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PREFACE

Introduction

Internationally, code officials recognize the need for a modem, up-to-date fuel gas code addressing the design and installation of
fuel gas systems and gas-fired appliances through requirements emphasi zing performance. The International Fuel Gas Code®, in
this 2009 edition, is designed to meet these needs through model code regulations that saf eguard the public health and safety in all
communities, large and small.

This comprehensivefuel gas code establishes minimum regulations for fuel gas systems and gas-fired appliances using prescrip-
tive and performance-related provisions. It is founded on broad-based principles that make possible the use of new materials and
new fuel gas system and appliance designs. This 2009 editionis fully compatible with all of theInternational Codes®(l-Codes®)
published by the International Code Council (ICC)® including the Inter national Building Code® International Energy Conserva-
tion Code® I nternational Existing Building Code® International Fire Code® International Mechanical Code® ICC Performance
Code® International Plumbing Code® I nter national Private Sewage Disposal Code® I nter national Property Maintenance Code®
International Residential Code® International Wildland-Urban Interface Code™ and International Zoning Code®

The International Fuel Gas Code provisions provide many benefits, among which is the model code development process that
offersaninternational forum for fuel gastechnology professionalsto discuss performance and prescriptive coderequirements. This
forum provides an excellent arenato debate proposed revisions. This model code also encourages international consistency inthe
application of provisions.

Development

Thefirst edition of thelnter national Fuel Gas Code (1997) wasthe culmination of an effort initiatedin 1996 by adevel opment com-
mittee appointed by ICC and consisting of representatives of the three statutory members of the International Code Council at that
time, including: Building Officials and Code Administrators International, Inc. (BOCA), International Conference of Building
Officials (ICBO) and Southern Building Code Congress International (SBCCI) and the gas industry. The intent was to draft acom-
prehensive set of regulations for fuel gas systems and gas-fired appliances consistent with and inclusive of the scope of the existing
mechanical, plumbing and gas codes. Technical content of the latest model codes promulgated by BOCA, ICBO, SBCCI and ICC
andtheNational Fuel Gas Code (ANSI 2223.1) was utilized asthebasisfor the devel opment. This 2009 edition presentsthe code as
originally issued, with changes reflected in subsequent editions through 2006, and with code changes approved through the ICC
Code Development Process through 2008 and standard revisions correlated with ANSI Z223.1-2009. A new edition such asthisis
promulgated every three years.

This code is founded on principles intended to establish provisions consistent with the scope of afuel gas code that adequately
protects public health, safety and welfare; provisions that do not unnecessarily increase construction costs; provisions that do not
restrict the use of new materials, products or methods of construction; and provisionsthat do not give preferential treatment to par-
ticular types or classes of materials, products or methods of construction.

Format

Thelnternational Fuel Gas Code is segregated by section numbersinto two categories- "code" and"standard"- al coordinated
and incorporated into a single document. The sectionsthat are " code" are designated by the acronym"IFGC" next to the main sec-
tion number (e.g., Section 101). The sections that are "standard" are designated by the acronym "IFGS" next to the main section
number (e.g., Section 304).

Adoption

The International Fuel Gas Code is available for adoption and use by jurisdictions internationally. Its use within a governmental
jurisdictionisintended to be accomplished through adoption by reference in accordance with proceedings establishing thejurisdic-
tion's laws. At the time of adoption, jurisdictions should insert the appropriate information in provisions requiring specific local
information, such as the name of the adoptingjurisdiction. These locations are shown in bracketed words in small capital lettersin
the code and in the sample ordinance. The sample adoption ordinance on pagevii addresses several key elements of acode adoption
ordinance, including the information required for insertion into the code text.

Maintenance

Thelnternational Fuel Gas Code iskept up to date through the review of proposed changes submitted by code enforcing officials,
industry representatives, design professionals and other interested parties. Proposed changes are carefully considered through an
open code development process in which all interested and affected parties may participate. The code development process of the
International Fuel Gas Code is slightly different than the process for the other International Codes.
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Proposed changesto text designated " | FGC" are subject to the |CC Code Devel opment Process. For more information regarding
the code development process, contact the Code and Standard Devel opment Department of the International Code Council.

Proposed changes to text designated as "IFGS" are subject to the standards devel opment process which maintains the National
Fuel Gas Code (ANSI z223.1). For more information regarding the standard development process, contact the American Gas
Association (AGA) at 400 N. Capitol Street, N.W., Washington, DC 2000l .

While the devel opment procedure of the International Fuel Gas Code ensures the highest degree of care, the ICC, its members,
the AGA andthose participating inthe devel opment of this code do not accept any liability resulting from compliance or noncompli-
ancewiththe provisionsbecause the | CC, itsfounding members and the AGA do not have the power or authority to police or enforce
compliance with the contents of this code. Only the governmental body that enacts the code into law has such authority.

Letter Designations in Front of Section Numbers

In each code devel opment cycle, proposed changes to the code are considered at the Code Development Hearings by the ICC Fuel
Gas Code Devel opment Committee, whose action constitutes arecommendation to the voting membership for final action on the
proposed change. Proposed changes to a code section that has anumber beginning with aletter in brackets are considered by adif-
ferent code devel opment committee. For example, proposed changesto code sectionsthat have [B] infront ofthem (e.g., [B] 302.1)
are considered by the International Building Code Development Committee at the code development hearings.

The content of sectionsin this code that beginwith aletter designation are maintained by another code devel opment committeein
accordance with the following:

[B] = International Building Code Development Committee;
[M] = International Mechanical Code Development Committee; and
[F] = International Fire Code Development Committee.

Marginal Markings

Solidvertical linesinthe marginswithinthe body of the code indicate atechnical change from the requirements of the 2006 edition.
Deletionindicatorsintheform of anarrow (.) areprovidedinthe marginwhere an entire section, paragraph, exception or table has
been deleted or an item in alist of items or in atable has been deleted.

Italicized Terms

Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text. Such terms are not italicized where
the definition set forth in Chapter 2 does not impart the intended meaning in the use of the term. The terms sel ected have definitions
which the user should read carefully to facilitate better understanding of the code.
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Effective Use of the International Fuel Gas Code

The IFGC isamodel code that regulates the design and installation of fuel gas distribution piping and systems, appliances, appli-
ance venting systems, combustion air provisions, gaseous hydrogen systems and motor vehicle gaseous-fuel-dispensing stations.
The definition of fuel gas includes natural, liquefied petroleum and manufactured gases and mixtures of these gases.

The purpose of the code is to establish the minimum acceptabl e level of safety and to protect life and property from the potential
dangers associated with the storage, distribution and usage of fuel gases and the byproducts of combustion of such fuels. The code
also protects the personnel that install, maintain, service and replace the systems and appliances addressed by this code.

With the exception of Section401.1.1, the IFGC does not address utility-owned piping and equi pment (i.e., anything upstream of
the point of delivery). See the definition of "Point of delivery" and Section 501.8 for other code coverage exemptions.

The IFGC isprimarily a specification-oriented (prescriptive) code with some performance-oriented text. For example, Section
503.3.1 isaperformance statement, but Chapter 5 contai nsprescriptive requirements that will cause Section 503.3.1 to be satisfied.

The IFGC appliesto all occupanciesincluding one- and two-family dwellings and townhouses. The IRC isreferenced for cover-
age of one- and two-family dwellings and townhouses; however, in effect, the IFGC provisions are still applicable because the fuel
gas chapter inthe IRC (Chapter 24) is composed entirely of text extracted from the IFGC. Therefore, whether using the IFGC or the
IRC, the fuel gasprovisionswill beidentical. The IFGC does not apply to piping systems that operate at pressures in excess of 125
psig for natural gas and 20 psig for LP-gas (note exception in Section 402.6).

The general Section 105.2 and the specific Sections 304.8,402.3, 503.5.5 and 503.6.9 allow combustion air provisions, pipe siz-
ing and chimney and vent sizing to be performed by approved engineering methods as alternativesto the prescriptive methodsin the
code.

Arrangement and Format of the 2009 IFGC

The format of the IFGC allows each chapter to be devoted to aparticular subject, with the exception of Chapter 3, which contains
general subj ect matters that are not extensive enough to warrant their own independent chapter.

Chapter 1 Scopeand Administration. Chapter 1establishesthe limits of applicability of the code and describes how the codeisto
be applied and enforced. A fuel gascode, like any other code, isintended to be adopted as alegally enforceable document, and it can-
not be effective without adequate provisions for its administration and enforcement. The provisions of Chapter 1 establish the
authority and duties of the code official appointed by thejurisdiction having authority and also establish therights and privileges of
the design professional, contractor and property owner.

Chapter 2 Definitions. Chapter 2 istherepository of the definitions of termsused inthe body of the code. Codes are technical docu-
ments and every word, term and punctuation mark can impact the meaning of the code text and the intended results. The code often
uses terms that have a unique meaning in the code and the code meaning can differ substantially from the ordinarily understood
meaning of the term as used outside of the code.

Theterms defined in Chapter 2 are deemed to be of prime importance in establishing the meaning and intent of the code text that
uses the terms. The user of the code should be familiar with and consult this chapter because the definitions are essential to the cor-
rect interpretation of the code and because the user may not be aware that aterm is defined.

Chapter 3 General Regulations. Chapter 3 containsbroadly applicablerequirementsrelated to appliancelocation and installation,
appliance and systems access, protection of structural elements and clearances to combustibles, among others. This chapter also
covers combustion air provisions for gas-fired appliances.

Chapter 4 Gas Piping I nstall ations. Chapter 4 coversthe allowable materialsfor gas pi ping systems and the sizing and installation
of such systems. It also covers pressure regul ators, appliance connections and overpressure protection devices. Gas piping systems
are sized to supply the maximum demand while maintaining the supply pressure necessary for safe operation of the appliances
served.

Chapter 5 Chimneys and Vents. Chapter 5 regulates the design, construction, installation, maintenance, repair and approval of
chimneys, vents, venting systems and their connectionsto gas-fired appliances. Properly designed chimneys, ventsand venting sys-
tems are necessary to conduct to the outdoors the flue gases produced by the combustion of fuels in appliances. The provisions of
this chapter are intended to minimize the hazards associ ated with high temperatures and potentially toxic and corrosive combustion
gases. This chapter addresses all of the factory-built and site-built chimneys, vents and venting systems used to vent all types and
categories of appliances. It also addresses direct-vent appliances, integral vent appliances, side-wall mechanically vented appli-
ances and exhaust hoods that convey the combustion byproducts from cooking and other process appliances.

Chapter 6 Specific Appliances. Chapter 6 addresses specific appliances that the code intends to regulate. Each main section
appliesto aunique type of gas-fired appliance and specifiesthe product standards to which the appliance must be listed. The general
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requirements found in the previous Chapters 1through 5 also apply and the sections in Chapter 6 add the special requirements that
are specific to each type of appliance.

Chapter 7 Gaseous Hydrogen Systems. Chapter 7 is specific to gaseous hydrogen generation, storage, distribution and utilization
systems, appliances and equipment. Note that hydrogen is not within the definition of "Fuel gas,” but it is, nonetheless, commonly
used as afuel for fuel-cell power generation and fuel-cell powered motor vehicles. The scope of Chapter 7 isnot limited to any par-
ticularuse of hydrogen (see Sections 633 and 635). Hydrogen systems have unique potential hazards because of the specific gravity
of the gas, its chemical effect on materials and the fact that it is not odorized.

Chapter 8 Referenced Standards. Chapter 8 lists all of the product and installation standards and codes that are referenced
throughout Chapters 1through 7. As stated in Section 102.8, these standards and codes become an enforceabl e part of the code (to
the prescribed extent of the reference) as if printed in the body of the code. Chapter 8 provides the full title and edition year of the
standards and codesin additionto the address of the promul gators and the section numbers inwhich the standards and codes are ref-
erenced.

Appendix A Sizing and Capacities of Gas Piping. This appendix isinformative and not part of the code. It provides design guid-
ance, useful facts and data and multiple examples of how to apply the sizing tables and sizing methodol ogies of Chapter 4.

Appendix B Sizing of Venting Systems Serving Appliances Equipped with Draft Hoods, Category | Appliances and Appli-
ances Listed for Usewith Type B Vents. This appendix is informative and not part of the code. It contains multiple examples of
how to apply the vent and chimney tables and methodol ogies of Chapter 5.

Appendix C Exit Terminals of Mechanical Draft and Direct-vent Venting Systems. Thisappendix isinformative and not part of
the code. It consists of afigure and notesthat visually depict code requirements from Chapter 5 for vent terminal swith respect to the
openings found in building exterior walls.

Appendix D Recommended Procedurefor Safety I nspection of an Existing Appliance I nstallation. Thisappendix isinforma-
tive and not part ofthe code. It providesrecommended procedures for testing and inspecting an appliance installationto determinei f
the installation is operating safely and if the appliance is in a safe condition.

Documents
vi 2009 INTERNATIONAL FUBDGABIEODER1aring Hub

Full document details: ICC IFGC 2009


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

ORDINANCE

Thelnternational Codes are designed and promul gated to be adopted by reference by ordinance. Jurisdictions wishing to adopt the
2009 International Fuel Gas Code as an enforceabl e regulation governing fuel gas systems and gas-fired appliances should ensure
that certain factual information is included in the adopting ordinance at the time adoption is being considered by the appropriate
governmental body. The following sample adoption ordinance addresses several key elements of acode adoption ordinance, includ-
ing the information required for insertion into the code text.

SAMPLE ORDINANCE FOR ADOPTION OF
THE INTERNATIONAL FUEL GAS CODE
ORDINANCE NO.

An ordinance of the [JURISDICTION] adopting the 2009 edition of the Inter national Fuel Gas Code, regulating and governing fuel
gas systems and gas-fired appliances in the [JURISDICTION]; providing for the issuance of permits and collection of fees therefor;
repealing OrdinanceNo. ofthe[JURISDICTION] and all other ordinances and parts of the ordinancesin conflict therewith.

The [GOVERNING BODY] of the [JURISDICTION] does ordain as follows:

Section 1. That acertain document, three (3) copies of which are on file in the office of the [TITLE OF JURISDICTION'S KEEPER OF
RECORDS] of [NAME OF JURISDICTION] , being marked and designated as the Inter national Fuel Gas Code, 2009 edition, including
Appendix Chapters[FILL IN THE APPENDIX CHAPTERS BEING ADOPTED] (seelnternational Fuel Gas Code Section 101.3,2009 edi-
tion), as published by the International Code Council, be and is hereby adopted as the Fuel Gas Code of the [JURISDICTION], inthe
State of [STATE NAME] for regulating and governing fuel gas systems and gas-fired appliances as herein provided; providing for the
issuance of permits and collection of fees therefor; and each and all of the regulations, provisions, penalties, conditions and terms of
said Fuel Gas Code on file in the office of the [JURISDICTION] are hereby referred to, adopted, and made apart hereof, asiffully set
out in this ordinance, with the additions, insertions, deletions and changes, if any, prescribed in Section 2 of this ordinance.

