurisdiction in the adoption of this code and is not part of this
code,

ORDINANCE NO.

An ordinance of the [jurisdiction] adopting the [year] edition
of NFPA 51/ANSI 7Z923.1, Nationa! Fuel Gas Code, doruments
listed in Chapter 2 of that code; prescribing regulations govern-
ing cenditions hazardous to life and property from fire or explo-
sion; providing [or the issuance of permits and collection of fees;
repealing Ordinance No. of the [fjurisdiction] and all other
ordinances and parts of ordinances in conflict therewith; provid-
ing a penalty; providing a severability clause; and providing for
publication; and providing an effective date.

BE IT ORDAINED BY THE {governing body] OF THY. fjuris-
diction]:

SECTION 1 That the National Fuel Gas Codeand documents
adopted by Chapter 2, three (3) copies of which are on file
and arc open to inspection by the public in the office of the
{jurisdiction’s keeper of records] of the [jurisdiction], are hereby
adopted and incorporated into this ordinance as fully as if set
out at length herein, and from the date on which this ordi-
nance shall take effect, the provisions thereof shall be control-
ling within the imits of the fjurisdiction]. The same are herchy
adopted as the code of the fpurisdiction] for the purpose of
prescribing regulations governing conditions hazardous to
life and property from fire or explosion and providing for
issuance ol permits and collection of fees.

SEGTION 2 Any persen who shall violate any provision of
this code or standard bereby adepted or fail to comply there-
with; or who shall violate or fail to comply with any order made
thereunder; er who shall build in violation of any detailed
statement of specifications or plans submitted and approved
thereunder; or failed to operate in accordance with any certifi-
cate or permit issued thereunder; and from which no appeal
has been taken; or who shall fail to comply with such an order
as affirmed or modified by or by a court of competent jurisdic-
tion, within the time fixed herein, shall severally for each and
every such violation and noncompliance, respectively, be
guilty of a misdemeanor, punishable by a fine of not less than
: nor more than $ or by imprisnonment
for not less than days nor more than
days or by both such fine and imprisonment. The imposition
of one penalty for any violation shall not excuse the violation
or permit it to continue; and all such persons shall be reguired
to correct or remedy such violations or defects within a reason-
able time; and when not otherwise specificd the application of
the above penalty shall not be held to prevent the enforeed
removal of prohibited conditions. Each day that prohibited
conditions are maintained shall constitute a separate offense.

SECTION 3 Additions, insertions, and changes — that the
[year] edition ol NFPA 54/ANSI 7.223.1, National Fuel Gas Code,
is amended and changed in the [ollowing respects: List
Amendments

SECTION 4 That ordinance No. of {jurisdic-
ton] entitled [fill in the title of the ordinance or ordinances in effect
at the present timef and all other ordinances or parts of ordi-
nances in conflict heréwith are hereby repealed.

SECTION 5 That if any section, subsection, sentence,
clause, or phrase of this ordinance is, for any reason, held to
be invalid or unconstitutional, such decision shall not affect
the validity or constitutionality of the remaining portions of
this ordinance. The [governing body] hereby declares that it
would have passed this ordinance, and each section, subsec-
Lion, clause, or phrase hereol, irrespectve of the fact that any
one or more sections, subsections, sentences, clauses, and
phrases be declared unconstitutional.

SECTION 6 That the {furisdiction’s kegper of records] is hereby
ordered and directed to cause this ordinance to be published.
INOTE: An additional provision may be required to direct the
number of times the ordinance is to be published and to
specify that it is to be in a newspaper in general circulation.
Posting may also be required.]

SECTION 7 That this erdinance and the rules, regulations,
provisions, requirements, orders, and matlers established and
adopted hereby shall take effect and be in full force and effect
{tvme period] from and after the date of its final passage and
adopticn.

A.3.2.1 Approved. The American Gas Association, American
Natipnal Standards Institute, and the National Fire Protection
Association do not approve, inspect, or certify any installa-
tions, procedures, appliances, equipment, or materials; nor
do they approve or evaluate testing laboratories. In determin-
ing the acceptability of installations, procedures, appliances,
equiprnent, or materials, the authority having jurisdiction may
base acceptance an compliance with NFPA or other appropri-
are standards. In the absence of such standards, said authority
may require evidence of proper installation, procedure, or
use. The authority having jurisdiction may also refer to the
listings or labeling practices (sez 3.2 2.) of an arganization that
is concerned with product evaluations and is thus in a position
Lo determine compliance with AGA, ANSI, CSA, NFPA, or ap-
propriate standards for the current production of listed items.
Additional information regarding the coordination of appli-
ance design, construction, and maintenance can be found in
Annex B.

A.3.2.2 Authority Having Jurisdiction (AHJ}. The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, ot other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating burean, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumcs the role of the authority having jurisdiction; at
govermnent installations, the commanding officer or depart-
mental official may be the autharity having jurisdiclion.

As used in the detinition of Authority Having Jurisdiction,
equipment includes appliances and materials.

A.3.2.4 Listed. The means for identifying listed appliances
and equipment may vary for each organization concerned
with preduct evaluation; some organizations de not recognize
appliances and cquipment as listed unless it is also labeled.
The authority having jurisdiction should utilize the system em-
ployed by the listing organization to idendfy a listed product.

As wsed in the definition of Listed, equipment includes
appliances and materials.
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A.3.3.6.11.1 Category I Vented Appliance. For additional in-
Formation on appliance categorization as shown in 3.3.6.11.1
through 3.3.6.11.4, see the appropriate Z21 and Z83 American
National Standards.

A.3.3.98.7 Venting System. A venting system is usually com-
posed of a vent or a chimney and vent connector(s), it used,
assembled to form the open passageway.

A.5.4.1 Thesize of gas piping depends on the following factors:

{1} Allowable loss in pressure (see 3. 4.4} from point of delivery
to appliance

(2) Maximum gus demand

{3) Length of piping and number of fittings

(1) Specilic gravily of the gas

(5) Diversity factor

{6) Foresceable future demand

A.5.4.2 To obtain the cubic feet per hour of gas required,
divide the Btu per hour rating by the Btu per cubic foot heat-
ing value of the gas supplicd. The heating value of the gas can
he obtained [rom the local gas supplier.

Where the ratings of the appliances to be installed are not
known, Table 5.4.2.1 shows the approximate demancd of typi-
cal appliances by types.

A543 Gas Piping Size. The gas-carrying capacitics for differ-
entsizes and lengths of iron pipe, or equivalent rigid pipe, and
semirigid tubing are shown in the capacity tables in Chapter 6.

Table 6.2(a) through Table 6.2(t) indicate approximate ca-
pacities [or single runs of piping, If the specific gravity of the gas is
other than 0.60, correction factors should be applied. Correction
factors for use with these tables are given in Table C.3.4.

For any gas piping system, for special appliances, or for
conditions other than those covered by the capacity tables in
Chapter 6, such as longer runs, greater gas demands, or
greater pressure drops, the size of each gas piping systemn
should be determined by the pipe sizing equations in Section
6.4 or by standard engineering methods acceptable to the au-
thority having jurisdiction.

A suggested procedure for using the Chapter 6 tables o
size u gas piping system is illustrated in Annex C.

A.5.5.1{(1) For welding specifications and procedures that
can be uscd, see the API 1104, Standard for Welding Pipelines and
Related Facifrires; AWS B2.1, Standard for Welding Procedure and
Performance Qualification, or ASME Boiler and Pressure Vessel Code,
Section IX.

A.5.6.2.3 An average of (.3 grains of hydregen sulfide per
100 scf (0.7 mg/100 L) is equivalent to a trace as determined
by ANSI/ASTM 13 2385, Method of Test for Hydrogen Sulfide and
Mercapran Sulfur in Natural Gas (Cadmium Sulfate — lodometric
Titration Method), or ANSL/ASTM 1) 2420, Method of Test for
ITydrogen Sulfide in Liguefied Petrolewm (1.P) Gases ({.ead Acetate
Method ).

A5.6.5.2 Sec AbB.23.

Copper and brass tubing and fittings (except tin-lined cop-
per tubing) should not be used if the gas contaims more than
an average of 0.3 grains of hydrogen sulfide per 100 scf of gas
(0.7 mg/100 1),

A.5.6.4.2 The reference to UL 651, Schedule 40 and Schedule 80
Rigid PVC Conduil, is to require that PYC be a minimum of
Schedule 40 and that it be resistant to the effects of ultraviolel
light because 1 is likely to be exposed o the outdoors when
used for regulator vents.
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A5.6.8.1 For welding and brazing specifications and proce-
dures that can be used, see AP1 1104, Standard for Welding Pipe-
lines and Related Facilities; AWS B2.1, Standard for Welding Proce-
dure and Performance Qualification; AWS B2.2, Standard for
Brazing Procedure and Performance Qualdification; or ASME Boifer
and Pressure Vessel Code, Scetion 1X.

AB.7 This section applies to premisesowned meters fsee
1L1.1.2(16)]

A58 This section applics to premises-owned regulators fsee
LI1.2(16)].

A6.1.1 Longest Length Method. The longest length method is
the traditional method used to determine the equivalent pip-
ing length L that is then used along with the pipe sizing tables
to determine the appropriate pipe diameter size.

A.6.1.2 Branch Length Method. This method is an aliernate
sizing methed thar could permir slightdy smaller pipe diam-
Eters in some segmenis of a piping system when compared
with the longest length method,

A6.4.1 LowPressure Formula. The presented [ormula is the
standard flow formula located in Annex C but rearranged to
solve [or the pipe diameter.

A6.4.2 High-Pressure Formula. The presented formula is the
standard flow formula located in Annex € buc rearranged 1o
solve for the pipe diameter.

A7.1.3 For information on corresion protection of under-
ground pipe, see NACE RP 0169, Control of External Corrosion on
Underground or Submerged Metallic Piping Systems. Inforimation
on installation, maintenance, and corrosion protection might
be available from the gas supplier.

A7.1.4 The gas supplier can be consuhied for recommenda-
tions.

A.7.2.5 Itis the intent that gas piping, shulofl valves required
hy this code, and regulators be allowed to be installed in acces-
sible portions of plenums, accessible ducts used te supply com-
bustion and ventilaton air in accorrdance with Section 5.3, and
accessible spaces between a fixed ceiling and dropped ceiling.

A.7.4.3 Only vertical chases are recognized by the coverage.
It is believed that welded joints for a hotizental gas line would
he preferable to a horizontal chase.

A.7.12.4 The mixing blower is acknowledged as a special case
because of its inability 1o tolerate control valves or comparable
restrictions between mixing blower and bumer(s). With these
limitations, mixing blower installations are not required to utilize
safety blowouts, backfire preventers, explosion heads, flame ar-
reslers, ar automalic firechecks that introduce pressure losses.

A.7.12.5.1 For information on venting of deflagrations, see
NFPA 68, Guide for Venting of Deflagrations,

A7.12.5.4 Additional interlocks might be necessary for safe
operation of appliances supplied by the gas-mixing machine.

A7.12.6(1) Two basic methods are generally used, One calls for
a separate firecheck at each bumner, the other a firecheck at cach
group of burners. The second method is generally more practcal
if a system consists of many closely spaced burners.

An approved automatic [irecheck should be installed as near
as practical upstreamn from a flamme arrester used for local prolec-
lion where test burners or lighting torches are employed.
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A.B.1.]1 Because it is sometimes necessary to divide a piping
system into test sections and install test heads, connecting pip-
ing, and other necessary appurtenances for testing, it is not
required that the tie-in seciions of pipe be pressure-tested.
Tie-in connections, however, should be tested with a noncor-
rosive lcak detection fluid after gas has been intreduced and
the pressure has been increased sufficiently to give some indi-
cations whether leaks exist.

The test procedure used should be capable of disclosing all
leaks in the section being tested and should be selected after
giving due consideration to the volumetric content of the sec-
tion and to its location.

Under no circumstances should a valve in a line be used as a
bulkhcad between gas in one section of the piping system and
test medium in an adjacent section, unless two valves are installed
in series with a valved “telltale” located between these valves. A
valve should not be subjected to the test pressure unless it can be
determined that the valve, including the valve closing mecha-
nism, is designed 1o safely withstand the test pressure.

A.8.1.4.3 During pressure tests conducted over long periods
of time, such as overnight, the effects of temperature on pres-
sure should be considered. Temperature drops can cause a
drop in pressure great enough to be indicated by the test
gauge. These temperature drops may cause test evaluators to
think that a leak exisis in the piping sysiemn when in fact the
pressure drop was causcd by a decreasc in the ambient tem-
perature. See Example b in C.8.5.

A8.2.3 See Annex D for a suggested method.

A.8.3 The process of purging a gas pipeline of fuel gas and
replacing the fuel gas with air or charging a gas pipeline thatis
full of air with fuel gas requires that a signiticant amount of
combustible mixture not be developed within the pipeline or
released within a confined space.

A.8.1.1 The American Gas Association, American National
Standards Institute, and the National Fire Protection Associa-
tion do not approve, inspect, or cerlify any installations, pro-
cedures, appliances, equipment, or materials; nor do they ap-
prove or evaluate testing laboratories. In  determining
acceptability of installations, procedures, appliances, equip-
ment, or malerials, the avthority having jurisdiction can base
acceplance on compliance with AGA, ANSI, CSA, or NFFA, or
other appropriate standards. In the absence of such standards,
said authority can require evidence of proper installation, pro-
cedure, or use. The authority having jurisdiction can also refer
ta the listings or labeling practices (see 3.2.3, Labeled, and 3.2.4,
Listed) of an organization concerned with product evaluations
and is thus in a position to determine compliance with appro-
priate standards for the current production of listed items.
Additional information regarding the coordination of appli-
ance design, construction, and maintenance can be found in
Annex B,

A.9.1.6 Halogenated hydrocarbons are particularly injurious
and corrosive after contact with flames or hot surfaces.

A9.3  Special Conditions Created by Mechanical Exhausting or
Fireplaces. Operation of exhaust fans, ventilation systems,
clothes dryers, or fireplaces can create conditions requiring
special attenlion to avoid unsatisfactory operation of installed
appliances.

A9.3.2.1 SeeTable AG.3.21.
A.0.3.22 See Table A.9.3.2.2(a) and Table A.9.3.2,2(b).

Table A.9.3.2.1 Standard Method: Required
Volume, All Appliances

Applianice Input Required Volume
(Btu/hr) ()
5,000 250
10,000 500
15,000 750
20,000 1,000
25,000 1,250
30,000 1,500
35,000 1,750
40,000 2,000
45,000 2,250
50,000 2,500
55,000 2,750
60,000 3,000
65,000 3,250
70,000 3,500
75,000 3,750
80,000 4,000
85,000 4,250
90,000 4,500
95,000 4,750
100,000 5,000
105,000 5,250
116,000 5,500
115,000 5,750
120,000 6,000
125,000 6,250
140,000 6,500
135,000 6,750
140,000 7,000
145,000 7,250
150,000 7,500
160,000 3,000
170,000 8,500
180,000 9,000
190,000 9,500
200,000 10,000
210,000 10,500
220,000 11,000
230,000 11,500
240,000 12,000
250,000 12,500
260,000 15,000
270,000 13,500
280,000 14,000
290,000 14,500
300,000 15,000

A9.3.2.3(1) See Figure A.9.3.2.3(1).

A.9.3.3.1(1} SeeFigure A9.3.3.1(1)(a) and Figure A.9.3.3.1(1)(b}.
A.9.3.3.1(2) SccFigure A9.3.3.1(2).

A9.3.3.2 See Figure A9.5.3.2.

A.9.6.6 Forinformation on gas convenience outlets, see ANSI
221.90-2001, Gas Conuentence Outlels and Optional Enclosiures.
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Table A.9.3.2.2(a) Known Air Infiltration Table A.9.3.2.2(b) Known Air Infiltration
Rate Method, Minimum Space Volume for Rate Method, Minimum Space Volume for
Appliances Other than Fan-Assisted, for Specified Fan-Assisted Appliance, for Specified Infiltration
Infiltration Rates (ACH) Rates (ACH)
Space Space Required Required Required
Appliance Space Volume Yolume Appliance Volume Volume Yolume
Input Volume 0.30 ACH 0.35 ACH Input 0.25 ACH .30 ACH 0.355 ACH
(Bm/hr)  0.25 ACH (ft) (%) (ft%) (Btu,/hr) (fh (£%) (£¢%)
5,000 420 350 300 5,000 300 250 214
10,000 840 TO0 a00 10,000 G0 500 424
15,000 1,260 1,050 900 15,000 900 750 643
20,060 1,680 1,400 1,200 20,000 1,200 1,000 8n7
25,000 2,100 1,750 1,300 25,000 1,500 1,250 1,071
30,000 2,520 2,100 1,800 30,000 1,800 1,500 1,286
35,000 2,940 2,450 2,100 35,000 2,100 1,750 1,500
40,000 3,360 2,800 2,400 40,000 2,400 2,000 1,714
45,000 3,780 3,150 2,700 45,000 2,700 2,250 1,929
50,000 4,200 3,500 3,000 50,000 3,000 2,500 2,143
35,000 4,620 3,850 3,300 55,000 3,300 2,750 2,357
60,000 5,044 4,200 3,600 60,000 3,600 3,000 2,571
65,000 5,460 4,550 3,900 65,600 3,900 5,250 2,786
70,000 5,880 4,900 1,200 70,000 4,200 3,500 5,000
75,000 6,300 5,250 4,500 76,000 4,500 8,750 3,214
80,060 6,720 5,600 4.800 80,600 4,800 1,000 3,429
85,000 7.140 5,950 5,100 85,000 5,100 4,950 5,643
90,000 7,560 6,300 5,400 40,000 5,400 4,500 3,857
95,000 7,980 6,650 5,700 95,000 5,700 4,750 4,071
100,000 8,400 7,000 6,000 100,000 6,000 5,000 4,986
105,000 8,820 7,350 6,300 105,000 6,300 5,250 4 500
110,000 9,240 7,700 6,600 110,000 £,600 5,500 4,714
115,000 9,660 8,050 6,900 115,000 6,900 5,750 4,929
120,000 10,080 8,400 7,200 120,000 7,200 6,000 5,143
126,000 10,500 8,790 7,500 125,000 7.500 6,250 5,357
130,000 10,920 G100 7,800 130,000 7.800 6,500 5,571
135,000 11,340 9,450 8,100 185,000 8,100 6,750 5,786
140,000 11,760 4,800 8,400 140,000 8,460 7,000 6,060
145,000 12,180 10,150 8,700 145,000 8,700 7,250 6,214
150,000 12,600 10,500 9,000 150,000 4,000 7,500 6,429
160,000 13,440 11,200 14,600 160,000 9,600 8,000 6,857
170,000 14,280 11,900 10,200 170,000 16,200 8,500 7,286
180,000 15,120 12,600 10,800 180,000 10,800 9,000 7.714
150,000 15,960 13,306 11,400 190,000 11,400 9,500 8,143
200,000 16,860 14,000 12,000 200,000 12.000 10,000 8,571
210,000 17,640 14,700 12,600 210,600 12,600 10,500 9,000
220,000 18,480 15,400 13,200 220,000 15,200 11,000 9,429
230,000 19,320 16,100 15,800 230,000 13,800 11,600 9,857
240,000 20,160 16,800 14,400 240,000 14,400 12,060 10,286
250,000 21,000 17,500 15,000 250,000 15,000 12,500 10,714
260,000 21,840 18,200 15,600 260,000 15,600 13,060 11,143
270,000 22,80 18,900 16,200 270,000 16,200 18,500 11,571
280,000 23,690 19,600 16,800 280,000 16,800 14,000 12,000
290,000 24,360 20,300 17,400 260,000 17,400 14,500 12,429
300,000 25,200 21,000 18,000 300,000 18,000 15,600 12,857
For ST units, 1t = (.305 m, 1000 Beu per hr = 0,293 kW. For 5[ units, 1 ft = (.305 m, 1000 Bru per hr = 0.293 kW.
Naote: ACIH = air change per hour. Note: ACH = air change per hour.
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FIGURE A.9.3.3.1{1){b) All Combustion Air from Outdoors
through Ventilated Attic.

\

«+—— Chimney or gas vent

d

[ 1l
-
Outlet air duct
Water
heater
Inlat air duct
= LE‘E
[ I | | i | | | | | |
| [III_L[I[Ir[Ill!lI

FIGURE A.9.3.3.1(2) All Combustion Air from Qutdoors
through Horizontal Ducts.
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FIGURE A.9.3.3.2 All Combustion Air from Qutdoors
through Single Combustion Air Opening,.

A.10.1.2 Also see Prohibited Installations, 10.6.1, 10.7.1, 10.8.2,
10.9.2, and 10.23.1,

A.10.2.6 Reference can be made to NFPA 90A, Standard for the
Installation of Air-Conditioning end Ventilating Systems, or 0
NFPA 90B, Standard for the Installation of Warm Air Healing and
Air-Conditioning Systems.

A13.6 For details of requirements on low-pressure heating
bailer safety devices, refer 1o ASME Boiler and Pressure Vessel
Code, Section IV, “Rules for Construction of 1leating Boilers.”

A10.3.7.3 Reference can be made 1o NFPA Q0A, Standard for
the Instaflation of Aér-Conditioning and Ventilating Systems, or to
NFPA 90B, Standard for the Installation of Warm Air Heating and
Air-Conditioning Systems.

A.10.6.1 For information on decorative appliances for instal-
lation in vented fireplaces, see ANS1 221.60/CGA 2.26, Decora-
tive Gas Appliances for Installation in Solid-Fuel Burning Fireplaces,

A.10.7.1 For information on vented gas fireplaces, see ANSI
221.50/CCA 2.22, Vented Gas Fireplaces.

A.10.9.2.2 Recirculation of room air can be hazardous o the
presence of flammable solids, liquids, gases, explosive materi-
als (e.g., grain dust, coal dust, gun powder), and substances
{e.g., refrigerants, aerosols) that can become toxic when ex-
posed to flame or heat.

A.10.12.8 Where exhaust fans are used for ventilation, pre-
cautions might be necessary to avoid interference with the op-
eration of the appliance.

A.10.23.1 Itis recommended that space heating appliances
installed in all bedrooms or rooms generally kept closed be of
the direct vent type. (See Section 10.27.)
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A10.28.7 A hole near the top of a cold water inlet tube that
enters the top of the water heater or tank is commonly ac-
cepted for this purpose.

A11.L1 Tt should be recognized that for most burners, the
input rate can he changed only slightly by changing the input
pressure. Burner input should be checked in accordance with
the appliance manufacturer’s installation instructions. If no
appliance instructions are provided, burner input rate can be
checked as follows:

(1) Checking Burner Input Using a Meter (Clocking). To check the
Btu/hr input rate, the test hand on the gas meter sheuld
be tmed [or at least one revolution and the input deter-
mined [rom this timing. Test dials are generally marked
1%, 1, 2, or 5 [t?/revolution depending on the size of the
meter. Instructions [or converting the test hand readings

- to cubic feet per hour are given in Table A.11.1.1. This
table is provided for specilic gas pressures within the
meters and gives gas flow rate (corrected to standard con-
ditions) in cubic feet of gas per hour. Standard lempera-
ture is 60°F, and standard pressure is 20.92 inches of mer-
cury. Mcasure the time for at least one revolution of a dial.
Look up the gas flow rate in Table A.11.1.1. Gas flow rates
can be calcuiated for meter pressures other than in these
tables in the following manner. A pressure adjustment fac-
tor F should be determined for vse in the gas input calcu-
fation for the gas pressure difference AP between the
meter inlet and the atmosphere. The gas supplier can
provide the pressure at the meter inlet. The pressure ad-
justment factor F 1s calculated with the following formula,
Table A.11.1.1 was calculated using this formula.

_ AP +{Bx13.596)
T 90.99x13.596

where:

F = the pressure correction factor
AP = the meter inlet pressure (inches of water
column)
the barometric pressure, unadjusted to sea level
(inches of mercury)

B

NOAA wealher reports barometric pressure in inches of
mercury, adjusted to sea level. The sea level adjustment must
be subtracted from the barometric pressure reported by
NOAA weather. The local sea level adjustmeni can be
obtained from NOAA.

EXAMPLE: NOA#A reported barometric pressure to he
30.12 in. of mercury for a city at 250 ft elevation. The
barometric pressure adjustment for 250 ft is 0.27 in. of mercury.
Subtract the local sea level adjustment from the NOAA
barometric pressure to get the unadjusted barometric pressure.

30.12-0.27=2085

The gas flow rate (}is calculated using the following
tormula:

Q=FxC

where:

Q = gas flow rate at standard condirions (P /he)
F = the pressure adjustment factor

C = the timed gas flow rate (ft*/hr)
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The gas input rate fis calculated with the following formula:

where:

I = gas input rate (Bru/hr}

I=OxUHY

= the pas flow rate at standard conditions (ft*/hr)
ga

ITHV = the average higher heal value of the gas at

standard remperarure and pressure conditions
{Btu/fi®), which can be obtained from the gas

supplier

Table A.11.1.1 Gas Flow Rate to Burner in Cubic Feet per Hour at Standard Temperature
and Pressure

Appliances can be seriously overfired if the timed meter
gas flow rate used to set input rale is not adjusted for meter
pressure. At 2 psi meter pressure, an appliance would be
13 percent overfired if the gas flow rate is not adjusted for
meter pressure.

(2) Checking Burner Input by Using Orifice Pressuve Drop and Ori-
fice Size. The fixed orifice size for each burner can be de-
iermined in accordance with Table F1{a) for utility gases
and Table F.1{b) for undiluted liquefied petroleum gases.

Size of Test Meter Dial
Meter Pressure i . Meter Pressure: . - Meter Pressurce

Seconds 7.0 in. w.c. or 0.25 psi 11.0 in. w.c. or 0.40 psi 55.4 in. w.c. or 2 psi

for One - — T

Revolution | Y2 ft* 1f® 2 fe® 50 | wed | 1 P26 | OBEP ] wrd | Led 2 fe? 5
10 188 366 732 1831 185 3 870 7307 EB49 ] 205 409 818 2045
11 166 833 666 1665 168 236 672 01 1681 186 972 744 1859
12 153 305 610 1596 454 #f 308 | 6160 | 4541 | 170 341 682 1704
13 141 282 565 1408 142 984 B6G . | 1422 157 315 629 1573
14 181 262 523 1808 182 1 264 | 523: | 1320 | 146 209 584 1461
15 122 944 488 1221 198 246 498" 1232 136 275 545 1563
16 114 299 458 1144 116 | 231 462 | 1155 § 128 256 511 1278
17 108 915 431 1077 109 1 217 435° | ToB7 4 120 241 481 1208
18 102 203 407 1017 108 205 411 1027 | 114 297 454 1136
19 96 193 385 064 g7 195 389 |- ~973 .| 108 215 431 1076
20 92 183 366 915 92 185 370 924 102 205 409 1023
21 87 174 349 872 .88 = 176 352+ | . 880 1| 97 195 390 974
29 83 166 393 832 84 | 168 %36 | B840 | 93 186 372 930
25 80 159 418 796 80 ! 161 322 .| -804 89 178 356 839
24 76 153 305 763 | 77 154 308 | 770 5 170 341 852
25 75 146 293 732 74 | 148 296 | 789 82 164 397 818
26 70 141 282 704 v STREE O D T B T Sl SR N B 157 315 787
27 68 136 271 678 68 187 294 685 76 151 303 757
28 65 131 262 654 66 132 | :.g64zi| ue60 | 73 146 299 740
29 63 126 253 631 84 | 127 965 637 | 71 141 289 705
30 61 199 244 610 62 123 246 :] oiB16 Y 68 136 273 682
31 59 118 236 591 601 119 239 596 | 66 132 264 660
32 57 114 299 572 58 | 116 231 . 578 | b4 128 256 639
33 55 111 299 555 ‘56 112 224777 560 | 62 194 248 620
31 54 108 215 539 .54 109 217 | .544 | 60 120 241 602
35 52 105 209 523 58 166 211 v528 2| b8 117 234 584
36 51 102 208 509 51 103 205 514 .| 57 114 297 568
87 49 99 193 495 50 | 100 2007 | <500 7| b5 111 291 558
38 48 06 193 482 49 97 1957 | 486 ] 54 108 215 538
29 47 94 188 469 A7 b 95 190, | 474 | 52 105 210 524
40 46 yg 183 458 a6 T 92 | o18acl | TR 51 102 205 511
M 45 89 179 447 45 {90 180 | 451 4 50 100 200 499
42 44 87 174 436 qq i 88 | 17657 h4d0 7 49 97 145 487
43 43 8A 170 426 43 | 86 179 430 | 48 95 190 476
44 42 83 166 416 142 84 | - 168 420 46 93 186 465
45 41 81 163 407 41 9 164 | 411 | 45 g1 182 454
46 40 80 159 398 .40, 380 | 16104024 44 89 178 445
47 39 78 156 390 ‘39 79 157. 7| 77393 1 44 87 174 435
48 38 76 153 381 39 g 77 154 | 385 .1 43 85 170 426
49 37 75 149 374 38 [T 75 151 8T 42 83 167 417
50 57 73 146 366 37 74 148 .1 370 4l 82 164 409

{contintes)
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Table A.11.1.1 Continued
Size of Test Meter Dial
Meter Pressure Meter Pressure : Meter Pressure
Seconds 7.0 in. w.c. or 0.25 psi G L aiLin, wecoor 040 psit. 55.4 in, w.c. or 2 psi
for One S

Revolution | 1% fit? 1£* 2 fi 5f% | -,'_1_,& ft:)': P ff‘ 4 2 f__tf s 1 2 fi? 5 fi®
5 36 72 144 339 © .86 72 145 80 160 401
52 35 70 141 332 | ff.':'Sﬁi‘é;’:i_".- iR T 142 79 157 393
53 35 69 138 345 - : - 140 j 77 154 386
h4 34 68 136 359 R 5.7 AP 76 151 379
55 33 67 133 353 134 74 149 372
56 33 65 131 327 e 182 73 146 365
57 32 64 128 321 130 72 144 359
58 32 63 126 316 127 71 141 353
59 31 62 124 310 o125 69 139 347
60 31 61 122 05 123 i 68 136 341
62 30 59 118 295 S 119 i 66 132 330
64 29 87 114 286 116 _ 64 128 320
66 28 55 111 277 U N I ¢ 62 124 310
63 27 54 108 269 109 Teve 60 120 301
70 26 52 105 262 {106 58 117 202
72 25 51 102 254 ¢ 103 57 114 284
74 25 49 99 247 160. 55 11% 276
76 24 48 96 241 Gy 54 108 269
78 23 47 094 235 a5 52 105 262
80 23 46 92 229 92 51 102 256
82 22 45 89 223 90 50 100 249
841 22 14 87 218 8. 49 97 243
36 21 45 85 213 86 48 95 238
38 21 42 83 208 - 16 93 232
90 20 41 81 203 T 82 45 91 227
94 19 39 78 195 79 44 87 218
98 19 a7 75 187 75 42 83 209
100 18 37 73 183 74 41 82 205
104 18 35 70 176 A 39 79 197
108 17 34 68 170 68 38 76 18%
112 16 33 65 163 . 66 7 73 183
116 16 32 63 158 64 35 71 176
120 15 31 61 153 62 34 68 170
130 14 28 b6 141 YA 31 63 157
140 15 26 52 131 53 29 58 145
150 12 24 49 122 49 .5 27 55 136
160 11 23 46 114 46 26 51 128
170 11 22 43 108 43 24 48 120
180 10 20 41 102 41 23 45 114

Note: To convert te Btu per hour, multiply the cubic feet per hour of gas by the Bru per cubic foot heating

value of the gas used.