Section 2. The following sections are hereby revised:
Section 101.1. Insert: [NAME OF JURISDICTION]
Section 106.6.2. Insert: [APPROPRIATE SCHEDULE]
Section 106.6.3. Insert: [PERCENTAGES IN TWO LOCATIONS]
Section 108.4. Insert: [SPECIFY OFFENSE] [AMOUNT] [NUMBER OF DAYS]

Section 108.5. Insert: [AMOUNTS IN TWO LOCATIONS]

Section 3. That Ordinance No. of [JURISDICTION] entitled [FILL IN HERE THE COMPLETE TITLE OF THE ORDINANCE OR
ORDINANCES IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE REPEALED BY DEFINITE MENTION] and all other ordinances
or parts of ordinances in conflict herewith are hereby repealed.

Section 4. That i f any section, subsection, sentence, clause or phrase of this ordinance s, for any reason, held to be unconstitutional,
such decision shall not affect the validity of the remaining portions of this ordinance. The[GOVERNING BODY] hereby declaresthat it
would have passed this ordinance, and each section, subsection, clause or phrasethereof, irrespective ofthe fact that anyone or more
sections, subsections, sentences, clauses and phrases be declared unconstitutional.

Section 5. That nothing in this ordinance or inthe Fuel Gas Code hereby adopted shall be construed to affect any suit or proceeding
impending in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or existing, under any
act or ordinance hereby repeal ed as cited in Section 3 of this ordinance; nor shall anyjust or legal right or remedy of any character be
lost, impaired or affected by this ordinance.

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this ordinance to be published.
(An additional provision may be required to direct the number oftimes the ordinance isto be published and to specify that itisto be
in anewspaper in general circulation. Posting may also be required.)

Section 7. That this ordinance and the rules, regulations, provisions, requirements, orders and matters established and adopted
hereby shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption.

Documents

2009 INTERNATIONAL FUEL GAS CODE® Document Shaging Hub

Full document details: ICC IFGC 2009


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

Documents
viii 2009 INTERNATIONAL FUBD@ABIEOHEE1aring Hub

Full document details: ICC IFGC 2009


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

CHAPTER1 SCOPE AND ADMINISTRATION ...

TABLE OF CONTENTS

PART I-SCOPE AND APPLICATION
Section

101
102

General (IFGC) ........ ...

Applicability (IFGC)

PART 2-ADMINISTRATION AND

103
104

105
106
107
108
109
110

ENFORCEMENT
Department of Inspection (IFGC)

Duties and Powers of the
Code Official (IFGC)

Approval (IFGC)

Permits (IFGC)

Inspections and Testing (IFGC)
Violations (IFGC)

Means of Appeal (IFGC)

Temporary Equipment, Systems and
Uses (IFGC)

CHAPTER 2 DEFINITIONS
Section

201
202

General (IFGC)
General Definitions (IFGC)

CHAPTER3 GENERAL REGULATIONS

Section

301 Genera (IFGC)

302  Structural Safety (IFGC)

303 Appliance Location (IFGC)

304 Combustion, Ventilation and
Dilution Air (IFGS)

305 Instalation (IFGC)

306  Access and Service Space (IFGC)

307 Condensate Disposal (IFGC)

308 Clearance Reduction (IFGS)

309 Electrica (IFGC)

310 Electrical Bonding (IFGS)

CHAPTER4 GASPIPINGINSTALLATIONS....

Section

401  Genera (IFGC)

402  Pipe Sizing (IFGS)

403 Piping Materias (IFGS)

2009 INTERNATIONAL FUEL GAS CODE®

Full document details: ICC IFGC 2009

NN

~N O 0o b~ wWww

17

17
18
18

19

23
24
25
28
28

29

29
29

404  Piping System Installation (IFGC) 67
405 Piping Bends and Changesin

Direction (IFGS) 68
406  Inspection, Testing and Purging (IFGS) 69
407  Piping Support (IFGC) 71
408 Drips and Sloped Piping (IFGC) 71
409  Shutoff Valves (IFGC) 71
410 Flow Controls (IFGC) 72
411 Appliance and Manufactured

Home Connections (IFGC) 72
412  Liquefied Petroleum Gas Motor Vehicle

Fuel-dispensing Facilities (IFGC) 73
413 Compressed Natural Gas Motor Vehicle

Fuel-dispensing Facilities (IFGC) 74
414  Supplemental and Standby

Gas Supply (IFGC) 76
415  Piping Support Intervals (IFGS) 76
416  Overpressure Protection Devices (IFGS) 76
CHAPTER5 CHIMNEYSAND VENTS 79
Section
501 Genera (IFGC) 79
502 Vents (IFGC) 80
503 Venting of Appliances (IFGS) 8l
504  Sizing of Category | Appliance

Venting Systems (IFGS) 90
505 Direct-vent, Integral Vent, Mechanical

Vent and Ventilation/Exhaust Hood

Venting (IFGC) 107
506 Factory-built Chimneys (IFGC) 107
CHAPTER 6 SPECIFIC APPLIANCES 117
Section
601 General (IFGC) ........cviiiiiiiiiinan, 117
602 Decorative Appliances for Installation

in Fireplaces (IFGC) 117
603 Log Lighters (IFGC) 117
604  Vented Gas Fireplaces

(Decorative Appliances) (IFGC) 17
605 Vented Gas Fireplace Heaters (IFGC) 117
606 Incinerators and Crematories (IFGC) 117
607 Commercial-industrial Incinerators (IFGC) 117
608 Vented Wall Furnaces (IFGC) 117
609  Floor Furnaces (IFGC) 118
610 Duct Furnaces (IFGC) 118t

Documents

Document Sharbhg Hub


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

TABLE OF CONTENTS

611  Nonrecirculating Direct-fired Industrial 706  Location of Gaseous
Air Heaters (IFGC) 118 Hydrogen Systems (IFGC) 130
612 Recirculating Direct-fired Industrial Air 707  Operation and Maintenance of Gaseous
Heaters (IFGC) 119 Hydrogen Systems (IFGC) 131
613  Clothes Dryers (IFGC) 119 708  Design of Liquefied Hydrogen Systems
614  Clothes Dryer Exhaust (IFGC) 119 Associated with Hydrogen Vaporization
Operations (IFGC) 131
615 SaunaHeaters (IFGC) 121
616  Engine and Gas Turbine-powered CHAPTER8 REFERENCED STANDARDS..... 133
Equipment (IFGC) 121
617  Pool and Spa Heaters (IFGC) 122 APPENDIX A SIZING AND CAPACITIES
618  Forced-air Warm-air Furnaces (IFGC) 122 OF GAS PIPING (IFGS) 137
619 Conversion Burners (IFGC) 123
; APPENDIX B SIZING OF VENTING SYSTEMS
620 Unit Heaters (IFGC) 123 SERVING APPLIANCES
621  Unvented Room Heaters (IFGC) 123 EQUIPPED WITH DRAFT
622  Vented Room Heaters (IFGC) 123 HOODS, CATEGORY |
. . APPLIANCES AND
623  Cooking Appliances (IFGC) 123 APPLIANCES LISTED
624  Water Heaters (IFGC) 124 FORUSE WITH TYPE B
625 Refrigerators (IFGC) 124 VENTS (IFGS) 149
626 Gesfired Tollets (IFGC) 124 APPENDIX C EXIT TERMINALS OF
627  Air-conditioning Appliances (IFGC) 124 MECHANICAL DRAFT AND
628  Illuminating Appliances (IFGC) 125 DIRECT-VENT VENTING
629  Small Ceramic Kilns (IFGC) 125 SYSTEMS (IFGS) 159
630 Infrared Radiant Heaters (IFGC) 125
. APPENDIX D RECOMMENDED PROCEDURE
631 Boilers(IFGC). ... 126 FOR SAFETY INSPECTION OF
632 Equipment Installed in Existing AN EXISTING APPLIANCE
Unlisted Boilers (IFGC) 126 INSTALLATION (IFGS) 161
633  Stationary Fuel-cell Power Systems (IFGC) 126
634  Chimney Damper Opening INDEX 163
Area (IFGS) 126
635  Gaseous Hydrogen Systems 126
CHAPTER7 GASEOUSHYDROGEN
SYSTEMS 127
Section
701  Genera (IFGC) 127
702  General Definitions (IFGC) 127
703  General Requirements (IFGC) 127
704 Piping, Use and Handling (IFGC) 128
705 Testing of Hydrogen Piping Systems (IFGC) .. 129
Documents
X 2009 INTERMATIONA F%%ﬁ]@ﬁ@%a”ng Hub

Full document details: ICC IFGC 2009


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

CHAPTER 1
SCOPE AND ADMINISTRATION

| PART 1-SCOPE AND APPLICATION

SECTION 101 (IFGC)
GENERAL

101.1 Title. These regulations shall be known as the Fuel Gas
Code of [NAME OF JURISDICTION], hereinafter referred to as
"this code.”

101.2 Scope. This code shall apply to the installation of fuel-

gaspiping systems, fuel gas appliances, gaseous hydrogen sys-

tems and related accessories in accordance with Sections
01.2.1 through 101.2.5.

Exception: Detached one- and two-family dwellings and
multiple single-family dwellings (townhouses) not more
than three stories high with separate means of egress and
their accessory structures shall comply with the Interna-
tional Residential Code.

101.2.1 Gaseous hydrogen systems. Gaseous hydrogen
systems shall be regulated by Chapter 7.

101.2.2 Piping systems. These regulations cover piping
systems for natural gas with an operating pressure of 125
pounds per square inch gauge (psig) (862 kPa gauge) or
less, and for LP-gas with an operating pressure of 20 psig
(140 kPa gauge) or less, except as provided in Section
402.6. Coverage shall extend from the point ofdelivery to
the outlet of the appliance shutoff valves. Piping system
requirements shall include design, materials, components,
fabrication, assembly, installation, testing, inspection, oper-
ation and maintenance.

101.2.3 Gas appliances. Regquirements for gas appliances
and related accessories shall include installation, combus-
tion and ventilation air and venting and connections to pip-
ing systems.

101.2.4 Systems, appliances and equipment outside the
scope. This code shall not apply to the following:

1. Portable LP-gas appliances and equipment of all
typesthat is not connected to afixed fuel piping sys-
tem.

2. Installation of farm appliances and equipment such
as brooders, dehydrators, dryers and irrigation
equipment.

3. Raw material (feedstock) applications except for
piping to special atmosphere generators.

4. Oxygen-fuel gas cutting and welding systems.

5. Industrial gas applications using gases such as acet-
ylene and acetylenic compounds, hydrogen, anmo-
nia, carbon monoxide, oxygen and nitrogen.

6. Petroleumrefineries, pipeline compressor or pump-
ing stations, loading terminals, compounding
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plants, refinery tank farms and natural gas process-
ing plants.

7. Integrated chemical plants or portions of such plants
where flammable or combustible liquids or gases
are produced by, or used in, chemical reactions.

8. LP-gasinstallations at utility gas plants.
9. Liquefied natural gas (LNG) installations.
10. Fuel gaspipinginpower and atomic energy plants.

11. Proprietary items of equipment, apparatus or instru-
ments such as gas-generating sets, compressors and
calorimeters.

12. LP-gas equipment for vaporization, gas mixing and
gas manufacturing.

13. Temporary LP-gaspiping for buildings under con-
struction or renovation that is not to become part of
the permanent pi ping system.

14. Installation of LP-gas systems for railroad switch
heating.

15. Installation of hydrogen gas, LP-gas and com-
pressed natural gas (CNG) systems on vehicles.

16. Except as provided in Section 401.1.1, gas piping,
meters, gas pressure regulators and other appurte-
nances used by the serving gas supplier in the distri-
bution of gas, other than undiluted LP-gas.

17. Building design and construction, except as speci-
fied herein.

18. Piping systems for mixtures of gas and air withinthe
flammable range with an operating pressure greater
than 10 psig (69 kPa gauge).

19. Portable fuel cell appliances that are neither con-
nected to afixed piping system nor interconnected
to apower grid.

101.2.5 Other fuels. The requirements for the design,
installation, maintenance, alteration and inspection of
mechanical systems operating with fuels other than fuel gas
shall be regulated by the International Mechanical Code.

101.3 Appendices. Provisions in the appendices shall not
apply unless specifically adopted.

101.4 Intent. The purpose of this code is to provide minimum
standards to safeguard life or limb, health, property and public
welfare by regulating and controlling the design, construction,
installation, quality of materials, location, operation and main-
tenance or use of fuel gas systems.

101.5 Severability. | fasection, subsection, sentence, clause or
phrase of this code is, for any reason, held to be unconstitu-
tional, such decision shall not affect the validity of the remain-
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SECTION 102 {IFGC}
APPLICABILITY

102.1 General. Where there is a conflict between a general
requirement and a specific requirement, the specific require-
ment shall govern. Where, in aspecific case, different sections
of this code specify different materials, methods of construc-
tion or other requirements, the most restrictive shall govern.

102.2 Existinginstallations. Except as otherwise provided for
in this chapter, a provision in this code shall not require the
removal, alteration or abandonment of, nor prevent the contin-
ued utilization and maintenance of, existing installations law-
fully in existence at the time of the adoption of this code.

[EB] 102.2.1 Existing buildings. Additions, alterations,
renovations or repairsrelated to building or structural issues
shall be regulated by the International Building Code.

102.3 Maintenance. Installations, both existing and new, and
parts thereof shall be maintained in proper operating condition
in accordance with the original design and in a safe condition.
Devices or safeguards which are required by this code shall be
maintained in compliance with the code edition under which
they wereinstalled. The owner or the owner's designated agent
shall be responsible for maintenance of installations. To deter-
mine compliance with this provision, the code official shall
have the authority to require an installation to be reinspected.

102.4 Additions, alterations or repairs. Additions, alter-
ations, renovations or repairs to installations shall conform to
that required for new installations without requiring the exist-
ing installation to comply with al of the requirements of this
code. Additions, alterations or repairs shall not cause an exist-
ing installation to become unsafe, hazardous or overloaded.

Minor additions, alterations, renovations and repairs to
existing installations shall meet the provisions for new con-
struction, unless such work is done in the same manner and
arrangement aswasin the existing system, is not hazardous and
is approved.

102.5 Change in occupancy. It shall be unlawful to make a
change in the occupancy of a structure which will subject the
structureto the special provisions of this code applicable to the
new occupancy without approval. The code official shall cer-
tify that such structure meetsthe intent of the provisions of law
governing building construction for the proposed new occu-
pancy and that such change of occupancy does not result in any
hazard to the public health, safety or welfare.

102.6 Historic buildings. The provisions of this code relating
to the construction, alteration, repair, enlargement, restoration,
relocation or moving of buildings or structures shall not be
mandatory for existing buildings or structures identified and
classified by the state or local jurisdiction as historic buildings
when such buildings or structures are judged by the code offi-
cial to be safe and in the public interest of health, safety and
welfare regarding any proposed construction, alteration,
repair, enlargement, restoration, rel ocation or moving of build-
ings.