A.11.2 Normally, the primary air adjustment should first be sct
to give a soft blue flame having luminous tips and then increased
10 a point where the vellow tips just disappear. If the burner can-
not be so adjusted, the manufacturer or serving gas supplier
should be coniacted.

A.11.6 A procedure for checking draft can be found in An-
nex H, steps 7, 8, and 10 through 14,

A.12.3.3 Information on the construction and installation
of ventilating hoods can be obtained from NFPA 96, Stan-
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dard for Ventilation Control and Fire Protection of Commercial
Cooking Operations.

Al2.4.4 See A12.33

A.12.6.1.3 For information on the installation of gas vents in
existing masonry chimneys, see Section 12.7.

A12.6.5.3 Reflerence can also be made to the chapter on
chimney, gas venl, and fireplace systems of the ASHRAE Hand-
book — HVAC Systems and Equipment.
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Direct-vent terminal clearance
Minimum clearance, C
Input (Btwhr} Clearance {in.)

10,000 or less 3]
10,001 to 50,000 9
Qver 50,000 12
(see 12.9.3)

For Sl units: 1 ft = 0.305 m; 1in. = 25.4 mny;
1 Btu/hr = 0.293 W

Mechanical draft
vent terminal
{see 12.9.2)

Mechanical
draft vent
terminal
{ses 12.9.1)

Forced air
inlet

FIGURE A.12.9 Exit Terminals of Mechanical Draft and Direct-Vent Venting Systems.

A.12.7.3.1 Additional information on sizing venting systems
can be found in ihe following:

{1} Tables in Chapter 13

(2) The appliance manufacturer’s instructions

(3} The vent system manufacturer's sizing instructions

(4) Drawings, calculations, and specifications provided by the
vent system manufaciurer

(5} Drawings, calculations, and specifications provided by a
competent person

{6) The chapter on chimney, gas vent, and fireplace systems
of the ASHRAE Hundbook — HVAC Systems and Equipment

Category I appliances may be either draft hood-equipped
or a fan-assisted combustion sysrem in design. Different vent
design methads are required for draft hood-equipped and
fan-assisted combustion system appliances.

A.12.8.2 Data on winter design temperature can be found in
Figure G.2.4 and the 1993 edition of the ASHRAE Handbook —
Fundamenials.

A.12.8.5(1) Reference can also be made to the chapter on
chimney, gas vent, and fireplace systems of the ASHRAE Hand-
hook — HVAC Systems and Equipment.

A12.9 SeeFigure A 129

A.12.11.3 Reference can also be made to the chapler on
chimney, gas vent, and tireplace systems of the ASHRAE Hand-
book — HVAL Systems and Equipment.

A.12.13.4 A device that will automatically shut off gas to the
burner in the event of sustained backdraft is recommended if
such backdraft might adversely affect burner operation or if
flue gas spillage might introduce a hazard. Figure A.12.13.4

shows examples of correct and incorrect locations for baro-
metric draft regulators,

A13.1.7 A long radius turn 15 a turn where the centerline
radius is equal to or greater than 1.5 times the vent diameter.

A13.2.20 Along radius turn is a turn where the centerline
radius is equal to or greater than 1.5 times the vent diameter,

Correct Correct

Pl T

Corract
(a) Correct Locations

Incorrect % I
Incorrect % Incarrect

b T
r— ml..

Incarrect Incotract
" Incorrect e

(b) Incorrect Locations

FIGURE A.12.13.4 Locations for Barometric Draft Regulators.
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Annex B Coordination of Appliance and Equipment
Design, Construction, and Maintenance

This annex is not o part of the requirements of this NFPA document
but is included for informational purposes only.

B.1 Coordination.

B.1.1 Because industrial gas applications are sa varied in na-
ture, many agencies are jointly involved with their safe and
satisfactory use. Prior to installation, the specific assignments
should be agreed upon by the parties concerned. A typical, but
not mandatory, delineation of assignments is given in B.1.2
through B.1.5, and a detailed checklist is given in B.2.

B.1.2 The person or agency planning an installation of appli-
ances and equipment does the following:

{1} Verifies the adequacy of the gas supply, volume, pressure,
and mcter location

(2) Dctermines suitability of gas for the process

(3) Notifies gas suppliers of significant changes in requiremenis

B.L.3 Upon request, the gas supplier furnishes the user com-
plete information on the tollowing:

(1} Combustion characteristics and physical or chemical prop-
erties such as specific gravity, heating value, pressure, and
the approximate analysis of the gas

{2} Conditions under which an adequate supply of gas at suit-
able pressure can be brought to the site

(3) Continuity of the gas supply

B.1.4 The appliance or equipment manufacturer or builder
provides the following:

{1) Design and construction of all appliances or equipment
or assemblies shipped from its plant

{2) Design and construction of all appliances or equipment
fabricated, erected, or assembled by the appliances or
equipment manufacturer or builder in the feld

(3) A statement of the maximum hourly B inpul, ype of
gas, and design pressure range

(4) Written installation and operating instructions for the user

B.1.5 The person or agency installing the appliances or
equipment and the person or agency authorizing the installa-
tion of appliances or equipment (purchaser) jointly should do
the following:

{1} Select, erect, or assemble appliances and equipment, com-
ponents, or designs purchased or developed by that person
or agency

(2} Ensure conformance to codes, ordinances, or regulations
applicable to the installaiion

(3) Provide adequate means of dispnsal of products of com-
bustian

{(4) Initially operate the appliances or equipment in a safe
manner

B.2 Appliance and Equipment Design and Construction
Checklist.

B.2.1 The basic design and installaticn should consider the
following:

(1) Suitability of appliance and equipment for process re-
quirements

(2) Adequate structural strength and stabiliry

(3) Reasonable life expectancy

(4) Conformance to existing safety standards

2008 Edilion

{5} Adequate combustion space and venting
(6) Means for observation and inspection of combustion

B.2.2 Materials of construction used, other than pipe, fie
tings, and valves, should provide reasonable life expectancy
for the scrvice intended and should be capable of satisfacrorily
withstanding the following:

(1} Operating temperatures
(2} Chemical action

{3} Thermal shock

(4) Load stresses

B.2.3 Combustion systems should be selected [or the charac-
teristics of the available gas so that they will operate properly at
Lhe elevalion at point of use and produce the foliowing:

(1} Proper hear distribution

(2} Adequate operating temperature range
{3) Suitable flame geometry

(4) Flame stability

{5) Operating flexibiliy

{6) Desired heating charnber atmosphere

B.2.4 Pipe, fittings, and valves should conform to applicable
American National Standards as indicated in Section 5.6. Pip-
ing, bushings, and material in fittings should uot be sclected
or used until the following factors have been considered:

(1) Correctsize to handle required volume {consideration of
pressure drop in controls and manifolds is particularly
important in low-pressure systems)

(2) Material specifications suitable for pressures and tem-
peratures encountered

(3) Adequate supports and protection against physical damage

(4) Tight assembly and thorough leak inspection

(3) Use of sufficient unions and flanges, where permitted, for
convenient field replacement or repair

(6) Arrangement of piping to provide accessibility for appliance
and equipment adjustments and freedom [rom thermal
damage

B.2.5 Informaticn concerning the characteristics of the gas
and clectricity available at the point of utilization should be
specific and complete. Gas controls and electrical systems
should be selected to conform o these characteristics, which
include the following:

(1) Gas characteristics: Heal content, pressure, specific grav-
ity, and approximate analysis

(2) Elecirical characteristics: Voltages, number of phases, and
[requencies [or both conurol and power circuits

(3) Localion of electrical equipment and wiring o avoid ther-
mal damage and excessive concentrations of dust, dirt, or
toreign material

{4} Requirements of applicable clectrical codes and standards,
with particular reference Lo NFPA 70, National Elecirical Code

B.2.6 Temperature controls, if used, should be selected, with
consideration of the following:

(1) Range and type of instrumenis and sensing elements

{2) 'Type of control action

(3) Suiability for service required

{(4) Correlaton of control instruments with operating equip-
roernt

B.2.7 In enclosed chambers, the accumulation of gas-air or
solvent-air mixtures that can be accidentally ignited consti-
tutes a potential hazard to life and property. For this reason,
consideration should be given to the selection and installation
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of suitable protective equipment. The selection of a satisfac-
tory protective system and components not otherwise covered
by existing codes or standards should be based on the require-
ments of each individual instaliation after consultation with
the various interested parties, including the user, designer,
insurance company, and local aurhorites having jurisdiction.
Factors and considerations involved in the selection ol protec-
lve equipment include the following:

(1) Feasibility of its installation

(2) Its adaptability to process and control requirements

{3) Cooformance 1o existing slandards, ordinances, require-
ments, and other regulations that apply (See Annex L for the
listing of standards and specifications. }

B.3 Maintenance of Appliances and Equipment.

B.3.1 These recommendatons are prepared for mainte-
nance of appliances and equipment. Special types of appli-
ances and equipment demand special attention.

B.3.2 Burners and pilots should be kept clean and in proper
operating condition. Burner refractory parts should be exam-
ined at frequent regular intervals te ensure good condition.

B.3.3 Where automatic flame safeguards are used, a com-
plete shutdown and restart should be made at frequent inter-
vals to check the components for proper operation.

B.3.4 Other Safeguard Equipment.

B.3.4.1 Accessorysafeguard equipment, such as manual reset
valves with pressure or vacuum switches, high-temperature
limit switches, draft controls, shutoff valves, airflow switches,
door swirches, and gas valves, should be operated at frequent
regular intervals to ensure proper functioning. If inoperative,
they should be repaired or replaced promptiy.

B.3.4.2 Whecre firechecks are installed in gas—air mixture pip-
ing to prevent flashbacks from traveling farther upstream, the
pressure loss across the firechecks should be measured at
regular intervals. When excessive pressure loss is found,
screens should be removed and cleaned. Water-type backfire
checks should be inspected at frequent regular intervals and
tiguid level maintained.

B.5.4.3 Allsafety shutoff valves should be checked tor leakage
and proper operation at frequent regular intervals.

B.3.5b Awiliary Devices.

B.3.5.1 Anecessary part ol the appliance or equipment main-
tenance is the proper maintenance of auxiliary devices, Main-
tenance instrictions as supplied by the manufacturers of these
devices should be followed.

B.3.5.2 Gas combustion sysiems, including blowers, mechani-
cal mixers, control valves, temperature control instrumenls,
air valves, and air filters, should be kept clean and should be
examined at frequent regular intervals.

B.3.5.3 Necessary repairs and replacements should be made
promptly,

B.3.6 Regulalor and zero governor vents and impulse or con-
trol piping and wbing should be kept clear. Regulator valves

that operate improperly should be cleaned, repaired, or re-
placed promptly,

B.3.7 A necessary part of the appliance or equipment main-
tenance is lhe proper maintenance of the gas piping system. It
is recommended that gas piping be inspecied and tested for

leakage ar regular intervals in accordance with the provisians
ot B.1.5. Air piping should be kept internally clean 1o prevent
accumulation of dust, lint, and grease in air jets and valves.
Where conditions warrant, filters should be installed at the
intake to the fans,

B.3.8 Standby or substitute fuel equipment and systems for
appliances or equipment should be kept in good operating
condition and tested periodically.

B.3.9 An adequate supply of repair parts should be maintained.

Amnex C  Sizing and Capacities of Gas Piping

This annex is nof @ part of the requirements of this NFPA document
but is included for informational purposes only.

C.1 Sizing Factors. The first goal of determining the pipe sizing
of a fuel gas piping system is to be assured that there is sufficient
gas pressure at the inlet to each appliance. The majority of sys-
tems are residential, and the appliances will all have the same, or
nearly the samne, requirement for minimum gas pressure at the
appliance inler. This pressure will be about 5 in. w.c., which is
enough for proper operation of the appliance regulator to de-
liver about 4.5 in. 1o the burner itself. The pressure drop in the
piping is subtracted from the source delivery pressure to verify
that the minimum is available at the appliance.

There are other systems, however, where the required inlet
pressure to the different appliances may be quire varied. In
such cases, the greatest inlet pressure required must he satis-
fied, as well as the farthest appliance, which is almost always
the critical appliance in small systems.

There is an additional requirement 1o be observed besides
the capacity of the system at 100 percent flow. That require-
ment is that at minimum [low, the pressure at the inlet 10 any
appliance does not exceed the pressure rating of the appli-
ance regulator. This would seldom be of concern in small sys-
tems if the source pressure is V% psi (14 in. w.c.) (3.4 kP"a) or
less, but it should be verified for systems with greater gas pres-
sure at the point of supply.

C.2 General Pipe Sizing Considerations. To determine the
size of piping uscd in a gas piping system, the following factors
must be considered:

(1) Allowahle loss in pressure from point of delivery to appliance
(2) Maximum gas demand

(3) Length of piping and number of fittings

{1}y Specific gravity of the gas

(3} Diversity factor

For any gas piping system, or special appliance, or for con-
ditions other than those covered by the tables provided in this
code, such as longer runs, greater gas demands, or greater
pressure drops, the size of each gas piping system should be
determined by standard engineering practices acceptable 10
the authority having jurisdiction.

C.3 Description of Tables.

C.3.1 General. The quantity of gas 0 be provided at each
outlel sheuld be determined, whenever possible, directly from
the manufacturer’s gas input Bru/hr rating of the appliance
that will be installed. In case the ratings of the appliances to be
installed are not known, Table 5.4.2.1 shows the approximate
consumption {(in Bru per hour) of certain types of cypical
houschold appliances.
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To obtain the cubic feet per hour of gas required, divide
the total Buu/hr input of all appliances by the average Btu
heating value per cubic foot of the gas, The average Buu per
cubic foot of the gas in the area of the instaitation can be
obtained from the scrving gas supplier.

C.3.2 Low Pressure Natural Gas Tables, Capacities for gas aclow
pressure [2.0 psig {14 kPa gauge)} or less] in cubic [eet per hour
of 0.60 specific gravity gas for different sizes and lengths are
shown in Table 6.2(a} and Table 6.2(b) for iron pipe or cquiva-
lent rigid pipe, in Table 6.2{f) through Table 6.2¢h} for smooth
wall semi-rigid mbing, and in Table 6.2(m) and Table 6.2{a)} for
corrugated stainless steel tubing. Table 6.2{a} and Table 6.2(f)
are hased on a pressure drop of ¢.3 in, w.e. (75 Pa), whereas

Table 6.2{b}), Table 6.2(g), and Table 6.2(m) are based on a pres-
sure drop of 0.5 in. w.c. {125 Pa). Table 6.2{h), Table 6.2(n}, and
Table 6.2(0) are special low-pressure applications based on pres-
sure drops greater than 05 in. we. {123 Pa). In using
Table 6.2(h), Table 6.2(n), or Table 6.2(0}), an allowance (in
equivalent length of pipe) should be considered for any piping
run with four or more fittings (see Table C.3.2).

C.3.3 Undiluted Liquefied Petroleum Gas Tables. Capacities
in thousands of Btu per hour of undiluted liquefied petroleum
gascs based on a pressure drop of 0.5 in. w.c. (125 Pa) for differ-
ent sizes and lengths are shown in Table 6.3(d) for iron pipc or
equivalent rigid pipe, in Table 6.3(f) for smooth wall semi-rigid
tubing, in Table 6.3(h) for corrugated stainless steel tubing, and

Table C.3.2 Equivalent Lengths of Pipe Fittings and Valves

Screwed Fittings' 90° Welding Elbows and Smooth Bends®
180°
Close
Return R/d=
45°/Ell | 80°/ENl | Bends Tee R/d=1 1%5 | R/d=2 | R/d=4 |R/d=6| R/d=8
Efactor=| 0.42 0.90 2.00 1.80 0.48 0.36 0.27 0.21 0.27 0.36
L/dratio*n=| 14 30 67 60 16 12 9 7 9 12
Nominal
Pipe Inside @ A
Size | Diam. d (in.), & ' S 0 N
(in.) Sched. 40°
L = Equivalent Length in Feet of Schedule 40 (Standard Weight) Straight Pipe®
Yo 0.622 0.73 1.556 3.47 3.10 0.85 0.62 0.47 0.36 0.47 0.62
¥ 0.824 0.96 2.06 4.60 4.12 1.10 0.82 0.62 0.48 0.62 0.82
1 1.049 122 2.62 5.82 5.94 1.40 1.05 0.79 0.61 0.79 1.05
14 1.380 1.61 3.45 7.66 6.90 1.84 1.38 1.03 0.81 1.03 1.38
12 1.610 1.88 4.02 8.95 8.04 2.14 1.61 1.21 0.94 1.21 1.61
2 2.067 2.41 5.17 11.56 10.3 2.76 2.07 1.55 1.2] 1.55 2.07
2% 2.469 2.88 6.16 13.7 12.3 3.29 2.47 1.85 1.44 1.85 2.47
3 3.068 3.58 7.67 17.1 15.3 4.09 3.07 2.30 L.79 2.30 3.07
4 4.026 4,70 10.1 22.4 20.2 5.37 4.03 3.02 2.35 3.02 4.03
5 5.047 5.88 12.6 28.0 25.2 6.72 5.05 3.78 294 3.78 5.05
3] 6.065 7.07 15.2 33.8 30.4 8.09 6.07 4.55 3.54 4.55 6.07
8 7.081 9.31 20.0 44.6 40.0 10.6 7.98 5.98 4.65 5.98 7.98
10 10.02 11.7 25.0 55.7 50.0 13.3 10.0 7.51 5.85 7.51 10,0
12 11.94 13.9 29.8 66.3 59.6 159 119 8.95 6.96 895 11.9
14 1513 15.3 328 75.0 65.6 1756 13.1 9.85 7.65 9.85 15.1
16 15.00 175 37.5 83.5 75.0 20.0 15.0 11.2 8.75 11.2 15.0
18 16.88 19.7 421 93.8 81.2 225 16.9 12.7 9.85 12.7 16.9
20 18.81 220 47.0 105 94.0 25.1 18.8 14.1 11.0 14.1 188
24 22.63 26.4 56.6 126 113 30.2 22.6 17.0 13.2 17.0 226

2006 Edition




ANSI 7223.1-123

ANNEX C

54-123

in Table 6.3(k) and Table 6.3(m) for polyethylene plastic pipe
and tubing. Table 6.3(i) and Table 6.3(j} for corrugated stainless
stec] tubing and Table 6.3(1) for polyethylene plastic pipe are
based on operating pressurcs greater than 0.5 psi (3.5 kPPaj and
pressure drops greater than 0.5 in. w.c. (125 Pa). In using these
tables, an allowance (in equivalent length of pipe) should be con-
sidered for any piping run with four or more fittings (see Table
€.3.2),

C.3.4 Natural Gas Specific Gravity. Gas piping systems that
are to he supplicd with gas of a specific gravity of .70 or less
can be sized directly from the tables provided in this code,
unless the authority having jurisdiction specifies thal a gravity
factor be applicd. Where the specific gravity of the gas is
greater than 0.70, the gravity factor should be applicd.

Table C.3.2 Continued

Application of the gravity factor converts the figures given
in the tables provided in this code to capacitics for another gas
of different specific gravity. Such application is accomplished
by multiplying the capacities given in the tables by the multi-
pliers shown in Table (.3.4. In case the exact specific gravity
does not appear in the table, choose the next higher value
specific gravity shown.

C.3.5 Higher Pressure Natural Gas Tables. Capacities for gas
at pressures of 2 psi and greater in cubic feet per hour of 0.60
specific gravity gas for different sizes and lengths are shown in
Table 6.2(c) and Table 6.2(d) for iron pipe or equivalent rigid
pipe, Table 6.2(j) through Table 6.2(1) for semi-rigid tubing,
Table 6.2(p) and Table 6.2(q) for corrugated stainless steel
tubing, and Table 6.2(s) and Table 6.2{t) for polyethylene
plastic pipe.

Miter Elbows® (No. of Miters) Welding Tees Valves (Screwed, Flanged, or Welded)
Swing
145° 1-60° 1-90° 2.90° 3-90° Forged Miter® Gate Glohe Angle Check
0.45 0.90 1.80 0.60 0.45 1.35 1.80 0.21 10 5.0 25
15 30 60 20 15 45 60 7 333 167 83
5 5
[ 0 g r 77 dh 4 i
L = Equivalent Length in Feet of Schedule 40 (Standard Weight} Straight Pipe®
0.78 1.55 3.10 1.G4 0.78 2.35 3.10 0.36 17.3 8.65 432
1.03 2.06 412 1.37 1.03 3.09 4.12 0.48 22.9 11.4 5.72
1.31 2.62 5.24 1.75 1.31 3.95 5.24 0.61 29.1 14.6 7.27
1.72 3.45 6.90 2.30 1.72 5.17 6.90 0.81 38.3 19.1 9.58
2.61 402 8.04 2.68 2.01 6.04 8.04 0.94 44.7 22.4 11.2
2.58 517 10.3 3.45 258 7.75 10.3 1.21 57.1 28.7 14.4
3.08 6.16 12.3 4.11 3.08 9.25 12.3 1.44 68.5 34.3 17.1
3.84 7.67 15.3 5.11 584 11.5 15.3 1.79 85.2 426 21.3
5,04 10.1 20.2 6.71 5.04 15.1 20.2 2.35 112 56.0 28.0
6.30 12.6 252 8.40 6.30 189 25.2 2.94 140 70.0 35.0
7.58 15.2 30.4 10.1 7.58 228 30.4 3.54 168 84.1 42.1
2.97 20.0 40.0 13.3 5.97 29.9 40.0 4.65 222 111 55.5
12,5 25.0 50.0 16.7 12.5 37.6 50.0 5.85 278 139 69.5
14.9 29.8 59.6 19.9 14.9 44.8 59.6 6.96 332 166 85.0
16.4 32.8 65.6 219 16.4 49.2 65.6 7.65 364 182 91.0
18.8 375 75.0 25.0 18.8 56.2 75.0 8.75 417 208 104
21.1 421 84.2 28.1 21.1 63.2 84.2 9.85 469 234 117
235 47.0 94.0 34 28.5 70.6 94.0 11.0 522 261 151
28.3 56.6 113 37.8 28.3 85.0 113 13.2 629 314 157

For 81 unis, 1 ft= 0305 m.

Note: Values for welded futings are for conditions where bore is not obstructed by weld spatter or backing rings. If

appreciably obstructed, use valucs for “Serewed Fittings.”

'¥langed fittings have three-fourths the resistance of screwed clbows and tecs.

*Tabular figures give the extra resistanice due o curvature alone to which should be added the full length of travel.

#Small size socker-welding fiings are equivalent to miter elbows and miter tees,

*Equivalent resistance i number of diameters of straight pipe computed for a value of f- 0.0075 from the relation n— &/4f.
*For condition of minimum resistance where the centerline length of each miter is between dand 2%4d.

SFor pipe having other insice diameters, the equivalent resistance may he computed from the above » values.

Source: From Piping Handbook, Table XIV, pp. 100-101. Used by permission of McGraw-Hill Book Company.
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Table C.3.4 SPECIAL USE: Multipliers to Be
Used with Tables 6.2(2) Through 6.2(v) When the
Specific Gravity of the Gas Is Other Than 0.60

Specific Specific

Gravity Multiplier Gravity Multiplier
0.35 13 1.04 0.78
0.40 1.23 1.1¢ 0.74
0.45 116 1.20 0.71
0.50 L.10 1.30 0.68
0.55 1.04 1.40 0.66
0.60 1.00 1.5¢ 0.63
0.65 0.96 1.60 0.61
0.70 0.93 1.7% 0.59
.75 .90 1.80 0.38
(.80 087 1.9¢ 0.36
0.85 0.81 2.00 0.55
0.90% 0.82 2.10 (.54

C.4 Use of Capacity Tables.

C.4.1 The Longest Length Method. This sizing method is con-
servative in its approach by applying the maximum operating
conditions in the system as the norm for the system and by
setting the length of pipe used to size any given part of the
piping system to the maximum value.

Ta determine the size of cach section of gas piping in a
system within the range of the capacity tables, proceed as fol-
lows. (Also see sample caleulations included in this annex. )

(}) Divide the piping system into appropriate segments con-
sistent with the presence of tees, branch lines, and main
runs. For each segment, determine the gas Joad (assum-
ing all appliances operate simultaneously) and its overall
length. An allowance (in equivalent length of pipe) as
determined from 'Table C.3.2 shall he considered for pip-
ing segments that include four or more fittings.

(2) Determine the gas demand of each appliance to be ar
tached to the piping system. Where Table 6.2(a) through
Table 6.2(v) are to be used to select the piping size, calcu-
late the gas demand in terms of cubic fect per hour for
each piping system outlet. Where Table 6.3(a} through
Table 6.3(m) are to be used to select the piping size, cal-
culate the gus demand in terms of thousands of Bru per
hour for cach piping system outlet.

(3) Where the piping system is for use with other than undiluted
liquefied petroleum gases, determine the design system
pressure, the allowable loss in pressure (pressure drop), and
specific gravity of the gas 1o be used in the piping system.

{4) Determine the length of piping from the point of delivery
10 the most remote outlet in the building/ piping system.

(5) In the appropriate capacity table, sclect the row showing
the measured length or the nexr longer length if the table
does not give the exact length, This is the only length nsed
in determining the size of any section of gas piping. If the
gravity factor is to be applied, the values in the selected
row of the table are multiplied by the appropriate multi-
plier frem Table C.3.4.

(6) Use this horizontal row to locate ALL gas demand figures
for this particular system of piping.

{7) Searling at the most remote outlet, find the gas demand
for that outlet in the horizonial row just selected. If the
exact figure of demand is not shown, choose the next
larger figure left in the row.
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{8} Opposite this demand [igure, in the [rst row at the top,
the correct size ol gas piping will be found.

{9 Proceed in a similar manner for each oudet and each
sectionrr of gas piping. For cach sectlion of piping, deler-
mine the total gas demand supplied by that section.

When a large number of piping companents {such as clbows,
tees, and valves) are installed in a pipe run, additional pressure
loss can be accounted for by the use of equivalent lengths. Pres-
sure loss across any piping component can be equated to the
pressure drop through z length of pipe. The equivalent length of
a combination of only four elbows/tees can result in a jump to
the next larger length row, resulting in a significant reduction in
capacity. The equivalent lengths in feet shown in Table C.3.2 have
been computed on a basis that the inside diameter corresponds
o thatof Schedule 40 (standard-weight) steel pipe, which is close
enough for most purposes involving other schedules of pipe.
Where a more specific solution for equivalent length is desired,
this may be made by muliiplying the actual inside diameter ol the
pipe in inches by /12, or the actual inside diameter in feel by n,
N can be read from the table heading, The equivalent tength
values can be used with reasonable accuracy for copper or brass
fittings and bends, although the resistance per foot of copper or
brass pipe is less than that of stcel. For copper or brass valves,
however, the equivalent length of pipe should be taken as 43 per-
cent longer than the values in the table, which are for steel pipe,

C.4.2 The Branch Length Method. This sizing method re-

duces the amount of conservatism built into the tradivonal

Longest Length Mcthod, The longest length as measured

from the meter to the farthest remote appliance is used only to

size the initial parts of the overall piping system. The Branch

Length Methed is applied in the following manner:

{1} Determine the gas load for each of the connected appli-
ances.

(2) Starting from the meter, divide the piping system info
a number of connected segments, and determine the
length and amount of gas that each segment would
carry assuming that all appliances were operated simul-
tancously. An allowance {(in equivalent length of pipe)
as determined from Table C.3.2 should be considered
for piping scgments that include four or more filtings,

{8} Determine the distance from the outlet of the gas meter
to the appliance farthest removed [rom the meter.

(4) Using the longest distance (found in Step 3), size each
piping segment from the meter to the most remote appli-
ance ontlel,

(3} For each of these piping segments, use the longest length
and the calculated gas load for all of the connected appli-
ances tor the segment and begin the sizing process in Steps 6
through 8.

(6} Referring to the appropriale sizing table (based on oper-
ating conditions and piping material}, find the longest
length distance in the first column or the next larger dis-
tance if the exact distance is not listed. The use of alterna-
tive operating pressures and/or pressure drops will re-
quire the use ol a dilferent sizing table but will not alter
the sizing methodology. In many cases, the use of alterna-
tive operaling pressures and/or pressure drops will re-
quire the approval of both the anthority having jurisdic-
tion and the local gas serving utility.

(7) Tracc across this row until the gas load is found or the
closest larger capacity if the exact capacity is not listed.

(8) Read up the table column and sclect the appropriate pipe
size in the top row. Repeat Steps 6, 7, and 8 for each pipe
segment in the longest run.
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(9) Size each remaining section of branch piping not previ-
ously sized by measuring the distance {from the gas meter
location to the most remote outlet in that branch, using
the gas load of attached appliances and follow the proce-
dures of Steps 2 through 8.

C.4.3 Hybrid Pressure Method. The sizing of a 2 psi (14 kPa}
gas piping system is performed using the rraditional Longest
Length Method but with modifications. The 2 psi (14 kPa)
systemn consists of two independent pressure zones, and cach
zone is sized separately. The Hybrid Pressure Method is ap-
plied as follows.

The 2 psi (14 kPa) section (from the meter 10 the line regula-
tor} is sizad as Tollows:

(1) Calculate the gas load (by adding up the name plate rat-
ings} from all connected appliances. {In certain circum-
stances the installed gas load may be increased up to
5() percent to accommodate future addition of appli-
ances.) Ensure that the line regulator capacity is adequate
for the calculated gas load and that the required pressure
drop (across the regulator) for that capacity does not ex-
ceed ¥ psi (5.2 kPa) for a 2 psi (14 kPa) systemn. If the
pressure drop across the regulator is too high (for the
connected gas load), sclect a larger regulator.

(2) Measure the distance from the meter to the line regulator
located inside the building.

(3) Ifthere are multiple line regulators, measure the distance
from the meter to the regulator farthest removed from
the meter.

(4) The maximum allowable pressure drop for the 2 psi
{14 kPa) section is 1 psi (7 kPa).

(3} Referring to the appropriate sizing table (based on piping
material) for 2 psi {14 kPa) systems with a 1 psi (7 kPa) pres
sure drop, find this distance in the first column, or the clos-
est larger distance if the exact distance 1s not listed.

(6) Trace across this row until the gas load is found or the
closest larger capacity if the exact capacity is not listed.

{7} Read up the wable column to the top row and select the
appropriate pipe size.

(8) If there are muliple regulators in this portion of the piping
system, each line segment must be sized for its actual gas
load, but using the longest length previously determined.

The low-pressure seciion (all piping downstream of the
line regulator) is sized as follows:

{1} Determine the gas load for each of the connected appli-
ances.

(2) Starting from the line regulator, divide the piping system
into a number of connected segments and,/or independent
parailel piping segments and determine the amount of gas
that each segment would carry assuming that all appliances
were operated simultaneously. An allowance {in equivalent
length of pipe)} as determined from Table C.3.2 should be
considered tor piping segmenrs that include four or more
fittings.

(8) For each piping segment, use the actual length or longest
length (if there are sub-branch lines) and the calculated gas
load for that segment and begin the sizing process as follows:
(a) Referring to the appropriate sizing table {based on

operating pressure and piping material), find the
longest length distance in the first column or the clos-
est larger distance if the exact distance is not listed.
The use of allernative operating pressures and/or
pressurc drops will require the use of a different siz-
ing table but will not alter the sizing methodology. In
many cases, the use of alternative operating pressurcs

and/or pressure drops may require the approval of
the authority having jurisdiction.

(b) Trace across this row until the apphance gas load is
tound or the closest larger capacity if the exact capac-
ity is not listed.

(c) Read up the table column to the top row and select
the appropriate pipe size.

{(dd) Repeat this process for each segment of the piping
system.

C.4.4 Pressure Drop per 104 ft Method. This sizing method is
less conservative than the others, but it allows the designer to
immediately see where the largest pressure drop occurs in the
systemn. With this information, modifications can be made 10
bring the total drop to the critical appliance within the limita-
tions that are presented to the designer.

Follow the procedures described in the Longest Length
Method for steps (1) through (4) and step (9).

For each piping segment, calculate the pressure drop
based on pipe size, length as a percentage of 100 ft, and gas
flow. Table C.4.4 shows pressure drop per 100 ft for pipe sizes
from Y in. through 2 in. The sum of pressure drops to the
critical appliance is subtracted from the supply pressure to
verify that sufficient pressure will be available. If not, the lay
out can be examined to find the high drop section(s}, and
sizing selections moditied.

C.5 Use of Sizing Equations. Capacities of smooth wall pipe or
mbing can also be determined by using the following formulas:

(1} High Pressure {1.5 psi (10.3 kPa) and above]:

D'!(f)[?_l[;?)y

=181.6
Q Cr fba L
0541
= 9937 252 (P:Q B };2) ¥
) Cr- 1.

(2) Low Pressure [less than 1.5 psi (1003 kPa)]:

5‘
o=1873 | 2 AH
Cr- fba-L

{541
= 23]3D2'523(ﬂJ
Cr L
where:
2 = rate, cubic feet per hour at 60°F and 30 in.
mercury column
D = inside diameter of pipe, in.
= upstream pressure, psia
P, = downstream pressure, psia
Y = superexpansibility factor =
1/supercompressibility factor
= base friction factor for air at 60°F (CF = 1)
= length of pipe, ft
= pressure drop, in, w.c. (27.7 in. HyO = 1 psi) =
0.00354 ST(7/SF15%
Cr = factor tor viscosity, density, and temperature
8 = specific gravity of gas at 60°F and 30 in. mercury
column {0.60 for natural gas, 1.53 for propane)
T = absolute temperature, °F or = { -+ 460
¢ = temperature, °F
Z = viscosity of gas, centipoise {0.012 for natural gas,
0.008 for propane), or = 1488

See Table 6.4.2 for values of Crand ¥ for natural gas and
propane.
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Table C.4.4 Thousands of Btu/hr of Natural Gas per 100 ft of Pipe at Various

Pressure Drops and Pipe Diameters

Press. Drop/100 ft

Pipe Sizes (in.)

(in. w.c.) Y % 1 1% 1% 2
0.2 31 64 121 248 379 716
0.3 38 79 148 304 455 #77
05 50 104 195 400 600 1160
1.0 71 147 276 566 848 1640

Note: Other values can be obtained umsing the following equation:

Desived It
Desired Value = thousands of Btu/hrx Desirec Lrop
Table Drop

For example, if it is desired to get flow through % in. pipe ac 2 in. w.c./ 100 f, multiply the capacity of % in. pipe at 1 in./100 ft by the square root

of the pressure ratio:

147,000 Bu/hrx

2 in. w.c.

Tin. w.e.

C.6 Pipe and Tube Diameters. Where the internal diameter is
determined by the formulas in Section 6.4, Table C.6(a) and
Table C.6(b} can be used to select the nominal or standard
pipe size based on the calculated internal diameter.

Table C.6(a) Schedule 40 Steel Pipe

Standard Sizes
Nominal Internal Nominal Internal

Size Diameter Size Diameter

(in.) {in.) (in.) (in.)
A 0.364 1% 1.610
3% 0.493 2 2.067
4 0.622 2L 2.469
¥ 0.824 3 3.068

1 1.049 38 3.548

1V 1.380 4 4.026

C.7 Use of Sizing Charts. A third mecthod of sizing gas piping
is detailed here as a uscful option when large quantitics of
piping arc involved in a job (e.g., an apartment house) and
material costs are of concern. If the user is not completely
[amiliar with this method, the resulting pipe sizing should be
checked by a knowledgeable gas engineer. The sizing charts
are applied as follows:

(1) With the layout developed according to Section 5.1 of the
code, indicate in each section the design gas flow under
maximum operation conditions. For many layouts, the
maximum design flow will be the sum of all connected
loads, However, in some cases, certain combinations of
appliances will not occur simultanecusly {e.g., gas heating
and air conditioning}. For these cases, the design flow is
the greatest gas low that can occur at any one lime,

{2} Determine the infef gas pressure for the system being de-
signed. [n most cases, the point of inlet will be the gas meter
or service regulator, but in the case of a system addition, it
could be the point of connection to the existing systcm.

2008 Edition

=147,000%1.414 = 208,000 Beu/hr

Table C.6(b) Copper Tube Standard Sizes

Nominal Nominal
or Internal or Intermal
Tube Standard Diameter | Tube Standard Diameter
Type Size (in.) {in.) Type Size (in.) {in.)
K Vi 0305 |K | 0.945
L Ya 0.315 |L ! 1.025
ACR (D} : 0.315 |ACR e 1.025
{D,A)
ACR {A) ¥ 0.311 K v 1.245
K 34 0.402 | L 1% 1.265
L % 0.430 |ACR 1% 1.265
{D.A)
ACR (D} 1% 0.430 |K 1% 1.481
ACR (A) Yo 0436 |L 1% 1.505
K % 0.527 |ACR 1% 1.505
(D,A)
1. Ve 0545 |K 2 1.959
ACR (D) kL 0545 | L 2 1.985
ACR (A) % 0.555 1ACR 244 1.985
(DLA)
K 3 0652 |K 214 2,435
L £ 0.666 |L 24 2.465
ACR (I LA 0.666 {ACR 2% 2.465
(DA}
ACR (A} ¥ 0.680 |K 3 2907
K ¥ 0745 | L 3 2.045
L kA {.785 | ACR 3 2945
(D,A)
ACR T 0.785
(D,A)
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{3) Determine the minimum pressure required ac the inlet to The gas to be used has 0.60 specific gravity and a heating value
the critical apphance. Usually, the critical item will be the of 1000 Bru/ft* (37.5 M]/m™).
appliance with the highest required pressure for satisfac-
tory opcration. If several items have the same required
pressure, it will be the one with the greatest length of {1} Maximum gas demand for outlet A:
piping trom the system inlet.

{4} The difference berween the inlet pressure and critical item Cons . {rating plate input, or
pressure is the aflowable system pressure drop. Figure C.7(a) and onsumpton (Tablc 5.4.2.1 if necessary
Figure C.7(h) show the relationship between gas flow, pipe
size, and pipe length for natural gas with .60 specific gravity.

{5) To use Figure C.7(a}) (low-pressure applications), calculate 35,000 B/ hr rating
the piping length from the inlet to the critical appliance. = 1,000 Buu/ft =
Increase this length by 50 percent to allow for [ittings. Livide !
the allowable pressure drop by the equivalent length (in
hundreds of feet} o determine the allowable pressure drop
per hundred feet. Select the pipe size from Figure CC.7{a) for

Sofution

B of gas

35 t°/hr = 35 cfh

Maximum gas demand for outlet B:

Consumption _ 75,000

the required volume of flow. = =75 cth
{6) To use Figure C.7(b) (high-pressure applications), calculate Bru of gas 1,000
the equivalent length as in item (5}, Calculate the index num- . )
ber for Figure C.7(b) by dividing the difference between the Maximum gas demand for outlet C:
squares of the absolute values of inlet and outlet pressures by : .
the equivalent length (in hundreds of feet). Select the pipe Consumption _ 35,000 95 ¢fh
size from Figure C.7(b) for the gas volume required, Btu of gas 1,000
C.8 Examnples of Piping System Design and Sizing. Maximum gas demand for outlet D:
C.8.1 Example 1 — Longest Length Method. Determine the
required pipe size of each section and outlet of the piping Consumption _ 100,000 _ 100 cfh

systemn shown in Figure C.8.1, with a designated pressure drop

Btu of L,000
of 0.50 in. w.c. (125 Pa), using the Longest Length Method. olg
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Gas volume (standard ft/hr gas SpGr = 0.60)

FIGURE C.7(a) Capacity of Natural Gas Piping, Low Pressure (0.60 in. w.c.).
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FIGURE C.7(b) Capacity of Natural Gas Piping, High Pressure (1.5 psi and above}.

Section 3

Po————

Outlet C —
40 gal automatic
water heater
35,000 Btufhr

Cutlet

D

furnace

201t

': 100,000 Btu/hr

Section 2

Seclion 1
101t 15 ft
A, A

L.

-

\
10t

Point of
delivery

e

# Outlet A
15 clothes dryer
35,000 Btwhr

Outlet B
rangefoven unit
75,000 Btu/hr

For Si units, 1 ft = 0.305 m, 1 gal = 3.785 L, 1000 Biwhr = 0.293 kW,

FIGURE C.8.1 Piping Plan Showing a Steel Piping System.

2006 Edition

(2)

(3

(4)

The length of pipe from the point of delivery 1o the most

remote outlet (A) is 60 ft (18.3 m). This is the only disiance

used.

Using the row marked 60 ft (18.3 m) in Table 6.2(b):

{(a) Oulet A, supplying 35 cth (0.99 m®/hr), requires
Y2 in. pipe.

(b) Outlet B, supplying 75 cfh (2.12 m*/hr), requires
¥4 in. pipe.

(c) Section 1, supplying outlets A and B, or 110 cfh
{3.11 m®/hr), requires % in, pipe.

(d} Sccdion 2, supplying outlets C and Dy, or 135 cfh
{3.82 m*/hr), requires ¥ in. pipe.

{e) Section 3, supplying outlcts A, B, C, and D, or 245 cfh
{6.94 m®/hr), requires 1 in. pipe.

If a different gravity factor is applied to this example, the

values in the row marked 60 ft (18.3 m) of Table 6.2{(b)

would be multiplied by 1he appropriate multiplier from

Table C.3.4 and the resulting cubic feet per hour values

would be used to size the piping.

C.8.2 Fxample 2 — Bybrid or Dual Pressure Systems. Deter-
mine the required CS5T size of each section of the piping
system shown in Figure C.8.2, with a designated pressure drop
of 1 psi (7 kPa) for the 2 psi (14 kPa) secion and 3 in. w.c.
(0.75 kPa) pressure drop for the 10 in. w.c. (2.49 kPa) section.
The gas to be used has 0.60 sl_veciﬁc gravily and a healing value
of 1000 Bru/ft* (37.5 MJ/m">).
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fa) Distance from regulator to dryer is 23 ft {7.62 m).
(b) Load is 20 cth (.57 m*/hr).
Section {c) Table 6.2{n) shows that EHD size 13 should be used.
B Furnace
2 psi 60 cfh C.8.3 Example 3 — Branch Length Method. Determine the
Gas meter , required semi-rigid copper tubing size of each section of the
110 cth Set(::tlon Watar piping system shown in Figure C.8.3, with a designated pres-
heater sure drop of 1 in. w.c. (250 Pa) (using the Branch Length
M 30 cth Method). The gas to be used has 0.60 specific gravity and a
L Segiﬂﬂ heating value of 1,000 Buu/ft* (37.5 M]/m?).
N .
< Solution
2 psi {1} Section A:
Zone g)’yc?; (a) The length of tubing from the point of delivery to the
most remote appliance is 56 ft (15 m), A+ C.
(b} Use this longest length to size Sections A and C.
Length of runs: Key: {c} Using the row marked 50 ft (15 m) in Table 6.2(h),
A=100ft Section A supplying 220 cfh (6.23 m*/hr} for four

s Maniiold

B=15ft
C=101 X Shutoff valve
D=25f % Pressure regulator

@ Gas meter

FIGURE C.8.2 Piping Plan Showing a CSST Systern.

Sotution

{1) Size 2 psi (14 kPa) line using Table 6.2(p}.

(2) Size 10 in. w.c. {2.5 kPa) lines using Table 6.2{n}.

(3) Using the [ollowing steps, determine if sizing tables can
be used:

{a) Total gas lpad shown in Figure C.8.2 equals 110 chf
(3.11 m*/hr).

{b) Determine pressure drop across regulator [see notes
in Table 6.2(p}].

(c) If pressure drop across reguolator exceeds %4 psi
{5.2 kPa}, Table 6.2{p} cannot be used. Note that if
pressure drop exceeds % psi (5.2 kPa), a larger
regulator must be selected or an alternative sizing
method must be used.

(d) Pressure drop across the line regulator {for 110 cfh/
{3.11 m®/hr)] is 4 in. w.c. (0.99 kPa) based on mano-
facturer’s performance data.

{e) Assume the CS55T manufacturer has wubing sizes or
EHDs of 13, 18, 23, and 30.

{(4) Fram Section A [2 psi (14 kPa) zone]:

{a) Determine distance from meter to regulator = 100 ft
30.48 m).

{b) Determine total load supplied by A = 110 «cfh
(3.11 m*/hr) (furnace + water heater + dryer).

(c) Table 6.2(p} shows that EHD size 18 should he used.
Note that it is not unusual to oversize the supply line
by 25 1o 50 percent of the as-installed load. EHD size
18 has a capacity of 189 cfh (5.35 m®/hr).

{5) From Scction B (low pressure zone):

{a) Distance from regulator to furnace is 15 ft {4¢.57 m}.

{b) Load is 60 cfh {1.70 m*/hr).

{¢) Table 6.2(n) shows that EHD size 13 should be used.

(6) From Section C (low pressure zone):

{a) Distance from regulator to water heater is 10 ft (3 m).
(b} Load is 30 cfh (0.85 m®/hr).
{c) Table 6.2(n) shows that EHD size 13 should be used.

{7) From Section I (low pressure zone}:

appliances requires 1 in. tubing,
{2} Section B:

(a} Thelength of tubing from the point of delivery to the
range/oven at the end of Scction B is 30 ft (9.14 m),
A+B

{b} Use this branch length to size Scction B only.

{¢} Using the row marked 30 ft (9.14 m) in Table 6.2(h),
Scction B supplying 75 cfh (2,12 m®/hr) for the
range/oven requires ¥ in. tubing.

(3) Section C:

(a) The length of tubing from the point of delivery to the
dryer at the end of Section Cis 50 fi (15 m), A+ C.

{b) Use this branch length (which is also the longest
length} to size Section C.

(¢) Using the row marked 50 [t (15 m) in Table 6.2(h),
Section C supplying 30 cfh (0.85 m®/hr) for the diyer
requires % in. tubing.

{4) Section D:

{a) The length of tubing from the point of delivery to the
water heater at the end of Section D is 30 ft (9.14 m),
A+D,

(b) Use this branch length 1o size Section D only.

© O Range/oven
20l “75¢th
Section B
Section C
| M I Section A Section D
220 cfh Water
Section E heater
35 cth
Furnace
Dryer
80 cth 30cth
Length of runs: Key:
A =201t u Manifold
B=1901t
C=30f X Shutoff vaive
D=10ft Gas meter
E=101t @

Total gas load = 220 cfh

FIGURE C.8.3 Piping Plan Showing a Copper Tubing Systemn.
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{c) Using the row marked 30 ft (9.14 m) in Table 6.2(h}),
Section D supplying 35 cfth (34.69 m®/hr) for (he wa-
ter heater requires 36 in. tubing.

{h} Section E:

{(a) The length ol tubing from the point of delivery to the
furnace atthe end of Section Eis 30 f1 {9.14m)}, A+ E.

{b) Use this branch length 1o size Section E only.

{c} Using the row marked 30 ft {9.14 m) in Table 6.2(h),
Section E supplying 80 cfh (0.99 m*/hr) for the fur-
nace requires % in. tubing.

C.8.4 Example 4 — Modification te Existing Piping System.
Determine the required CSST size for Section G (retrofit ap-
plication) of the piping system shown in Figure C.8.4, with a
designated pressure drop of .50 in. w.c. (125 Pa) using the
Branch Length Method. The gas to be used has .60 specific
gravity and a healing value of 1,000 Bru/ft* (37.5 M]/m?).

Solution

(1) The length of pipe and C551 from the point of delivery to
the retrofit appliance (barbecue) at the end of Section G
5401 (1219 m), A+ B+ G

(2) Use this branch length to size Section G.

{3) Assume the CS5T manufacturer has tubing sizes or E11Ds
of 13, 18, 23, and 30.

(4) Using the row marked 40 ft (12.19 m) in Tahle 6.2(m),
Section G supplying 40 cfh (1.13 m”/hr) for the barbecue
requires EHD 18 CSST.

(5) The sizing of Sections A, B, F, and E must be checked to
ensure adequate gas carrying capacity since an appliance has
been added 1o the piping systern. See C.8.1 for details.

C.8.5 Example 5 — Calculating Pressure Drops Due to Tem-
perature Changes. A test piping system is installed on a warm
autumn afternoon when the emperature is 70 degrees. In accors
dance with local custom, the new piping system is subjected to an
air pressure test at 20 psig. Overnight, the temperature drops,
and when the inspector shows up first thing in the morning the
temperature is 40 degrees.

Barbecue
40 cih
el
Section G
I M ] Section A Section B Saction C
Section E
Saction F
Section D
Water
heater
Furnace 30 efh
80 cth Rangefoven
75 cth
Length of runs: Key:
A=15ft E=5ft X Shutoft valve
B=10ft F=10f
C=15f G=15f 4] Gas meter
D=201t

FIGURE C.8.4 Piping Plan Showing Modification to an
Existing Piping System.
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If the volume of the piping system is unchanged, the for-
mula based on Bovle’s and Charles’ law for determining the
new pressure al a reduced temperature is as follows:

(1}

T

w3 |
it

where:

T, = initial temperature, absolute (7 + 459}
final temperature, absolute {75 + 45%)
initial pressure, psia (P, + 14.7)

final pressure, psia (£, + 14.7)

e P
L LI ]
nouo

(70+459) (20+14.7)

(40+459) (B +14.7)

(3)
520 347

499 (B +14.9)

(4)

34.7
P +14.7) ="
(R ) 1.06

Py=327-147
F =18 psig
Therefore, you could expect the gauge to register 18 psig

when the ambient temperature is 40°F,

C.8.6 Example 6 — Pressure Drop per 100 ft of Pipe Method.
Using the layout shown in Figure C8.1 and AH = pressure
drop, in. w.c. (27.7 in. Hy,O =1 psi), proceed as follows:

(1} Length to A = 20 ft, with 35,000 Btu/hr:

For Y2 in. pipe: Afl= 20 ft/100 ft x .3 in. w.c. = L.06 in. w.c.
{2} Length to B =15 ft, with 75,000 Btu/hr:

For % in. pipe: AH=15ft/100 1 x 0.3 in, w.e. = 0.045 in. w.c,
(3) Section 1 =10 f1, with 110,000 Btu/hr. Here there s a choice:

For 1 in. pipe: AH =10 ft/100 ft x 0.2 in. w.c, = 0.02 in. w.c,

For % in. pipe: AH = 10 {t/100 ft x [0.5 in, wic. +

(110,000 Bru/br — 104,000 Btu/hr) /(147,000 Btu/hr -
104,000 Bur/hry x (1.0 in. we. — 0.5 in. we )] =01 =

0.57 in. w.c = 0.06 in. w.c.

Notice that the pressure drop for 110,000 Biw/hr between 104,000
Btu/hr and {47,000 Btu/kr has been interpolated.

{4} Section 2 =20 ft, with 135,000 Bou/hr. Here there is a choice:

For 1 in. pipe: AH = 20 £1,/100 fu x [0.2 in. we. + (A14,000
Biu/hr/A27,000 Boo/hr x A1 in. w.c)] = 0.05 in, we.

For % in. pipe: AH = 20ft/100 ft x 1.0 in. w.c. = 0.2 in. wic.

Notice that the pressure drop for 135,000 Btu/hr between 121,000
Beufhr and 148,000 Btu/hy has been interpolated, but interpola-
tion was nol wused for the % in. pipe (trivied for 104,000 Btu/hy to
147,000 Bru/hr).

(5} Section 3 = 30 ft, with 245,000 Bru,/ hr. Here therc is a choice:
For 1 in. pipe: AH = 30 ft/100 ttx 1.0 in. w.c. = 0.3 in. w.e
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For 1'% in. pipe: AH = 30 ft/100 ft x 0.2 in. w.c. = 0.06 in. w.c.

Notice that interpolation was not used for these options, since the
table values are close to the 245,000 Biu/kr carmed by tha! section.

(6) The total pressure drop is the sum of the section approach-
ing A, Secton 1, and Section 3, or either of the following,
depending on whether an absolute minimum is required or
the larger drop can be accommodated:

Minimum Pressurc Drop to farthest appliance:
AH =006 in, we, +0.02in we. + 0.06 in. we =014 in. w.c.
Larger Pressure Drop to the farthest appliance:
AH=0.06in. wec. + 0.06 in. w.c. + 0.3 in. we, = 0.42 in. wc.

Notice that Section 2 and the run to B do not enter into this caleula-
tion, provided that the appliances have similar input pressure ve-
GUirements.

For Sl units: 1 Bou/hr = 0.203 W, 1 fi* = 0.028 m>, 1 ft = (.305 m,
1in. wc. =249 Pa,

Annex D Suggested Method of Checking for Leakage

This annex is not a part of the reqﬁz’mmmts of this NEPA decument
hut is included for informational frurposes only,

D.1 Use of Lights. Artificial illumination used in coennection
with a search for gas leakage should be restricted 10 battery-
operated flashlights (preferably of the safety tpe) or ap-
proved safety lamps. In searching for leaks, clectric switches
should not be operated. If electric lights are already turned
on, they should nat be turned off.

D.2 Leak Check Using the Gas Meter. Immediately prior to
the leak check, it should be determined that the meter is in
operating condition and has not been bypassed.

The leak check can be done by carcfully watching the est dial
of the meter to determine whether gas is passing through the
meter, To assist in observing any movement of the test hand, wet
a small piece of paper and paste its edge directdy over the center
line of the band as soon as the gas is turned on. This observation
should be made with the test hand on the upstroke. Table D.2
can be used for determining the length of observation time.

Table D.2 Observation Times for Various
Meter Dials |

Dial Styles Test Time
(ft*) (min)
1y 5
1% 5
] 7
2 10
B 20
10 30

For 51 units, 1 £:* = 0.028 m®.

In case careful ohservation of the test hand for a sufficient
length of time reveals no movement, the piping should be
purged and a small gas burner rurned on and lighted and the
hand of the rest dial again nbserved. If the dial hand moves (as

it should}, it will show that the meter is operadng properly. If
the test hand does not move or register flow of gas through the
meter to the small burner, the meter is defective and the gas
should be shut off and the serving gas supplier notified.

D.3 Leak Check Not Using a Meter. This test can be done
using one of the following methods:

(1) For Any Gas System. To an appropriate checkpoint, attach
4 manometer or pressure gauge between the inlet to the
piping system and the first regulator in the piping system,
momentarily turn on the gas supply, and observe the
gauging device for pressure drop with the gas supply shut
oll. No discernible drop in pressure should occur during
a period of 3 minutes.

(2) For Gas Systems Using Undifuted Liguefied Petroleum Gas System
Preparation for Propane. A leak check performed on an LP-
Gas system being placed back in service should include all
regulators, including appliance regulators, and control
valves in the system. Accordingly, each individual appliance
shutoff valve shauld be supplying pressure to its appliance
for the leak check. This check will prove the integrity of the
100 percent pilot shutoff of cach gas valve so equipped, so
the manual gas cock of each gas valve incorporaling a
100 percent pilot shutoff should be in the on position. Pilots
not incorporating a 100 percent pilot shutoff valve and all
manual gas valves not incorporating safety shutoff systems
are to be placed in the off position prior to leak checking, by
using one of the following methods:

{a) Byinserting a pressure gauge between the container gas
shutoff valve and the first regulator in the system, admit-
tng fuil container pressure to the system and then clos-
ing the container shutoff valve. Encugh gas should then
be released from the system to lower the pressure gauge
reading by 10 psi {69 kPa}. The system should then be
allowed to stand for 3 minutes without showing an in-
crease or a decrease in the pressure gauge reading.

{b) For systems serving appliances that receive gas at pres-
sures of ¥ psi (3.5 kPa} or less, by inserting a water
manometer or pressure gauge inte the system down-
screarn of the final systern regulator, pressurizing the
system with either fuel gas or air to a test pressure of
Gin. we. = % in. we. (2.2 kPa £ 0.1 kPa), and observ-
ing the device for a pressure change. If fuel gas is
used as a pressure source, it is necessary to pressurize
the system to full eperating pressure, close the con-
tainer service valve, and then release enough gas
from the system through a range burner valve or
other suitable means 1o drop the system pressure to
9in. wc £ ¥in. we. (2.2 kPa £ 0.1 kPa). This ensures
thatall regulators in the system are unlocked and that
a leak anywhere in the system is communicated to the
gauging device, The gauging device should indicate
no loss or gain of pressure for a period of 3 minutes.

(c) By nseriing a 30 psi {207 kPa} pressure gauge on the
downstream side of the {irst stage regulator, admitling
normal operating pressure to the system and then clos-
ing the container valve. Enough pressure should be re-
leased from the system to lower the pressure gauge
reading by 5 psi (34.5 kPa). The system should be al-
lowed to stand for 3 minutes without showing an in-
creasc or a decrease in pressare gauge reading.

D.4 When Leakage Is Indicated. If the meter test hand moves
or a pressure drop on the gauge is noted, all appliances and
equipment or cutlets supplied through the system should be
examined to see whether they are shut off and do not leak. If
they are found to be tight, there is a leak in the piping system.
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Annex E  Suggested Emergency Procedure
for Gas Leaks

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E.l Where an investigation discloses a concentration of gas
inside of a building, it is suggested the tollowing immediate
actions be taken:

(1) Clear the room, building, or area of all occupants. Do not
re-enter the room, building, or arca until the space has
been determined to be safe.

(2) Usc every practical means to eliminate sources of ignition.
Take precautions to prevent smoking, striking matches, op-
erating electrical switches or devices, opening furnace
doors, and so on. If possible, cut off all electric circuits at a
remote source to eliminate operation of automaltic switches

(3)
(4)

(5)
(6)

in the dangerous area. Safety flashlights designed for use in
hazardous atmospheres are recommended for use in such
emergencies.

Notify all personnel in the area and the gas supplier from
a telephone remote from the area of the leak.

Ventilate the affected portion of the building by opening
windows and doors.

Shut off the supply of gas to the arcas involved,
Investigate other buildings in the immediate area o de-
termine the presence of escaping gas therein,

Annex F  Flow of Gas Through Fixed Orifices
This annex s not a part of the requirements of this NFPA document

but is inctuded for informational purposes only.

F.1 Use of Orifice Tables,

Table E.1(a) Utility Gases (cubic feet per hour at sea level)

Pressure at Orifice (in. w.c.)

Orifice or
Drill Size 3 3.5 4 5 6 7 8 9 10
30 0.48 0.52 0.55 0.63 0.69 0.73 0,79 083 . 0.88
79 {0.55 0.59 0.64 0.72 0.80 0.84 0.90 (.97 1.01
78 0.70 0.76 0.78 0.88 0.97 1.04 1.10 1.17 1.24
77 0.88 0.95 0.99 1.11 1.23 1.31 1.98 1.47 1.55
76 1.06 1.13 1.21 1.37 1.52 1.61 1,72 1.8% 1.02
75 1.16 1.25 1.54 1.52 1.64 1.79 1.91 2.04 2.14
T4 1.33 1.44 1.55 1.74 1.51 2.05 2.18 2.32 2.44
73 1.51 1.63 1.76 1.99 2,17 2.2 2.48 2.64 2.78
72 1.64 1.77 1.96 2.1% 2.40 2.52 2.69 2.86 3.00
71 1.82 1.97 2.06 2.33 2.54 2.73 291 311 3.26
70 2.06 2,22 2.59 2,70 2.97 3.16 3,38 359 378
69 225 2.4% 2.61 2.96 3.23 3.47 5.68 3.94 4.14
68 2.52 2,72 2.93 3.26 3.58 3.88 414 441 4.64
67 2.69 2.91 3.12 3.52 3.87 1.13 4.41 4,60 4.94
a6 2.86 3.09 3.32 3.75 4.11 4.39 4.68 498 h.24
63 3.14 3.39 3.72 4.28 4,62 4.84 5.16 5.5( 5.78
G4 3.41 3.68 4.14 4.48 4.91 5.25 5.59 5.05 6.26
63 3.63 302 4.19 4.75 5149 5.55 592 6.30 5.63
62 3.78 4.08 4.39 4.96 5,42 h81 6.20 6.5% 6.94
61 4.02 4.34 1.66 5.27 5,77 6.15 6.57 7.00 7.37
66 4.21 4,55 4.89 5,52 h.05 6,47 6.91 7.35 7.74
59 4.41 4.76 511 B.78 6.35 6.78 7.25 7.71 8211
hE 1.66 5.08 5.39 6,10 6.68 7.13 7.62 8.11 8.53
57 4.84 5.2% 5.63 6.36 6,96 7.44 7.94 8.46 8.90
143 5.68 6.13 6.58 7.35 8.03 8.73 9.82 9,92 10.44
55 7.11 7.68 8.22 9.30 10.18 10.85 11.59 1234 12,98
54 7.95 8.59 9.23 16.45 11.39 12.25 15.08 15.93 14.65
53 9.30 10.04 10.80 12.20 15.52 14.29 15.27 16.25 17.09
52 10.61 11.46 12.31 13.86 15.26 16.94 17.44 18.57 19.53
5l L1.82 12.77 13.69 15.47 16.97 18.16 19,40 20.64 21.71
50 12.89 15.92 14.94 16.86 18.48 19.57 21.12 2248 23.65
49 14,07 15.20 16.28 18.537 20.20 21.60 23.06 24 56 25.83
48 15.15 16.86 17.62 19.88 21.81 23.51 24.90 26.51 27.89
47 16.22 17.52 18.80 21.27 23.21 24,95 26.62 28.34 29.31
46 17.19 18,57 19.98 22.57 24.72 26.4% 28.23 30.05 31.61
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Table Fl1(a) Continued

Pressure at Orifice (in. w.c.)