102.7 Moved buildings. Except as determined by Section
102.2, installations that are a part of buildings or structures
moved into or within thejurisdiction shall comply withthe pro-
visions of this code for new installations.

102.8 Referenced codes and standards. The codes and stan-
dards referenced in this code shall be those that are listed in
Chapter 8 and such codes and standards shall be considered
part of the requirements of this code to the prescribed extent of
each such reference. Where differences occur between provi-
sions of this code and the referenced standards, the provisions
of this code shall apply.

Exception: Where enforcement of a code provision would
violate the conditions of the listing of the equipment or
appliance, the conditions of the listing and the manufac-
turer's installation instructions shall apply.

102.9 Requirements not covered by code. Requirements nec-
essary for the strength, stability or proper operation of an exist-
ing or proposed installation, or for the public safety, health and
general welfare, not specifically covered by this code, shall be
determined by the code official.

102.10 Other laws. The provisions of this code shall not be
deemedto nullify any provisionsoflocal, state or federal law.

102.11 Application of references. Reference to chapter sec-
tion numbers, or to provisions not specifically identified by
number, shall be construed to refer to such chapter, section or
provision of this code.

PART 2-ADMINISTRATION AND ENFORCEMENT

SECTION 103 {IFGC}
DEPARTMENT OF INSPECTION

103.1 General. The Department of Inspection is hereby cre-
ated and the executive official in charge thereof shall be known
as the code official.

103.2 Appointment. The code official shall be appointed by
the chief appointing authority of thejurisdiction.

103.3 Deputies. In accordance with the prescribed procedures
of thisjurisdiction and with the concurrence of the appointing
authority, the code official shall have the authority to appoint a
deputy code official, other related technical officers, inspectors
and other employees. Such employees shall have powers as
delegated by the code official.

103.4 Liability. The code official, member of the board of
appeals or employee charged with the enforcement of this
code, while acting for thejurisdictionin good faith and without
malice in the discharge of the duties required by this code or
other pertinent law or ordinance, shall not thereby be rendered
liable personally, and is hereby relieved from al personallia-
bility for any damage accruing to persons or property asaresult
of an act or by reason of an act or omission in the discharge of
official duties.

Any suit instituted against any officer or employee because
of an act performed by that officer or employee in the lawful
discharge of duties and under the provisions of this code shall
be defended by the legal representative of thejurisdiction until
the fina termination of the proceedings. The code official or
any subordinate shall not be liable for costsin an action, suit or
proceeding that is instituted in pursuance of the provisions of
this code.

Documents
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SECTION 104 {IFGC}
DUTIES AND POWERS OF THE CODE OFFICIAL

104.1 General. The code official is hereby authorized and
directed to enforce the provisions of this code. The code offi-
cial shall have the authority to render interpretations of this
code and to adopt policies and proceduresin order to clarify the
application of its provisions. Such interpretations, policies and
procedures shall be in compliance with the intent and purpose
of this code. Such policies and procedures shall not have the
effect of waiving requirements specifically provided in this
code.

104.2 Applications and permits. The code officia shall
receive applications, review construction documents and issue
permits for installations and alterations of fuel gas systems,
inspect the premises for which such permits have been issued
and enforce compliance with the provisions of this code.

104.3 Inspections. The code official shall make al of the
required inspections, or shall accept reports of inspection by
approved agencies or individuals. All reports of such inspec-
tions shall be in writing and shall be certified by aresponsible
officer of such approved agency or by the responsible individ-
ual. The code official is authorized to engage such expert opin-
ion as deemed necessary to report upon unusual technical
issues that arise, subject to the approval of the appointing
authority.

104.4 Right of entry. Whenever it is necessary to make an
inspection to enforce the provisions of this code, or whenever
the code official has reasonable cause to believe that there
existsin abuilding or upon any premisesany conditions or vio-
lations of this code that make the building or premises unsafe,
dangerous or hazardous, the code official shall have the author-
ity to enter the building or premises at all reasonable times to
inspect or to perform the dutiesimposed upon the code official
by this code. | f such building or premises is occupied, the code
official shall present credentials to the occupant and request
entry. | f such building or premisesisunoccupied, the code offi-
cial shal first make areasonable effort to locate the owner or
other person having charge or control of the building or pre-
mises and request entry. | fentry isrefused, the code official has
recourse to every remedy provided by law to secure entry.

When the code official hasfirst obtained aproper inspection
warrant or other remedy provided by law to secure entry, an
owner or occupant or person having charge, care or control of
the building or premises shall not fail or neglect, after proper
request is made as herein provided, to promptly permit entry
therein by the code official for the purpose of inspection and
examination pursuant to this code.

104.5 Identification. The code officia shall carry proper iden-
tification when inspecting structures or premises in the perfor-
mance of duties under this code.

104.6 Notices and orders. The code official shall issueall nec-
essary notices or orders to ensure compliance with this code.

104.7 Department records. The code officia shall keep officia
records of applications received, permits and certificates issued,
fees collected, reports of inspections and notices and orders
issued. Suchrecords shall beretained in the official records for the
period required for the retention of public records.

SCOPE AND ADMINISTRATION

SECTION 105 {IFGC}
APPROVAL

105.1 Modifications. Whenever there are practical difficulties
involved in carrying out the provisions of this code, the code
official shall have the authority to grant modifications for indi-
vidual cases, upon application of the owner or owner's repre-
sentative, provided that the code officia shall first find that
specia individual reason makes the strict letter of this code
impractical and that such modification is in compliance with
the intent and purpose of this code and does not lessen health,
life and fire safety requirements. The details of action granting
modifications shall be recorded and entered in the files of the
Department of Inspection.

105.2 Alternative materials, methods, appliances and
equipment. Theprovisions of this code are not intended to pre-
vent the installation of any material or to prohibit any method
of construction not specifically prescribed by this code, pro-
vided that any such alternative has been approved. An alterna-
tive material or method of construction shall be approved
where the code official finds that the proposed design is satis-
factory and complies with the intent of the provisions of this
code, and that the material, method or work offered is, for the
purpose intended, at least the equivalent of that prescribed in
this code in quality, strength, effectiveness, fire resistance,
durability and safety.

105.2.1 Research reports. Supporting data, where neces-
sary to assist in the approval of materials or assemblies not
specifically provided for in this code, shall consist of valid
research reports from approved sources.

105.3 Required testing. Whenever there is insufficient evi-
dence of compliance with the provisions of this code, evidence
that amaterial or method does not conform to the requirements
of this code, or in order to substantiate claims for alternative
materials or methods, the code official shall have the authority
to require tests as evidence of compliance to be made at no
expense to thejurisdiction.

105.3.1 Test methods. Test methods shall be as specifiedin
this code or by other recognized test standards. In the
absence of recognized and accepted test methods, the code
official shall approve the testing procedures.

105.3.2 Testing agency. All tests shall be performed by an
approved agency.

105.3.3 Test reports. Reports of tests shall be retained by
the code official for the period required for retention of pub-
lic records.

105.4 Used material, appliances and equipment. The use of
used materials which meet the requirements of this code for
new materials is permitted. Used appliances, equipment and
devices shall not be reused unless such elements have been
reconditioned, tested and placed in good and proper working
condition, and approved by the code official.

105.5 Approved material s and equipment. Material's, equip-
ment and devices approved by the code official shall be con-

structed and installed in accordance Withﬂ%@pﬂoi‘/ﬁ.ents
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SECTION 106 {IFGC}
PERMITS

106.1 Where reguired. An owner, authorized agent or con-
tractor who desires to erect, install, enlarge, dter, repair,
remove, convert or replace an installation regulated by this
code, or to cause suchwork to be done, shall first make applica
tion to the code official and obtain the required permit for the
work.

Exception: Where appliance and equipment replacements
and repairs are required to be performed in an emergency
situation, the permit application shall be submitted within
the next working business day of the Department of Inspec-
tion.

106.2 Permits not required. Permits shall not be required for
the following:

1. Any portable heating appliance.

2. Replacement of any minor component of an appliance or
equipment that does not alter approval of such appliance
or equipment or make such appliance or equipment
unsafe.

Exemption from the permit requirements of this code shall
not be deemed to grant authori zation for work to bedone invio-
lation of the provisions of this code or of other laws or ordi-
nances of thisjurisdiction.

106.3 Application for permit. Each application for a permit,
with the required fee, shall be filed with the code official ona
form furnished for that purpose and shall contain a genera
description of the proposed work and its location. The applica-
tion shall be signed by the owner or an authorized agent. The
permit application shall indicate the proposed occupancy of all
parts of the building and of that portion of the site or lot, i f any,
not covered by the building or structure and shall contain such
other information required by the code official.

106.3.1 Construction documents. Construction docu-
ments, engineering calculations, diagrams and other data
shall be submitted in two or more sets with each application
for a permit. The code officia shall require construction
documents, computations and specifications to be prepared
and designed by a registered design professional when
required by state law. Construction documents shall be
drawn to scale and shall be of sufficient clarity to indicate
the location, nature and extent of the work proposed and
show in detail that the work conforms to the provisions of
this code. Construction documents for buildings more than
two stories in height shall indicate where penetrations will
be made for install ations and shall indicate the materialsand
methods for maintaining required structural safety,
fire-resistance rating and fireblocking.

Exception: The code officia shall have the authority to
waive the submission of construction documents, calcu-
lations or other dataif the nature of the work applied for
is such that reviewing of construction documents is not
necessary to determine compliance with this code.

106.3.2 Timelimitation of application. An application for
a permit for any proposed work shall be deemed to have
been abandoned 180 days after the date of filing, unless such

application has been pursued in good faith or apermit has
been issued; except that the code official shall have the
authority to grant one or more extensions of time for addi-
tional periods not exceeding 180 days each. The extension
shall be requested in writing and justifiable cause demon-
strated.

106.4 Preliminary inspection. Before apermit is issued, the
code official is authorized to inspect and evaluate the systems,
equipment, buildings, devices, premises and spaces or areas to
be used.

106.5 Permit issuance. The application, construction docu-
ments and other datafiled by an applicant for apermit shall be
reviewed by the code official. If the code officia finds that the
proposed work conforms to the requirements of this code and
al laws and ordinances applicable thereto, and that the fees
specified in Section 106.6 have been paid, a permit shall be
issued to the applicant.

106.5.1 Approved construction documents. When the
code official issues the permit where construction docu-
ments are required, the construction documents shall be
endorsed in writing and stamped "APPROVED." Such
approved construction documents shall not be changed,
modified or altered without authorization from the code
officia. Work shall be done in accordance with the
approved construction documents.

The code official shall havethe authority to issueapermit
for the construction of part of an installation before the con-
struction documents for the entire installation have been
submitted or approved, provided adequate information and
detail ed statementshave been filed complying with all perti-
nent requirements of this code. The holder of such permit
shall proceed at his or her own risk without assurance that
the permit for the entire installation will be granted.

106.5.2 Validity. The issuance of a permit or approval of
construction documents shall not be construed to be a per-
mit for, or an approval of, any violation of any of the provi-
sions of this code or of other ordinances of thejurisdiction.
A permit presuming to give authority to violate or cancel the
provisions of this code shall be invalid.

The issuance of apermit based upon construction docu-
ments and other data shall not prevent the code officia from
thereafter requiring the correction of errorsin said construc-
tion documents and other data or from preventing building
operations from being carried on thereunder wheninviola-
tion of this code or of other ordinances of thisjurisdiction.

106.5.3 Expiration. Every permit issued by the code offi-
cia under the provisions of this code shall expire by limita-
tion and become null and void if the work authorized by
such permit is not commenced within 180 days from the
date of such permit, or is suspended or abandoned at any
time after the work is commenced for aperiod of 180 days.
Before such work recommences, anew permit shall be first
obtained and the fee, therefor, shall be one-half the amount
required for a new permit for such work, provided no
changes have been or will be made in the original construc-
tion documents for suchwork, and further that such suspen-

sion or abandonment has not exceeded on .
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106.5.4 Extensions. A permittee holding an unexpired per-
mit shall have the right to apply for an extension of the time
withinwhich he or shewill commence work under that per-
mit when work is unable to be commenced within the time
required by this section for good and satisfactory reasons.
The code official shall extend the time for action by the
permittee for aperiod not exceeding 180 daysifthereisrea-
sonable cause. A permit shall not be extended more than
once. The fee for an extension shall be one-half the amount
required for anew permit for such work.

106.5.5 Suspension or revocation of permit. The code
official shall have the authority to suspend or revoke a per-
mit issued under the provisions of this code wherever the
permit isissued in error or on the basis of incorrect, inaccu-
rate or incomplete information, or in violation of any ordi-
nance or regulation or any of the provisions of this code.

106.5.6 Retention of construction documents. One set of
approved construction documents shall be retained by the
code official for aperiod of not less than 180 days from date
of completion of the permitted work, or asrequired by state
or local laws. One set of approved construction documents
shall be returned to the applicant, and said set shall be kept
on the site of the building or work at al times during which
the work authorized thereby is in progress.

106.5.7 Previous approvals. This code shall not require
changesin the construction documents, construction or des-
ignated occupancy of a structure for which alawful permit
has been heretofore issued or otherwise lawfully autho-
rized, and the construction of which has been pursued in
good faith within 180 days after the effective date of this
code and has not been abandoned.

106.5.8 Posting of permit. The permit or a copy shall be
kept on the site of the work until the completion of the
project.
106.6 Fees. A permit shall not be issued until the fees pre-
scribed in Section 106.6.2 have been paid, nor shall an amend-
ment to apermit be released until the additional fee, if any, due
to an increase of the installation, has been paid.

106.6.1 Work commencing before permit issuance. Any
person who commences work on an installation before
obtaining the necessary permits shall be subject to 100 per-
cent ofthe usual permit feein additionto therequired permit
fees.

106.6.2 Fee schedule. The fees for work shall be as indi-
cated in the following schedule.

[JURISDICTION TO INSERT APPROPRIATE SCHEDULE]

106.6.3 Fee refunds. The code officia shall authorize the
refunding of fees as follows.

1. The full amount of any fee paid hereunder which was
erroneously paid or collected.

2. Not more than [SPECIFY PERCENTAGE] percent of the
permit fee paid when no work has been done under a
permit issued in accordance with this code.

3. Not more than [SPECIFY PERCENTAGE] percent of the
plan review fee paid when an application for apermit
for which a plan review fee has been paid is with-

SCOPE AND ADMINISTRATION

drawn or canceled before any plan review effort has
been expended.

The code official shall not authorize the refunding of any
fee paid, except upon written application filed by the origi-
nal permittee not later than 180 days after the date of fee
payment.

SECTION 107 (IFGC)
INSPECTIONS AND TESTING

107.1 General . The code official is authorized to conduct such
inspections as are deemed necessary to determine compliance
with the provisions of this code. Construction or work for
which apermitisrequired shall be subject to inspection by the
code official, and such construction or work shall remain
accessi ble and exposed for inspection purposes until approved.
Approval as aresult of an inspection shall not be construed to
be an approval of aviolation of the provisions of this code or of
other ordinances of the jurisdiction. Inspections presuming to
give authority to violate or cancel the provisions of this code or
of other ordinances of the jurisdiction shall not be valid.