Orifice or
Drill Size 3 3.5 4 5 6 7 8 g 10

45 17.73 19.15 a0.52 23.10 25.36 27.18 29.03 30.90 3251
44 19.45 21.01 2257 25.57 27.93 29 87 31.89 33.96 35,72
43 20.73 22.39 2418 27.29 20.87 32.02 34.19 36.41 38.30
42 23.10 24.95 26.50 29.50 32.50 35.24 37.63 40.07 42.14
4] 24.06 25.93 28.15 31.69 34.81 37.17 89.70 42.27 44 46
40 25.03 27.0% 29,23 33.09 36.20 38.79 4].42 44.10 46.38
39 26.11 28.20 30.20 34.05 37.38 3997 4268 45.44 47.80
38 27.08 20.25 31.38 35.46 38.89 41.58 44.40 47.27 49.73
37 28.36 30.63 32.99 37.07 40.83 43.62 46.59 49.60 52,17
36 29.76 32.14 34.59 39.11 42.76 45,77 48.88 52.04 54,74
35 32.36 3495 36.86 41.68 45 .66 48,78 52.10 55.46 58.34
34 32.45 35.05 37.50 42.44 46.52 49.75 h3.12 56 5% 59 49
33 33.41 36.08 38.79 43.83 48.05 51.46 h4.96 58.62 61.55
32 35.46 38.30 40.94 46.52 50.82 54.26 57.95 61.70 64.89
3 37.82 40.85 43.83 40.64 54.36 h8.MN 61.96 65.97 69.39
30 43,40 46.87 h().59 57.05 62.09 66.72 71.22 75.86 79.80
29 48 45 52.33 56.19 63.61 69.62 74.45 79.52 84 .66 R9.04
28 h1.78 5502 59.50 67.00 73.50 79.50 8492 90.39 85.09
27 k4 47 h3.83 63.17 71.55 78.32 83.59 89.27 95.04 99.07
26 56,73 61.27 65.86 74.57 81.65 87.24 93.17 99.19 104.57
25 5h8.87 63.58 68.22 77.14 84.67 090.36 96.50 102.74 108.07
24 60.81 65.67 70.58 79.83 37.566 93.47 0983 106.28 111.79
23 62.10 67.07 72.20 81.65 89.39 04 .55 100.95 107.49 115.07
22 64.89 70.08 75.21 85.10 93.25 99.60 106.39 1153.24 119.12
21 66.51 71.83 7714 87.35 95.68 102.29 109.24 116.29 122.33
20 68.22 73.68 79.08 89.49 97.99 104.75 111.87 119.16 125,28
19 72.20 77.98 83.69 9476 103.89 110,67 118.55 125,82 132.36
18 75.63 &1.57 87.56 97.50 108.52 116.03 123.92 151.93 138.78
17 78.54 84.82 91.10 103.14 112.81 120.33 128.52 136.82 14%.91
16 82.19 BB.77 95.40 107.98 118.18 126.78 135.39 144,15 151.63
15 85.20 92.02 98.84 111.74 122.48 131.07 139,98 149,03 156.77
14 87.10 94 40 100.78 114.21 124.44 135.22 142,28 151.47 159.33
13 £9.92 97.11 104.32 118.18 128.93 138.60 148.02 157.58 165.76
12 93.90 101.41 108.52 123.56 135.37 143.97 153.76 163.69 172.13
11 95,94 103.62 111.31 126,02 137.52 147.20 157.20 167.36 176.0%
10 98.30 106.16 114.21 1929.25 141.82 151.50 161.81 172.26 181.13

9 100.99 109.07 117.11 132,68 145.05 154,71 165.23 175.91 185.03

8 103.89 1312.2( 120.65 136.44 149.33 160.08 170.96 182.00 191.44

7 105.93 114.40 123.01 139.23 152.56 163.31 174.38 185.68 195.30

6 109.15 117.88 126.78 142 88 156.83 167.51 178.88 190.46 200.56

5 111.08 119.97 128.93 145.79 160.08 170.82 182,48 194.22 204.30

4 114.75 125.93 133.22 150.41 164.36 176.18 188.16 200.25 210.71

3 119.25 128.79 137.62 156.26 170,78 182.64 195.08 207.66 218.44

2 128.48 138.76 148.61 168.64 184.79 197.66 211.05 224.74 235,58

1 136.35 147.26 158.25 179.33 144.65 200.48 223.65 258.16 250,54

For 8L units, 1 Buu/hr = 0.293 W, | ft* = 0.028 m®, | ft = 0.305 m, 1 in. w.c. = 249 Pa.

Notes:

1. Specific gravity = 0.60; orifice cocflicient = 0.90.
2. For wiility gases of another specific gravity, select multiplier from Table F.1(c). For altitudes above 2000 ft, first select the
equivalent orifice size at sea level from Table F1(d).
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Table E1(b) LP-Gases (Btu per hour at Table F1(b) Continued
sea level)
Orilice or
Orifice or Drill Size Propane Butane
Drill Size Propane Butane
40 78,029 88,459
0.008 519 589 39 80,513 91,215
0.009 656 744 38 83,721 94,912
0.010 812 021 37 87,860 39,605
0.011 98] 1,112 36 092 907 104,532
0.012 1,169 1,326
35 98,312 111,454
80 1,480 1,678 34 100,175 113,566
74 1,708 1,956 33 108,797 117,672
78 2,080 2 553 59 109,385 124,007
77 2,629 2,980 31 117,043 132,689
76 3,249 3,684
30 134,119 152,046
75 3,681 4,059 29 150,366 170,466
74 4,119 4,669 28 160,301 181,728
73 4,678 5,303 27 168,580 191,114
72 5,081 5,760 26 175,617 199.092
71 5,495 6,230
25 131,619 205,896
70 6,375 7,227 24 137,828 212,935
69 6,934 7,860 7% 192,796 218,567
68 7,813 3,858 22 200,350 227,151
67 8,320 9,433 21 205,525 232,997
66 8,848 16,031
20 . 210,699 238,863
65 9,955 11,286 19 223 045 253,880
64 13,635 11,943 I8 233,466 264,673
63 15,125 12,612
62 11,735 15,304 Notes:
61 12,367 14,020 Propane Butane
1. Btu per cubic foal 2,516 3,280
60 13,008 14,747 2. Specific gravity 152 2.6
A 13,660 15,486 3. Pressure at orifice, in. w.c. 11 11
58 14,333 16,249 4, Orifice coefficient 0.9 0.9
BY 15,026 17,035 5. For altitudcs above 2006 fi (610 m), first select the equivalent orilice
56 17,572 15,921 size at sea level from Table F.1{d).
o Ve oyt Table F.1(c) Multipliers for Utility Gases of
53 98,769 32,615 Another Specific Gravity
52 32 805 37,190
hl 36,531 41,414 Specific Spercific
Gravity Multiplier Gravity Multiplier
50 39,842 45,168
19 43,861 49,157 0.45 L.155 .95 0.795
48 46,985 53,263 .50 1.095 1.00 0.773
47 50,088 56,783 0.55 1.045 1.05 0.756
46 53,296 60,420 0.60 1.000 1.10 0.739
0.65 0.96] 1.15 0.722
45 54,641 61,944 0.70 0.926 1.20 0.707
44 60,229 68,280 0.75 (.894 1.25 0.693
43 64,369 72,973 0.80 .866 1.30 0.679
42 71,095 80,559 0.85 0.840 1.95 1.667
41 74,924 84,940 0.90 0.817 1.40 0.655
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Table E.1(d) Equivalent Orifice Sizes at High Altitudes (includes 4% input reduction
for each 1004} ft above sea level)

Orifice Orifice Size Required at Other Elevations (ft)
Size at
Sea Level 2000 3000 4000 5000 6000 7000 8000 9000 10,000

1 2 2 3 3 q i) 7 8 10

2 3 3 4 b 6 7 9 10 12

5 4 5 7 8 9 10 12 15 15

4 6 7 8 9 11 12 13 14 16

5 7 8 9 10 12 13 11 15 17

6 8 9 Io 11 12 13 14 16 17

7 9 1G 11 12 15 14 15 16 18

8 10 11 12 13 13 15 16 17 18

9 11 12 12 13 14 16 17 18 19
10 12 13 13 14 15 16 17 18 19
11 13 i3 14 15 16 17 18 19 20
12 i3 14 15 16 17 17 18 19 20
13 15 15 16 17 18 18 19 20 22
14 16 16 17 18 18 19 20 21 23
15 16 17 17 18 19 20 20 22 24
16 17 18 18 19 19 20 22 23 25
17 18 19 19 20 21 22 23 24 26
18 19 19 20 21 22 23 24 26 27
19 20 20 21 22 23 25 26 27 28
20 22 22 23 24 25 26 27 28 29
21 23 23 24 25 26 27 28 28 29
22 23 24 25 26 27 27 28 29 29
23 2h 25 26 27 27 28 29 29 30
24 25 26 27 @7 48 28 29 29 30
25 26 27 27 28 28 29 29 30 30
26 27 28 28 28 29 29 30 30 30
27 28 28 29 29 29 30 30 30 31
28 29 26 29 30 30 30 30 31 31
29 29 30 30 30 30 31 3l 31 32
an 20 31 31 51 31 32 32 33 35
3 32 32 32 33 34 35 36 37 38
52 33 34 35 35 36 36 37 38 40
33 3b 35 36 36 37 38 38 40 41
24 35 36 36 37 37 38 39 40 42
35 36 36 37 a7 35 39 40 41 42
36 37 38 38 39 4{) 41 41 42 43
37 38 39 39 40 41 42 42 43 43
38 39 40 41 41 42 42 43 43 44
39 4) 41 : 41 42 42 43 43 44 44
40 41 42 42 42 43 43 44 44 15
41 42 42 42 45 43 44 44 45 46
42 42 43 43 43 44 44 45 46 47
43 44 44 11 45 15 46 47 47 48
44 45 45 45 16 47 47 48 48 49
45 46 47 47 47 48 45 449 49 G
46 47 47 47 48 44 49 49 5 50
47 48 48 49 49 49 50 50 51 bl
48 49 19 49 50 50 50 5l 5l 52
49 B0 h) 50 51 51 51 52 52 52
50 ]| a1 hl 51 52 h2 h2 53 h3

(eermtinees)
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Table K.1(d) Continued

Orifice Orifice Size Required at Other Elevations (ft)
Size at
Sea Level 2000 3000 4000 5000 6000 7000 3000 4000 10,000

51 5l 52 52 52 52 53 53 53 54
52 52 53 53 33 53 53 54 54 54
53 54 h4 a4 H4 54 54 55 55 55
54 h4 BB 55 25 55 1] 56 ht 56
hh 1] 55 55 56 56 56 56 56 57
56 56 b6 37 57 A7 58 59 59 60
57 38 59 ho 60 60 61 62 63 63
a8 39 60 60 61 62 62 63 63 64
39 60 61 6l 62 62 63 64 64 65
60 61 61 62 63 63 64 64 65 65
61 62 62 63 63 64 65 65 66 66
62 63 63 61 64 65 65 66 66 67
63 64 64 65 65 65 66 66 67 68
64 65 65 65 66 66 66 67 67 68
65 65 66 66 66 67 67 68 68 69
66 67 67 (it} 68 68 69 69 69 70
67 68 68 68 69 69 69 70 70 70
68 68 69 69 69 70 70 70 71 71
69 70 70 70 70 71 T 71 72 72
70 70 71 71 71 71 e 72 73 75
71 72 72 72 73 73 73 74 74 74
72 73 73 73 73 74 74 74 74 75
73 78 T4 74 74 74 7h 75 75 76
74 74 75 75 75 75 76 76 76 76
75 75 76 76 76 76 77 77 77 77
76 76 76 77 77 77 77 77 77 77
77 77 rirk 77 78 78 78 78 78 78
78 78 78 78 79 79 79 79 80 80
79 79 B0 30 30 80 0.013 0.012 0.012 0.0
80 80 0.013 0.013 0.013 0.012 0.012 0.012 0.012 0.011

For 5[ units, T ft = 0.305 m.

F.1.1 To Check Burner Input not Using a Meter. Gauge the
size of the hurner orifice and determine tlow rate at sea
level from Table F.1{a), Utility Gases {cubic teer per hour),
or from Table F.1{b}, L.P-Gases (Btu per hour). When the
specific gravity of the utility gas is other than .60, select the
multiplier from Table F.1(c) for the specific gravity of the
utility gas served, and apply to the tlow rate as determined
from Table F.1{a}. When the altitude is above 2000 ft (600
m), first select the equivalent orifice size at sea level using
Table F.1{d), then determine the flow rate from Table
F.1{(a) or Table F.1{b) as directed. Having determined the
flow rate (as adjusted for specilic gravity and/or altitude
where necessary), check the burner input at sea level with
the manufacturer’s rated inpul.

F.1.2 To Select Correct Orifice Size for Rated Burner Input.
The selection of a fixed orifice size for any rated burner input
is affected by many variables, including orifice coefficient, and
it is recommended that the appliance manufacturer be con-
sulted for that purpose. When the correct otifice size cannot

2006 Edition

be readily determined, the orifice flow rates, as stated in the
tables in this annex, can be used to select a fixed orifice size
with a flow rate to approximalely equal the required rated
burner input.

For gases of the specific gravity and pressure conditions
stipulated at elevations under 2000 ft {600 m), Table F.1(a) {in
cubic feet per hour) or Table F.1(b) {in Btu per hour) can be
used directly.

Where the specific gravity of the gas is other than 0.60,
select the multiplier from Table F.1(c) for the utility gas served
and divide the rated burner input by the selected factor to
determine equivalent input at a specific gravity of 0.60, then
select orifice size as directed above.

Where the appliance is located at an altitude of 2000 ft
(600 m) or above, first use the manufacturer’s rated input at sea
level to select the orifice size as directed, then use Table F.1{(d) to
select the equivalent orifice size [or use at the higher altitude,
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Amnex G Sizing of Venting Systems Serving —h §

Appliances Equipped with Draft Hoods, Category 1 ’-
Appliances, and Appliances Listed for Use Tile-lined masonry
. ul! —
with Type B Vents chimney

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only,

" »l H
G.1 Examples Using Single Appliance Venting Tables. See Fig- L il
ure G.1{a) through Figure G.1{n).

Type B double-wall f————
gas vent used as [ T
connector D

Vent cap—»

Type B
doubie-wall —»
gas vent

Table 13.1(c} is used when sizing a Type B double-wall
gas vent connectar attached to a tile-lined masonry
chimney.

Notes:

1. Ais the equivalent cross-sectional area of the tile liner.

2. The appliance can be aither Category | draft
heod-equipped or fan-assisted type.

FIGURE G.1(c) Vent System Serving a Single Appliance with a
Masonry Chimney and a Type B Double-Wall Vent Connector

Table 13.1{a} is used when sizing Type 8 double-wall
gas vent connected directly to the appliance.

Note: The appliance can be either Category | draft
hood—equipped or fan-assisted type.

FIGURE G.1{(a)} Type B Double-Wall Vent System Serving a
Single Appliance with a Type B Double-Wall Vent.

\fent cap —»

Tile-linsd masonry —a|
chimney

Type B
double-wall —» )
gas vent »l
|<— L l' |
H
Single-wall 1‘
vant connector D
. ¥
Single-wall —» -
vent connector [»]
—+ A—

h

Table 13.1(d} is used when sizing a single-wall vent
connector attached to a tile-lined masonry chimney.

Teble 13.1{b} is used when sizing a single-wall metal

vent connector attached 1o a Type B double-wall gas vent. Notes: ) )

1. Ais the equivalent cross-sectional area of the tile Iiner.
Note: The appliance can be either Category | draft 2. The appliance can be either Category | draft
hood—equipped or fan-assisted type. hood—equipped or fan-assisted type.

FIGURE G.1{b} Type B Double-Wall Vent System Serving a FIGURE G.1(d) Vent System Serving a Single Appliance Using
Single Appliance with a Single-Wall Metal Vent Connector. a Masonry Chimney and a Single-Wall Metal Vent Connector.
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[ J=—Venicap

Asbestos cement Type B or single-wall metal vent
serving a single draft hood—equipped appliance.
[See Table 13.1{e).}

FIGURE G.1(e} Asbestos Cement Type B or Single-Wall Metal
Vent System Serving a Single Draft Hood—Equipped Appliance.

C—J«—\Ventcap

D

l«— Type B double-wall
common vent

4 T
D uﬂ Connector
W rse A
¥ \ PEAINE

Typa B
double-wall
gas vent used
as connectars

Table 13.2{a} is used when sizing Type B double-wall
gas vent connectors attached to a Type B
double-wall common vent.

Nole: Each appliance can be erther Categery | draft
hood-eaquipped or fan-assisted type.

FIGURE G.1{f) VentSystem Serving Two or More Appliances
with Type B Double-Wall Vent and Type B Double-Wall Vent
Connectors.
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L — I+ \Vent cap

- =D

«—Type B double-wall
common vent’

A A

D Connector
rise A
_‘L \ D/' Y

Single-wall vent
connectors

Table 13.2{p} is used when sizing single-wall vent
connectors attached to a Type B double-wall
commen vent,

Neta: Each appliance can be either Category | draft
hood—equipped or fan-assisted type.

FIGURE G.1{g) Vent System Serving Two or More Appli-
ances with Type B Double-Wall Vent and Single-Wall Metal
Vent Connectors.

Y 1 1
l«—Tile-lined masonry
Type B chimney
double-wall  __ ol 4 |4—
gas vent
H used as
connectors
b A
T A
b - Connecter
¥ rise R
¥ D ]] ¥ I

:

Table 13.2{c} is used when sizing Type B double-wall
vent connectors attached to a tile-lined masonry chimney.

Notes:

1. Ais the eguivalent cross-sectional area of the tile liner.
2. Each appliance can be either Category | draft
hood—-equipped or fan-assisted type.

FIGURE G.1{h) Masonry Chimney Serving Two or More
Appliances with Type B Double-Wall Vent Connectors.
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l«—Tile-lined masonry
chimnay

—
In
ry

—

Single-wall vent
connector

h

Table 13.2(d) is used when sizing single-wall metal vent
connectors attached to a tile-lined masonry chimney.

Nates:

1. Ais the equivalent cross-sectional area of the tile liner,

2. Each appliance can be either Category | draft
hood—equipped or fan-assisted type.

FIGURE G.1(i} Masonry Chimney Serving Twoe or More
Appliances with Single-Wall Metal Vent Connectors,

«—\fent cap

o

See
13.25, [ Lo

4

Asbestos cement Type B or single-wall metal pipe vent
serving two or more draft hood—eguipped appliances.
{See Table 13.2(e).]

FIGURE G.1(j) Asbestos Cement Type B or Single-Wall Metal
Vent System Serving Two or More Draft Hood-Equipped

Manifold common  |+—— L > H
vent connector \ ; ’
|

Connectors

1 2 1
i

Example: Manifolded comman vent connector Ly can
be no greater than 18 timas the common vent connectar
manifold inside diameter; that is, a 4 in, (100 mm) inside
diameter common vent connector manifold should not
excead 72 in. (1800 mm) in length. {(See 13.2.4.)

MNote: This is an illustration of a typical manifelded vent
connector. Different appliance, vent connector, or
common vent types are possible. {See Section 13.2.)

FIGURE G.1{(k) Use of Manifolded Common Vent Connector.

«—Vent cap
Sea
13.25.
Common vent
H
Oftset
: !
Are t
R onnactors Ry

l

Example: Offset common vent

MNote: This is an illustration of a typical offset vent.
Different appliance, vent connecior, or vent types are
possible. (See Sections 13.1. and 13.2)

Appliances. FIGURE G.1{l) Use of Offset Common Vent,
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Vent connector  Tee Tee same size as
\ segment above

(>

Common venl size

based on all inputs [
gntering this segment

and available total height .

9 Available total
height H equals
rige plus distance

Total input—1{» between tees
Tee sams
& Size as
segment
above
Rise
Increase —
vent
Btuhr | connectar
input size if )
necessany Other inputs
from below
70
Vent connector size Common vent size
depends on: depends on:
« Input » Combined inputs
« Rise * Available total height H

+ Available total height H + Table 13.2{a) common
« Table 13.2(a) connectors vent

FIGURE G.1{m) Multistory Gas Vent Design Procedure for
Each Segment of System.

G.1.1 Example 1: Single Draft Hood-Equipped Appliance.
An installer has a 120,600-Btu/hr input appliance with a 5 in,
diameter draft hood oudet that necds to be vented into a 10 ft
high Type B vent sysiem. What size vent should be used assun-
ing (1) a4 5 ft lateral single-wall metal vent conneclor is used
with twe 90 degree elbows or (2) a 5 ft lateral single-wall mezal
vent connector is used with three 90 degree elbows in the vent
system? See Figure G.1.1.
Solution

Table 13.1(b} should he used to solve this problem, be-
cause single-wall meral vent connectors are heing used with a
Type B vent, as follows:

(1) Read down the first columa in Table 13.1(b) until the
row associated with a 10 ft height and 5 ft lateral is
found. Read across this row until a vent capacity greater
than 123,000 Bru/hr is located in the shaded columns
labeled NAT Max for draft hood-equipped appliances.
In this case, a 5 in. diameter vent has a capacity of
122,000 Btu/hr and can be used for this application.

(2) If three 90 degree elbows are used in the vent system,
the maximum vent capacity listed in the (ables must be
reduced by 10 percent fsee 13.1.3). This implies that the
5 in. diameter vent has an adjusted capacity of ounly
118,060 Bru/hr. In this case, the vent system must be
increased to & in. in diameter. See the following
calculations:

£22 000 0.90 = 110,000 for 5 in. vent

20086 Edition

Use individual vent far top-flaor
appliance if connector
requirement for rise or total

Use available total
height for tap-floor
appliance and

haight cannot be met L'Stif cap combined input of
- all appliances on
Lo common vent

Available total V]

height for top-

—— e — ——

-
|
|
|
b
I
|
1

Use vent floor appliance =‘ Third intercannection tee*
connector | P _
table —> 5 Available total haight

Rise for third-floor
appliance and
combinad input of
le— three appliances

(if top-floor appliance
is not connected,
measure total

height to vent top)

| Second interconnection
I D [“Tee

Use vent —» | |Rise, Y B

connector
table

Available total
height for third-
floor appliance

Top-floor—=| 4
appliance

Use available total
height for second-floor
appliance and combined
heat input of two
appliances

Available total
height for second-
floor appliance

Third-floor »| 2
appliance

|_| First intarconnection tee*
H

Use vent
connector |]q H ’I(\_
table —> isei Y ]

Design vent connector for
first-floor appliance as an
individual vent of this total
height for input of first-
floor appliance

Second-floor
appliance —=| 2

-

1
Tee with cap optionaIJ

)

First-floor —]

! 1 * Each imterconnection tee is same size as
appliance

segment of commaon vent directly above

FIGURE G.1{n)} Principles of Design of Multistory Venis
Using Vent Connector and Common Vent Design Tables.
(See 13.2.14 through 13.2.17.)

From Table 13.2, select 6 in. vent.

186,000 x 0.90 = 167,000

This figure is greater than the required 120,000, There-
fore, use a 6 in. vent and connector where three ¢lbows are
used.

G.1.2 Example 2: Single Fan-Assisted Appliance. An installer
has an 80,000 Btu/hr input fan-assisted appliance that must be
installed using 10 ft of lateral connector attached io a 30 ft
high 'Type B vent. Two 90 degree elbows are needed for the
installation. Can a single-wall metal vent connector be used for
this application? See Figure G.1.2.

Sohution

Table 13.1(b} refers to the use of single-wall metal vent
cennectors with Type B vent. In the first column find the row
associated with a 30 ft height and a 10 {1 lateral. Read across
this row, looking at the FAN Min and FAN Max columns, to
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-

Type B
double-wall
gas vent

-« 5 ft

Single-wall
connector

[ |
Draft hood-

equipped appliance
120,000 Btu/hr input

For Sl units, 1 # = 0.305 m.

FIGURE G.1.1 Single Draft Hood-Equipped Appliance —

Example 1.
Type B

double-wall
gas vent

le——— {0 ft lateral

Vent connector

Fan-assisted appliance
80,000 Btu/hr input

For Sl units, 1 ft = 0.305 m.

FIGURE G.1.2 Single Fan-Assisted Appliance — Example 2.

find that a 3 in. diameter single-wall metal vent connector is
not recommended, Moving to the next larger size single wall
connector {4 in.), we find that a 4 in. diameter single-wall
metal connector has a recommended minimum vent capacity
of 91,000 Btu/hr and a recommended maximum vent capac-
ity of 144,000 Beu/hr. The 80,000 Bui/hr fan-assisted appli-
ance is outside this range, so the conclusion is that a single-
wall metal vent connector cannot be used to vent this
appliance vsing 10 ft of lateral for the connector.

However, if the 80,000 Bru/hr input appliance could be
moved ta within 5 ft of the vertical vent, a 4 in. single-wall
metal connector could be used to vent the appliance. Table
13.1{b) shows the acceptahle range of vent capacities for a
4 in. vent with 5 fi of lateral to be between 72,000 Beu/hr and
157,000 Biu/hr.

If the appliance cannot be moved closer o the vertical
vent, a Type B vent could be used as the connector material. In
this case, Table 13.1(a) shows that, for a 30 fi high vent with
10 ft of lateral, the acceptable range of vent capacities for a
4 in. diameter vent artached to a fan-assisted appliance is be-
tween 37,000 Bru/hr and 150,000 Btu/bhr.

G.1.3 Example 3; Interpolating Between Table Values. An in-
staller has an 80,000 Bm/hy input appliance with a 4 in. diam-
eter draft hood outlet that needs to be vented into 2 12 ft high
Type B vent. The vent connector has a & ft lateral length and is
also Type B. Can this appliance be vented using a 4 in. diam-
eter vent?

Solution

Table 18.1(a) is used in the case of an all Type B vent sys-
tem. However, because there is no entry in Table 13.1(a) fora
height of 12 ft, interpolaton must be vsed. Read down the 4 in.
diameter NAT Max column to the row associated with 10 fi
height and 5 ft lateral to find the capacity value of 77,000 Btu/hr.
Read further down to the 15 ft height, 5 ft lateral row to find
the capacity value of 87,000 Biu/hr. The difference between
the 15 it height capacily value and the 10 fi height capacity
value is 10,000 Btu/hr. The capacity for a vent systemn with a
12 [t height is equal to the capacity for a 10 ft height plus % of
the dilference between the 10 fi and 15 fi height values, or
77,000 + 3% x 10,000 = 81,000 Btu/hr. Therefore, a 4 in. diam-
eter vent can be used in the installation.

G.2 Examples Using Common Venting Tables.

G.2.1 Example 4: Common Venting Two Draft Hood-
Equipped Appliances. A 35,000-Bru/hr water heater is 1o be
common vented with a 150,000 Btu/hr furnace, using a com-
men vent with a total heighe of 30 ft. The connector rise is 2 ft
for the water hcater with a horizontal length of 4 ft. The con-
nector rise for the furnace is 3 ft with a horizonral length of
8 ft. Assume single-wall metal connectors will be used with
Type B vent. What size connectors and combined vent should
be used in this installation? See Figure G.2.1.

e |
4 i | Combined capacity
35,000 + 150,000 =
185,000 Btu/hr

30 ft «— Type B double-

wall gas vent

Single-wall
conneclors

Draft hood-

equipped Draft hood-
water heater equipped fumace
35,000 Btuhr 150,000 Biuthr
input input

FIGURE G.2.1 Common Venting Two Draft Hood-Equipped
Appliances — Example 4.
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Solution

Table 13.2{b} should be used 1o size single-wall metal vent
connectors attached o Type B vertical vents. In the vent connec-
tor capacity portion of Table 13.2(b), find the row associated with
a 30 ft vent height. For a 2 {t rise on the vent connector for the
water heater, read the shaded columns for draft hood—equipped
appliances to find that a § in. diameter vent connector has a
capacity of 37,000 Btu/hr. Therelore, a 3 in. single-wall meial
venl connectur ¢an be used with the waier heater. For a drafi
hood—equipped furnace with a 3 fi rise, read across the appropri-
ate row 10 find that a B in. diametet vent connector has @ maxi-
mum capacity of 120,000 Bru/hr {which is too small for the fur-
nace) and a 6 in. diameter vent conmector has a maximum vent
capacity of 172,000 Bru/hr. Therefore, a 6 in. diameter vent con-
nector should be used with the 150,000 Biu/hr furnace. Because
hoth vent connector horizontal lengths are less than the maxi-
mum lengths listed in 13.2.2, the table values can be used without
adjustments.

In the commeon vent capacity portion of Table 13.2(b), find
the row associated with a 30 ft vent height and read overro the
NAT + NAT portion of the 6 in. diameter column to find a
maximum combined capacity of 257,000 Bm/hr. Since the
two appliances total only 185,000 Btu/hr, a 6 in. common vent
can be used.

G.2.2 Example 5(a): Common Venting a Draft Hood-
Equipped Water Heater with a Fan-Assisted Fumace into a
Type B Vent. In this case, a 35,000Bw/hr input draft hood-
equipped water heater with a 4 in. diameter draft hood outlet,
2 ft of connector rise, and 4 fr of horizontal length is to he
common vented with a 100,000 Bru/hr fan-assisted furnace
with a 4 in. diameter flue collar, 3 ft of connector rise, and 6 fi
of horizonial length. The common vent consists of a 30 fi
height of Type B vent. What are the recommended vent diam-
eters for each connector and the common vent? The inswller
would like to use a single-wall metal vent connector., See Fig-

ure G.2.2.
Combined capacity Type B 1
35,000 + 100,000 = «— double-wall

135,000 Btwhr gas vent 301t

Single-wall
connectors

Water heater
35,000 Btu/hr
input

Fan-assisted furnace
100,000 Btuhr input

For Sl units, 1000 Btu/hr = 0.233 kW, 1 ft = 0.305 m.

FIGURE G.2.2 Common Venting a Draft Hood-Equipped
Water Heater with a Fan-Assisted Furnace into a Type B
Double-Wall Common Vent — Example 5(a).

Solution {See 1able 13.2(h).]

Water Heater Vent Connectar Diameter. Since the water heater
vent connector horizontal length of 4 ft is less than the maxi-
rmum value listed in Table 13.2({b}, the venting rable values can
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. be used without adjusiments. Using the Vent Connector Ca-

pacity portion ol Table 13.2(b}, read down the Total Vent
Height (H} column to 30 ft and read across the 2 ft Connector
Rise (R)row 1o the first Bru/hr rating in the NAT Max column
that is equal to or greater than the water heater input rating.
The table shows that a 3 in. vent connector has a maximum
input rating of 37,000 Bru/hr. Although this rating is greater
than the water heater input rating, a 3 in. vent conneclor is
prohibited by 13,2.22. A 4 in. vent connector has a maximum
input rating of 67,000 Btu/hr and is equal to the draft hood
outlet diamcter. A 4 in. vent connector is selected. Since the
water heater is equipped with a draft hood, there are no mini-
mum input rating restrictions.

Furnace Vent Connector Diameler. Using the Vent Connector
Capacity portion of Table 13.2(b), read down the Total Vent
Height {#{j column to 30 ft and across the 3 ft Connector Rise
{R) row. Because the furnace has a fan-assisted combustion
systein, find the first FAN Max column with a Btu/hr rating
greater than the furnace input rating. The 4 in. vent connec-
tor has a maximum input rating of 119,000 Btu/hr and a mini-
rum input rating of 85,000 Biu/hr.

The 100,000 Btu/hr furnace in this example falls within this
range, so a 4 in. connector is adequate. Because the furnace vent
connector horizontal length of 6 ft is less than the maximum
value listed in 13.2.2, the venting table values can be used without
adjustment. If the furnace had an inpul rating of 80,000 Bru/hr,
a Type B vent connector fse Tuble 13 2{a)] would be needed in
order to meet the minimum capacity limit.

Commmon Vent Digmeter. The total input to the common vent
is 135,000 Btu/hr. Using the Commen Vent Capacity portion
of Table 13.2(b}, read down the Total Vent Height (H) column
to 30 ft and across this row o find the smallest vent diameter
in the FAN + NAT column that has a Buu/hr rating equal to or
greater than 135,000 Beu/hr. The 4 in. common vent has a
capacity of 132,000 Bru/hr and the 5 in, common vent has a
capacity of 202,000 Bu/hr. Therefore, the 5 in. common vent
should be used in this example.

Summary. In this example, the installer can use a 4 in. diam-
eter, single-wall mera! vent connector for the water heater and a
4 in. diameter, single-wall metal vent connector for the furnace.
The comman vent should be a 5 in. diameter Type B vent.

G.2.3 Example 5(b): Common Venting into an Interior Ma-
sonry Chimney. In this case, the waler heater und fan-assisted
furnace of Example 5{a) are 10 be commonrvented inte a clay
tilelined masonry chimney with a 30 i height. The chimney is
not exposed to the outdoors below the roof line. The internal
dimensions of the clay tile liner are nominally 8 in. x 12 in. As-
suming the same vent connector heights, laterals, and materials
found in Example (a), what are the recommended vent connec-
tor diameters, and is this an acceptable installation?

Solulion

Table 13.2{d) is used to size common venting installations
involving single-wall connectors into masonry chimneys.

Water Heater Vent Connector Diameter. Using Table 13.2(d),
Vent Connector Capacity, read down Lhe Total Vent Height
{H) column 10 30 fi, and read across the 2 {1 Connector Rise
(R) row to the first Biu/hr rating in the NAT Max column that
is equal to or greater than the water heater input rating. The
table shows that a 3 in. vent connector has a maximum input
of only 31,000 Buu/hr, while a 4 in. vent connector has a maxi-
mum input of 57,000 Bu/hr. A 4 in. vent connector must
thercfore be used.
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Furnace Vent Connector Digmeter. Using the Vent Connector
Capacity portion of Table 13.2(d}, read down the Total Vent
Height {H} coelumn to 30 ft and across the 3 ft Connector Rise
(R} row. Because the furnace has a fan-assisted combustion
system, find the first FAN Max column with a Bru/hr rating
greater than the furnace input rating. The 4 in. vent connec-
tor hus a maximum input rating of 127,000 Btu/hr and a mini-
mum input rating of 95,600 Btu/hr. The 100,000 Bru/hr fur-
nace in this example falls within this range, so a 4 in.
connector is adequate.

Masonry Chimney. From Table G.2.3, the Equivalent Area
for a Nominal Liner size of 8 in. x 12 in. is 63.6 in,%, Using
Table 13.2(d), Common Vent Capacity, read down the FAN +
NAT column under the Minimum Internal Area of Chimney
value of 63 to the row for 30 ft height to find a capacity value of
739,000 Bwu/hr. The combined input rating of the furnace
and watcr heater, 135,000 Bru/hr, is less than the table value,
so this is an acceptahle installation.

Section 13.2,16 requires the common vent area 1o be no
greater than seven times the smallest listed appliance catego-
rized vent area, flue collar area, or draft hood outlet area.
Both appliances in this installation have 4 in. diameter outlets.
From Table G.2.3, the equivalent arca for an inside diameter
of 4 in. is 12.2 in.%. Seven times 12.2 equals 854, which is
greater than 63.6, so this configuration is acceptable.

G.2.4 Example 5{c): Common Venting into an Exterior Ma-
sonry Chimney. In this case, the water heater and fan-assisted
furnace of Examples 5{a) and 5({b) are to be common-venied
into an exterior masonry chimney. The chimney height, clay-
tile-liner dimensions, and vent connector heights and lalerals
are the same as in Example 5(b}. This system is being installed
in Charlotte, North Carolina. Does this exterior masonry
chimney need to be relined? If so, what corrugated metallic
liner size is recommended? What vent connector diameters
are recommended? See Table G.2.3 and Figure G.2.4.

Sofuiion

According to 13.2.25, Type B vent connectors are required
to be used with exterior masony chimneys. Use Table 13.2(h)
and Table 13.2(i} to size FAN+NAT common venting installa-
tions involving Type-B double wall connectors into exterior
masonry chimneys.

The local 99 percent winter design temperature needed to
use Table 13.2(hjand Table 13.2(i}can be found in ASHRAE
Hundbvok — Fundamentals. For Charlotte, North Carolina, this
design temperature is 19°F.

Chimney Liner Requirement. As in Example 5(b), use the
63 in.* Internal Area columns for this size clay tile liner. Read
down the 63 in.? column of Table 13.2(h) to the 30 ft height
row to find that the Combined Appliance Maximum Input is
747,000 Btu/hr. The combined input rating of the appliances
in this installation, 135,000 Buu/hr, is less than the maximum
value, so this criterion is satisfied. Table 15.2(i), at a 19°F De-
sign Temperature, and at the same Vent Height and Internal
Area used earlier, shows that the mintmum allowable input
rating of a space-heating appliance is 470,000 Bru/hr. The
furnace input rating of 130,00¢ Btu/hr is less than this mini-
mum value. So this criterion is not satisfied, and an alternative
venting design needs to be used, such as a Type B vent shown
in Example b{a) or z listed chimney liner system shown in the
remainder of the example.

According to 13.2.19, Table 13.2(2) or Table 13.2(b} is
used for sizing corrugated metallic liners in masonry chim-
neys, with the maximum common vent capacities reduced by

Table .2.3 Masonry Chimney Liner
Dimensions with Circular Equivalents

Inside
Inside Diameter
Nominal Dimensions or Equivalent  Equivalent

Liner Size of Liner Diameter Area
(in.) (in.) {in.) (in.%)
4% 8 214 x bl 4.0 12.2
5.0 19.6

6.0 28.3

7.0 38.3
8x8 6% % 6% 7.4 42.7
8.0 50.3
8x12 6% x 16\ 9.0 63.6
10.0 78.5

12«12 0% x 9% 10.4 83.3
11.0 95.0

12x 16 9Ls x 1516 11.8 1075
12.0 113.0

14.0 153.9

16 % 16 13V % 134 14.5 162.9
15.0 176.7

16 =% 20 13x 17 16.2 206.1
18.0 254.4

20 x 20 16%e x 1634 18.2 260.2
200 314.1
20 = 24 16Ve x 204 20.1 314.2
22.0 380.1

24 % 24 20V x 20V 22.1 380.1
24.0 452.3
24 x 28 Vs x 24V4 241 456,2
98 x 28 244 x 2414 26.4 545.3
27.0 572.5
30 = 80 2514 x 2514 27.9 607.0
30.0 706.8
30 x 36 2544 % 31% 30.9 740.9
33.0 855.3
36 % 36 31 x 31l 344 9204
36.0 10179

For 8I units, 1 in. = 25.4 mm, 1 in.2 = 645 mm®.

Note: When liner sizes differ dimensionally from those showm in this
table, equivalent diameters ean be determined from puhblished tables
for square and rectangular ducis of equivalent CATTYING capacity or by
other engineering methods.

20 percent. This example will be continued assuming Type B
VENL COTINECTOTS,

Water Heater Vens Connector Diameter. Using Table 13.2(a),
Vent Connector Capacity, read down the Total Vent Height
(H)} column to 30 ft, and read across the 2 [t Connector Rise
fR) row to the first Btu/hour rating in the NAT Max column
that is equal to or greater than the water heater input rating.
The table shows that a 3 in. vent connector has a maximum
capacity of 39,000 Btu/hr. Although-this rating is greater than
the water heater input rating, a 3 in. vent connector is prohib-
ited by 13.2.20. A 4 in. vent conneclor has a maximum input
rating of 70,000 Btu/hr and is equal to the draft hood cutlet
diameter. A 4 in. vent connector is sciected.

Furnace Vent Connector Diameter. Using Table 13.2(a), Vent
Connector Capacity, read down the Total Vent Height (H) col-
umn o 30 ft, and read across the 3 ft Conncctor Risc (R) row
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99% Winter Design Temperatures for the Contiguous United States

This map is a necessarily generalized guide 1o temperatures in the contiguous United States. Temperatures shown for areas
such as mountainous regions and farge urban centers may not be accurate. The data used to develop this map are from the
1893 ASHRAE Handbook— Fundamentals (Chapier 24, Table 1: Climate Conditions for the United States).

Far 99% winter design temperatures in Alaska, consull the ASHRAE Handbook — Fundamentals.

99% winter design temperatures for Hawaii are greater than 37°F.

FIGURE G.2.4 Range of Winter Design Temperatures Used in Analyzing Exterior Masonry Chimneys in the United States.

to the first Buu/hr rating in the FAN Max column that is equal
to or greater than the furnace input rating. The 100,000
Btu/hr furnace in this example falls within this range, so a
4 in. cannector is adequate.

Chimney Liner Diameter. The total input to the common vent
is 135,000 Bru/hr. Using the Common Vent Capacity portion
of Table 13.2(a}, read down the Total Vent Height (H) column
to 30 ft and across this row to find the smallest vent diameter
in the FAN+NAT colump that has a Bru/hr rating greater than
135,000 Bwu/hr. The 4 in. common vent has a capacity of
138,000 Bwu/hr. Reducing the maximum capacity by 20 per-
cent (see 13.2.20) results in a maximum capacity for a 4 in.
corrugated liner of 110,000 Bru/hr, less than the total input of
135,000 Btu/hr. So a larger liner is needed. The 5 in. common
vent capacity listed in Table 13.2{a} is 210,000 Bw/hr, and
after reducing by 20 percent is 168,000 Biu/hr. Therefore, a
5 in. corrugated metal liner should be used in this example.

Single Wall Connectors. Once it has been established that re-
lining the chimney is necessary, Type B double wall vent con-
nectors are not specifically required. This example could be
redone using Table 13.2(b} for single-wall vent connectors.
For this case, the vent connector and liner diameters would be
the same as found for Type B double-wall connectors.
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Anmnex H Recommended Procedure for Safety
Inspection of an Existing Appliance Installation

This annex is not a part of the requirements of this NFPA document
but is tncluded for informational puvposes only.

H.1 General. The following procedure is intended as 1 guide
to aid in determining that an appliance is properly installed
and is in a safe condition for continuing use,

This procedure is predicated on central furnace and boiler
installations, and it should be recognized that generalized
procedures cannot anticipate all situations. Accordingly, in
some cases, deviation from this procedure is necessary to de-
termine safe operation of the appliance.

(1) This procedure should be performed prior to any attempt
o modify the appliance or the instaltation,

(2) Ificis determined a condition that could result in unsafe
operation exists, the appliance should be shut oft and the
owner advised of the unsafe condition.

The following steps should be followed in making the
safety inspection:

(1) Cenduct a test for gas leakage. (See Section 8.2.)
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{2) Visually inspect the venting system for proper size and
heorizontal pitch, and determine that there is no block-
age, restriction, leakage, corrosion, or other deficiencies
that could cause an unsafe condition.

(3) Shut off all gas o the appliance, and shut off any ather
fuel-gas burning appliance within the same room. Use
the shutoff valve in the supply line to each appliance.

(4) Inspect burners and crossovers for blockage and corrosion.

(5) Applicable only to furnaces: Inspect the heat exchanger for
cracks, openings, or excessive corrosion.

(6) Applicable ondy ta boilers: Inspect for evidence of water or
combustion praduct leaks.

(7) Insofar as is practical, close all building doors and win-
dows and all doors between the space in which the
appliance is located and other spaces of the building.
Turn on clothes dryers. Turn on any exbaust fans,
such as range heods and bathroom exhausts, so they
will operate at maximum speed. Do not operate a sum-
mer exhaust fan. Close fireplace dampers. If, after
completing Steps 8 through 13, it is believed sufficient
combustion air is not available, refer o Section 4.3 of
this code for guidance.

(8) Place the appliance being inspected in operation. Follow
the lighting instructions. Adjust the thermostat so the
appliance will operate continuously.

{9) Determine that the pilot(s), where provided, is burning
properly and that the main burner ignition is satisfactory,
by interrupting and re-eslablishing the electrical supply to
the appliance in any convenient manner. If the appliance is
equipped with a continuous pilot(s), test the pilot safety
device(s) w determine whether it is operating properly, by
extnguishiing the pilot(s) when the main burner(s) is off
and determining, atter 3 minuzes, that the main burner gas
does not flow upon a call for heat. If the appliznce is not
provided with a pilot(s), test for proper operation of the
ignition system in accordance with the appliance manufac-
turer’s lighting and operating instructions.

(10} Visually determine that the main burner gas is burning
properly (i.c., no floating, lifting, or flashback). Adjust
the primary air shutter(s) as required. If the appliance is
equipped with high and low flame controlling or flame
madulation, check for proper main burner operation at
low flame.

{11} Test for spillage at the draft hood relief opening after
5 minutes of main burner operation. Use a flame of a
match or candle or smoke.

(12) Turn eon all other fuel-gas-burning appliances within the
same room so they will operate at their full inputs. Fol-
low lighting instructions for each appliance,

{13) Repcat Steps 10 and 11 on the appliance being in-
spected.

(14) Return doors, windows, exhaust fans, fireplace dampers,
and any other fuel-gas-burning appliance to their previ-
ous conditions of use.

(15) Applicable only to furnaces: Check both the limit control
and the fan control for preper operation, Limit control
operation can be checked by blocking the circulating air
inlet or temporarily disconnecting the electrical supply
to the blower motor and determining thal the limit con-
ol acts to shut off the main burner gas.

(16) Applicable only to boilers: Determine thar the water pumps
are in operating condition, Test low water cutoffs, auto-
matic feed controls, pressure and temperature limit con-
trols, and relief valves in accordance with the manufac-
turer’s recommendations 1o determine that they are in
operating condition.

Annex 1 Indoor Combustion Air
Calculation Examples

This annex is not @ part of the requirements of this NFPA docwment
but is included for informational purposes only.

I.1 New Installation. Determine if the indoor volume is suffi-
cient to supply combustion air for the following new installa-
tion example.

Example Instaflation 1. A 100,000 Bru/hr fan-assisted fur-
nace and a 40,000 Bt/ hr draft hood-equipped water heater
are being installed in a basement of a new singlefamily home.
The basement meastres 25 ft x 40 ft with an 8 ft ceiling.

Solulion

{1) Determine the total required volume: Since the air infiltra-
tion rate is unknown, the standard method to determine
combustion air is used to calculate the required volume.

(1) The combined input for the appliances located in the
basement is calculated as follows:
100,000 Buu/hr + 40,000 Biu/hr = 140,000 Bru/hr

(b) The Standard Method requires that the required
volume be determined based on 50 cubic feet per
1000 Btu/hour.

{c) Lsing Table A.9.3.2.1, the required volume for a
140,000 Btu/hr combined input is 7,000 fi®

{2) Determine available volume: The available volume 15 the
total basement volume:

Available Volume: 25 ft x 40 ft x 8 £ ceiling = 8,000 ft*

Conctusion: The installation can use indoor air because the
available volume of 8,000 f¢® exceeds the total required vol-
ume of 7,000 ft*, No outdoor air openings are required.

L.2 New lpstallation, Known Air Infiliration Rate Method. De-
termine if the indoor volume is sufficient to supply combus-
tion air for the following replacement installation example,

Example Installation 2: A 100,000 Btu/hr fan-assisted fur-
nace and a 40,000 Bru/hr draft hood-equipped water heater
will be installed in a new single-famnily house, It was deter
mined {either by use of the ASHRAE calculation method or
blower door test) that the house will have ¢.65 air changes per
hour. The furnace and water heater will be installed in a 20 fi
% 85 {t basement with an 8 fi ceiling height.

Solution

(1} Determine the required volume: Because two types of appli-
ances are located in the space — a fan-assisted furnace
and a drafit hood—equipped water heater — the required
volume must be determined for each appliance and then
combined to determine the total required volume:

{a) Fan-assisted furnace: For structures thalt the air infiltra-
tion rate is known, method 9.53.2.2 permits the use of
the equation in 9.3.2.2(2) to determine the required
volume for a fan-assisted appliance. Paragraph
9.8.2.2(3} limits the use of the equation to air change
rates equal to or less than 0.60 ACH. While the house
was determined to have a 0.65 ACH, (.60 is used o
calculate the required volume. Using the equation in
9.3.2.2(2), the required volume for a 100,000 Bru/hr
fan-assisted furnace is calculated as follows:

2006 Edition



54-146

NATIONAL FUEL GAS CODE

ANSI Z223.1-146

(2)

(b)

_ib fi* { 100,000 Beu/ hr
065 1,000 Bou/hr

=2,308 i*

Paragraph 9.3.2.2 specifies a lower required volume
limitation for fan-assisted appliances at no smaller L]'ldtl
25 f* per 1,000 Bu/hr. From Table A.9.3.2.2(b), th
lower himil is

2,500 it

Because the calculated required volume of 2,308 fit*

falls below the lower required volume limit, the lower
limit of ,500 fi* must be used 1s the minimum required
volume,
Draft-hood equipped water heater: For structures far which
the air infiltration rate is known, method 9.3.2.2 permits
the use of the equation in 9.3.2.2(1) to determine the
required volume for a draft hood—equipped appliance.
Paragraph 9.3.2.2(3) limits the use of the equation to air
change mates equal 1o or less than (.60 ACH. While the
house was determined to have a (0,65 ACH, 0.60 is nused
to calculate the required volume, Using the equation in
9.3.2.2(1), the required volume for the 40,000 Bru/hr
water heater is calculated as follows:

21 fe? [40,000 .Btu/hr]
0.60 + 1,000 Btu/hr

=1,400 fi*

Paragraph 9.3.2.2 specifies a lower required volume
limitation for appliances other than fan-assisted at no
smaller than 35 ft* per 1,000 Btu/hr. From Table
A9.3.2,2{a), the lower limil is

1,400 fi*

Because the caleulated required volume of 1,292 fc*
falls below the lower required volume limit, the lower
limit of 1,400 ft® must be used as the minimum required
volume.

Total required volume: Section 9.3.2 states that the 1otal
required volume ol indoor air is the sum of the required
volumes for all appliances located in the space:

Total Required = 2,500 ft*+ 1,400 fi* = 3,900 f*

Determine availoble votume: The available volume is deter-
mined as fallows:

(20 ft x 35 fc) % 8 ft = 5,600 fi®

Conclusion: The installation can use indoor air hecause
the available volume of 5,600 tt* exceeds the total re-
quired volume of 3,900 {t*. No outdoor air openings are
required.

1.3 New Installation, Known Air Infiltration Rate Method. De-
termine if the indoor volume is sufficient to supply comhus-
tion air [or the following replacement installation example.

Example Installation 3: A 100,000 Bru/hr [an-assisted furnace
and a 40,000 Btu/hr draft hood—equipped water heater will be
insalled in a new single-family house. It was determined (either
by use of the ASHRAE calculation method or blower door test)
that the house will have 0.80 air changes per hour. The furmace
and water heater will be insmalled in a 20 ft x 35 ft bascment with
an 8 fi ceiling height.
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Solution

(1} Determine the required volume: Because two types of appli-
ances arc localed in the space — a fan-assisted furnace
and a draft hood-equipped water heater — the required
volume must be determined for each appliance and then
combined to determine the total required volume:

(a)

(b)

{c)

Fan-gssisted furnace: For structures that the air infilcra-
tion rate is known, method 9.3.2.2 permits the use of
the equation in 9.3.2.2(2) to determine the required
volume for a fan-assisted appliance. Paragraph 9.3.2.3
limits the use of the equaton o air change rates
equal to or less than 0.60 ACH. Because 0.30 ACH is
Iess than 0.60 ACH, 0.80 can be used to calculate the
required volume, Using the cquation in 9.3.2.2(2),
the required volume for a 100,000 Bru,/hr fan-assisted
furnace is calculated as follows:

_15 fi* { 100,000 Biu/he
(130 | 1,000 Btu/hr

=35,000 ft"

Paragraph 9.3.2.2 specifies a lower required volume
limitation for fan-assisted appliances at no smaller than
25 ft* per 1,000 Bru/hr. From Table A.8.3.2.2(h), the

lower limic is
2 500 £t

Becausc the calculated required volume of 5,000 il is
above the lower required volume limit, use this amount
as the minimum required volume.

Draft hood—eguipped water heater: For structures that the
air infiliration raie is known, methed 9.3.2.2 permits
the use of the equation in 9.3.2.2(1) o determine the
required volume for a draft hood-equipped appli-
ance. Paragraph 9.3.2.2(3) limits the use of the equa-
tion to air change rates equal tw or less than 0.60
ACH. While the house was determined to have a 0.65
ACH, 0.30 ACH is used 1o calculate the required val-
ume. Using the equation in 9.3.2.2(1), the required
volume for the 40,000 Btu/hr water heater is calcu-
lated as follows:

_ 21 ft’ { 40,000 Btu/hr
0.30 | 1,000 Beu/hr

= 2,800 f¢*

Paragraph 9.3.2,2 specifies a lower required volume
limitation for appliances other than fan-assisted at no
smaller than 35 fi* per 1,000 Biu/hr. From Tablc
A9.8.2.2(a}), the lower limit is

1,100 f*

Because the calculated required volume of 2,800 ft* is
above the lower required volume limit, use this amount
as the minimum required volume.

Total required volume: Section 9.3.2 states that the total
required volume 1o use indeor air is the sum of the
required volumes for all appliances located in the
space:

Total Required = 5,000 ft°+ 2,800 ft* = 7,800 fi*
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(2) Determine avatlable volume: The available volume is deter-
mined as foliows:

{20 f1 x 35 ft)x 8 £t =5,600 fi’

Conetusion: The installation cannot usc indoor air alone, be-
cause the available volume of 5,600 f* is less than the total
required volume of 7,800 ft*, Outdoor air openings can be
sized in accordance with all air [rom the outdoors (see 9.3.3)
or by use of the combination of indoor/cutdoor air method
fsee 8.3.4),

Annex ] Example of Combination of Indoor and
Outdoor Combustion and Ventilation Opening Design

This annex is not @ part of the requirements of this NFPA document
but oy included for informational purposes only.

J-1 Example of Combination Indoor and Outdoor Combus-
tion Air Opening Design. Determine the required combina-
tion of indoor and outdoor combustion air opening sizes for
the following appliance installation example.

Example Installation: A fan-assisted furnace and a draft
hood—equipped water heater with the following inputs are lo-
cated in a 15 £t x 30 ft bascment with an 8 ft ceiling. No addi-
tional indoor spaces can be used to help meet the appliance
combustion air needs,

Fan-Assisted Furnace Input: 100,000 Btu,/hr
Draft Hood-Equipped Water Heater [nput: 40,000 Btu/hr
Sodution
(1) Determine the total avatlable room volwme:
Appliance room volume:

15 fi x 30 ft with an 8 fi ceiling = 3600 fi®

(2) Determine the total vequired voluwme: The standard method to
determine combustion air will be used 1o calculate the
required volume.

The combined input for the appliances located in the
basement is calculated as follows:

100,000 Btu/hr + 40,000 Bru/hr =140,000 B[U/i‘ll‘

The Standard Method requires that the required volume
be determined hased on 50 cubic feet per 1000 Bru/hour.
Using Tahle A.9.3.2.1, the required volume for a 140,000
Bitu/hr water heater is

7,000 fr*

Conctusion: The indcor volume is insufficient to supply
combustion air since the total of 3600 fi* does not meet
the required volume of 7000 ft®. Therefore, additional
combustion air must be provided from the outdoors.

(3} Determine ratio of the available volume to the required
volume:

3600 f* _
7000 18

{4) Determine the reduction factor to he used to reduce the
full outdoor air opening size to the minimum required
based on ratio of indoor spaces:

1.00 - 0.51 {from Step 3) = 0.49

Determine the single outdoor combustion air opening
size as though all combustion air is to come from out-
doors. In this example, the combustion air opening di-
rectly communicates with the outdoors:

5

ot

140,000 Bru/hr _

47 in?
3,000 Btu/in.”

(6) Determine the minimum outdoer cambustion air open-
ing areua:

Outdoor opening area = (.49 (from Step 4) x 47 in.* =28 in.*

Paragraph 9.3.4(3){c} requires the minimum dimension of
the air opening should not be less than 3 in.

Amnex K Other Useful Definitions

"This annex is not g part of the vequirements aof this NFPA document
bt is included for informational purposes only.

K.1 Useful Terms. The following terms are not used in the
code. They are used in appliance standards and by manufac-
turers of praducts cavered by the code.

K.1.]1 Ambient Temperature. The temperature of the sur-
rounding mediun; usuzlly used to refer to the temperature of
the air in which a structure is situated or a device operates.

K.1.2 Automatic Damper Regulator. A mechanically or clectri-
cally actuated device designed te maintain a constant draft on
combustion appliances.

K.1.3 Burner, Induced-Draft. A burner that depends on draft
induced by a fan that is an integral part of the appliance and is
located downstream from the burner.

K.1.4 Burner, Injection (Atmospheric). A burner in which the
air at atmospheric pressure is injected into the burner hy a jet
of gas.

K.1.5 Burner, Power, Premixing. A power burner in which all
or nearly all of the air for combustion is mixed with the gas as
primary air.

K.1.6 Conversion Bumer, Gas, Firing Door Type, A conversion
burner specifically for boiler or Furnace firing door installation.

K.1.7 Conversion Burner, Gas, Inshot Type. A conversion
burner normally for boiler or furnace ash pit installation and
fired in a horizontal positien.

K.1.8 Conversion Burner, Gas, Upshot Type. A conversion
burner normally for boiler or furnace ash pit installation and
fired in a vertical position at approximately grate level.

K.1.9 Decorative Appliance for Instaliation in a Vented Fire-
place, Coal Basket. An open-flame-type appliance consisting
ol a meta} basket that is filled with simulated coals and gives
the appearance of a coal fire when in operation.

K.1.10 Decorative Apptliance for Installation in a Vented Fire-
place, Fireplace Insert. Consists of an open-flame, radiant-type
appliance mounted in a decorative metal panel to cover the
fireplace or mantel opening and having provisions for venting
into the fireplace chimney.

K.1.11 Decorative Appliance for Instalfation in a Vented Fire-
place, Gas Log. An open-flamne-type appliance consisting of a
metal frame or base supporting simulated logs.

K.1.12 Decorative Appliance for Instaliation in a Vented Fire-
place, Radiant Appliance. An open-front appliance designed

primarily to convert the energy in fuel gas to radiant heat by
means of refractory radiants or similar radiating materials.
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K.1.13 Fireplace, Factory-Built. A fireplace composerd of listed
factory-built components assembled in accordance with the
manufacturer's installation instructions to form the com-
pleted [ireplace.

K.1.14 Fireplace, Masonry. A hearth and fire chamber of solid
masonty units such as bricks, stones, listed masonry units, or
reinforced concrete, provided with a suitable chimney.

K.1.15 Floor Furnace, Fan-Type. A tloor fumace equipped with
a fan that provides the primary means for circulation ot air.

K.1.16 Floor Fumace, Gravity-Type. A floor furnace depend-
ing primarily on circulation of air by gravity. This classitication
also includes floor furnaces equipped with hooster-type fans
that de not materially restrict free circulation of air by gravity
flow when such fans are not in operation.

K.1.17 Furnace, Direct Vent Central. A system consisting of {1) a
central furnace for indoor installation, {2) combustion air con-
nections between the central furmace and the ourdoor atmo-

_sphere, (3} flue-gas connections benween the central furnace and
the vent cap, and (4) a vent cap for installation outdoors, sup-
plied by the manufacturer and constructed so thatall air for com-
bustion is obtained from the ourdoor armosphere and all flue
gases are discharged 10 the outdoor atmosphere.

K.1.18 Furnace, Downflow. Afumace designed with airtlow dis-
charge vertically downward ai or near the hottom of the furnace.

K.1.19 Furnace, Forced Air, with Cooling Unit. Asingle-package
unit, consisting of a gasfired, forced-air furnace of the down-
flow, horizontal, or upflow type combined with an electrically
or gas-operated summer airconditioning system, contained in
a COmMmon casing.

K.1.20 Furnace, Gravity. A furnace depending primarily on
circulation of air by gravity.

K.1.21 Fumace, Gravity, with Booster Fan. A furnace equipped
with a booster fan that does not materially restrict free circula-
ticn of air by gravity flow when the fan is not in operation.

K.1.22 Furnace, Gravity, with Integral Fan. A furnace equipped
with a fan or blower as an integral part of its construction and
operable on gravity systems only. The fan or blower is used
only to cvercome the internal furnace resistance to airflow.

K.1.23 Furnace, Horizontal. A{urnace designed for low head-
reom installation with airflow across the heating element es-
sentially in a horizontal path.

K.1.24 Furnace, Upflow. A furnace designed with airflow dis-
charge vertically upward at or near the top of the furnace. This
classificadon includes “highboy” furnaces with the blower
mounted below the heating element and *lowboy” furnaces
with the blower mounted beside the heating element.

K.1.25 Gas Main or Distribution Main. A pipe installed in a
community to convey gas to individual services or other mains.

K.1.26 Household Cooking Appliance, Floor-Supported Unit.
A self-comained cooking appliance for installation directly on
the fleor. 1t has a top section and an oven section. It may have
additional sections.

K.1.27 I[ndirect Oven. An oven in which the flue gases do not
flow through the oven compartment.

K.1.28 Joint, Adhesive. A joint made in plastic piping by the use
of an adhesive substance that forms a continuous bond between
the mating surfaces withoult dissolving either one of them.
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K.1.29 Joint, Solvent Cement. A joint made in thermoplastic
piping by the use of a solvent or solvent cement that forms a
continuous bend between the mating surtaces.

K.1.30 Leak Detector. An instrument for determining con-
centration of gas in air.

K.1.31 Loads, Connected. Sum of the rated Btu/hr gas input
to individual appliances connecled o a piping sysiem. May
also be expressed in cubic feet per hour.

K.1.32 Orifice Cap (Hood). A movable fitting having an ori-
fice that permits adjustment of the flow of gas by the changing
of its position with respect to a fixed needle or other device.

K.1.33 Orifice Spud. A removable plug or cap countaining an
orificc that permits adjustment of the flow of gas either by
substitution of a spud with a different sized orifice or by the
motion of a needle with respect to it.

K.1.34 Pressure Control. Manual or automatic maintenance
of pressure, in all or part of a system, at a predetermined level,
or within a sclected range.

K.1.35 Regulater, Appliance, Adjustable. (1) Spring type, lim-
ited adjustment: a4 regulator in which the regulating force act-
ing upon the diaphragm is derived principally from a spring,
the loading of which is adjustable over a range of not more
than +15 percent of the outler pressure at the midpoint of the
adjustment range; (2) spring type, standard adjustment: a
regulator in which the regulating ferce acting on the dia-
phragm is derived principally from a spring, the loading of
which is adjustable.

K.1.36 Regulator, Appliance, Multistage. A regulator for use
with a single gas whose adjustment means can be pasitioned
manually or automatically to twe or more predetermined out-
let pressure settings.

K.1.37 Regulator, Appliance, Nomadjustahle. {1) Spring type,
nonadjustable: a regulator in which the regulaling force act-
ing on the diaphragm is derived principally from a spring, the
loading of which is not field adjustable; (2) weight type: a
regulator in which the regulating force acting upon the dia-
phragm is derived from a weight or combination of weights.

K.1.38 Room Heater, Unvented Circulator. A room heater de-
signed to convert the energy in fuel gas to convected and radi-
ant heat by direct mixing of air o be heated with the combus-
tion products and excess air inside the jacket.

K. 1.3% Room Heater, Vented., A vented, self-conrained, free-
standing, nonrecessed, fuel-gas-burning appliance for furnish-
ing warm air to the space in which installed, directly from the
heater without duct connections.

K.1.40 Room Heater, Vented Circulator. A room heater de-
signed to convert the cnergy in fuel gas to convected and radi-
ant heat, by transfer of heat from flue gases to a hear ex-
changer surface, without mixing of flue gases with circulating
heated air.

K.1.41 Room Heater, Vented Circulator, Fan Type. A vented
circulator equipped with an integral circulating air fan, the
operation of which is necessary for satisfactory appliance per-
formance.

K.1.42 Room Heater, Vented Overhead Heater. A room heater
designed for suspension from or attachment o or adjacent to
the ceiling of the roem being heated and transferring the en-
ergy of the fuel gas w the space being heated primarily by
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radiation downward from a hot surface, and in which there is
no mixing of flue gases with the air of the space being heated.

K.1.43 Room Heater, Wall Heater, Unvented Closed Front.
An unvented circulator having a closed frong, for insertion in
or attachment to a wall or partition,

K.1.44 Valve, Automatic Gas Shutoff. Avalve used in conjunc-
tion with an automatic gas shutoff device to shut off the gas
supply to a fuel-gas-burning water heating system,

K.1.45 Valve, Individual Main Bumer. A valve that controls
the gas supply te an individual main burner.

K.1.46 Valve, Main Burner Control. A valve that controls the
gas supply to the main burner manifold.

K.1.47 Valve, Manual Main Gas Centrol. A manually operated
valve in the gas line for the purpose of completely turning on
or shutting off the gas supply to the appliance, except to a
pilot or pilots that are provided with independent shutoff.

K.1.48 Vented Wall Furnace, Fan-Type. A wall furnace that is
equipped with a fan.