107.2 Required inspections and testing. The code official,
upon notification from the permit holder or the permit holder's
agent, shall make the following inspections and other such
inspections as necessary, and shall either release that portion of
the construction or notify the permit holder or the permit
holder's agent of violations that are required to be corrected.
The holder of the permit shall be responsible for scheduling
such inspections.

1. Underground inspection shall be made after trenches or
ditches are excavated and bedded, pipingisinstalled and
before backfill is put in place. When excavated soil con-
tains rocks, broken concrete, frozen chunks and other
rubble that would damage or break the piping or cause
corrosive action, clean backfill shall be on thejob site.

2. Rough-in inspection shall be made after the roof, fram-
ing, fireblocking and bracing are in place and compo-
nents to be concealed are complete, and prior to the
installation of wall or ceiling membranes.

3. Final inspection shall be made upon completion of the
installation.

The requirements of this section shall not be considered to
prohibit the operation of any heating appliance installed to
replace existing heating appliance serving an occupied portion
of astructure in the event arequest for inspection of such heat-
ing appliance has been filed with the department not more than
48 hours after replacement work is completed, and before any
portion of such appliance is concealed by any permanent por-
tion of the structure.

107.2.1 Other inspections. In addition to the inspections
specified above, the code officia is authorized to make or
reguire other inspections of any construction work to ascer-
tain compliance with the provisions of this code and other
laws that are enforced.

107.2.2 Inspection requests. It shall be the duty of the
holder of the permit or his or her duly authorized agent to

notify the code official whenwork is reﬁy for inspection. |
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shall be the duty of the permit holder to provide access to
and means for inspections of such work that are required by
this code.

107.2.3 Approval required. Work shall not be done beyond
the point indicated in each successive inspection without
first obtaining the approval of the code official. The code
official, upon notification, shall make the requested inspec-
tions and shall either indicate the portion of the construction
that is satisfactory as completed, or notify the permit holder
or his or her agent wherein the samefailsto comply with this
code. Any portions that do not comply shall be corrected
and such portion shall not be covered or concealed until
authorized by the code official.

107.2.4 Approved inspection agencies. The code official is
authorized to accept reports of approved agencies, provided
that such agencies satisfy the requirements as to qualifica-
tions and reliability.

107.2.5 Evaluation and follow-up inspection services.
Prior to the approval of aprefabricated construction assem-
bly having conceal ed work and the i ssuance of apermit, the
code official shall require the submittal of an evaluation
report on each prefabricated construction assembly, indicat-
ing the complete details of the installation, including a
description of the system and its components, the basisupon
which the systemis being evaluated, test results and similar
information and other dataas necessary for the code official
to determine conformance to this code.

107.2.5.1 Evaluation service. The code official shall
designate the evaluation service of an approved agency
as the evaluation agency, and review such agency's eval-
uation report for adequacy and conformanceto this code.

107.2.5.2 Follow-up inspection. Except where ready
access is provided to installations, appliances, service
eguipment and accessories for complete inspection at the
sitewithout disassembly or dismantling, the code official
shall conduct the in-plant inspections as frequently as
necessary to ensure conformance to the approved evalu-
ation report or shall designate an independent, approved
inspection agency to conduct such inspections. The
inspection agency shall furnish the code official with the
follow-up inspection manual and areport of inspections
upon request, and the installation shall have an identify-
ing label permanently affixed to the system indicating
that factory inspections have been performed.

107.2.5.3 Test and inspection records. Required test
and inspection records shall be available to the code offi-
cial at al times during the fabrication of the installation
and the erection of the building; or such records as the
code official designates shall be filed.

107.3 Testing. Installations shall be tested as required in this
code and in accordance with Sections 107.3.1 through 107.3.3.
Tests shall be made by the permit holder and observed by the
code official.

107.3.1 New, altered, extended or repaired installations.
New installations and parts of existing installations, which
have been altered, extended, renovated or repaired, shall be
tested as prescribed herein to disclose leaks and defects.
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107.3.2 Apparatus, instruments, material and labor for
tests. Apparatus, instruments, material and labor required
for testing an installation or part thereof shall be furnished
by the permit holder.

107.3.3 Reinspection and testing. Where any work or
installation does not pass an initial test or inspection, the
necessary corrections shall be made so asto achieve compli-
ance with this code. The work or installation shall then be
resubmitted to the code official for inspection and testing.

107.4 Approval. After the prescribed tests and inspections
indicate that the work compliesin al respects with this code, a
notice of approval shall be issued by the code official.

107.4.1 Revocation. The code officia is authorized to, in
writing, suspend or revoke anotice of approval issued under
the provisions of this code wherever the notice is issued in
error, or on the basis of incorrect information supplied or
where it is determined that the building or structure, prem-
ise, or portion thereofisinviolation of any ordinance or reg-
ulation or any of the provisions of this code.

107.5 Temporary connection. The code official shall havethe
authority to allow the temporary connection of an installation
to the sources of energy for the purpose of testing the installa-
tion or for use under atemporary certificate of occupancy.

107.6 Connection of service utilities. A person shall not make
connections from a utility, source of energy, fuel or power to
any building or systemthat isregulated by this codefor which a
permit is required until authorized by the code official.

SECTION 108 {IFGC}
VIOLATIONS

108.1 Unlawful acts. It shall be unlawful for aperson, firm or
corporation to erect, construct, alter, repair, remove, demolish
or utilize an installation, or cause same to be done, in conflict
with or in violation of any of the provisions of this code.

108.2 Notice of violation. The code official shall serve anotice
of violation or order to the person responsible for the erection,
installation, alteration, extension, repair, removal or demoli-
tion of work in violation of the provisions of this code, or in
violation of a detail statement or the approved construction
documents thereunder, or in violation of apermit or certificate
issued under the provisions of this code. Such order shall direct
the discontinuance of the illegal action or condition and the
abatement of the violation.

108.3 Prosecution of violation. | fthe notice of violation is not
compliedwith promptly, the code official shall request the legal
counsel of thejurisdiction to institute the appropriate proceed-
ing a law or in equity to restrain, correct or abate such viola-
tion, or to require the removal or termination of the unlawful
occupancy of the structureinviolation of the provisions of this
code or of the order or direction made pursuant thereto.

108.4 Violation penalties. Persons who shall violate a provi-
sion of this code, fail to comply with any of the requirements
thereof or erect, install, alter or repair work in violation of the
approved construction documents or directive of the code offi-
cia, or of apermit or certificate issued under the provisions of

this code, shall be guilty of a[SPECIFY OFFENSEBuni shableb
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afine of not more than [AMOUNT] dollars or by imprisonment
not exceeding [NUMBEROF DAY §], or both such fine and impris-
onment. Each day that a violation continues after due notice
has been served shall be deemed a separate offense.

108.5 Stop work orders. Upon notice from the code official
that work is being done contrary to the provisions of this code
or in adangerous or unsafe manner, such work shall immedi-
ately cease. Such notice shall beinwriting and shall be givento
the owner of the property, the owner's agent, or the person
doing the work. The notice shall state the conditions under
which work is authorized to resume. Where an emergency
exists, the code official shall not be required to give awritten
notice prior to stopping the work. Any person who shall con-
tinue any work on the system after having been served with a
stop work order, except such work as that person is directed to
perform to remove aviolation or unsafe condition, shall belia-
ble for a fine of not less than [AMOUNT] dollars or more than
[AMOUNT] dollars.

108.6 Abatement of violation. Theimposition of the penalties
herein prescribed shall not preclude the legal officer of the
jurisdiction from instituting appropriate action to prevent
unlawful construction, restrain, correct or abate a violation,
prevent illegal occupancy of abuilding, structure or premises,
or stop an illegal act, conduct, business or utilization of the
installations on or about any premises.

108.7 Unsafe installations. Aninstallation that is unsafe, con-
stitutes a fire or health hazard, or is otherwise dangerous to
human life, as regulated by this code, is hereby declared an
unsafeinstallation. Use of aninstallation regul ated by this code
constituting a hazard to health, safety or welfare by reason of
inadequate maintenance, dilapidation, fire hazard, disaster,
damage or abandonment is hereby declared an unsafe use.
Suchunsafeinstallations are hereby declared to be apublic nui-
sance and shall be abated by repair, rehabilitation, demolition
or removal.

108.7.1 Authority to condemn installations. Whenever
the code official determinesthat any installation, or portion
thereof, regul ated by this code has become hazardousto life,
health or property, he or she shall order in writing that such
installations either be removed or restored to a safe condi-
tion. A time limit for compliance with such order shall be
specified in the written notice. A person shall not use or
mai ntain adefectiveinstallation after receiving such notice.

When such installation is to be disconnected, written
notice as prescribed in Section 108.2 shall be given. In cases
of immediate danger to life or property, such disconnection
shall be made immediately without such notice.

108.7.2 Authority to disconnect service utilities. The code
officia shall have the authority to require disconnection of
utility service to the building, structure or system regulated
by the technical codesin case of emergency where necessary
to eliminate animmediate hazardto life or property. The code
official shall notify the serving utility, and wherever possible,
the owner and occupant of the building, structure or service
system of the decision to disconnect prior to taking such
action. If not notified prior to disconnection, the owner or
occupant of the building, structure or service system shall be
notified in writing, as soon as practicable theresfter.
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108.7.3 Connection after order to disconnect. A person
shall not make energy source connections to installations
regulated by this code which have been disconnected or
ordered to be disconnected by the code official, or the use of
which has been ordered to be discontinued by the code offi-
cial until the code official authorizes the reconnection and
use of such installations.

When an installation is maintained in violation of this
code, and in violation of anotice issued pursuant to the pro-
visions of this section, the code official shall institute appro-
priate action to prevent, restrain, correct or abate the
violation.

SECTION 109 (IFGC)
MEANS OF APPEAL

109.1 Application for appeal . A person shall have theright to
appeal adecision of the code official to the board of appeals.
An application for appeal shall be based on aclaimthat the true
intent of this code or the rules legally adopted thereunder have
been incorrectly interpreted, the provisions of this code do not
fully apply or an equally good or better form of construction is
proposed. The application shall be filed on a form obtained
from the code official within 20 days after the notice was
served.

109.2 Membership of board. The board of appeals shall con-
sist of five members appointed by the chief appointing author-
ity as follows: one for five years; one for four years; one for
three years; one for two years and one for oneyear. Thereafter,
each new member shall servefor five years or until a successor
has been appointed.

109.2.1 Qualifications. The board of appeals shall consist
of five individuals, one from each of the following profes-
sions or disciplines.

1. Registered design professional who is a registered
architect; or a builder or superintendent of building
constructionwith at least 10 years' experience, five of
which shall have beeninresponsible charge of work.

2. Registered design professional with structural engi-
neering or architectural experience.

3. Registered design professional with fuel gas and
plumbing engineering experience; or afuel gas con-
tractor with at least 10 years' experience, five of
which shall have beeninresponsible charge of work.

4. Registered design professional with electrical engi-
neering experience; or an electrical contractor with at
least 10 years' experience, five of which shall have
been in responsible charge of work.

5. Registered design professional with fire protection
engineering experience; or afire protection contrac-
tor with at least 10 years' experience, five of which
shall have been in responsible charge of work.

109.2.2 Alternate members. The chief appointing author-
ity shall appoint two alternate members who shall be called
by the board chairman to hear appeal s during the absence or
disqualification of amember. Alternate members shall pos-
sess the qualifications required for bo m%nbershi an
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shall be appointed for five years, or until a successor has
been appointed.

109.2.3 Chairman. The board shall annually select one of
its members to serve as chairman.

109.2.4 Disqualification of member. A member shall not
hear an appeal in which that member has apersonal, profes-
sional or financial interest.

109.2.5 Secretary. The chief administrative officer shall
designate aqualified clerk to serve as secretary to the board.
The secretary shall file a detailed record of al proceedings
in the office of the chief administrative officer.

109.2.6 Compensation of members. Compensation of
members shall be determined by law.

109.3 Notice of meeting. The board shall meet upon notice
from the chairman, within 10 days of the filing of an appeal, or
at stated periodic meetings.

109.4 Open hearing. All hearings before the board shall be
open to the public. The appellant, the appellant's representa-
tive, the code official and any person whose interests are
affected shall be given an opportunity to be heard.

109.4.1 Procedure. The board shall adopt and make avail-
able to the public through the secretary procedures under
which ahearing will be conducted. The procedures shall not
reguire compliance with strict rules of evidence, but shall
mandate that only relevant information be received.

109.5 Postponed hearing. When five members are not present
to hear an appeal, either the appellant or the appellant's repre-
sentative shall have the right to request a postponement of the
hearing.

109.6 Board decision. The board shall modify or reverse the
decision of the code official by aconcurring vote of three mem-
bers.

109.6.1 Resolution. The decision of the board shall be by
resolution. Certified copies shall be furnished to the appel-
lant and to the code official.

109.6.2 Administration. The code official shall takeimme-
diate action in accordance with the decision of the board.

109.7 Court review. Any person, whether or not a previous
party to the appeal, shall have theright to apply to the appropri-
ate court for awrit of certiorari to correct errors of law. Appli-
cationfor review shall be made inthe manner and timerequired
by law following the filing of the decision in the office of the
chief administrative officer.

SECTION 110 {IFGC}
TEMPORARY EQUIPMENT, SYSTEMS AND USES

110.1 General. The code official isauthorized to issue apermit
for temporary equipment, systems and uses. Such permits shall
be limited as to time of service, but shall not be permitted for
more than 180 days. The code official is authorized to grant
extensions for demonstrated cause.

110.2 Conformance. Temporary equipment, systems and uses
shall conform to the structural strength, fire safety, means of
egress, accessibility, light, ventilation and sanitary require-
ments of this code as necessary to ensure the public health,
safety and general welfare.

110.3 Temporary utilities. The code official is authorized to
givepermissionto temporarily supply utilitiesbefore an instal-
|ation has been fully completed and the final certificate of com-
pletion has been issued. The part covered by the temporary
certificate shall comply with the requirements specified for
temporary lighting, heat or power in the code.

110.4 Termination of approval. The code official is autho-
rized to terminate such permit for atemporary structure or use
and to order thetemporary structure or use to be discontinued.
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CHAPTER 2
DEFINITIONS

SECTION 201 (IFGC)
GENERAL

201.1 Scope. Unless otherwise expressly stated, the following
words and terms shall, for the purposes of this code and stan-
dard, have the meanings indicated in this chapter.

201.2 Interchangeability. Words used in the present tense
include the future; words in the masculine gender include the
feminine and neuter; the singular number includes the plural
and the plural, the singular.

201.3 Terms defined in other codes. Where terms are not
defined in this code and are defined in the International Build-
ing Code, International Fire Code, International Mechanical
Code or International Plumbing Code, such terms shall have
meanings ascribed to them as in those codes.

201.4 Terms not defined. Where terms are not defined
through the methods authorized by this section, such terms
shall have ordinarily accepted meanings such as the context
implies.

SECTION 202 (IFGC)
GENERAL DEFINITIONS

ACCESS (TO). That which enables a device, appliance or
eguipment to be reached by ready access or by a means that
first requires the removal or movement of apanel, door or simi-
lar obstruction (see also "Ready access").

AIR CONDITIONER, GAS-FIRED. A gas-burning, auto-
matically operated appliance for supplying cooled and/or
dehumidified air or chilled liquid.

AIR CONDITIONING. Thetreatment of air so as to control
simultaneously the temperature, humidity, cleanness and dis-
tribution of the air to meet the requirements of a conditioned
space.

AIR, EXHAUST. Air being removed from any space or piece
of equipment or appliance and conveyed directly to the atmo-
sphere by means of openings or ducts.

AIR-HANDLING UNIT. A blower or fan used for the pur-
pose of distributing supply air to aroom, space or area.

AIR, MAKEUP. Air that is provided to replace air being
exhausted.

ALTERATION. A change in a system that involves an exten-
sion, addition or change to the arrangement, type or purpose of
the original installation.

ANODELESSRISER. A transition assembly inwhich plastic
piping is installed and terminated above ground outside of a
building.

APPLIANCE. Any apparatus or device that utilizes gas as a
fuel or raw material to produce light, heat, power, refrigeration
or air conditioning.

APPLIANCE, AUTOMATICALLY CONTROLLED.
Appliances equipped with an automatic burner ignition and
safety shutoff device and other automatic devices which
accomplish compl ete turn-on and shutoff of the gas to the main
burner or burners, and graduate the gas supply to the burner or
burners, but do not affect complete shutoff of the gas.

APPLIANCE, FAN-ASSISTED COMBUSTION. An
appliance equipped with an integral mechanica means to
either draw or force products of combustion through the com-
bustion chamber or heat exchanger.

APPLIANCE TY PE.

Low-heat appliance (residential appliance). Any appli-
ance in which the products of combustion at the point of
entranceto the flue under normal operating conditions have
atemperature of 1,000°F (538°C) or less.

Medium-heat appliance. Any appliance in which the
products of combustion at the point of entrance to the flue
under normal operating conditions have a temperature of
more than 1,000°F (538°C), but not greater than 2,000°F
(1093°C).

APPLIANCE, UNVENTED. An appliance designed or
installed in such amanner that the products of combustion are
not conveyed by avent or chimney directly to the outside atmo-
sphere.

APPLIANCE, VENTED. An appliance designed and
installed in such amanner that all of the products of combus-
tion are conveyed directly from the appliance to the outside
atmosphere through an approved chimney or vent system.

APPROVED. Acceptable to the code official or other author-
ity having jurisdiction.

APPROVED AGENCY. An established and recognized
agency that is approved by the code official and regularly
engaged in conducting tests or furnishing inspection services.

ATMOSPHERIC PRESSURE. Thepressure of theweight of
air and water vapor on the surface of the earth, approximately
14.7 pounds per sguare inch (psi) (101 kPa absolute) at sea
level.

AUTOMATIC IGNITION. Ignition of gas at the burner(s)
when the gas controlling device is turned on, including
reignition i fthe flames on the burner(s) have been extinguished
by means other than by the closing of the gas controlling
device.

BAFFLE. An object placed in an appliance to change the
direction of or retard the flow of air, air-gas mixtures or flue
gases.

BAROMETRIC DRAFT REGULATOR. A balanced
damper device attached to a chimney, vent connector, breech-
ing or flue gas manifold to protect combustion appliances by
controlling chimney draft. A double-acting barometric draft

regulator is one whose balancing dampﬁs free to move i
ocuments
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either direction to protect combustion appliances from both
excessive draft and backdraft.

BOILER, LOW-PRESSURE. A self-contained appliancefor
supplying steam or hot water.

Hot water heating boiler. A boiler in which no steam is
generated, from which hot water is circulated for heating
purposes and then returned to the boiler, and that operates at
water pressures not exceeding 160 pounds per square inch
gauge (psig) (1100 kPa gauge) and at water temperatures
not exceeding 250°F (121°C) at or near the boiler outlet.

Hot water supply boiler. A boiler, completely filled with
water, which furnishes hot water to be used externaly to
itself, and that operates at water pressures not exceeding 160
psig (1100 kPa gauge) and at water temperatures not
exceeding 250°F (121°C) at or near the boiler outlet.

Steam heating boiler. A boiler inwhich steam is generated
and that operates at a steam pressure not exceeding 15 psig
(100 kPa gauge).

BONDING JUMPER. A conductor installed to electrically
connect metallic gaspi pingto the grounding el ectrode system.

BRAZING. A metal-joining process wherein coalescence is
produced by the use of anonferrous filler metal having amelt-
ing point above 1,000°F (538°C), but lower than that of the
base metal being joined. The filler material is distributed
between the closely fitted surfaces of the joint by capillary
action.

BROILER. A general term including salamanders, barbecues
and other appliances cooking primarily by radiated heat,
excepting toasters.

BTU. Abbreviation for Britishthermal unit, which isthe quan-
tity of heat required to rai se the temperature of 1 pound (454 g)
of water 1°F (0.56°C) (1 Btu= 1055 J).

BURNER. A device for the final conveyance of the gas, or a
mixture of gas and air, to the combustion zone.

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.

Power. A burner in which gas, air or both are supplied at
pressures exceeding, for gas, the line pressure, and for air,
atmospheric pressure, with this added pressure being
applied at the burner.

CHIMNEY . A primarily vertical structure containing one or
more flues, for the purpose of carrying gaseous products of
combustion and air from an appliance to the outside atmo-
sphere.

Factory-built chimney. A listedand label ed chimney com-
posed of factory-made components, assembled in the field
in accordance with manufacturer'sinstructions and the con-
ditions of the listing.

Masonry chimney. A field-constructed chimney composed
of solid masonry units, bricks, stones or concrete.

Metal chimney. A field-constructed chimney of metal.

CLEARANCE. The minimum distance through air measured
between the heat-producing surface of the mechanical appli-
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ance, device or equipment and the surface of the combustible
material or assembly.

CLOTHESDRYER. Anappliance used to dry wet laundry by
means of heated air. Dryer classifications are as follows:

Type 1. Factory-built package, multiple production. Pri-
marily used in family living environment. Usually the
smallest unit physically and in function output.

Type 2. Factory-built package, multipleproduction. Usedin
business with direct intercourse of the function with the
public. Not designed for use in individual family living
environment.

CODE. These regulations, subsequent amendments thereto or
any emergency rule or regulation that the administrative
authority having jurisdiction has lawfully adopted.

CODE OFFICIAL. The officer or other designated authority
charged with the administration and enforcement of this code,
or aduly authorized representative.

COMBUSTION. Inthe context of this code, refersto therapid
oxidation of fuel accompanied by the production of heat or heat
and light.

COMBUSTION AIR. Air necessary for complete combus-
tion of afuel, including theoretical air and excess air.

COMBUSTION CHAMBER. The portion of an appliance
within which combustion occurs.

COMBUSTION PRODUCTS. Constituents resulting from
the combustion of afuel with the oxygen of the air, including
inert gases, but excluding excess air.

CONCEALED LOCATION. A location that cannot be
accessed without damaging permanent parts of the building
structure or finish surface. Spaces above, below or behind
readily removable panels or doors shall not be considered as
concealed.

CONCEALED PIPING. Pipingthat islocated in aconceal ed
location (see "Concealed location”).

CONDENSATE. The liquid that condenses from a gas
(including flue gas) caused by a reduction in temperature or
increase in pressure.

CONNECTOR, APPLIANCE (Fuel). Rigid metallic pipe
and fittings, semirigid metallic tubing and fittings or a listed
and label ed device that connects an appliance to the gaspiping
system.

CONNECTOR, CHIMNEY OR VENT. The pipe that con-
nects an appliance to a chimney or vent.

CONSTRUCTION DOCUMENTS. All of the written,
graphic and pictorial documents prepared or assembled for
describing the design, location and physical characteristics of
the elements of the project necessary for obtaining amechani-
cal permit.

CONTROL. A manual or automatic device designed to regu-
late the gas, air, water or electrical supply to, or operation of, a
mechanical system.
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CONVERSION BURNER. A unit consisting of aburner and
its controls for installation in an appliance originally utilizing
another fuel.

COUNTERAPPLIANCES. Appliances such as coffee brew-
ers and coffee urns and any appurtenant water-heating appli-
ance, food and dish warmers, hot plates, griddles, waffle
bakers and other appliances designed for installationon orina
counter.

CUBIC FOOT. The amount of gas that occupies 1 cubic foot
(0.02832 m3 when at atemperature of 60°F (16°C), saturated
with water vapor and under a pressure equivalent to that of 30
inches of mercury (101 kPa).

DAMPER. A manually or automatically controlled device to
regulate draft or the rate of flow of air or combustion gases.

DECORATIVE APPLIANCE, VENTED. A vented appli-
ancewherein the primary function liesin the aesthetic effect of
the flames.

DECORATIVE APPLIANCESFORINSTALLATIONIN
VENTED FIREPLACES. A vented appliance designed for
installation within the fire chamber of a vented fireplace,
wherein the primary function lies in the aesthetic effect of the
flames.

DEMAND. The maximum amount of gas input required per
unit of time, usually expressed in cubic feet per hour, or Btu/h
(1 Btu/h= 0.2931 W).

DESIGN FLOOD ELEVATION. The elevation of the
"design flood," including wave height, relative to the datum
specified on the community's legally designated flood hazard
map.

DILUTION AIR. Air that isintroduced into adraft hood and
is mixed with the flue gases.

DIRECT-VENT APPLIANCES. Appliances that are con-
structed and installed so that all air for combustion is derived
directly from the outside atmosphere and al flue gases are dis-
charged directly to the outside atmosphere.

DRAFT. The pressure difference existing between the appli-
ance or any component part and the atmosphere, that causes a
continuous flow of air and products of combustion through the
gas passages of the appliance to the atmosphere.

M echanical or induced draft. The pressure difference cre-
ated by the action of afan, blower or gjector that is located
between the appliance and the chimney or vent termination.

Natural draft. The pressure difference created by avent or
chimney because of its height, and the temperature differ-
ence between the flue gases and the atmosphere.

DRAFT HOOD. A nonadjustable device built into an appli-
ance, or made as part of the vent connector from an appliance,
that isdesigned to (1) provide for ready escape of the flue gases
from the appliance in the event of no draft, backdraft or stop-
page beyond the draft hood, (2) prevent abackdraft from enter-
ing the appliance, and (3) neutralizethe effect of stack action of
the chimney or gas vent upon operation of the appliance.

DRAFT REGULATOR. A devicethat functionsto maintaina
desired draft in the appliance by automatically reducing the
draft to the desired value.
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DRIP. The container placed at alow point in asystem ofpiping
to collect condensate and from which the condensate is remov-
able.

DRY GAS. A gas having a moisture and hydrocarbon dew
point below any normal temperature to which the gaspipingis
exposed.

DUCT FURNACE. A warm-air furnace normally installed in
an air distribution duct to supply warm air for heating. Thisdef-
inition shall apply only to a warm-air heating appliance that
depends for air circulation on ablower not furnished as part of
the furnace.

DUCT SYSTEM. A continuous passageway for the transmis-
sion of air that, in addition to ducts, includes duct fittings,
dampers, plenums, fans and accessory air-handling equipment.

DWELLING UNIT. A single unit providing complete, inde-
pendent living facilitiesfor one or more persons, including per-
manent provisions for living, sleeping, eating, cooking and
sanitation.

EQUIPMENT. Apparatus and devices other than appliances.

EXTERIORMASONRY CHIMNEY S. Masonry chimneys
exposed to the outdoors on one or more sides below the roof
line.

FIREPLACE. A fire chamber and hearth constructed of
noncombustible material for use with solid fuels and provided
with a chimney.

Factory-built fireplace. A fireplace composed of listed
factory-built components assembl ed in accordance with the
terms of listing to form the compl etedfireplace.

Masonry fireplace. A hearth and fire chamber of solid
masonry units such as bricks, stones, listedmasonry units or
reinforced concrete, provided with a suitable chimney.

FIRINGVALVE. A valve ofthe plug and barrel type designed
for use with gas, and equipped with alever handle for manual
operation and a dial to indicate the percentage of opening.

FLAME SAFEGUARD. A device that will automatically
shut of f the fuel supply to a main burner or group of burners
when the means of ignition of such burners becomes inopera-
tive, and when flame failure occurs on the burner or group of
burners.

FLOOD HAZARD AREA. The greater of the following two
areas

1. The area within a floodplain subject to a 1 percent or
greater chance of flooding in any given year.

2. Thisareadesignated as afl oodhazar darea on acommu-
nity'sflood hazard map, or otherwiselegally designated.

FLOOR FURNACE. A completely self-contained furnace
suspended from the floor of the space being heated, taking air
for combustion from outside such space and with means for
observing flames and lighting the appliance from such space.

Fan type. A floor furnace equipped with a fan which pro-
vides the primary means for circulating air.

Gravity type. A floor furnace depending primarily upon
circulation of air by gravity. This claﬁfication shall alsot
ocuments
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include floor furnaces equipped with booster-type fans
which do not materially restrict free circulation of air by
gravity flow when such fans are not in operation.

FLUE, APPLIANCE. The passage(s) within an appliance
through which combustion products pass from the combustion
chamber of the appliance to the draft hood inlet opening on an
appliance equipped with a draft hood or to the outlet of the
appliance on an appliance not equipped with a draft hood.

FLUE COLLAR. That portion of an appliance designed for
the attachment of a draft hood, vent connector or venting sys-
tem.

FLUE GASES. Products of combustion plus excess air in
appliance flues or heat exchangers.

FLUELINER (LINING). A system or material used to form
the inside surface of aflue inachimney or vent, for the purpose
of protecting the surrounding structure from the effects of com-
bustion products and for conveying combustion products with-
out leakage to the atmosphere.

FUEL GAS. A natural gas, manufactured gas, liquefied petro-
leum gas or mixtures of these gases.

FUEL GAS UTILIZATION EQUIPMENT. See "Appli-
ance."

FURNACE. A completely self-contained heating unit that is
designedto supply heated air to spacesremote from or adjacent
to the appliance location.

FURNACE, CENTRAL. 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 to
spaces remote from or adjacent to the appliance location.

Downflow furnace. A furnace designed with airflow dis-
charge vertically downward at or near the bottom of the fur-
nace.

Forced air furnace with cooling unit. A single-package
unit, consisting of a gas-fired forced-air furnace of one of
the types listed below combined with an electrically or fuel
gas-powered summer air-conditioning system, contained in
acommon casing.

Forced-air type. A central furnace equipped with afan or
blower which provides the primary means for circulation of
ar.

Gravity furnace with booster fan. A furnace equipped
with abooster fan that does not materially restrict free circu-
lation of air by gravity flow whenthe fan isnot in operation.