K.1.49 Vented Wall Furnace, Gravity- Type. A wall furnace that
depends on circulation of air by gravity.

K.1.50 Venting System, Mechanical Draft, Induced. A portion
of a venting system using a [an or other mechanical means o
cause the removal of flue or vent gases under nonpositive
static vent pressure.

K.1.51 Venting System, Mechanical Draft, Power. Se
3.3.98.7.1, Forced Mechanical Draft Venting Systemn.

K.1.52 Water Heater, Automatic Circulating Tank. A water
heater that furnishes hot water to be stored in a separate ves-
sel. Storage tank temperatures are controlled by meuns of a
thermostat installed on the waler heater. Circulaton can be
either gravity or forced.

K.1.53 Water Heater, Automatic Instantaneous. A water heater
that has a rated inpul of ac least 4000 Btu/hr/gal (5 kW /L) of
selfstored water. Automatic control is obtained by water-
actuated control, thermostatic control, or a combination of
water-actuated control and thermostatic control. This classifi-
cation includes faucet-type water heaters designed to deliver
water through a single faucet integral with or directly adjacent
to the appliance.

K.1.54 Water Heater, Coil Circulation. A water heater whose
heat transfer surface is composed primarily of water tubes less
than 1Y% in. (38 mm) in internal diameter and that requires
circulation.

K.1.55 Water Heater, Commercial Storage. A water heater thac
heats and stores water at a thermoslatically controlled tem-
perature for delivery on demand. Input rating: 75,000 Btu/hr
(21,980 W) or more.

K.1.56 Water Heater, Countertop Domestic Storage. (1) Con-
cealed type: a vented automatic storage heater that is designed
for flush installation beneath a countertop 36 in. (910 mm)
high, wherein the entire heater is concealed; (2) flush type: a
vented aulomatic storage water heater that has flat sides, top,
front, and back and is designed primarily for flush installaticn
in conjunction with or adjacent to a counter 36 in. (910 mm)
high, wherein the front and top of the heater casing are ex-
posed; and {3} recessed type: a vented antomatic storage water
heater that has flat sides, top, front, and back and is designed

for flush installation beneath a counter 36 in. (910 mm) high,
whercin the front of the heater casing is exposed.

K.1.57 Water Heater, Domestic Storage. A water healer thal
heats and stores water at a thermostatically controlled tem-
perature for delivery on demand. Input rating may not exceed
75,000 Bru/hr (21,980 W).

K.1.58 Water Heater, Nonauiomatic Circulating Tank. A wa-
ter heater that furnishes hot waler to be stored in 4 separate
vessel. Storage tank temperatures arce controlled by means of a
thermostat installed in the storage vessed.

Annex L Informational References

L.l Referenced Publications. The documents or portions
thereof listed in this annex are relerenced within the informa-
tional sections of this code and are not part of the require-
ments of this document unless also listed in Chapter 2 for
other reasons.
L.1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 30, Fanmmable and Combustible Liquids Code, 2003 edition.

NFPA BY, Utility LP-Gas Plant Cede, 2004 edition.

NFPA B9A, Standard for the Production, Storage, and Fandling
of Liguefied Natural Gas (LNG), 20086 edition.

NFPA 61, Standard for the Prevention of Fires and Dust Explo-
sions in Agricultural and Food Processing Facilities, 2002 edition.

NFPA 68, Guide for Venting of Deflagrations, 2002 edition,

NFPA 70, National Efectrical Code®, 2005 edition,

NFPA 86, Standard for Qvens and Furnaces, 2003 editon.

NFPA Q0A, Standard for the Instatlation of Air-Conditioning and
Ventilating Systems, 2002 edition.

NFFA 90B, Standard for the Installation of Warm Air Healing
and AirConditioning Systems, 2006 edition.

NFPA 96, Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations, 2004 edition.

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel-Burning Appliances, 2003 edition.

NFPA b01A, Stundard for Fire Safety Criteria for Manufactured
Home Installations, Sites, and Communities, 2005 edition.

L.1.2 Other Publications.
L.1.2.1 API Publication, American Petroleum Institute, 1220
L Street, NW, Washington, DC 20005-4070.

API 1104, Standard for Welding Pipelines and Related Facilities,
1994,

L.1.2.2 ASHRAE Publicatons. American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc., 1791
Tullie Circle, N.L., Atlanta, GA 30329-2303, (404)636-8400,
www.ashrae.org.

ASHRAE Handbook — Fundamentals, 1997.

ASHRAE Handbook — HVAC Systems and Equipment, 1999.
L.1.2.3 ASME Publication. Amcrican Society of Mechanical

Engineers, Three Park Avenue, New York, NY 10016-5990,
(800)843-2763, www.asme.org.

ASME. Boiler and Pressure Vessel Code, Section [X and Section TV,
1998.
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L.1.2.4 ASTM Publications, American Society [or Testing and
Materials, 100 Barr Harbor Drive, West Conshohocken, PA
19428-2959, (6108339585, www.astm.org.

ANSI/ASTM D 2385, Method of Test for Hydrogen Sulfide and
Mercaptan Sulfur in Natural Gas (Cadmium Sulfate — lodometric
Titration Method), 1981,

ANSI/ASTM D 2420, Method of lest for Hydrogen Sulfide in
Liquefied Petroleum {LP) Gases (1ead Acetate Method), 1991 (Reaf-
firmed 1996).

L.1.2.5 AWS Publications. American Welding Society, 560 N.W.
LeJcune Read, Miami, FL 33126, (800)443-9353, www.aws.org.

AWS B2.1, Standard for Welding Procedure and Performance
Qualification, 1998,

AWS B2.2, Standard for Brazing Procedure and Performance
Qualification, 1991.

1.1.2.6 CSA Intermational Publications. CSA-America, Inc.,
8501 East Pleasant Valley Road, Cleveland, OH 44131,
(21615244990, www.csa-america.org.

AGA/CGANGV 1, Compressed Natural Gas Vehicle (NGV) Fu-
eling Connection Devices, 1999,

AGA/CGA NGV 3.1, Fuel System Components for Natural Gas
Powered Vehicles, 1999.

ANSI/IAS LC 2A, Agricultural Heaters, 1998,

ANSI Z21.1, Household Cooking Gas Appliances, 2000,

ANSI Z21.5.1/C8A 7.1, Gas Clothes Dryers — Volume { — Type 1
Clothes Dryers, 1999,

ANSI 7.21.5.2/C8A 7.2, (as Clothes Dryers — Volume fT— Tyfe 2
Clothes Dryers, 2001.

ANSI 721.10.1/CSA 4.1, Gas Water Heaters — Volume I —
Storage, Waler Heaters with Input Ratings of 75,000 Btu per Hour or
Less, 2001.

ANSI 721.10.3/CSA 4.3, Gas Water Heaters — Volume Il —
Storage, Water with Input Rutings above 75,000 Btu per Hour, Cir-
culating and Instantaneous, 2001,

ANSI Z21.11.1, Gas-Fired Room [featers — Volume T — Vented
Room Fleaters, 1991, {Included in Z21.86/C5A 2,32, 2000.)

ANSI 221.11.2, Gas-Fired Room Heaters — Volume [T — Unvented
Room Heaters, 2000.

ANSI 721,12, Draft Hoods, 1990 {Reaffirmed 2000).

ANSI 221.13/CSA 4.9, Gas-Fived Low-Pressure Steam and Hot
Waier Boilers, 2000 (Reaffirmed 1998).

ANSI Z221.15/CCA 9.1, Manually Operated Gas Valves for Ap-
pliances, Appliance Connector Valves, and Hose Fnd Valves, 1997.

ANSI Z221.17/C8A 2.7, Domestic Gas Conversion Burners, 1998,
ANSI 221.18/CSA 6.3, Gas Appliance Pressure Regulators, 2000,

ANSI Z21.19/CSA 1.4, Refrigerators Using Gas Fuel, 2002 (Re-
affirmed 1999).

ANSIE 7.21.20, Auwlomatic Gas Ignition Systems and Components,
2600.

ANSI 721.21/CGA 6.5, Automatic Valves for Gas Appliances,
2000,

ANSI 721.22/CSA 4.4, Relief Vulves and Automatic Gus Shuloff
Devices for Hot Water Supply Systems, 1999 (Reaftirmed 1598).

ANSI £21.98, Gas Appliance Thermostats, 2000 (Reaflirmed
1998).

ANSI 721.24/CSA 6.10, Metal Connectors for Gas Appliances,
2001.

ANSI 7921.85,/CGA 6.8, Pilot Gas Filiers, 1995,

2006 Edition

ANSI 221.40.1/CGA 2.91-M96, Gas-Fired Absorftion Summer
Atr Conditioning Appliances, 1996,

ANSI 221.40.2/CGA 292, Gas-Fired Work Activated Air
Conditioning and Heat Pump Appliances {Internal Combrustion ), 1996.

ANSI 221 .10.4,/ CGA 2.94, Performance Testing and Rating of
Gas Fired, Air-Conditioning and Heat Pump Appliances, 1996,

ANSI 221.42, Gas-Fired luminating Appliances, 1993 (Reaf-
firmed 1998).

ANSI 721.47 /CSA 2.3, Gas-Fired Central Furnaces, 2001,

ANSI 221.50/C8A 2.22, Vented Gas Firepluces, 2000.

ANSI 221,54/ CSA 8.4, Gas Hose Comnectors for Portable Out-
door Ceas-Fired Appliances, 1996,

ANSI 221.56/CSA 4.7, Gus-Fired Pool Healers, 2001.

ANSI 221,57, Recreational Vehicle Cooking Gas Appliances, 2001
{Reaffirmed 1998).

ANSI Z21.58/CGA 1.6, Outdoor Cooking Gas Appliances, 1995
{Reaffirmed 2001).

ANSI Z21.60/CGA 2.26, Decorative Gas Appliances for Instal-
lation. in Soltd-Fuel Burning Fireplaces, 19496,

ANSI Z21 .61, Gas-Fired Toilets, 1983 (Reaffirmed 1996).

ANSI Z21.66/CGA 6.14, Automatic Vent Damper Devices for
{Ise with Gas-Fired Appliances, 1996,

ANSI 721.69/CSA 06.16, Connectors for Movable Gas Appli-
ances, 1997 (Reaffirmed 2001).

ANSI Z21.71, Automatic Intermittent Pilot Ignition Systems for
Field Installations, 1993 (Reaffirmed 1998),

ANSI Z21.77/CGA 6.23, Manually-Operated Piexo-Flectric
Spark Gas Ignition Systems and Components, 1995.

ANSI 721.78/CGA 6.20, Combination Gas Controls for Cas Ap-
pliances, 2000,

ANS] 721.83, Fuel Cell Power Plants, 1998,

ANSI Z21.84, Manuclly Lighted, Natural Gas, Decorative Gas
Appliances Jor Installution in Solid-Fuel Burning Appliances, 1999.

ANSI Z21.86/C3A 2.32, Vented Gas-Fired Space Heating Equip-
ment, 2000,

ANSI 221 .87/CSA 4.6, Automatic Gas Shutoff Devices for [ ot
Water Supply Systems, 1999.
ANSI Z21.88/CSA 2.33, Vented Gas-Fireplace Heaters, 2000,

ANSI Z21.91, Ventless Firebox Enclosures for Gas-Fired Unvenied
Decorative Room Healers, 2001.

ANSI 783 3, Gas Utitization Kquipment in Large Boilers, 1971
{Reaffirmed 1995).

ANSI Z83.4/C5A 3.9, Direct Gas-Fived Make-Up Air Healers,
1999 (Reaffirmed 1998).

ANSI Z83.6, Gas-Fired Infrared Heaters, 1990 (Reaffirmed
1998).

ANSI Z83.8/CGA 2.6, Gas Fired Duct Fumaces and Unit Heat-
ers, 1996,

ANSI Z83.11 /CGA 1.8, Food Service Equipment, 1996.

ANSI Z221.90, Gas Convenience Outlets and Optional Enclo-
sures, 2003.

IAS U.S. 7, Requirements for Gas Conventence Outlets and Op-
tional Enclosures, 1990,

1AS U.S. 9, Requirements for Gas-Fired, Desiccant Type Dehu-
midifiers and Central Atr Conditioners, 1990,

IAS U.S. 42, Requirement for Gas Fired Commercial Dishwashers,
1992,

1AS NGV2, Basic Requirements for Compressed Nutural Cas Ve-
hicle (NGV) Containers, 1998,
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L.1.2.7 MSS Publications. Manufacturers Srandardization So-
ciety of the Valve and Fittings Industry, 5203 Leesburg Pike,
Suite 502, Falls Church, VA 22041.
MSS SP-6, Standard Finiskes for Coniact Faces of Pipe Flanges
and Connecting-End Flanges of Valves and Fittings, 1999,
ANSI/MSS SP-58, Pipe Huangers and Supporls — Materials,
Design and Manufacture, 1993,

L.1.2.8 NACE Publication. National Association of Gorrosion
Engineers, 1440 South Creek Drive, Houston, TX 77084-4906.

NACE RP 169, Controf of External Corrosion on Underground
or Submerged Metallic Piping Systems, 1996.

L.1.2.9 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

UL 103, Chimneys, Factory-Buill, Residential Type and Building
Heating Appliances, 1995,

ANSI/UL 441, Gas Vents, 1996,

ANSI/UL 641, Low-Temperature Venting Systems, 1995,

UL 651, Schedule 40 and Schedule 80 Rigid PVC Conduit, 2004.

UL 1738, Veniing Systems for Gas Burning Appliances, Calegories
IL 1T and 1V, 1993,

UL 1777, Chimney Liners, 1996,
L.1.2.10 US. Government Publication. U.S. Government Print-
ing Office, Washington, DC 20402,

Manufactured Home Construction and Safety Standard, Title 24,
Code of Federal Regulations, Part 3280.

L.1.2.11 Other Publication.

Piping Handbook, 2000, New York: McGraw-Hill Book Com-
pany.
L.2 Informational References, (Reserved)

1.3 References for Exiracts in Informational Sections. (Re-
served)
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A-
Aboveground piping ... 7.2,A7.25
Access doors and panels
DUel FUTTCES o e e ot e e iea i aeas 10.10.3
| e 18 o 4= ot 10,11.8
Wall heaters .. e 10.27.1.56
Accessible
APPHANCES e 921
Inatlics ..o e e 9.5.1
L0 T e 7T 943
DefinIliOT it e e e 331
Readily {definition} ..............coi 3311
Malves o e 7.9.2.1
Adoption of code ... AlS
Agency, qualified ... 4.1
DEfiNition ..o i e e e e 3.5.8%
Air
Circulating ................ 10.7.8, 10.10.5, 10.11.3, 10.26.3, 10.27.5
Definition ... i e e 3321
LT - A 12.3.5
COMmMBUSHOM .. oovieiii et cea i iares s ann see Combustion air
Dilution ... T see Dilution air
Excess (definition) ..o e 35253
Make-up ..o see Make-up air
Primary ..o see Primary air
o oL 9.1.7
Use under pressure ... e 4.1.5
Air conditioning
Appliances ..o 10.2, A.10.2.6
Definition .............ooiiinens ety 333
Aircraft hangars
DHICE fUMACES 11 . oo e i it i ra e e i s 10.10.7
Heshers I oo i e et 9.1.12, 10.18.4, 1,26 5
Alrducts ... e see Ducts
Air shutter (definition) ...l 334
Altitude, high .......... 11.1.2, 13.1.5, 13.2.11, Table F.1(d}, Annex F
Ambient temperature (delinition) ................. ... K1.1
Anchors, pIpe . ... o e 7.2.6
Anodelessrisers ... BG4S
L Ty L7 PPN 335
Appliance categorized vent diameter/area (definition) ......... 3.3.7
Appliances ... oa o S88 @lsa Equipment
Air for combustion and ventiladon .............. see Combustion air
Venulation
Appraval o, 91.1,A01.1,A916
ALLCS, 1 o i e s 95, i2.11.2.4(1)
Automaltically controlled (definition) ... 3.3.6.1
Carpeting, installation on ... 9.2.3
Calegorized veni diameter
LN 1 T see Vent(s), Sizes
Clearance 1o combustible matenals ..., 022
CombBination W ..o it i ee e eaaiiaaaans 9.1.21
Chimneys .........coeiviiiiiieenn., 12.6.5.3, 12.6.5.4, A. 12653
Venlng ... Table 12.5.1
Connections to building piping ... 9.65,A966
Convenience autlets ........ooooi i 966, A066
CORVELLE L. vuiee et i ae e e eee e eans 912,913
Coordination of design, construction, and
MAIRLEMANCE .+ ovvon e e veeremns e eatearaeeans Annex B
Counter {gas) ...........coooieiiiins see Fond service appliances
Decoralive ....ooviveiiiiii e see Decorative appliances
LSS 1T T TR DO 3.3.6

2006 Edition

Darectvent ... see Direct vent appliunces
Electrical systems .......oooiiiiiiin i 9.7
Extra devices or attachments ... o e 9.1.15
Fan-assisted combustion
Definition ... oo s 3364
Venting sYSIEMM ..ottt eaaaeas G.1.2
Food service ... iiiiieii . see Food service appliances
Household cooking _............ see Household cooking appliances
Muominating ... 10,16, Table 10.16.2.2
Installation of ... Chap. 9
Instructions
INStallALOn oo e e e 9.1.22
OPEraling ... i i e 11.7
Leakage TESE oooui i e e 8.2 A823
Louvers, grilles, and screens ............ooo v 937
Low-heat ... see subhcad; Nonresidential low-heat
Medium-heat ............ se¢ subhead: Nanresidential medium-heat
Mobhile, COMMECIIONS ..o i e e e v 9.6.3
MNonresidential lowheat ......... 12.6.2.1, Tahle 12.8.4.4, 12.11.2.5,
12.11.14.2(3}
Deafition ... .o s i s 3.3.6.8
Nonresidental medium-heat ... 12.6.2.2, Table 12.8.44, 12.11.14.3
Pelimilion ..o oo s 3.3.6.9
Operation procedules .. ..o iis i e Chap. 11
Outdoor
Cooking appliances ... 10.20
Defimitlion ... v s 3.32.6.10
Protection of ... i e 9.1.23
Piping
Capacityof ... 9.1.16
R T e T OO 9.1.17
Placing in operation ..o 834
Portable, CONMEections ... viriin i e iiiie e eermianees 9.6.%
Pressure regulators ... 5.8.5.2,9.1.18,9.1.19
Protection ............cviiinnine i see Protection
Purging ..o B34
O TOOFS et e 9.4
Type 0f Ea5(e5) ..ooirii it e 9.1.3
Vented ............. see Vented appliances; Venting; Venting systems
In wellventilated spaces ... 12.3.4
Applicability of code ... Lo 1.1.1
Approved (definition) ... 3.21,A32]1
Atmospheric pressure {(definition) .............................. 33791
Attics, appliances in ... 9.5,12.11.2.4(1)
Authority having jurisdiction (definition) ................ 322, A3%22
Automatically operated vent dampers ... ... 1215
Automatic damper regulator {definitton) ......................... K12
Awmtomatic firechecks .................... T12.1(%), 7126, A712.6(1}
Definiton ..o e s 3358
Automatic gas shutoff devices .......................o 10.28.5
Definmition ... e 33281
Automatic Ignition ... see [gnition
Automatic valves (definition) ......................... 3.3.103.2
-B-
Backfilling ......................o 7.1.2.5
Backfire preventers ,............ooin see Safery blowours
Back pressure
[T T e s N R 3.3.70.2
Protection .. e 5.10
Baffle {definition) ... 3.3.10
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Barometric draft regulators .. ... 9.3.1.4,12.13.4 10 10.12.6, A.12.13.4
Definitlon . .oviiviiiiiiiiiaeii i e 3.3.86.2.1
Bathroom, installationin ............... ... iis 10.1.2, A 1G.1.2
Bedroom, installationin .........................o. 13.1.2, A11.2
Bends
PIpe oo, 7.5
R T a T 1T o 14 oS U 12.11.6
Bleeds
Diaphragm-type valves ... 9.1.20
Industrial air heaters ... e 10.8.6, 10.9.6
Blowers, mixing ... see Mixing blowers
Boilers
Central heating ... 10.3, A 10.5.6, A.10.3.7.3
Assemnbly and installation ... 16.3.3
Clearance ............... Table 19.2.3(a), Table 10.2.3{b), 10.5.2
Cooling units used with ... 10.3.9
Lowwater cutoff ... e 10.3.5, 11.5
Steam safety and pressure relief valves ... ... 10.3.6, A.10.5.6
Temperature- or pressure-limiting devices ................, 10.5.4
Hot water heating (definition) ............................... 3.5.11.1
Hot water supply {definition) .............................. 3.3.11.2
Low-pressure (definition) ... 33113
Steam (definitiom) ... e 35114
Bonding, electrical ... 7.1%
Branch lines .................ccooiiiiiii s 7.2.3,74.1, 78
Branch length pipe sizing method ............. 6.1.2,A6.1.2, 4.2,
CR3,C8.4
DeFNIEON . i e e e i e 3.35.12
Breeching ... see Vent connectors
Broilers
Drefinition ..o 3.5.14
Household couking appliance
BTt T U 3.3.6.7.1
Protection above ... e 10.19.3
Unit
Commercial .........coo i 10.19.4
DEfiMItIDN oo e e e 3.5.14.1
Domestic, protection above ... 10.19.3
OPENFIOP ot e e 10.19
B .. b e e et e e et Ah4.2
Definiton ... 3.3.15
Buildings
Piping in
Building structure for ... 722
Concealed ... i i e 7.5
Connection of appliances and equipment to ... 9.6, A966
Prohibited 1oCaBOMNS vovir ot reeteen 7.25 A725
Pipingunder ... 7.1.6
Structural members .o 918
Built-in household cooking units ................... 16.15.2
DefIniton ...t e i e 3.5.6.7.2
BWwmers ..........coiiiiiiiii i see also Conversion hurners, gas
Ceombination gas and oil burners
Chimneys for (... e 12.6.5.4
VenUng SySIEI L. ... Table 12.5.1
DefINition ... oo i e 3.3.16
Forceddraft ...t se¢ subhead: Power
Gas conversion ... see Conversion burners, gas
[nduced-druft {definition) .......ccoooiiini i K.1.%
Injection {amnospheric} (definition) ... Kl4
Injection (Bunsen) type {definition} ................... 3.5.16.3
[nput adjustinent ... 11.1, A 11.1.1
Power
Definition . .o e 3.3.16.5
Fan-assisted (definition} ... 3.3.16.5.1
Premixing (definition) ... K.1.5
Primary air adjustment ..........ooi i 11.2, A11.2
In residential garages .........coiiiiinan IO 9.1.10.1
Bypass valves
Gas line pressure regulators ... 58.6
Pool heaters ..o e e 13.21.4

-C-
Capping, of outlets ..................co 7.7.2
Carpcting, installation of applianceson ........................... 923
Casters, for floor-mounted food service appliances ...... ... 10.12.6
Central furmaces ... i see Furnaces
Central premix SYSIEM ... 7.12,A.7.124 10 A.7.12.6{1)
Definition ... i e 3.3081
Chases, vertical, piping in ...l 74,A74.3
Chimneys ... 12,6, A.12.6.1.3,A.12.6.5.3
Checking draft ......... ... .. 11.6,A.11.6
L 11 T L3 12.6.4.3, 12.6.7
DeliNilon oo e e 3.3.17
Exterior masonry ... Tables 13.2(f) to (i), G.2.4
Definition ... e 33171
Factory-buile ....... 12.6.1.1, 12.6.2.4, 12.6.6, 12.6.8.2, 12.11.2.6(4)
Definiton ..o o e s 2.3.17.2
Masonry ..........oen .. 12.6.1.3,12.6.8.1, 12.6.8.2, 12.7.1{4), 13.1.7,
18220, A.126.1.5,A.13.1.7, A.13.2.20, G.2.3
Definiton ... s 3.5.17.3
Metal ..o 12.6.1.2, 12.6.8.2
Definition ..o e 3.5.174
OMSEEUCHOTIS .. it s i aann, 12,16, 13.1.1
Vent connectors ..., ... 12.11.2.5, 12.1i.2.6, 12.11.5.3, 12.11.11
Yenting system ..... 13.1.7,13.1.11, 13.2.20, 13.2.21, Table 15.2(c),
Table 13.2{d), Tables 13.2(f) to (h), A.13.1.7, A.13.2.20,
G233
Circuits, electrical ... 7.14,9.7.3
Cirenlating air .............oociviiiinae see Adr, Circulating
L T T 922
Air-conditioning equipment, indoor installation ............ 10.2.3
Roilers, central heating .... Tahle 10.2.3(a}, Table 10.2.3(b}, 10.3.2
Clothes drvers ... 10.4.1
Draft hoods ... e 12.18.7
Food service appliances
Counter appliances ....................o 10.13.1 to 10.13.3
Flaor-mounted ... 10.12.1, 10.12.2
Curdoor cooking appliances ..., IPTOU 10.20.2
Furnaces
Central ............. e e e eaaas 10.3.2
I o 10.10.1
Floor ..o e 10.11.7
Gas-fired toilets .o e s 10,25.1
Heaters
Industrial air ... coeee i e 10.8.4, 10.9.4
Infrared ..o e 10.18.2
L i0.21.2
ROOM Lo e e 10.25.5
L 10.26.2
WaLer L e 10.28.2
MMuminating appliances ........... 10.16.1, 10.16.2, Table 10.16.2.2
Refrigerators, gas ... .....ooooiiiiiiin i e 10.22.1
Single-wall metal pipe forvents ................oo 12.8.1.4
VENL CONMMECLOMS oo i i i e i e e aaan 12.11.5
Clothes dryers
Definition ... i . 3818
Installation ... e s 10.4
Multiple family or publicuse ... 10.4.5.6, 10.4.
Type | coviriiiiieeeieeieenie 10.4.1(1), 10.4.2, 10.4.4, 12.3.2(4)
Definition ... e 3.3.18.1
Type 2 10.4.1(2}, 10.4.2, 10.4.5
Definition ..o e, 3.3.182
VENETH o oeerriecieees e 9.3.1.5, 10.4.2 to 10.4.5, 12.3.2(4)
Coal basket ...................... see Decorative appliances, to install n
vented fireplaces
Combustible material
Clearances 1o ... e see Clearances
Definition ... e 3.3.65.1
Food service appliances mounted on/adjacent o ......... 10.12.3,
130125, 10.15.4, 10.14
Roofs, metal pipe passing through ... 12.8.4.5
Combustion (definition) ..................cc i 3.3.19
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Combustion air ...............cciiii o 9.1.2(1), 9.3, A.2.3
Combination indoor and outdoor ................... 9.3.4, Annex |
LT 938
Engineered mstallauons ......................................... 9.3.5
Floor furnaces oo oo e 10.11.3
Gas fireplaces, vented ... 10.7.3
[ndoor ............9.3.2, Table A.9.5.2.1, Tables 9.3.2.2{a) and (b},

Fig. A8.3.23(1)

Calculation examples ... Annex [, Annex |
[nfrared heaters ... s 10.18.3
Mechanical supply ... 9.5.6
Outdaor ......ovo 3.3, Figs. A.9.8.3.1(1)(a) and (b},

Fig. A.9.3.3.1(2), Fig. A9.3.3.2

Caleutation examples ... Anmnex J
Unitheaters ..o 10.26.3
Wall heaters o e 10.27.3

Combustion chamber {definition) ................ PN OT 3.3.20

Combustion products (delinition) ................................ 5.3.21

Commercial cooking appliances ........... see Food service appliances

Commonvent ........... 12.9.4,12.11.8.5,12.11.3.6, 1324 10 13.2.103,

“Fig. Gk}, Fig. G.1(1), 6.2, Fig. G.2.1, Fig. G.2.2
Definition ... 3.3.105.1

Common ventmanifolds ................................... see Manifolds

Compressed natural gas ({CNG) vebicular fuel systems ......... 10.29

Concealed gas piping
Inbuildings ... 7.3
Defimdion ... e 3.3.77.1

Condensatc (condensation)

Definition ... s 3.3.22
T T 12.10

Connections
AT COTIAILOIETS L. et e i e 10.2.2
CRIIMEY ..o e 12.11.11
Electrical ... e e s 7.15,9.7.1
Equipment and appliances ... 9.6, A0.6.6
GRS i e e e 132

Branch ... oo s 7.4.1, 7.8

Concealed piping ... 7.5.2

Plastic and metallic paping ......................... 7.1.71,71.72
Portable and mobile industrial appliances ..................... 9.6.3

Connectors
Gas hose, to appliances and equipment ........................ 9.6.2
VBTl e i s see Vent connectors

Construction
s L 742
L= T B.2
CoardiMALION .. o i i e e e e e e e B
Overpressure protection devices ... 593
Singleswall metal pipe ..o 12.3.1

Consumption (definition} ..., 3.3.23

Control piping
Drefinition o i e i i i e e 33772
Overpressure protecion devices ..o 594

Controls
Drefinition ... .o 5.3.24
Draft ..o e e 12.13, 12.16,A.12.13.4
0T T A O T = S U 10.10.4
A5 OBSINUCHIONS ...ttt i it e e nee s 12.16
Protective devices .. ..o s 115
Safery shutoft devices ... see Safety shutoff devices

Convenience outlets ........................50¢ Gas convenience ontlers

Conversion burners, gas ... 105
Drefinition .. e e 3.3.16.1
Firing door type (definition) ... K.1.6
Inshot type {definition) ... s K.1.7
Upshat type {definidon) .................. K18

Cooking appliances ........... s¢¢ Food service appliances; Household

cooking appliances

Cooling units; .............c.L see also Refrigeration systems
Boilers, used with ... .. o e 10.3.9
Furnaces, used with ..o e 10,38
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Corrosion, protection against .... 5.6.2.4, 5.6.2.5, 5.6.3.3, 5.6.6, 7.1.3,
7.3.5.1,7352,126.1.3,A.7.1.3,A.12.6.1.3

Counter appliances, gas .................... see Food service appliances
CSST piping systems ...............coviiiiiii i, 7.2.8,956.1(5)
Cubic feet {co ft)of gas ...................o L 342
Delinition ..o s 35.25
n-
Dampers
Automartically operated vent ..o 12.15
Chimney, free opening area of ... L Table 14.6.2.3
Gravity .o s 10.8.7.2,10.8.7.2
Manually operated ... 12.14
Obstructions and ... i e 13.1.1
OIS oot e e e e 10.8.5, 10.9.5
Decorative appliances, to install in vented fireplaces ............. 10.6,
Table 10.6.2.3, Table 12.5.1, A.10.6.1
Coul basket {delinition) ... i e s Kla
Definition ... s 3.36.2
Fireplace insert (definition) ... ... K.1.10
Gas log (definition) ... K.1.11
Radiant appliance (definition) ... K.1.12
Deepfatfryer ...............cooiiiiinn s see Food service appliances
Defects, detection of ... . ...t 5.6.5, 8.1.5
Definitions .............oo Chap. 3, Annex K
Design
[ (T 1T U B.2
Coordination ... i B.1
Design certification (definition) ................................. 3,327
Design pressure
Allowable pressure drop ... 54.1, 5.4.4, A54.1, C7{41)
Definition ..o e i i s TP 3.5.79.5
Maximimn ... BUBT  ARGGLT(TD
Detectors, leak ... see Leak detectors
Devices ...... see glse Quick-disconnect devices; Safery shutoff devices;
Vent damper device, automatic
Automatic gas shutoff devices ... 10.28.5
Definition ... s 3.3.28.1
Bilution air ...........cooooi 4311109513935 6371
[ LS F 2 T AT o TP 3382
Direct gas-fived industrial air heaters
Alrsupply ... 10.8.5, 10.9.5
Nonrecireulaling ... 10.8
Definition .....cooiriiiii i e 3.3.55.1
Prohibited installadans ..o iiinan 106,92, A10922
Recirculating ... 10.%, A.10.9.2.2
Definilion ..o e 3.3.55.2
Ventingof ... 12.7.2(1){c), 12.7.2(c)
In wellventitated spaces ...........cooiiiiiiiiiiiiin s 1234
Direct gas-fired makeup air heaters, ventingof .._... ... . 12.3.2(9)
Direct vent appliances
Definition . ... e BUBAD
Venting of .....ooiveeeiieeniiiis 12.2.5, Table 12.5.1, 12.7.2(1} (d),
1291 Ex. 1,12.9.3
Direct vent central fumaces {definition} ........................ K.1.17
Distribution mains or gas mains (definition) .................... K 1.25
Diversity factor {definition) ........................... 3.3.29
Domestic laundry stoves ... 16.14
Definition ... e e 3.3.30
Venting ..o 12.3.2(3)
Draft(s) o e a9.8.9
Checking ... 11.6, A 116
Deflinilion ..o e e 3.3.31
Mechanical ........... 12.4.3, 12.7.2{1)(f), 12.9.1, 12.9.2,12.11.4.2
Defnmition . e 3.551.1
Matural (definition) ..o 3.5.31.2
Requirements ... 1241
Draftcontrols .............coeiiiiiiiiiin, 12.13,12.16,A.12.13.4
Draft hoods ............ 9.3.1.4, 10.10.4, 11.6, 12.13, A.11.6, A.12.13.4
Chimneys ... 12.6.1.3 Ex., 12.6.2.3, 12.6.3.1
CONVETSION ACCESSOTICS « 1\ vre v veeeee s ireianaeranaas 13.1.10, 13.2.23
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Defimition oo e 3.3.32 Firechecks ... ... see Automatic firechecks
VEnr CONNECIOrS oo i e e e Table 12.8.44 Fireplace insert .......... see Decorative appliances, to install in vented
Vents and venung systems ..., Table 12.5.1, 12.7.3.1, 12.8.5(1), fireplaces

12.11.2.2,12.11.2.3, 12.11.3, 153.1.2, 153.1 4, 13.1.10, Fireplaces ........... see also Decorative appliances, to install in vented
15.1.11(3), 18.2.12,13.2.18, 13.2.18, 15.2.22(2), 13.2.23, fireplaces

13.2.24, Table 13.2(e), A.12.7.3.1, A12.8.5(1}, A12.11.5, DIGHNIEON ©..eeeiiviieeii it e e e ee e e e e e e ee e 3.5.42
Annex G Factary-built {definition} ...............ccooon K.1.13

Draft regulators ............ 12.16; see also Barometric dratt regulators I8 ettt e e e s see Gas fireplaces
Definition ... 3.3.86.2 Make-up air ... 9.5.1.5

Drain, condensation ..o 12.10 Masonry {definition) ... K114

Drip liquids ..o 4321 Outlers, Capping .....oooiiiiiiin i s 7722

DEPS ..o 723,76 VEL COMIECIODS oo ee e e oo e 19.11.1%

Dri?eﬁ“i‘i"“ ------------------------------------------- 5 -2--33;3-232 Fireplace SCYEEMNS .......i.ooiuii ittt it e 10.6.3

ga.'i R R R R LR LR L EELEER - T Filti.ngs
T LT W 3.3.34 Appliancc and equipment CONNechons .......... 9‘5‘1(2)} 9.6 1(1)

Duct furn: 10.10 -

UCE FUITIACES v e e el Concealed piping ..o 7.3.2
In commermal garages and aircraft hangars .......c........ 10.10.7 Corrosion, protection against .......... 5.6.6,7.1.3, 7352 A715
DEBIMIION .o e e e 3.5.46.3 GaS PIPE CUINS ©..oevveeeneeesa e e e e eien 75

b U:: with refrigeration systermns ... 10.10.6 MEEAIHE oo 568 A568.1
uc
AIT e 3.3.8, 10.2.3(6), 10.3.7, 10.27.3, 12.4.5, A.10.3.7.3 Overpressure relief dewce ......cviovrooe. AN 598

o = o 5.6.4, 569, A.5.6.4.2

Exhanst o 10.4.4, 10.4.5 Used 56.1.2
Unit heaters 10.96.4 sed Lo LT S IRIITTTTIRATNS 5.6.1.