Gravity type. A central furnace depending primarily on cir-
culation of air by gravity.

Horizontal forced-air type. A furnace with airflow
through the appliance essentially in a horizontal path.

Multiple-position furnace. A furnace designed so that it
can be installed with the airflow discharge in the upflow,
horizontal or downflow direction.

Upflow furnace. A furnace designed with airflow dis-
charge vertically upward at or near the top of the furnace.
This classification includes "highboy" furnaces with the
blower mounted below the heating element and "lowboy"
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furnaces with the blower mounted beside the heating ele-
ment.

FURNACE, ENCLOSED. A specific heating, or heating and
ventilating, furnace incorporating an integral total enclosure
and using only outside air for combustion.

FURNACE PLENUM. An air compartment or chamber to
which one or more ducts are connected and which forms part of
an air distribution system.

GAS CONVENIENCE OUTLET. A permanently mounted,
manually operated device that provides the means for connect-
ing an appliance to, and disconnecting an appliance from, the
supply piping. The device includes an integral, manually oper-
ated valve with a nondisplaceable valve member and is
designed so that disconnection of an appliance only occurs
when the manually operated valve is in the closed position.

GAS PIPING. An instalation of pipe, valves or fittings
installed on apremises or in abuilding and utilized to convey
fuel gas.

GASEOUSHYDROGEN SY STEM. See Section 702.1.

HAZARDOUSLOCATION. Any location consideredto be a
fire hazard for flammable vapors, dust, combustible fibers or
other highly combustible substances. The locationisnot neces-
sarily categorized in the building code as a high-hazard group
classification.

HOUSE PIPING. See"Piping system."
HYDROGEN CUT-OFF ROOM. See Section 702.1.

HYDROGEN GENERATING APPLIANCE. See Section
702.1.

IGNITION PILOT. A pilot that operates during the lighting
cycle and discontinues during main burner operation.

IGNITION SOURCE. A flame, spark or hot surface capable
of igniting flammable vapors or fumes. Such sources include
appliance burners, burner ignitors and electrical switching
devices.

INCINERATOR. An appliance used to reduce combustible
refuse material to ashes and which is manufactured, sold and
installed as a complete unit.

INDUSTRIAL AIR HEATERS, DIRECT-FIRED
NONRECIRCULATING. A heater in which all the products
of combustion generated by the burners arereleased into the air
stream being heated. The purpose of the heater is to offset
building heat loss by heating only outdoor air.

INDUSTRIAL AIRHEATERS, DIRECT-FIRED RECIR-
CULATING. A heater inwhich all the products of combustion
generated by the burners are released into the air stream being
heated. The purpose of the heater is to offset building heat |oss
by heating outdoor air, and, if applicable, indoor air.

INFRARED RADIANT HEATER. A heater that directs a
substantial amount of its energy output in the form of infrared

radiant energy into the areato be heated. Such heaters are of
either the vented or unvented type.

JOINT, FLANGED. Ajoint made by bolting together apair of
flanged ends.
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JOINT, FLARED. A metal-to-metal compression joint in
which aconical spreadis made on the end of atube that is com-
pressed by a flare nut against amating flare.

JOINT, MECHANICAL. A genera form of gas-tight joints
obtained by thejoining of metal parts through apositive-hold-
ing mechanical construction, such as flanged joint, threaded
joint, flared joint or compressionjoint.

JOINT, PLASTIC ADHESIVE. A joint made in thermoset
plasticpiping by the use of an adhesive substance which forms
a continuous bond between the mating surfaces without dis-
solving either one of them.

JOINT, PLASTICHEAT FUSION. Ajoint made in thermo-
plasticpiping by heating the parts sufficiently to permit fusion
of the materials when the parts are pressed together.

JOINT, WELDED. A gas-tight joint obtained by the joining
of metal parts in molten state.

LABELED. Equipment, materials or products to which have
been affixed alabel, seal, symbol or other identifying mark of a
nationally recognized testing laboratory, inspection agency or
other organization concerned with product evaluation that
maintains periodic inspection of the production of the
above-labeled items and whose labeling indicates either that
the equipment, material or product meets identified standards
or has been tested and found suitable for a specified purpose.

LEAK CHECK. An operation performed on agaspiping sys-
tem to verify that the system does not lesk.

LIMIT CONTROL. A device responsive to changes in pres-
sure, temperature or level for turning on, shutting off or throt-
tling the gas supply to an appliance.

LIQUEFIED PETROLEUM GASor LPG (LP-GAS). Lig-
uefied petroleum gas composed predominately of propane,
propylene, butanes or butylenes, or mixturesthereofthat is gas-
eous under normal atmospheric conditions, but is capable of
being liguefied under moderate pressure a normal tempera-
tures.

LISTED. Equipment, materials, products or servicesincluded
in alist published by an organization acceptable to the code
official and concerned with evaluation of products or services
that maintains periodic inspection of production of listed
equipment or materials or periodic evaluation of services and
whose listing states either that the equi pment, material, product
or service meets identified standards or has been tested and
found suitable for a specified purpose.

LIVING SPACE. Spacewithinadwelling unitutilized for liv-
ing, sleeping, eating, cooking, bathing, washing and sanitation
purposes.

LOG LIGHTER. A manually operated solid fuel ignition

appliance for installation in a vented solid fuel-burning fire-
place.

LUBRICATED PLUG-TYPE VALVE. A valve of the plug
and barrel type provided with means for maintaining a lubri-
cant between the bearing surfaces.

MAIN BURNER. A device or group of devices essentially
forming an integral unit for the final conveyance of gas or a
mixture of gas and air to the combustion zone, and on which
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combustion takes place to accomplish the function for which
the appliance is designed.

METER. The instrument installed to measure the volume of
gas delivered through it.

MODULATING. Modulating or throttling is the action of a
control from its maximum to minimum position in either pre-
determined steps or increments of movement as caused by its
actuating medium.

OCCUPANCY . The purpose for which abuilding, or portion
thereof, is utilized or occupied.

OFFSET (VENT). A combination of approved bends that
makestwo changesin direction bringing one section of the vent
out of line but into aline parallel with the other section.

ORIFICE. Theopening inacap, spud or other device whereby
the flow of gas is limited and through which the gas is dis-
charged to the burner.

OUTLET. The point at which a gas-fired appliance connects
to the gaspiping system.

OXYGEN DEPLETION SAFETY SHUTOFF SYSTEM
(ODS). A system designed to act to shut off the gas supply to

the main and pilot burners if the oxygen in the surrounding
atmosphere is reduced below a predetermined level.

PILOT. A small flame that is utilized to ignite the gas at the
main burner or burners.

PIPING. Where used in this code, "piping" refers to either
pipe or tubing, or both.

Pipe. A rigid conduit of iron, steel, copper, brass or plastic.

Tubing. Semirigid conduit of copper, aluminum, plastic or
steel.

PIPING SYSTEM. All fuel piping, valves and fittings from
the outlet of thepoint ofdelivery to the outlets of the appliance
shutoff valves.

PLASTIC, THERMOPLASTIC. A plastic that is capable of
being repeatedly softened by increase of temperature and hard-
ened by decrease of temperature.

POINT OF DELIVERY . For natura gas systems, thepoint of
delivery isthe outl et of the service meter assembly or the outlet
of the service regulator or service shutoffvalve where ameter
is not provided. Where avalve is provided at the outlet of the
service meter assembly, such valve shall be considered to be
downstream of the point ofdelivery. For undiluted liquefied
petroleum gas systems, the point ofdelivery shall be consid-
ered to be the outlet of the first regulator that reduces pressure
to 2 psig (13.8 kPag) or less.

PORTABLE FUEL CELL APPLIANCE. A fuel cell gener-
ator of electricity, which is not fixed in place. A portable fuel
cell appliance utilizes acord and plug connectionto agrid-iso-
lated load and has an integral fuel supply.

PRESSURE DROP. The loss in pressure due to friction or
obstruction in pipes, vaves, fittings, regulators and burners.

PRESSURE TEST. An operation performed to verify the
gas-tight integrity of gas piping following its installation or

dification.
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PURGE. To free agas conduit of air or gas, or amixture of gas
and air.

QUICK-DISCONNECT DEVICE. A hand-operated device
that provides a means for connecting and disconnecting an
appliance or an appliance connector to agas supply and that is
equipped with an automatic means to shut off the gas supply
when the device is disconnected.

READY ACCESS (TO). That which enables adevice, appli-
ance or equipment to be directly reached, without requiring the
removal or movement of any panel, door or similar obstruction
(see "Access").

REGISTERED DESIGN PROFESSIONAL. Anindividual
who isregistered or licensed to practice their respective design
profession as defined by the statutory requirements of the pro-
fessional registration laws of the state orjurisdiction in which
the proj ect is to be constructed.

REGULATOR. A device for controlling and maintaining a
uniform supply pressure, either pounds-to-inches water col-
umn (MP regulator) or inches-to-inches water column (appli-
ance regulator).

REGULATOR, GASAPPLIANCE. A pressureregulator for
controlling pressure to the manifold of the appliance. Types of
appliance regulators are as follows:

Adjustable.

1. Spring type, limited adjustment. A regulator inwhich
the regulating force acting upon the diaphragm is
derived principally from a spring, the loading of
which is adjustable over arange of not more than 15
percent of the outlet pressure a the midpoint of the
adjustment range.

2. Spring type, standard adjustment. A regulator in
which the regulating force acting upon the diaphragm
is derived principally from a spring, the loading of
which is adjustable. The adjustment means shall be
concealed.

Multistage. A regulator for use with a single gas whose
adjustment means is capable of being positioned manually
or automatically to two or more predetermined outlet pres-
sure settings. Each of these settings shall be adjustable or
nonadjustable. Theregulator may modulate outlet pressures
automatically between its maximum and minimum prede-
termined outlet pressure settings.

Nonadjustable.

1. Spring type, nonadjustable. A regulator in which the
regulating force acting upon 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 diaphragm is derived from a
weight or combination of weights.

REGULATOR, LINE GASPRESSURE. A deviceplacedin
agas line between the service pressure regulator and the appli-
ance for controlling, maintaining or reducing the pressure in
that portion of the piping system downstream of the device.

REGULATOR, MEDIUM-PRESSURE (MP Regulator).
A line pressure regulator that reduces gas pressure from the
range of greater than 0.5 psig (3.4 kPa) and lessthan or equal to
5psig (34.5 kPa) to alower pressure.

REGULATOR, PRESSURE. A deviceplacedinagaslinefor
reducing, controlling and maintaining the pressure in that por-
tion of the piping system downstream of the device.

REGULATOR, SERVICE PRESSURE. A device installed
by the serving gas supplier to reduce and limit the service line
pressure to delivery pressure.

RELIEF OPENING. The opening providedin adraft hood to
permit the ready escape to the atmosphere of the flue products
from the draft hood in the event of no draft, back draft or stop-
page beyond the draft hood, and to permit air into the draft hood
in the event of a strong chimney updraft.

RELIEFVALVE (DEVICE). A safety valve designed to fore-
stall the development of a dangerous condition by relieving
either pressure, temperature or vacuum in the hot water supply
system.

RELIEF VALVE, PRESSURE. An automatic valve that
opens and closes arelief vent, depending on whether the pres-
sure is above or below a predetermined value.

RELIEF VALVE, TEMPERATURE.

Manual reset type. A vave that automatically opens a
relief vent at apredetermined temperature and that must be
manually returned to the closed position.

Reseating or self-closing type. An automatic valve that
opens and closes a relief vent, depending on whether the
temperature is above or below apredetermined value.

RELIEF VALVE, VACUUM. A vave that automatically
opens and closes avent for relieving a vacuum within the hot
water supply system, depending on whether the vacuum is
above or below apredetermined value.

RISER, GAS. A vertical pipe supplying fuel gas.

ROOM HEATER, UNVENTED. See "Unvented room
heater."

ROOM HEATER, VENTED. A free-standing heating unit
used for direct heating of the space in and adjacent to that in
which the unit is located (see aso "Vented room heater").

ROOM LARGEIN COMPARISONWITH SIZEOFTHE
APPLIANCE. Rooms having a volume equal to at least 12
times the total volume of a furnace, water heater or air-condi-
tioning appliance and at least 16 times the total volume of a
boiler. Total volume of the appliance is determined from exte-
rior dimensions and isto include fan compartments and burner
vestibules, when used. When the actual ceiling height of a
room is greater than 8 feet (2438 mm), the volume of the room
isfigured onthebasisofaceiling height of 8 feet (2438 mm).

SAFETY SHUTOFF DEVICE. See"Flame safeguard.”

SHAFT. An enclosed space extending through one or more
stories of a building, connecting vertical openings in succes-
give floors, or floors and the roof.
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SLEEPING UNIT. A room or space in which people sleep,
which can also include permanent provisions for living, eating
and either sanitation or kitchen facilities, but not both. Such
rooms and spaces that are also part of a dwelling unit are not
sleeping units.

SPECIFIC GRAVITY. As applied to gas, specific gravity is
theratio oftheweight of agiven volumeto that ofthe samevol-
ume of air, both measured under the same condition.

STATIONARY FUEL CELL POWER PLANT. A self-con-
tained package or factory-matched packages which constitute
an automatically operated assembly of integrated systems for
generating electrical energy and recoverable thermal energy
that is permanently connected and fixed in place.

THERMOSTAT.

Electric switch type. A device that senses changes in tem-
perature and controls electrically, by means of separate
components, the flow of gas to the burner(s) to maintain
selected temperatures.

Integral gas valve type. An automatic device, actuated by
temperature changes, designed to control the gas supply to
the burner(s) inorder to maintaintemperatures between pre-
determined limits, and in which the thermal actuating ele-
ment is an integral part of the device.

1. Graduating thermostat. A thermostat in which the
motion of thevalve is approximately in direct propor-
tion to the effective motion of the thermal element
induced by temperature change.

2. Snap-acting thermostat. A thermostat in which the
thermostatic valve travel sinstantly from the closed to
the open position, and vice versa.

TRANSITION FITTINGS, PLASTIC TO STEEL. An
adapter forjoiningplastic pipeto steel pipe. Thepurpose ofthis
fitting is to provide a permanent, pressure-tight connection
between two materials which cannot bejoined directly one to
ancther.

UNIT HEATER.

High-static pressuretype. A self-contained, automatically
controlled, vented appliance having integral means for cir-
culationofair against 0.2 inch (15 mmH,0) or greater static
pressure. Such appliance is equipped with provisions for
attaching an outlet air duct and, where the appliance is for
indoor installation remote from the space to be heated, is
also equippedwithprovisionsfor attaching aninlet air duct.

Low-static pressure type. A self-contained, automatically
controlled, vented appliance, intended for installationin the
space to be heated without the use of ducts, having integral
means for circulation of air. Such units are allowed to be
equipped with louvers or face extensions made in accor-
dance with the manufacturer's specifications.

UNLISTED BOILER. A boiler not listedby anationally rec-
ognized testing agency.

UNVENTED ROOM HEATER. An unvented heating appli-
ancedesigned for stationary installationand utilizedto provide
comfort heating. Such appliances provide radiant heat or con-

DEFINITIONS

vection heat by gravity or fan circulation directly from the
heater and do not utilize ducts.

VALVE. A device used inpiping to control the gas supply to
any section of a system of piping or to an appliance.

Appliance shutoff. A valve located in the piping system,
used to isolate individual appliances for purposes such as
service or replacement.

Automatic. Anautomatic or semiautomatic device consist-
ing essentially of avalve and operator that control the gas
supply to the burner(s) during operation of an appliance.
The operator shall be actuated by application of gaspressure
on aflexible diaphragm, by electrical means, by mechanical
means, or by other approved means.

Automatic gas shutoff. A valveused in conjunctionwithan
automatic gas shutoff device to shut off the gas supply to a
water-heating system. It shall be constructed integrally with
the gas shutoff device or shall be a separate assembly.

Individual main burner. A valve that controls the gas sup-
ply to an individual main burner.

Main burner control. A valve that controls the gas supply
to the main burner manifold.

Manual main gas-control. A manually operated valve in
the gaslinefor the purpose of completely turning on or shut-
ting off the gas supply to the appliance, except to pilot or
pilots that are provided with independent shutoff.

Manual reset. An automatic shutoff valve installed in the
gas supply piping and set to shut of fwhen unsafe conditions
occur. The device remains closed until manually reopened.

Service shutoff. A valve, installed by the serving gas sup-
plier between the service meter or source of supply and the
customer pi ping system, to shut of fthe entirepi ping system.

VENT. A pipe or other conduit composed of factory-made
components, containing apassageway for conveying combus-
tion products and air to the atmosphere, listed and labeled for
use with a specific type or class of appliance.

Specia gas vent. A vent listed and labeled for use with
listed Category 11, 111 and 1V appliances.

Type B vent. A vent listed and labeled for use with appli-
ances with draft hoods and other Category | appliances that
are listed for use with Type B vents.

Type BW vent. A vent listed and labeled for use with wall
furnaces.

TypeL vent. A vent listed and labeled for use with appli-
ances that are listed for use with Type L or Type B vents.

VENT CONNECTOR. See"Connector."

VENT GASES. Products of combustion from appliances plus
excess air plus dilution air in the vent connector, gas vent or
chimney above the draft hood or draft regulator.

VENT PIPING.

Breather. Piping run from a pressure-regulating device to
the outdoors, designed to provide a reference to atmo-

sphericpre$ure.Ifthedeviceincorporﬁ&anint ral pres,
ocumeénts
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sure relief mechanism, abreather vent can also serve as a
relief vent.

Relief. Piping run from a pressure-regulating or pres-
sure-limiting deviceto the outdoors, designed to providefor
the safe venting of gas in the event of excessive pressure in
the gas piping system.

VENTED APPLIANCE CATEGORIES. Appliances that
are categorized for the purpose of vent selection are classified
into the following four categories:

Category I. An appliance that operates with a nonpositive
vent static pressure and with a vent gas temperature that
avoids excessive condensate production in the vent.

Category I1. An appliancethat operates with anonpositive
vent static pressure and with avent gas temperature that is
capable of causing excessive condensate production in the
vent.

Category I11. An appliance that operates with a positive
vent static pressure and with a vent gas temperature that
avoids excessive condensate production in the vent.

Category IV. An appliance that operates with a positive
vent static pressure and with avent gas temperature that is
capable of causing excessive condensate production in the
vent.

VENTED ROOM HEATER. A vented self-contained,
free-standing, nonrecessed appliance for furnishing warm air
to the space in which it is installed, directly from the heater
without duct connections.

VENTED WALL FURNACE. A self-contained vented appli-
ance completewith grilles or equivalent, designed for incorpo-
ration in or permanent attachment to the structure of abuilding,
mobile home or travel trailer, and furnishing heated air circu-
lated by gravity or by afan directly into the space to be heated
through openings in the casing. This definition shall exclude
floor furnaces, unit heaters and central furnaces as herein
defined.

VENTING SYSTEM. A continuous open passageway from
the flue collar or draft hood of an appliance to the outside atmo-
sphere for the purpose of removing flue or vent gases. A vent-
ing systemisusually composed of avent or achimney and vent
connector, ifused, assembled to form the open passageway.

For ced-draft venting system. A portion of aventing sys-
tem using a fan or other mechanical means to cause the
removal of flue or vent gases under positive static vent pres-
sure.

Induced draft venting system. A portion of aventing sys-
tem using a fan or other mechanical means to cause the
removal of flue or vent gases under nonpositive static vent
pressure.

Mechanical draft venting system. A venting system
designed to removeflue or vent gases by mechanical means,
that consists of an induced draft portion under nonpositive
static pressure or aforced draft portion under positive static
pressure.

Natural draft venting system. A venting system designed
to remove flue or vent gases under nonpositive static vent
pressure entirely by natural draft.

WALL HEATER, UNVENTED-TY PE. A room heater ofthe
type designed for insertion in or attachment to awall or parti-
tion. Such heater does not incorporate concealed venting
arrangements in its construction and discharges all products of
combustion through the front into the room being heated.

WATER HEATER. Any heating appliance or equipment that
heats potable water and supplies such water to the potable hot
water distribution system.
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CHAPTER 3
GENERAL REGULATIONS

SECTION 301 (IFGC)
GENERAL

301.1 Scope. This chapter shall govern the approval and instal-
lation of all equipment and appliances that comprise parts of
the installations regulated by this code in accordance with Sec-
tion 101.2.

301.1.1 Other fuels. The requirements for combustion and
dilution air for gas-fired appliances shall be governed by
Section 304. The requirements for combustion and dilution
air for appliances operating with fuels other than fuel gas
shall be regulated by the International Mechanical Code.

301.2 Energy utilization. Heating, ventilating and air-condi-
tioning systems of all structures shall be designed and installed
for efficient utilization of energy in accordance with the Inter-
national Energy Conservation Code.

301.3 Listed and labeled. Appliances regulated by this code
shall belisted and labeled for the application in which they are
used unless otherwise approved in accordance with Section
105. The approval of unlisted appliances in accordance with
Section 105 shall be based upon approved engineering evalua-
tion.

301.4 Labeling. Labeling shall be in accordance with the pro-
cedures set forth in Sections 301.4.1 through 301.4.2.3.

301.4.1 Testing. An approved agency shall test arepresen-
tative sample of the appliances being label edto the relevant
standard or standards. The approved agency shall maintain
arecord of al of the tests performed. The record shall pro-
vide sufficient detail to verify compliancewith the test stan-
dard.

301.4.2 Inspection and identification. The approved agency
shall periodically perform an inspection, which shdl be
in-plant if necessary, of the appliances to be labeled. The
inspection shall verify that the |abel ed appliances are represen-
tative of the appliances tested.

301.4.2.1 Independent. The agency to be approved shall
be objective and competent. To confirm its objectivity,
the agency shall discloseal possible conflicts ofinterest.

301.4.2.2 Equipment. An approved agency shall have
adequate equipment to perform all required tests. The
equipment shall be periodically calibrated.

301.4.2.3 Personnel. An approved agency shall employ
experienced personnel educated in conducting, supervis-
ing and evaluating tests.

301.5 L abel information. A permanent factory-applied name-
plate(s) shall be affixed to appliances on which shall appear in
legible lettering, the manufacturer's name or trademark, the
model number, serial number and, for listed appliances, the
seal or mark of thetesting agency. A label shall also includethe
hourly rating in British thermal units per hour (Btu/h) (W); the

type of fuel approvedfor use with the appliance; and the mini-
mum clearance requirements.

301.6 Plumbing connections. Potablewater supply and build-
ing drainage system connections to appliances regulated by
this code shall be in accordance with the International Plumb-
ing Code.

301.7 Fuel types. Appliances shall be designedfor usewiththe
type of fuel gas that will be supplied to them.

301.7.1 Appliance fuel conversion. Appliances shall not
be converted to utilize a different fuel gas except where
complete instructions for such conversion are provided in
the installation instructions, by the serving gas supplier or
by the appliance manufacturer.

301.8 Vibrationisolation. Where means for isolation of vibra-
tion of an applianceisinstalled, an approvedmeansfor support
and restraint of that appliance shall be provided.

301.9 Repair. Defective material or parts shall be replaced or
repaired in such a manner so as to preserve the origina
approval or listing.

301.10 Wind resistance. Appliances and supports that are
exposed to wind shall be designed and installed to resist the
wind pressures determined in accordance with the Interna-
tional Building Code.

301.11 Flood hazard. For structures located in flood hazard
areas, the appliance, equipment and system installations regu-
lated by this code shall be located at or above the designflood
elevation and shall comply with the flood-resistant construc-
tion requirements of the International Building Code.

Exception: The appliance, equipment and system installa-
tions regulated by this code are permitted to be located
below the design flood elevation provided that they are
designed and installed to prevent water from entering or
accumulating within the components and to resist hydro-
static and hydrodynamic loads and stresses, including the
effects of buoyancy, during the occurrence of flooding to the
design flood elevation and shal comply with the
flood-resistant construction requirements of the Interna-
tional Building Code.

301.12 Seismic resistance. When earthquake loads are appli-
cable in accordance with the International Building Code, the
supports shall be designed and installed for the seismic forces
in accordance with that code.

301.13 Ducts. All ducts required for the install ation of systems
regulated by this code shall be designed and installed in accor-
dance with the International Mechanical Code.

301.14 Rodentproofing. Buildings or structures and the walls
enclosing habitable or occupiable rooms and spaces in which
personslive, sleep or work, or inwhich feed, food or foodstuffs

are stored, prepared, processed, served Oﬁold shall be con-
ocuments
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GENERAL REGULATIONS

structed to protect against rodents in accordance with theInter-
national Building Code.

301.15 Prohibited location. The appliances, equipment and
systems regulated by this code shall not be located in an eleva-
tor shaft.

SECTION 302 (IFGC)
STRUCTURAL SAFETY

[B] 302.1 Structural safety. The building shall not be weak-
ened by the installation of any gas piping. In the process of
installing or repairing any gaspiping, the finished floors, walls,
ceilings, tile work or any other part of the building or premises
which is required to be changed or replaced shall be left in a
safe structural condition in accordance with the requirements
of the International Building Code.

[B] 302.2 Penetrations of floor/ceiling assemblies and
fire-resistance-rated assemblies. Penetrations of floor/ceil-
ing assemblies and assemblies required to have a fire-resis-
tance rating shall be protected in accordance with the
International Building Code.

[B] 302.3 Cutting, notching and boring in wood members.
The cutting, notching and boring of wood members shall com-
ply with Sections 302.3.1 through 302.3.4.

[B] 302.3.1 Engineered wood products. Cuts, hotches and
holes bored in trusses, structural composite lumber, struc-
tural glued-laminated members and |-joists are prohibited
except where permitted by the manufacturer's recommen-
dations or where the effects of such aterations are specifi-
cally considered in the design of the member by aregistered
design professional.

[B] 302.3.2 Joist notching and boring. Notching at the
ends of joists shall not exceed one-fourth the joist depth.
Holesbored injoists shall not bewithin 2 inches (51 mm) of
the top and bottom of thejoist and their diameter shall not
exceed one-third the depth of the member. Notches in the
top or bottom of the joist shall not exceed one-sixth the
depth and shall not be located in the middle one-third of the

span.

[B] 302.3.3 Stud cutting and notching. In exterior walls
and bearing partitions, any wood stud is permitted to be cut
or notched to a depth not exceeding 25 percent of itswidth.
Cutting or notching of studs to a depth not greater than 40
percent of the width of the stud is permitted in
nonload-bearing partitions supporting no loads other than
the weight of the partition.

[B] 302.3.4Bored holes. A hole not greater in diameter than
40 percent of the stud depth is permitted to be bored in any
wood stud. Bored holes not greater than 60 percent of the
depth ofthe stud are permitted in nonload-bearing partitions
or in any wall where each bored stud is doubled, provided
not more than two such successive doubled studs are o
bored. In no case shall the edge of the bored hole be nearer
than s/g inch (15.9 mm) to the edge of the stud. Bored holes
shall not be located at the same section of a stud as a cut or
notch.
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[B] 302.4 Alterationsto trusses. Truss members and compo-
nents shall not be cut, drilled, notched, spliced or otherwise
atered in any way without the written concurrence and
approval of aregistered design professional. Alterationsresult-
ing in the addition of loads to any member (e.g., HVAC equip-
ment, water heaters) shall not be permitted without verification
that the trussis capabl e of supporting such additional loading.

[B] 302.5 Cutting, notching and boring holesin structural
steel framing. The cutting, notching and boring of holes in
structural steel framing members shall be as prescribed by the
registered design professional.

[B] 302.6 Cutting, notching and boring holes in cold-
formed steel framing. Flanges and lips of load-bearing,
cold-formed steel framing members shall not be cut or notched.
Holes in webs of load-bearing, cold-formed steel framing
members shall be permitted along the centerline of the web of
the framing member and shall not exceed the dimensionallimi-
tations, penetration spacing or minimum hole edge distance as
prescribed by the registered design professional. Cutting,
notching and boring holes of steel floor/roof decking shall be
as prescribed by the registered design professional.

[B] 302.7 Cutting, notching and boring holes in nonstruc-
tural cold-formed steel wall framing. Flanges and lips of
nonstructural cold-formed steel wall studs shall be permitted
aong the centerline of the web of the framing member, shall
not exceed 1Y, inches (38 mm) in width or 4 inches (102 mm)
in length, and the holes shall not be spaced less than 24 inches
(610 mm) center to center from another hole or less than 10
inches (254 mm) from the bearing end.

SECTION 303 (IFGC)
APPLIANCE LOCATION

303.1 General. Appliances shall be located as required by this
section, specific requirements elsewhere in this code and the
conditions of the equipment and appliance listing.

303.2 Hazardous locations. Appliances shall not belocatedin
ahazardous | ocation unless listedand approvedfor the specific
installation.

303.3 Prohibited locations. Appliances shall not belocated in
sleeping rooms, bathrooms, toilet rooms, storage closets or sur-
gical rooms, or in a space that opens only into such rooms or
spaces, except where the installation complies with one of the
following:

1. The appliance is a direct-vent appliance installed in
accordance with the conditions of the listing and the
manufacturer's instructions.

2. Vented room heaters, wall furnaces, vented decorative
appliances, vented gas fireplaces, vented gas fireplace
heaters and decorative appliances for installation in
vented solid fuel-burning fireplaces are installed in
rooms that meet the required volume criteria of Section
304.5.

3. A singlewall-mounted unvented room heater isinstalled
in a bathroom and such unvented room heater is
equipped as specified in Section 621.6 and has an input
rating not greater than 6,000 Btu/h (1.76 BV6 The bath-

cuments
2009 INTERMATIONA F%@@ﬁeﬁ@@qaring Hub


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

room shall meet the required volume criteria of Section
304.5.