"""""""""""""""""""""""""""" - Workmanship and defects ..., 585

E- Flame amresters .. ... oo i s bt es 7.12.2(2)

. . Definitlon ... 3.3.43

Effective ground-fault current path {definition) ................ 3.3.35 Flammable liquids, bandling of .................... 4.3.2

F.Ibow_s ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7.5.8,13.1.3,13.2.6, 13.2.7 Flammable vapors, appliances in 2rea of .......................... 9.1.9

Elec_tncal systems ....,, JreterTrasrnasersenesssassnssnasin 7.13107.15 Flange paskets ... 5611
Air cor‘u_:hu(‘mmg EQUIPINENE oooivivii it 10,2,2 FIANGES -......oo.oieoeeeseeeeee e e, 5.6.10
Gas utilization eqUIPMENL ..o 97 FIoOr FUMACES ......\oveieeiiieeeieeeieeeeeeeeeeeeee e 10.11
Ignition and control devices ..o 9.7.2 s

Definition ..o 35465

Enforcementofcode ..............co i 1.5, A 15 Fan-type (definition) K.1.15

Engines, SLAONAIY B3 «-ooooov oo E'A"‘{.w'% First 00r inStAllAHON .. vvreveoee e eoeareeneren 16.11.12

Equipment ... see afso Appliances ' GARVIEY-YPE (ACHNIIONY v evroreereremsraseesoeerensseniens K116
Added or converted ... 912,913 U h : laci 10.11.11
A | e G011 AG1LADLE pper Beor installation ... 1.

pprova ! ' Floor-mounted equipment

Bleed lines for diaphragme-tvpe valves ... 9.1.29 ec equip

Foad service ... i 10.12, A.10.12.8

Combination ... e 9.1.21 . .

C Houschold cooking appliances ..................... 10.15.1

onnections to building piping ... 9.6, A9.6.6 o : P K196

Coordination of design, construction, and ] oorsupported unic (definidon) .

EVATIIANCE e ooeeoo oo Annex B “Umlh_cz{ters. 7%511022]61213

8 T 53 T TATe ) < PP 3.5.36 OOTS, PIPIRZIM .ot e b a0l
INSTAIALION .ottt ittt e ee e et Chap. 9 gowmeters """""""""""""""""""" A LEERELE 7.12.2(1)
Instrucrions ues .

INSEUALION ..e.cieee e e s 9.1.22 Appliance {defimition) ... 33441
OPCTALNE .o e e 1.7 Chimney {definition) ... 3.3.44.2

Leakage test .......coviiiiiiiiiin i e 8.2,A823 Flue collars ......... 12.6.2.3,12.11.5.6,13.1.2, 13.1.4, 13.1.5, 13.2.13,
Outdoor, protection of ... 0.1.23 Definic 13.2.18,13.2.24 5.3 45
Placing in operation ................c. o 834 Defintion ..o s B8, !

Equipment shutoff valves ..................... e see Valves Multiple, on single appliance ... 12.11.3.2

Equivalency tocode ............. ... 1.4 Flue gases

Excess air {defimitiont ...... ... i i 3,323 Defi I_‘li[iDl'I. .................................................... 33501

Exhaust systems, mechanical .......... see Mechanical exhaust systems \f’enung Of o e e 9.1.14

Explosion heads (soft heads or rupture discs) .............. 7.12.6(4) Food service appliances ..._.._._, see also Broilers; Household cooking
Defimition . ooo e it e e e e e 5.5.37 appliances

Exterior masonry chimneys .................oooi e see Chimneys Combustible material adjacent to cooking top ............. 10.12.5

Connections, moving of applianceand ...................... 9.6.1.1
-F- Counter appliances

Fan-assisted combustion system ...................... 18.2.23, 15.2.24 Definition ........

Definition .......c...c.. syb ...................................... 3.3.98.9 Deep fat fryers (definition) ... .- 33658

Venting sySIem ... ..o 1211.3.1, G.1.2 Floor-mounted ..., 10.12,A.10.12.8

EANSEAN oo 13.2.1(3), Tables 13.2(a) to (d) Gas-fired kettle {(definition) ... ..o i iiviieiie i, 3.5.6.5.7
DEfIMition ...oo..vee . ieesees i ceee et e 3.3.40 Oven, baking and roasting (definition) .................... 33651

FAN Max ............. 13,16, Tables 13.1(a) ta {d}, 13.2.3(1), 13.2.19, Range ... 12.3.2(1)

Tables 13.2(a) w (d) Drefliition ..o 33.654

DEfiMItIOM 4 vvnerrotirnenva e e eae s e et et retanae e 3.3.38 Steam cooker {definition) ..............c.ccL 38655
FAN Min ........... 13 1.1(2), 13.1.6, Tables 15.1{a) to {d}, 13.2.1(3}, Steam generator {definition) ... 33656
13.2.3(2), 13.2.19, Tables 13.2(a) to (d) Venting ........ocoiv 12.3.2(1) to (3}, 12.3.2(7)

Defitition .....ocovi i i i BBY Forced-air furnaces ................cocociiiiiiennnennns see Furnaces
FAN+NAT ................ 13.2.1(2), 13.2.1(3), 13.2.22(3), 13.2.22(4), Foundadons, piping through ..................... ... 715
Tables 15.2(a) to (d), Table 15.2(h) Freezing, protection against ........................ 7.1.4,7.23 A71.4

DefiniBOn ..o e 3.341 Fuelcell powerplants ...l 1G.31
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Furnace plenums ........ 10.2.3(5)_, 100.2.3(6), 10.2.5, 10.%.2.6, 10.5.7, Gas range (definition) ... 53654
12.45,A108.738 Gasreliefs ... ... 10.8.6, 10.9.6
Definition ... 3.3.47 Gas supplier regulations ... 112
Fumaces Gas utilization equipment ........................L see Equipment
Central ............ Table 10.2.3(a), Table 10.2.3(h), 10.3, A, 10.3.6, GRS WEILIE oot i e e e e 127, 412731
A 10375 Checking draft ... 11.6, A.11.6
Delnition ... i e 354600 DretiniBom oo e e e 38.T0R.2
Divect vent central (definidon} ... K117 Integral, appliances with ... 1236
Downflow (definition} ... K.1.18 Integral, equipment with ................ Table 12.5.1, 12.7.2(1){e)
DHC L i e e e se¢ Duct Mirnaces Multistory design ... Fig. G.1{m}, Fig. G.1{n}
Enclosed {definitton) ... 3.3.46.4 Serving equipment on more than onc floor .................. 12.7.4
FLOOT o e see Floor furnaces Spaces surrounding ... 12.6.8
Forced-air Special Lype ... 1233, 1268
With cooling unit ..............o 10.3.8(1} DrefInition - oo i s 3.3105.2.1
Drefirition ..o i e e e e e K.1.19 Type B ..... Table 12.5.1, 12.6.1.3 Ex., 12.6.3.1, 12.7.2(2), 12.7.4.3,
DeliLilon « ..o e e 3.3.46.6 Table 12.8.4.4,12.11.2.4(1}(a), 12.11.14.2(1}, 13.1.11,
Gravity 13.2.22
With hooster Famn ... . i e e s K.1.21 Delinition ... e e 3.3.105.2.2
DeBmlon ..o e K.1.20 Type BW ... Table 12.5.1, 12.7.1(2), 12.7.2(3})
Withintegral fan ... K.1.22 Defimition ... 3BT05.2.3
Horzontal {(definittion) (..o o K.1.23 Type L .... Table 12.5.1, 12.7.2(2), Table 12.8.4.4, 12.11.2.4(1){a}
Refrigeration coilsand ..o 10.5.8 Definition ... 3.5.105.2.4
Upflow (definition) ........... ... .o E.1.24 Wall heaters .o e 10.27.1.3,1027.1.4
Wl L e see Wall furnaces GOVEITION, ZETO .« . .0\t vas it caa e ceatiiaiiaas TI12.4,A7.12.4
Definiunm ..o i s 2.3.110
e Gravity ... see Specific graviry
Gravity formaces ... se¢ Furnaces
Garages . Grilles
Comme'n:lal ) ) Protecting openings ... 9371
APPHANCES I Lo 9.111 Wall REALETS ...t 10.27.1.5
Duct fur_nan:es I e e [EETTTTETIRIPP P 10.10.7 Grounding, electrical ..............................c..ciieeiiiil 713
Hearters I ... 9.1.11.2, 10.18.4, 10.26.5
Repair
Applances in ... 91.11.2 -H-
Definivon ... et e 3.3.48.1 Hangars ... see Airerafl hangars
Resicential Hangers, pipe ... 7926
Applisnces in ... L 9.1.1¢ Health care occupancy (definidon) ..................... ... ... 33711
LT o T T %.5.48.2 Heaters ...........se¢ adso Direct gas-fired industrial air heaters; Direct
Gas-alr mixhures gas-fired makeup air heaters; Infrared heaters; Pool
Flammable ... ... ... .. 712,A.7124 10 A7.126{(1) heaters; Roam heaters; Unit heaters, Water heaters
Qutside the flammable range ... 711 In aircraft hangars ..o 9.1.12, 10.18.4, 10.26.5
Gas appliances ... see Appliances In commercial garages .................... 9.1.11.2, 1{L18.4, 10.26.5
Gas convenience outlets ... ... 7.7.1.6,9.6.6, A96.6 Heating value (total) (definition) ................................ B.3.56
Definition ... 3349 Heatpumps .....................ines, see Gas-fired heat pumps
Gases Heat reclaimers . ... i 12.16
Definition ... 8.5.50 High altitude .................0 see Aldwude, high
DIy e e see Dry gas Haoods
Flow of, through fixed orifices ...................L Annex F Al e se¢ Draft hoods
Flue DHICE FITNACES o i e 13104
Definiton ..o 33501 Ventilating ... see Ventilating hoods
Venting of ... s 9.1.14 Hoop stress (definiion) ... 3.5.97.1
LP-Gats sySTeMmS .oovvinion oo eeianl see 1.P-Cras systems Hot plates
Magimum demand ...................... 541 5342, A541,A5642 Commercial counter apphiances ..o 10,13
Purged, discharge of ._...... .o 833 Definmition - oo e e 3.3.6.5.2
Used in appliances .. ... @.1.3 DHOMNESUIC . it et i e 16.14
Utlity fdefinition) ... 3.3.50.2 Defimition oo i e 8.3.57.1
Vent (defimition) ... i e e 3.3.50.3 Ventng ... .o s 12.3.2(3)
Gas-fired air condiiomers . ..., ... ..o 10.2, 41026 Hot taps (defimition) ..........................cco 3.3.58
DefiNitOn «.oooi i 3.3.51 Household cooking appliances ................cocevi e 10.15
Gas-fired heat pumps ..................c.. Lo 10.2,A10.26 Broilers
0T 0 CR o O 3.3.52 Definition . oo e 3.3.6.7.1
Gas fireplaces .. ....see alio Decorative appliances, to install in vented Protection above ... 13.19.3
fireplaces Bualtdn umits oo e 10.15.2
Direct vent {deRnilion) ... ... .. i 3.3.42,1.1 Dt o e e 33672
R AT Lo R PRI 10.7, A.10.7.1 Defmition .. oo e e 3367
Definition .....oociiiiiiiiiii . 3342012 Floorrmounted oo 10.15.1
Gaskets, flange ... 5.6.11 Floorsupported unie {definicion) ... .o K.1.26
Gaslog ...... s¢ Decorative appliances, to install in vented fircplaces QOO Lo e 10.20
Gas mains {(definiBon) ... ... e K.1.25 Definition ... e e e 3.56.10
Gas-mixing machines ................ ... 7.11, 7.12.1(1), 7.12.5 Hyhrid pressure system '
Definition ... 3.3.53 DeBnition ..o i 33083
Tnstallation ... 7125, A71251,A71254 Pipe sizing ... 6.1.3, 4.5, 82
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I- Leakage
Identification Emergency procedure for (... Annex E

Gas pressure regulaters ... BBT PYCSSUIC LBl Loiiiiit it it encee e an et et e 815

BAELETS, A5 oottt ciivei i eeii e et ee e 57.5 System, appliance, and equipment test ... 8.2, 4825
Ignition Leak check

Accidental, prevention of ... 4.3 D IO ottt et e 3862

LT o =1 o 11.4 Suggested method ... Annex D

Defiiition ..o e 3.5.59.1 Leak detectomr .. oot cii e ae s e iee e e aeea e 8.1.5

00 y T | 9.7.2 DEBNIOI .. e K.1.30

B o 4.5.1 Limit controls ... .., 11.5; se¢ alsa Temperature imir controls/ devices

Definition ... 3.3.59.2 Definition ... 34241
l'Ilu.minating appliances ....................... 10.16, Table 10.16.2.2 Listed (defimition) ...........ccoovvuseeereesiiaereennean.. 324 A324
[ncgloeralurs‘ Lind L 10.7 Loads, connected (definition} .............................. K.1.31
mmerciaHndustrial ... . L tl P thod . ... .. 6.0.1,A.6.1.1, C4.1,C8.1

Draft regulators, Baromerric. ...................... 12.19.4,A12.184 008 ength pipe sizing metho '

WEIL COMTMECIDTS et et tanonstaat et ree s ineteranreannns 12.11.2.6 Heaters 10.8.5. 10.8.7.2

VENBAE e eeeeaes 12.4.3.2 Fx., Table 12.5.1, 12.6.3.2 LT ey PO

. - o Industrial air heaters ... oo i 10.9.5,109.7.2
Indirect ovens (definition) ..., K.1.27 . .
Induced-draft burners (Jefnition) ........... .. voooeeen K1.3 Protecting openings ..o 9.?,7.1, 9.3.7.3
Industrial air heaters ........ see Direct gas-fired industrial air heaters LP'C'% sys%ems e, 352, 5.6.7.4, 9.1 .4
Infrared REQRIS ... ... ccvs i ieiies et e e e e 10.18 Fixed arifices, flow of gas through ..o, Table F.1(b)

DEGIION 1o oveivetiet e iees e en i eee e et eeesaaes e 3.3.55.3 High pressure gas formula ..o Table 6.4.2
Injection (atmospheric,/Bunsen) burners (definition) ... 3.3.16.3, K. 1.4 Leakage check .o oo D.3()
Inspections Pipe sizing tables .................. Tables 6.2{a) to (m), 6.3, C.3.3

Chizineys ... i e 12.6.4 Plastic pipe, use of ... Lo 5.6.5(4)

- RPN 11.6, A 11.6

Existing installation ... Annex H M-

Gas piping ... B.1,A8143 . .

Ignition, AUIOMALC .....o. oot it et 114 Ma{n burners (definition) ... 3.3.16.4

Proteclive dBViCeBS - oo oo 11.h L% b =1 Lo - A B.3

Safery shutaff devices ..o 11.3 Make-up air ........ 8.5.1.5, 10.4.5; ser aiso Direct gas-fired makeup air

VEINL COMMEBCLOIS 1unvntentanscan e nenreentanseasnnnrnanens 12.11.1 heaters
Installations Manifold

Appliances, cquipment, and accessories ..................L. Chap. 9 COtnmon venl ..o 9.1.19(6), 9.1.20(5), 13.2.4

Chimmeys ..o 12.6.1, 1262, A.126.1.3 Manifolds

Draft hoads and draft controls ...l 1213.2,12.13.3 Commaon vent

Ele-:u“ic‘al ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 9.7 0T ST et 1o B 3.5.65.1

Gas piping ............ RETTERE RS R RRRERE Chap. 7 Gas (defInIHONY «oeeviit ittt e e e aen 3.3.63.2

Overpressure protection devices ..., 59.3 Manual TESel valves .. oove s e see Valves, Manual reset

Roofs, appliances on ... 9472 Manufactured homes

Sinng.—walI n:nel;al pipe for vens ... 12.8.4 APPHANCES FOT . .veevrieerseisiies s L ...10.30
" Specific equipment ... Chap. 1¢ DEBNIEON . eevesveeerseeeee e eeeseeee oo 3.3.64

structions . . . o Manufacturer’s instructons ..o 1.1.2

Appliance and equipment instailation ... 9.1.22 s

Marking

MANUEACIUTETS . i i i i e e 1.1.2 .

OPETALDG <. v s veeees oo, 1.7 ({as VeNES ... R LIS TEPTATRIITTRRPRMETTIP PRI TS 12.7.6
Insulating millboard (definiion) ..................c.c............ 4.9.60 S|ngle-wa‘ll metallic ptpe ... ‘ 12.8.7
Interruption of Servite ..............coiiiiiiii 49 Masonry chimneys ... see Chimneys
Interruption of work .........ccoooooii 199 Material .......... see Combustible material; Noncembustible material

Maximum working pressure
1 Definition .. ... e 33794

. T . Overpressure reliel device and ... 5.9.5
Jo!rung methods ... 5.6, ;-\,5,‘6._2.3 o A5.6.8.1 Mechanical exhaust systems . ... 8.3.1.5,9.3.6,12.4.4, 12.7.2(1) (g),
Joint compounds, thread ............... . see Thread joint compounds A12.4.4
Joinis -

AdBeSIVE (ACHIIEON) «cvvtoesreeeeee e e e, K.1.28 Clothes dryers ..o, 10.42,10.4.4, 1045

L Definition ..o e 3.3.98.4

Concealed piping ........coooiii i 732 . g .

Corrosi ! : i : Mechanical venting systems ......................... see Venting systems

CITOSION, Protection against ..o, 7.1.5,A7.1.3 L. -

Flared .o e DBRLS Mem‘hfplpe """""""""""""" 5.6.2, 4.5.6.2.3; se¢ atso Tubing

Metallic ..o 5.6.8, A56.8.1 Appliance and equipment connections ... 9.5.141),9.5.1(2)

PLASHC ~ oo eve oo e eeee e e e 5.6.9, 7.5.2(2) Connection to plastic piping ...........ccooco v 7.1.72

Solvent cement (Aefimiton) —.oovvverrereeesreeeree e K.1.29 Corrosion, protection against ............... 5.6.2.4, 5.6.2.5, 5,633,

TUBINE oot e e 5.6.8.2 5.6.6,7351, 7852

Vet COMMECIITS . i it it it 12.11.%7 Joinws and firvdings ... 56.8, A5.6.8.1

Low pressure gas pipe sizing tables ........................ Cs52
K Singleswall, for venting .._............. 12.8, Table 12.8.4.4, 13.2.25,

Keudl fired Food . . Table 13.2{e}, A.12.8.2, A 12.8.5(1)
ttle, gas-Fired . ... see Food service appliances Sizing ..., Tables 6.2(a) to {q), Tables 6.3(a) to (j), Table C.6(a)
TRECAS ettt i e e s 5.6.2.4, 5.6.7
-L- TUENS oo e 7.5.1
Labeled (definition) ............ccc.iiiiiiii e 3.2.3 Meter {definitton} ................ ... ... . 3.3.66
Laundry stoves ..........ooooeeiin i se¢ Domestic laundry stoves Melers, 8as ...........cooiiiii i 5.7,A5.7
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Mixing blowers ................. ... 7.12.3, 7.12.4, 71253, A 7124 Bypass ... BB
Definilon ..o 3.3.67 Clearances, underground piping ... 711
Multistory installations ......................L 13.2.14 w0 18.2.17 Concealed
Inbuildings ... 73
-N- Definitian ..o e 3.3.771
NA . 13.1.1(2), 13.2.1(3) Connectons oo, see Connections, Connectors
""""""""""""""""""""""""" o Control ... v e s csze Control piping
Dehmuon .................................................... 3.5.68 Defects 565 815
NATMax .......... 13.1.1(1). ]316Tahle‘;1%1(a) 0 (d), 13.2.1(1), Dcﬁmuo.r; .................................................. é,é"{(fgqﬂ
1323“) 13.2.19, Tables 13.2(2) to () DEMIRION oo 35 o
Definition ..o i e et 3.5.69 E lf:\alen[]enth (deﬁnmon) """""""""""""""""" 3 3 ‘7'6‘1
NAT+NAT ... 13.2.1({2), 15.2.22(3), 13.2.22(4), Tables 13.2{a) 1o {d), F!q . BN AGEINTUONY ovon e ’ '7.%'
¥ . . Lo T T T 25
. Table 13.2(f), Tables 13.2(g), Table 13.2(i) Hangers and anchars ... T2.6
Definition ... PR S T 3‘3‘7? Identification, multiple meter installations .................... 5.7.5
Natural drafE venting systems (definition) ..................... 3.3.98.5 Independent ... 10.21
Noncomlblusnble material ... 10.2.4 Inspection, Lesting, and purging ..o ooveeoros.. Chap. 8
?ﬁ{gg{?n """"""""""""""""""""""""""""""" ?238623 Installation ... i s 5.1.1, Chap. 7, 9.6.8
2 B4 -
Nondisplaceable valve mermber (definition) ........".... BAI0AL e S A 623 o AS65 ]
Notification of interrupted service ......................cons 421 MEtalliC oo see Metallic pipe
QLIS o e 1T
Q- PArHEIONS, 17 ottt et et ee et s 7.3.3, 734
Oceupancy Plastic ..o see Plastic pipe
Health care {definitton) ... oo, 33711 Prohibited devices in .o.o.ooiiii i 7.10
Residential board and care {definition) ............. ... 3.3.71.¢ Prohibited locations ... .o 7.25, 4725
OFFSEL YEIE ...t et ien e et 15.2.5 Protection, underground piping ... 7.1.2
Dafinition ..o oir i i 3.5.107 Protective coating ... 5.6.2.5, 5.6.5.3, 5.6.6
Openings ...........oooovviiiiiiii see alse Relief openings Removal of ... 7.2.7
CREMBEYS «. .ot e e 12.6.5.2 Sediment raps ..o 9.6.7
Combination indoar and outdoor combustion air ... 9.3.4, Annex | Sizing and capacities of ..... 54.1, 5.4.3, Chap. 6, 9.1.16, Chap. 13,
Indoor combustion air ...l 9.3.2.3, Fig. A.9.3.2.3(1) _AS541,A543 Annex C
Outdoor combuslion air ....coovee i vv s, .33, Fig A9.3.32 Equations
Pipe,size of ... 54.8 Exumples
Operation of appliances, procedures ,,,,,,,,,,,,,,,,,,,,,,,,, Chap. 11 Methads
Orifice cap (hood) Modification 1o existing SYSIEM ......covviiroiiiairnnsee.. L 8 4
LT T 1 £ R K.1.32 Overpressure relief devices ... 598
Orifices Sizing charts, use of C.7
DEfiNIton —.ovveei e onaimrnci e 3.3.72 Sloped ..o 7.2.3,7.2.4
Fixed, Dow of gas through ..., Annex F SUEIN 0N oo e 9.1.17
Orifice spud (definition) ...............occoviviniiiinienn.n K.1.33 SUPPOTES «ovivnivninis i, sge Supports, Pipes and p]pmg
Outdoor COOkiI'Ig appliances _____________________________________ 10.20 B 7 (e 7.5
DIEfIMITION cevevenrinere o eryiaes o reieeencnen s e eenee e 33,610 Undergraund ..o e T AT ATTA
Outlets Used materials ... DBLE
Convenience see (as convenience oudets Valves e T E TR PPN TIPS 7.9
PUDITIE ©o e eeie ettt et na Ir! vertical c:hases ........................................... 7.4,A.743
Outside, installnﬁon Of piping 721' see also Undcrground piping Workmansmp ...................................................... 5.6.5

Ovens
Baking and roasting ...l se¢ Food service appliances
Indirect (BefINIHONY ..ot i rcre e eeaes K.1.27
Overpressure protection devices ... 59
Piping in vertical chases ...l 7.4.1
SELUNE ..o e 59.5
Unauthorized operation ... 5.9.6
Oxygen
Astest Medilim .. ..o 812
Use under Pressure ........oiiirooriiiris i 9.1.5
P-
Parking structures
Applances i ..o 9.1.11.1
Basement or underground (definition) ... 3.5.74.1
DeBNIHON o 3.3.74
Enclosed {(definition) ... 35742
Partitons
Piptngin ... 7.33
Tubing In ..o 734
Pilot {definion) ... 3.3.7h
Pipes and piping ..o s¢e alve Piping systems, gas
Aboveground ... 72,A725
Bends .o o 7.5
Branch ... see Branch lines
Buildings, in ... see Buildings, Piping in
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Pipe threads, metallic ..... 5.6.2.4, 5.6.7, Table 5.6.7.3; see afso Thread
joint compounds

Fiping systems, gas ... Chap. 5
Addition to exisling ... 5.1.2
Definition ... 3.3.08.6
Design pressure

Allowabte pressure drop ...... ... 5.4.1, 5.1.4, Ab.4.1, C7(4)

Maximum ..o e 561, A5 1(1)
Flexibility ... ..o 513
Gas-air mixtures

Flammable ..cooooiniiriaeiieninns 7.12,A7.124 10 A7.12.6(1)

Cutside the flammable range ... 7.11
Interconnections DEMWEEN ...t 53
Leakage tests ..o 8.15,82.A823
Locul conditions, consideration of ... 5.13.2
Materials and joining methods ........... 5.6, A. 5.6.23 t0 A5.68.1
Operating pressure limitations ........ ... 55,A551(I1)
Placing in operation, purging for ... 8.3.2
b < W |
Point ol delivery, location of . h.2
Pressure drop, allowable ................ 54.1, 5.4.4, A5, 4 1 (_. ;{-’l)
Pressure testing and inspection .........ooviviiinnan. 8.1,A8143
Purging ... 8.3, Tahle 8.3.1, Table 8.53.2, A.8.5
Removal from service, purging for ..o 331

.54, 6.2, 6.3, Tables 6.2(a) to 6.2(v), A5.41 10 A543,
Annex C, Tables 6.3(a) to 6.5{m)
Thermal expansion ... 5.13

Sizing of ..




ANSI Z223.1-159 INDEX 54-159
Plastic PIPE ... 564, 5.6.9, A.5.6.4.2 Purge/purging ..... 8.3, Table 8.3.1, Table 8.3.2, 10.8.8, 10.9.8, A83
Within chimney flue ... 12.6.8 [T ) < T T < T 3.3.82
Connection of ... s 7.1.71,7172
Sizing .o Table 6.2{r) to (v}, Table 6.3(k) to {m) 'Q'
Tracer wire 10 10CAtE ...ttt 7.1.7.3 Qualified agency ... ..o 4.1
B 7.52 Defimition . s 3.38
AS VENE MATETIAL . ...ttt e e iee e cieiee s ranraannranne 12.5.2 Quick-disconnect devices ._..,......._.... 7.7.1.6, 7.7.2.1 Ex. 2, 9.6.5
Plenums {definition} ................. 3.3.78, sez alo Furnace plenums DefiNIBON oot i i e 3.328.3
Point of delivery, location of ._............... 5.2
Pool HERIENS ......ooeiieei it iet e e, 10.21 R-
Drefindtion ..o e 3.3.55.4 Radiant appliances ..... see Decorative appliances, to install in vented
Power, CONUNUOUS ... ... ... 974 fireplaces
POWET BUITIETS ..o et e et et e e e e iaans se¢ Burners Ranges ..o s see Food service appliances
Pressure References . ... . i e Chap. 2, Annex L
Artmospheric (definition) ... 3.3.79.1 Refrigeration systems
Back Boilers used with ... . e 10.3.9
DEfINIGON +.v.vvveveeeeer oo eee e 3.3.79.2 Coils oo gL L RANIIIY 10.3.8
PROTECHGN oo eoeeeeoe oo, 510 DI:ICI furnaces 'used With L e s 10.10.6
DEFIRIEON v...voeeoeesseeeeeseee e 3879  Refrigerators (using gas fuel) ..o 10.22
Desian e Design pressure Definibion ... e L BUB85
nghgpressuregasplpe smng """""""""""""" B \’eulipg T E L LR P L LS TP Y P PRTI LR PRI RFRTRIELY 12.3.2(6)
O 6.4.2,A6.42, C5(1) ﬁzg"u}:&"m"s’ GaS SUPPIET oo oovos e 12
Sizing charts, use of ... C7(6), Fig. C.7(b) APPHANCE (oo ittt e 9.1.18
B B L) = A C35 Adjustable (deﬁnil.ion) ____________________________________ K.1.3%
Hybrid pressure pipe sizing method ... 6.13 DEANMION .\ oive i e 3.5.86.1
Low pressure gas pipe sizing Oluminating appliances ... 10.16.5
Formulafor ...l 64.1.A641,C5(2) Multistage {defniton) .........ccoveevvaeeinrrianrinricanns K.1.36
Sizing charts, use of ... .o C.7{B), Fig. (.7(a) Nonadjustable {(definition} .............ooccvviiinien e K.1.37
TABIES .« e 3.2 Venting of ... .o 9.1.19
LOow-pressure proteclion .o 5.11 Appliance pressure . 5852
Maximum working DAt Lo s see Draft regulmors
Definiton ... 3.3.79.4 Equipment .......ooiiiii i s 581, 583,584
Overpressure relief device and ......................... 595 CVENTING Lo 5.8.5.2
Operating, [IMItAtONS 0N ...........vveeeereennnnniens 5.5, A55.1(1) Line gas S EERTRTSPRYS 58.1 05856
Pressure drop per 100 fi. pipe sizing method ... C44 By-pas_,s_ PIPITIE e 586
Pressure control (dl’.‘ﬁﬂiﬁﬂn) _____________________________________ K.1.54 Deﬁn'mon‘ ............................................... 3.3.863
Pressure drop Iden‘nﬁcatmn e i BB
AUOWABIE oo 5.4.1,5.4.4,A5.4.1, C7(4) Venting ... s 5.8.5.1
Defimition .o 3.3.80 Monitoring {definition) L P 3.3.86.4
Temperatare change. caleulating drop duc o ... ... C85 Pressure ... ... e 5.3, 7.4.1,9.1.18, A,5.$; see eelso Overpressure
p B g p rotection devices; subhead: Appliance
Pressure limiting devices ....................... 10.3.4,10.21.3,10.28.3 Deﬁnitifr:n ................ e e, 3.5.86.5
Definidon .......ooiiiiii s by e 33282 a5 SHULOE VAIVES AL oo e e e 7.9.1
Pressure regulators ............... see Overpressure protection devices; Venting of ... 4.1.19
Regularors Protection of ... i e 584
Pressure relief devices .... 10.3.6, 11.5, A.10.3.6; see also Overpressure Series (definiton) .....ocoooiiviiiierreiiieiris e, $.3.86.6
protection devices Service (definition} ..., 3.3.86.7
Water heaters ... 10.28.5 Regulator vemts ...........oooovviiiiiiiiiiiinininnas 5.6.4.2, A.5.6.4.2
Pressure relicf valves ... see Valves, Pressure relief Definition ... oo i e 3.3.105.5
PresSSUTE CESES ... uu. e ereines i ann e tenseesrrrennnsrannrean 8.1,A8143 Relief openings
Definition ... 3.3.81 Definilon oot i i e 3.53.87
Primary adt ... s 11.2, A11.2 Industrial air heaters ..o 10.8.7, 10.9.7
DefImition ..o i i e e e e 3324 Reliefvalves ............................ ... see Valves, Reliel
PLOCESE QUL e seseen e e ee e e e e eee et e et e e aans 9.1.7 Repairs, gas shutoff priorto ..., 422
Protection ........ see alse Corrosion, protection againsi; Overpressure Resident.ia.I board and care oceupancy (definition) ........... 33.71.2
protection devices R!:tmacl:mty ofcode ..., L3
Appliances and equipment Risers .
FIOOT FUTTIACES +tereirr et eis et ie e et e e reae e 10.11.10 Anodeless ... HARERES se¢ Anodeless risers
From fumes o gases ........................... 6.1.6 A0.1.6 R C;}rrosion. Protection against ... 7.3.5.2
Open-top broiler units ... 10.19.3 0; 5
Outdoor appliances ... ..o 9.1.28 PPIlanr_es OB e 9.4
pp =
Physical 9.1.13,9.6.1(7) Piping an ... e 7.2.6.4
FATREL rrrrrnn e I Room Reaters ... ..o iiviiieeiiinnireninnns 10.25, A.10.23.1
Pool heaters ..o 10.21.1 Institutions, installations in ... 10.23.2
Backpres?ulrc e BUTD Prohibited installations ... 10.23.1, A.10.23.1
CO“_“':'] PIPINE ot r e e 5.9.4 Unvented ........o.occiiiiinn i, 10.23.1, 12.3.2(8}, A.10.23.1
Equipment oo 9.1.23 Closed front wall heater (definition) ...................... K.1.43
Gas pressure regulators ...... S 5.8.4 DELMION o onee e 25556
Low-pressure ... 5.11 Unvented circulator {definition) ... K138
MErers, GAS ..o it s 5.7.4 Vented
Piping, underground ... 712 Definition ... K.1.39
Protectve deviCes ... oot e e e s 11.5 Overhead heater (definttion) ..o, K.1.42
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Venied circulator Leakage
Definitiom .o e K1.40 Pressure test for deleclion ... 8.1.5
Fan gype (definition) ... K141 System and equIPMENt 5L ... iive i 8.2, A823
Al o 10.23.4 T T 8.1,A8143
Unvented closed front {definition) .......oooivevnvviinnn.s K.1.43 Defittiomn oo e 5.5.81
Room large in comparison with size of appliance (deﬁmuon) .3.388 Thermostats
Electric switch wpe (definidon) ...l 32310001
Integral gas valve wype (delinition) ......................... 3.5.100.2
S ROOI CINPEratire ... 94
Safety blowouts {backfire preventers) ... 7.12.1(4), 7.12.6, A.7.12.6(1} Thimbles .............coooo i 12.8.4.5,12.11.14.2
DEfiNItION .ot 3.3.89 Thread joint compounds ... 5.6.7.4
Safety inspection, existing appliance installation ........... Annex H Definition . ... e 3i31m
Safety shutoff devices .......... 10.4.6. 11.3; sez also Valves, Appliance Toilets, gas-fired ... ............. 10.25, Table 12.5.1, Table 12.8.14
shutoff Traps, sedimMent ... 9.6.7
100 11113101 E T 3.5.928.4 Trenches ... o e 7122
Unlisted LP-gas equipment used indoars ..............cccoeee. 9.1.4 Tubing
Scope 0f €O ..o 1.1 Appliances and equipment connections ......... 9.5.1(2}, 9.6.1(7}
Screens, protecting Openings ...................o.ol 9357.1,93.72 Connections ...... e e e e e et 7.3.2
SCEPAEE PAM ..ot iei et e e 10.11.9 Defininon ... 8.3.102
Separate users, interconnections between .................... ... 531 Low pressure gas pipe sizing tables ... C.32
Service head adapters (definition) ..............c...c..co, 3.3.90 Metallic ... 5.6.3, 5.6.8.2, A.5.6.5.2
Service meter assembly (definition) ................ ... 3.5.91 Partitions, in ... 7.3.4
Serviceregu]ators(dcfuﬁﬁon) ,,,,,,,,,,, 3_3_86,?;3gga£goch11]a[0rs’ Plastic ... ...cooiiiieiccci i, BB, BBG A D G2
Pressure Sizing and capacities of ... Tables 6.2(f} to {q}, Tablc 6.2{u},
Service shutoffvalves ..............cccoviiiiiin e see Valves ‘Table .2(v), Table 6.2({m), Tables 6.3(e} to (j), C.6,
Shall {definition) ...............coiii it 3.25 Table C.6{b), C.8.3
Shutoff procedure ........ 4.2.1; see alsa Safety shutoff devices; Valves Workmanship and defects ... cerain 565
Shutoff valves ... se2 Valves Type Bgasvents ... see Gas vents
Sowrces of ignition ... .. ..s¢¢ Ignition, Sources TypeB-Wegasvents ................c.ciiiiiiiiiii i see s vens
Spaces TypeLvents ...t see (yas vents
Surrounding chimney lining orvent .......................... 12.6.8
Wellventilated ... O 12.3.4
Specific gravity -U-
| T T YL S 3.3.04 Underground piping ....................o 71,4713, A714
Fixed orifices, flow of gas through ..o Annex F Unit broilers
Sizingof gas pipeand ...l C34 Definition ... 33141
Standby fuels, interconnections for ...............oo 53.2 OIPEMAOP - s 10.19
Steam cookers ... see Food service appliances Unit heaters ..o 10.26
Steam ZENerators ..............ooeveena see Food service appliances High-static pressure type {defimiton) ..................... 3.3.55.5.1
Stress Low-static pressure wype {definition) . ..................... 3.3.55.5.2
Defimition ... e 3507 Utility gases
Hoop (definiton) ... 23971 D it Lo o s 5.5.50.2
Structural members, building ... 914 Fixed orifices, flow of gas through ... Annex F
Supports
CRIDINEYS Lo e 12.6.6
EQUIPIMIENT +.0vvvieeeriiieraesrreeresrraeeaaereseaaernnsererrnes 9.1.8.3 V-
Floor BUINACES ..ottt i ees e e raan e nereeerannranes 10.11.6 Vacuum refief valves ........................... ses Valves, Vacuwum relief
[ LT 1 S U 1275 Valve members
Heaters, infracedl oo e e 1(1.18.1 [T TSt s . - T [ 13 |
METETS, BA5 ..o e s 573 Nendisplaceable {(definiton) .o 3.3.104.1
Pipes and piping ................. 5.18.2, 7.2.1, 7.2.6, Table 7.2.6.2 Valves
Single-wall metallic pipe ..o 12.8.5 Accessibility Of ... e 7021
VEIL COMTIECLODS vt iiinriinn e maamren e ns i rreennreasnnanees 12.11.10 Appliance shutofF ...l 5.12,7.7.2.2 964, 12.6.5.2
Suspended-type unit heaters ......... ... 10.26.2.1 Definition ......ocoviiniiiiii i 3310501
Swiiches, clectrical supply line ... 10.2.7 Gas-mixing machines .......................... 7.12.54,A7.1254
Systems ...... see afso Central premix system; Fan-assisted combustion Manual .o e 7.9
system; Hybrid pressure system; Mechanical exhaust Automatic (definition} ... 3.3.103.2
systems; Piping systems, gas; Venting systems Automatic gas shuroff (def‘muon) ............................ K.1.44
Natural draft venting systems (definition) .................. 3.3.985 BYDHSS oo see Bypass valves
Controlling muliiple systems ... . 7.9.2
Definition ... e 3.3.103
T Diaphragm type, bleed lines for ............c.coo s 9.1.20
Temperature change, calculating préssure drop due to ......... C.8.5 Individual main burner (definition) ... K.1.145
Temperature limit controls/devices ... 10.5.4 Main burner conuol (definition) ...........cociiieienn. K.1.46
Floor furnaces ........ bt e e et e e 10.11.2 Manual main gas control ... 7021
Poal Reaters ......oviiiriiiii i 10.21.3 DeBinition .o e K.1.47
BTN TTal (Ter- 11 - RO 10.98.4 Manual Teset .. 71254, A71254
Temperature relief valves ................ se¢ Valves, Temperature relief Definition .......ocoiviiiiiiii e 331033
Tensile strength (definifion) ... ... 3.3.99 Mixing Blowers ... 7124,A7.124
Termination, venting systems ..............co.oeens see Venting systemns Pressure relief
Testing, piping system Definltion ... 3.3.1054.1
Defects, pressure test for ..o, 8.1.5 For steam and hot water boilers ... .............. 10.5.6, A.10.3.6
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ANSI 7223.1-161 INDEX 54-161
Relief (definition) ... .. i s 5.3.103.4 Yent gases (definition) ...................lL 3.4.50.3
Service shutoff e i B2 Ventilating hoods ...... 10.19.3,12.3.5,12.4.4, 12.7.2(1) (g), A.12.3.3,

Definition ... i 3.3.1035 Al2.4.4

EmMergency oo e 7.0.2.3 Ventlation

% EY 10T ) [ 7.9 964 AT O L i e e e s 9.3,A93

For muldple systems ... 7.9.2 Opening design, example of ... Annex |
Temperature relief ... 10.28.5 Chase o s 743 A7.4%

Definition ... 2.3.103.4.2 Equipment ... 912
LT I PP 5.6.1.2 Food service appliances .............o.l 10.12.8, A.10.12.8
Vacunm relicl oo 10.28.5 Industrial air heaters ..., 10833, 1085, 1095

Defittitlon «.ov e s 3510343 Infraved heaters ... ... .. 10.183

Vapors, flammable, appliances inarcaof ... 9.1.9 Qpen-top broilerunits ... 10.19.3, 10.19.4

Vehicular fue] systems, compressed natural gas ................. 10.29 Venting .......ooovviiiiii Chap. 12

Vent(s} Drelinition ..o e 35108
Common ... see Common Vents Equipment not requiring venting ... 12.3.2
Definiton ... 33105 Flue gases ..ooo i 9114
L 03 see Gas vents Pressure regulators ... 585, 741,%1.19
Heater ... ... 10.8.6,10.9.6 Venting systems
OBSIIUCHONS ©otuiir s rrcarrrns et caennrras 1216, 13.1.1 APPHANCES ... e 9.1.14
L0 T 1325 CONMECHON LD oot see Venl connectors

Defimition ..t i e e e e 3.3.107 Definitiom oo e e 3.3987, A.3.3986
Overpressure protection devices ..........oooiviiiiiiineinenns 5.9.7 Design and construction ... oo 124, A1244
Regulator ... 5.6.4.2, A5.6.1.2 Equipment ... 9.1.2(3)

Definition ... e 3.3.105.4 Mechanical drafe
Sizes Defniion ..o e 3.398.7.2

Appliance categorized venl diameter/area (definiton) ... 3.3.7 Forced (definitdon) ... s 3.3.98.7.1

Multiple appliance vents ............. 13.2, Tables 1%,2(a) ta {h}, Induced {definiton) ... K.1.50

A13.2.20 Power (definition) ... K.1.51

Single appliance vents ... 13.1, Tables 13.1(a) w (¢), A13.1.7 Natural draft (definition) ... s 5.5985
Toilets, gas-fired ... ... 10.95.3 Pool heaters ..o e 10.21.5

Vent COMMECTOTS ......ovvite it eiiniinieen s 12,11, 12,12, A.12.11.8 Refrigerators ......... ... 10222
Bends ..o 12,10.6 Sizing of
Chimneys ..o see Chimneys Apptliances equipped with draft hoods ar listed for use with
Clearance .............cooioiiiiiiiiiiii i 12,115 Type Bwent ... Annex G
Dampers oo 12,14, 12.15 Category 1 appliances .............. 12.6.3.1, Chap. 13, Annex G
Definition ... 3.3.106 Specification for ... 123, A1233
Fireplaces ... 12.11.15 Termination
Inspection ... e 12.11.12 CRIMIEYS Lo e e i2.6.2
JOImts 12.11.7 0 L O . 12.7.2
Length oo 12119 Mechanical deaft systerns ... 12.43.6
| o 1 )« R 1211.11 Singlewall metal pipe .....ooiiiii 12.8.3
Materials ................... 12.11.2, Table 12.11.2.5, Table 12.11.2.6 Throughthewall ... 12.9, Fig. A.12.9
Maximum length .................. L 15.2.2, Table 15.2.2, 13.2.3 Two or more appliances, single vent ......... 12.11.8.5 t0 12.11.3.6,
Mechanical dvaftsystems ... 12434 12.11.4, 13.2.18
L T T T Ta ] - 12.14 Iype of system 1o use ... et e 12.5, Table 12.5.1
Routing ........cooovi i Table 13.2.2, 13.2.3 Vented appliances .................. see Vented appliances
Sizeof ........... 12.11.3,15.1.12, 13.1.13, 1324, 1328, A 12.11.3
SIODE «oeetee et et et e 12.11.8 -W-

SUPPOTE i 12.11.1¢ Wall furnaces ..o e 10.27
Through ceilings, floors, orwalls ... 12.11.14 Direct vent {definition) vvovvoiiin i 3.3.46.2
Toilets, gas-lired ... 10.25.5 Vonted oo see Vented wall furnaces
Two or more appliances ............. 12.11.5.3 t0 12.11.3.6, 12.11 .4 Wall head adapter (definition) .......................o 3.3.109

Vent damper device, automatic ................ 12.14; see aise Dampers Wall room heaters ..o s 10.22.4
Definition .. 3.3.285.1 Unvented closed front (definition) ..............c..co s K.1.43
Electrically operated (definition} ... e, 3.3.28.5.2 Water heaters ............oo i 10,28, A.10.28.7
Mechanically operated {(definiton} ..ol 3.3.28.5.3 Anti-siphon devices ... 10.28.7, A.10.287
Thermally actuated (definition} ........................... 3.3.285.4 Awmomnatic cueulating tank {definition) ... K.1.52

Vented appliances Automaltic iNStantaneous WPe ..o . v e
Category [ ........... Table 12.5.1, 12.6.1.3 Ex., 12.6.3.1, 12.7.1(3), DefIniBon ..o {

12.7.3.1,12.16.2, 12.11, 13.1.10, Chap. 13,A.12.10.3, Circulating tank gype .......oooviiviiciien, .
Annex G Coil circulation {definition) ...

Defimition ...ooeis 336111, A.33611.1 Commercial storage (definition)

Category [l ... Table 12.5.1, 12.9.4, 12.10,1 Countertop domestic starage (deflinition) ................... K.156

Definition ... .c.ooiiir 356112 Delinition .o e e e 3.3.55.7
Category 11T ... Table 1251, 1294, 12.10.2 Damestic storage {definition} ..., K.1.57

Detimition ..o e 3.3.6.11.3 Nonautomatic circulating tank (definition} .................. K.1.58
Category IV .. Table 12.5.1,12.9.4, 12.10.1 Venung ........ooovvevivnneennn, 12.3.2(3), 13.1.11¢{5), G.2.1 to G.2.4

DefInition ....ccooviiirn i e e e 2.5.6.11.4 Weather conditions ._......................cco L 5.132,723

Vented wall furnaces ................ 10.27.1.8, 10.27.1.4, Tahie 12.5.1 Floor furnaces and ..o i v 10.11.10
Definition ... 8.5.46.7 Protection against ... 7.14,A71.4
Fan-type (definition) ... K.1.48 Single-wall metal pipe, use of ... 12.8.2,A12.8.2
Gravity-type (definidon} ... K.1.49 Work imtermuptions .............ocoiiiii i e 422
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Sequence of Events Leading to Publication
of an NFPA Commitiee Document

Call goes cut for proposals 1o amend existing document or for
recommendations on new document.

v
Committee meets to act on proposals, to develop its own pro-
posals, and to prepare its report.
v
Committee votes on proposals by letter ballot, If two-thirds ap-

prove, report goes forward. Lacking two-thirds
approval, report returns to committee.

v
Report — Report on Proposals (ROP) — is published for public

review and comment.
v
Committee meets to act on cach public comment received.
v

Committee votes on comments by letter ballot. If two-thirds

. approve, supplementary report goes forward.
Lacking two-thirds approval, supplementary report returns to

commitiee,

v

Supplementary report -—— Report on Comments (ROC) — is pub-
lished for public review.

v

NFPA membership meets {(Annual or Fall Meeting) and acts
on committee report {ROP or ROC).

v

Committee votes on any amendments 1o report approved at
NFPA Annual or Fall Meeting.

v

peals to Standards Council on Association action must be
filed within 20 days of the NFPA Annual or Fall Meeting.

v

Standards Council decides, based on all evidence, whether
or not 1o issue standard or 10 take other action, including

upholding any appeals.

C ittee Membershib Classificati
The following classifications apply to Technical Commit-
tee members and represent their principal interest in the
activity of 2 committee,
M Manufacturer: A representative of a maker or marketer of
a product, assembly, or sysiem, or portion thereof, that
is affected by the standard.

U User A representative of an entity that is subject to the
provisions of the standard or that voluntarily uses the
standard.

I/M  Installer/Maintainer: A representative of an entity that is
in the business of installing or maintaining a product, as-
sembly, or system affected by the standard.

L Labor: A labor representative or employee concerned
with safety in the workplace.

R/T  Applied Research/Testing Laboratory: A representative of
an independent testing laboratory or independent ap-
plied research organization that promulgates and/or
enforces standards.

E  Enforcing Authority: A representative of an agency or
an organization that promulgates and/or enforces
standards,

I Insurance; A representative of an insurance company,
broker, agent, bureau, or inspection agency.

Cc Consumer: A. person who is, or represents, the ultimate
purchaser of a product, system, or service affected by the
standard, butwhoisnotinchuded in the Userclassification.

SE  Special Experi: A person not representing any of the pre-
vious classificarions, but who has special expertise in the
scope of the standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recommended
practice, or guide.

NOTE 2: A representative includes an employec.

NOTE 3: While these classifications will be used by the Stan-
dards Council to arhieve a balance for Technical Committees,
the Standards Council may determine that new classifications
of members or unique interess need representation in order
to foster the best possible committee deliberations on any
project. In this connection, the Smndards Council may make
such appointments as it deems in the public inter-
est, such as the classification of “Utilities” in the National Elec-
NOTE 4: Representatives of subsidiaries of any group are gen-
erally considered to have the same classification as the parent
organization.
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FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council

National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101

Fax No. 617-770-3500
Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984.7249.
For technical assistance, please call NFPA at 617-770-3000

Please indicate in which format you wish to receive your ROP/ROC: [J paper [] electronic [l download
(Note; In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to you.}

Date __ 9/18/93 Name  John B. Smith Tel. No. 617-555-1212

Company

Street Address 9 Seattle St Seattle, WA 02255

Please Indicate Organization Represented (if any)_ Fire Marshals Assn. of North America

1. a) NFPA Document Title _National Fire Alarm_Code NFPA No. & Year NFPA 72, 1993 ed.
ion/Paragraph _ 1-5.8.1 (Exception No.1
b) Sectio . (Except ) FOR OFFICE USE ONLY
2. Proposal Recommends: (Check one) [ new text Log #
Q revised text
@ deleted text Date Rec'd
3. Proposal (include proposed new or revised wording, or identification of wom eleted): (Note: Proposed
textshouldbehhgishﬁvefmmwi.e..mmduwomwdenmwﬁngwuwm%m rthrough o denote wording 1o
be deleted (deloted-werding). ‘ ‘ /
Delete exception. N p
~ 0y i //'
o f o S ! bt
IR L
R TS SR
H vy ! il N
TN AN N (T

4. Statement of Pmlﬂem%uhstanﬂaﬁ
tion; give the specific mson&_y_o_gr ;u'opusal i
abswacted for publication) ./ 1/ -

A property installed anamamta”ned system shoutd be free of ground faults. The occurmence of one or more ground
faults should be required to cause a “trouble” signal because it indicates a condition that could contribute to future
malfunction of the system. Ground fault protection has been widely available on these systems for years and its cost is
negligible. Requiring it on all systems will promote better installations, maintenance and reliability.

posal: (Note: State the problem that will be resolved by your recommenda-
ies of tests, research papers, fire experience, eic. If more than 200 words, it may be

5. @ This Proposal is original material. (Note: Original material is considered to be the submitter’s owa idea based on or as a result of
his/her own experience, thought, or research and, to the best of hisher knowledge, is not copied from another source.)

() This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink,
Note 2: If supplementary material (photographs, diagrams, reports, etc.) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant the NFPA all and full rights in copyright, in this proposal, and I understand that I acquire no
rights in any publication of NFPA in which this proposal in this or another similar or analogous form is used.

9/99B

Slgnature (Required)




FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council

National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need forther information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249.
For technical assistance, please call NFPA at 617-770-3000
Pleasc indicate in which format you wish to receive your ROPROC: [ paper 3 electronic [ download
{Note: In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to yow.)

Date Name Tel. No.

Company

Street Address

Please Indicate QOrganization Represented (if any)

1. a) NFPA Document Title : NFPA No. & Year
b) Section/Paragraph FOR OFFICE USE ONLY
2. Proposal Recommends: (Check one) U new text log#
0 revised text
D deleted text Date Rec'd

3. Proposal (include proposed new or revised wording, or identification of wording to be deleted): (Note: Proposed
text should be in legislative format: i.c., nse underscore to denote wording to be inserted (insered wording) and strike-through to denote wording to
be deleted (deletod-wording).

4. Statement of Problem and Substantiation for Proposal: (Note: State the problem that will be resolved by your recommenda-
tion; give the specific reason for your proposal including copies of tests, research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.)

5. O This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on or as a result of
his/her own experience, thonght, or research and, to the best of his/her knowledge, is not copied from another source.)

O This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink.
Note 2: If supplementary matesial (plotographs, diagrams, reports, etc.) is included, you may be required to submit sufficient copies for all mem-
bers and aliernates of the technical commitice.

I hereby grant the NFPA all and full rights in copyright, in this proposal, and I understand that I acquire no
rights in any publication of NFPA in which this proposal in this or another similar or analogous form is used.

Signature (Required)

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL 9/99C




STA ‘Up-To-DATe.

~ JoiNn NFPA Topay!

{jYES please enroll me as a member of NFPA for the term checked below. Activate all benefits, and ship
my Member Kit including the Benefits Guide, Member Directory, and other resources to help me make the most
of my NFPA membership. Please alfow three ta four weeks for the kit to arrive,

BILLING INFORMATION:

Name Title

Organization

Address

City State Zip/Postal Code
Country

Phone E-mail

Priority Code: 8)-MIS-12

Prease ANSWER THE FOLLOWING QUESTIONS:

| TERMS AND PAYMENT:

Job Title (check one) Q T year ($150)

O Architect, Engineer, Consultant, Contractor {C17) 0 2 years ($270) SAVE 30

3 Facilities Safety Officer (F14) 0 3 years ($390) SAVE 460

Q Fire Chtef' Other Fire Service (A1 1) Annual membership dues include 3 $45 subscrnption to MFRS Jouriak, Regular membership in NEPA i5 individual and
H non-iransierable. raal is a regislered rrademark of the Mational Firg Pr i ocialion, Juingy, 3

O Loss COHTI’OL Risk Manager (L1 1) ot r:gaarivile:elih:;f:arﬁl;rqflaﬁ caysgo"' i1d?.li[du:;?mir';ber::ipf‘;r[icesai:biee;?;e:th::gfs hor. Quitcy, MA 02162

1 Inspector, Building Official, Fire Marshal (F03)

1 Owner, President, Manager, Administrator {C10) | PAYMENT METHOD

tJ Other (please specify): (G11)

Check One:
0 Payment Enclosed iMske check payadie to NFeA )

Type of Organization (check ane)

Architecture, Engineering, Contracting {A14) [ Purchase Order (prease attach this form to your PO,

Commercial Firm {(Office, Retail, Lodging, Restaurant) (G13) 1 Bill Me Later (wot avaiabe on tnternational membershups.)

Electrical Services, Installation (J11) Charge My: O VISA O MasterCard O AmEx QO Discover
Fire Service, Public and Private (AA1)

Government (C12) Card #

Industrial Firm {Factory, Warehouse) (C11)

institutional (Health Care, Education, Detention, Museums) (B11) Expiration Date
Insurance, Risk Management (B12)

Utilities (G12) Name on Card
Other {please specify): (G11)

Ay

Signature

International members: Please note prepaymend i requined on all Internalional orders, Be sure to enclose a check or
sélect your preferred credit cara option.

-4 Easy Ways 10 JOIN

Fax: 1-800-593-6372, Outside the U.5. +1-508-895-83(1

Mail: NFPA Membership Services Center, o .

11 Tracy Drive, Avon, MA 02322-9908 10_0/0 MF)NEY BAFK GUARANTEE ,
Online: nfpa.org If anytime during your first year you decide
Call: 1-800-344-3555 membership is not for you, let us know and you'll

Qutside the U.S. call +1-617-770-3000 receive a 100% refund of your dues.







IMPORTANT NOTICES AND DISCLAIMERS CONCERNING AGA and NFPA DOCUMENTS
{Centinued from inside front cover)

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of AGA and NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides and AGA Z223.1 should be aware that these
documents may be superseded at any time by the issuance of new editions or may be amended from time to time through
the issuance of Tentative Intcrim Amendmenis and addendum. Ap official AGA or NFPA document a1 any peint in time
consists of the current edition of the document together with any Tentative Interim Amendments and any Errata then in
effect. In order to determine whether a given document is the current edition and whether it has been amended through
the issuance of Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA
publications such as the Nalional Fire Codes Subscription Service, visit the NFPA websile al www.nfpa.org, or contact
the AGA or NFPA at the address listed below.

Interpretations of AGA and NFPA Documents

A statement, written or oral, that is not processed in accordance with the interpretation procedures of the Z 223
Committee or with Section 6 of the Regulations Governing Committee Projects shall not be considered the official posi-
tion of the Z 223 Committee or the NFPA or any of its Committees and shall not be considered to be, nor be relied upon
as, a Formal Interpretation,

Patents

The AGA and the NFPA do not take any position with respect to the validity of any patent rights asserted in connec-
tion with any items which are mentioned in or are the subject of AGA and NFPA codes, standards, recommended prac-
tices, and guides, and the AGA and the NFPA disclaim liability for the infringement of any patent resulting from the use
of or reliance on these documents. Users of these documents are expressly advised that determination of the validity of
any such patent rights, and the risk of infringement of such rights, is entirely theit own responsibility. AGA and NFPA
adhere 1o applicable policics of the American National Standards Institute with respect o patents. For further informa-
tion, contact the AGA or NFPA at the address lisied below.

Laws & Regulations

Users of these documents should consult applicable federal, state, and local laws und regulations. The AGA and the
INFPA do not, by the publication of their codes, standards, recommended practices, and guides, intend o urge action that
is not in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the AGA and the NFPA. Tt is made available for a wide variety of both pubiic and
privatc uses. These include both use, by reference, in laws and regulations, and use in private self-regulation, standardi-
zation, and the promotion of safe practices and methods. By making this document available for use and adoption by
public authorities and private users, the AGA and the NFPA do not waive any rights in copyright o this document.

Use of AGA and NFPA documents for regulatory purposes should be accomplished through adoption by reference,
The term “adoption by reference™ means the citing of title, edition and publishing information only. Any deletions, addi-
tions, and changes desired by the adopting authority should he noted separately in the adopting instrument. In order i
assist NFPA In following the uses made of its documents, adopiing authorities are requested to notify the NFPA
(Attention: Secrerary, Standards Council} in writing of such use. For technical assistunce and questions concerning
adoption of AGA and NFPA documents, contact the AGA or the NFPA at the address below.

For Further Information

All questions or other communications relating to AGA and NFPA codes, standards, recommended practices, and
guides and all requests for information on AGA and NFPA pracedures governing their codes and standards development
process, including information on the procedures lor requesting Formal Interpretations, for proposing Tentative Interim
Amendments, and for proposing revisions to AGA or NFPA documents during regular revision cycles, should be sent (o
AGA headquarters, addressed to the attention of the Secretary, Accredited Standards Committee Z 223, 400 N. Capitol
Street, N.W., Washington, DC 20001 and to NFPA headquarters, addressed to the attention of the Secretary, Standards
Council, NFPA, | Bauerymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.
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