4. A singlewall-mounted unvented room heater isinstalled
in abedroom and such unvented room heater is equipped
as specified in Section 621.6 and has an input rating not
greater than 10,000 Btu/h (2.93 kW). The bedroom shall
meet the required volume criteria of Section 304.5.

5. The appliance isinstalled in aroom or space that opens
only into a bedroom or bathroom, and such room or
space isused for no other purpose and is provided with a
solid weather-stripped door equipped with an approved
self-closing device. All combustion air shall be taken
directly from the outdoors in accordance with Section
304.6.

303.4 Protection from vehicle impact damage. Appliances
shall not be installed in a location subject to vehicle impact
damage except where protected by an approved means.

303.5 Indoor locations. Furnaces and boilersinstalledin clos-
ets and alcoves shall be listed for such installation.

303.6 Outdoor locations. Appliances installed in outdoor
locations shall be either listed for outdoor installation or pro-
vided with protection from outdoor environmental factors that
influence the operability, durability and safety of the appli-
ances.

303.7 Pit locations. Appliancesinstalled in pits or excavations
shall not come in direct contact with the surrounding soil. The
sides of the pit or excavation shall be held back a minimum of
12 inches (305 mm) from the appliance. Where the depth
exceeds 12 inches (305 mm) below adjoining grade, the walls
ofthepit or excavation shall be lined with concrete or masonry,
such concrete or masonry shall extend a minimum of 4 inches
(102 mm) above adjoining grade and shall have sufficient lat-
eral load-bearing capacity to resist collapse. The appliance
shall be protected from flooding in an approved manner.

SECTION 304 {IFGS}
COMBUSTION, VENTILATION AND DILUTION AIR

304.1 General. Air for combustion, ventilation and dilution of
flue gases for appliances installed in buildings shall be pro-
vided by application of one of the methods prescribed in Sec-
tions 304.5 through 304.9. Where the requirements of Section
304.5 are not met, outdoor air shall be introduced in accor-
dance with one of the methods prescribed in Sections 304.6
through 304.9. Direct-vent appliances, gas appliances of other
than natural draft design and vented gas appliances other than
Category | shall be provided with combustion, ventilation and
dilution air in accordance with the appliance manufacturer's
instructions.

Exception: Type 1 clothes dryers that are provided with
makeup air in accordance with Section 614.5.

304.2 Appliance location. Appliances shall be located so as
not to interfere with proper circulation of combustion, ventila-
tion and dilution air.

304.3 Draft hood/regulator location. Where used, a draft
hood or a barometric draft regulator shall be installed in the
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sameroom or enclosure asthe appliance served so asto prevent
any difference in pressure between the hood or regulator and
the combustion air supply.

304.4 Makeup air provisions. Where exhaust fans, clothes
dryers andkitchen ventilation systemsinterferewith the opera-
tion of appliances, makeup air shall be provided.

304.5 Indoor combustion air. The required volume of indoor
air shall be determined in accordance with Section 304.5.1 or
304.5.2, except that where the air infiltration rate is known to
be less than 0.40 air changes per hour (ACH), Section 304.5.2
shall beused. Thetotal required volume shall be the sum of the
required volume calculated for all appliances located within
the space. Rooms communicating directly with the space in
which the appliances are installed through openings not fur-
nished with doors, and through combustion air openings sized
and located in accordance with Section 304.5.3, are considered
to be part of the required volume.

304.5.1 Standard method. The minimum required volume
shall be 50 cubic feet per 1,000 Btu/h (4.8 m¥/kW) of the
appliance input rating.

304.5.2 Known air-infiltration-rate method. Where the
air infiltration rate of a structure is known, the minimum
required volume shall be determined as follows:

For appliances other than fan-assisted, calculate volume
using Equation 3-1.

3
D1f+

Required Volume =~ >2%* Lother
o ~ ACH 1,000Btu/ hr

(Equation 3-1)

For fan-assisted appliances, calculate volume using
Equation 3-2.

ACH { 1,000 Btu/ hr
(Equation 3-2)

Requzred VOIUmgian 2&[ Lfan j

where:

lother = All appliances other than fan assisted (input in
Btu/h).

Fan-assisted appliance (input in Btu/h).

Air change per hour (percent of volume of space
exchanged per hour, expressed as a decimal).

For purposes of this calculation, an infiltration rate
greater than 0.60 ACH shall not be used in Equations 3-1
and 3-2.

304.5.3 Indoor opening size and location. Openings used
to connect indoor spaces shall be sized and located in accor-
dance with Sections 304.5.3.1 and 304.5.3.2 (see Figure
304.5.3).

304.5.3.1 Combining spaces on the same story. Each
opening shall have aminimum free area of 1 squareinch
per 1,000 Btu/h (2,200 mm?#/kW) of the total input rating
of al appliancesinthe space, but not lessthan 100 square
inches (0.06 m?%. One opening shall commence within
12 inches (305 mm) of the top

[fan
ACH

one opening shall
oclimeénts
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commence within 12 inches (305 mm) of the bottom of
the enclosure. The minimum dimension of air openings
shall be not less than 3 inches (76 mm).

304.5.3.2 Combining spaces in different stories. The
volumes of spaces in different stories shall be considered
as communicating spaces where such spaces are con-
nected by one or more openingsin doors or floors having
atotal minimum free area of 2 square inches per 1,000
Btu/h (4402 mm?/kW) of total input rating of al appli-
ances.

304.6 Outdoor combustion air. Outdoor combustion air shall
be provided through opening(s) to the outdoors in accordance
with Section 304.6.1 or 304.6.2. The minimum dimension of
air openings shall be not less than 3 inches (76 mm).

20

304.6.1 Two-per manent-openings method. Two perma-
nent openings, one commencing within 12 inches (305 mm)
of the top and one commencing within 12 inches (305 mm)
of the bottom of the enclosure, shall be provided. The open-
ings shall communicate directly, or by ducts, with the out-
doors or spacesthat freely communi cate with the outdoors.

Where directly communicating with the outdoors, or

where communicating with the outdoors through vertical
ducts, each opening shall have a minimum free area of 1
sguare inch per 4,000 Btu/h (550 mm?/kW) of total input
rating of al appliances in the enclosure [see Figures
304.6.1(1) and 304.6.1(2)].

Where communicating with the outdoors through hori-

zontal ducts, each opening shall have aminimum free area
of not less than 1 sguare inch per 2,000 Btu/h (1,100
mm?/kW) of total input rating of al appliances in the enclo-
sure [see Figure 304.6.1(3)].
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FIGURE 304.5.3
ALL AIR FROM INSIDE THE BUILDING
(see Section 304.5.3)

Full document details: ICC IFGC 2009

T

CHIMNEY OR GAS VENT

_~VENTILATION LOUVERS
% gh,; (EACH END OF ATTIC)
=
X

T

[

ALTERNATE
AIR INLET
OPENINGTO
OUTDOORS

Lanagh

[
=

Fumace

-OUTLET AR

Water
heater

INLET AIR

IIIU]IP:H]JIILIII-MEE

VENTILATION LOUVERS FOR-
UNHeATeD CRAWL SPAce

FIGURE 304.6.1 (1)

ALL AIR FROM OUTDOORS-INLET AIR FROM VENTILATED
CRAWL SPACE AND OUTLET AIR TO VENTILATED ATTIC

(see Section 304.6.1)

be——CHIMNEY DR GAS Y

(RS o ST T

DUTIET AN
g i - INLET AR DUCT
DS 1 FORTT (305 MM
31 ABVE FLOOS)
LI_L. O T (O N T N I
(Al X N T A T (1SR )
=1 R S RESN A S A

For SI:

1foot = 304.8 mm.

FIGURE 304.6.1(2)
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(see Section 304.6.1)
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FIGURE 304.6.1(3)
ALL AIR FROM OUTDOORS
(see Section 304.6.1)

304.6.2 One-permanent-opening method. One perma-
nent opening, commencing within 12 inches (305 mm) of
the top of the enclosure, shall be provided. The appliance
shall have clearances of at least 1 inch (25 mm) from the
sides and back and 6 inches (152 mm) from the front of the
appliance. The opening shall directly communicatewith the
outdoors or through avertical or horizontal duct to the out-
doors, or spaces that freely communicate with the outdoors
(seeFigure 304.6.2) and shall haveaminimum free areaof 1
squareinch per 3,000 Btu/h (734 mm?/kW) of thetotal input
rating of all appliances located in the enclosure and not less
thanthe sumofthe areas of all vent connectorsinthe space.

304.7 Combination indoor and outdoor combustion air.
Theuse of acombination of indoor and outdoor combustion air
shall beinaccordancewith Sections 304.7.1through 304.7.3.

304.7.1 Indoor openings. Where used, openings connect-
ing the interior spaces shall comply with Section 304.5.3.

304.7.2 Outdoor opening location. Outdoor opening(s)
shall be located in accordance with Section 304.6.

304.7.3 Outdoor opening(s) size. The outdoor opening(s)
size shall be calculated in accordance with the following:

1. Theratio of interior spaces shall be the available vol-
ume of all communicating spaces divided by the
required volume.

2. The outdoor size reduction factor shall be one minus
the ratio of interior spaces.

3. The minimum size of outdoor opening(s) shall be the
full size of outdoor opening(s) calculated in accor-
dancewith Section 304.6, multiplied by thereduction
factor. The minimum dimension of air openings shall
be not less than 3 inches (76 mm).
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FIGURE 304.6.2
SINGLE COMBUSTION AIR OPENING,
ALL AIR FROM THE OUTDOORS
(see Section 304.6.2)

304.8 Engineered installations. Engineered combustion air
installations shall provide an adequate supply of combustion,
ventilation and dilution air and shall be approved.

304.9 Mechanical combustion air supply. Where all combus-
tion air isprovided by amechanical air supply system, the com-
bustion air shall be supplied from the outdoors at arate not less
than 0.35 cubic feet per minute per 1,000 Btu/h (0.034 m3min
per kW) oftotal input rating of all appliances|ocated withinthe
space.

304.9.1 Makeup air. Where exhaust fans are installed,
makeup air shall be provided to replace the exhausted air.

304.9.2 Applianceinterlock. Each of the appliances served
shall be interlocked with the mechanical air supply system
to prevent main burner operation when the mechanical air
supply system is not in operation.

304.9.3 Combined combustion air and ventilation air
system. Where combustion air isprovided by the building's
mechanical ventilation system, the system shall provide the
specified combustion air rate in addition to therequired ven-
tilation air.

304.10 Louvers and grilles. Therequired size of openings for
combustion, ventilation and dilution air shall be based on the
net free area of each opening. Where the free area through a
design of louver, grille or screen is known, it shall be used in
calculating the size opening required to provide the free area
specified. Where the design and free area of louversand grilles
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 area. Screens shall have amesh sizenot smaller
than 1/, inch (6.4 mm). Nonmotorized louvers and grilles shall
be fixed in the open position. Motorized louvers shall be inter-

locked with the appliance so that they arﬁroven to bein th
ocumeénts
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full openposition prior to mainburner ignition and during main
burner operation. Means shall be provided to prevent the main
burner from igniting if the louvers fail to open during burner
start-up and to shut down the main burner if the louvers close
during operation.

304.11 Combustion air ducts. Combustion air ducts shall
comply with all of the following:

1. Ducts shall be constructed of galvanized steel complying
with Chapter 6 of the International Mechanical Code or
of a material having equivalent corrosion resistance,
strength and rigidity.

Exception: Within dwellings units, unobstructed
stud andj oi st spaces shall not be prohibited from con-
veying combustion air, provided that not more than
one required fireblock is removed.

2. Ducts shall terminate in an unobstructed space allowing
free movement of combustion air to the appliances.

3. Ducts shall serve a single enclosure.

4. Ducts shal not serve both upper and lower combustion
air openings where both such openings are used. The
separation between ducts serving upper and lower com-
bustion air openings shall be maintained to the source of
combustion air.

5. Ducts shall not be screened where terminating in an attic
space.

6. Horizontal upper combustion air ducts shall not slope
downward toward the source of combustion air.

7. The remaining space surrounding a chimney liner, gas
vent, specia gas vent or plasticpiping installed within a
masonry, metal or factory-built chimney shall not be
used to supply combustion air.

Exception: Direct-vent gas-fired appliances
designed for installation in a solid fuel-burning fire-
place where installed in accordance with the manu-
facturer's instructions.

8. Combustion air intake openings located on the exterior
of abuilding shall have the lowest side of such openings
located not less than 12 inches (305 mm) vertically from
the adjoining finished ground level.

304.12 Protection from fumes and gases. Where corrosive or
flammabl e process fumes or gases, other than products of com-
bustion, are present, means for the disposal of such fumes or
gases shall be provided. Such fumes or gases include carbon
monoxide, hydrogen sulfide, ammonia, chlorine and
hal ogenated hydrocarbons.

In barbershops, beauty shops and other facilities where
chemicalsthat generate corrosive or flammable products, such
as aerosol sprays, areroutinely used, nondirect vent-type appli-
ances shall be located in amechanical room separated or parti-
tioned of f from other areas with provisions for combustion air
and dilution air from the outdoors. Direct-vent appliances shall

be installed in accordance with the appliance manufacturer's
installation instructions.

SECTION 305 {IFGC}
INSTALLATION

305.1 General . Equipment and appliances shall be installed as
required by the terms of their approval, in accordance with the
conditions of listing, the manufacturer's instructions and this
code. Manufacturers' installation instructions shall be avail-
able onthejob site at the time of inspection. Where a code pro-
vision is less restrictive than the conditions of the listing of the
equipment or appliance or the manufacturer's installation
instructions, the conditions of the listing and the manufac-
turer's installation instructions shall apply.

Unlisted appliances approved in accordance with Section
301.3 shall be limited to uses recommended by the manufac-
turer and shall be installed in accordance with the manufac-
turer's instructions, the provisions of this code and the
reguirements determined by the code official.

305.2 Hazardous area. Equipment and appliances having an
ignition source shall not beinstalledin Group H occupancies or
control areas where open use, handling or dispensing of com-
bustible, flammable or explosive materials occurs.

305.3 Elevation of ignition source. Equipment and appliances
having an ignition source shall be elevated such that the source
ofiignition is not less than 18 inches (457 mm) above the floor
in hazardous locations and public garages, private garages,
repair garages, motor fuel-dispensing facilities and parking
garages. For the purpose of this section, rooms or spaces that
are not part of the living space of adwelling unit and that com-
municate directly with aprivate garage through openings shall
be considered to be part of the private garage.

Exception: Elevation of the ignition sourceis not required
for appliances that are listed as flammable vapor ignition
resistant.

305.3.1 (IFGS) Installation in residential garages. Inres-
idential garageswhere appliances areinstalled in aseparate,
enclosed space having access only from outside of the
garage, such appliances shall be permitted to be installed at
floor level, provided that the required combustion air is
taken from the exterior of the garage.

305.3.2 Parking garages. Connection of a parking garage
with any room in which there is afuel-fired appliance shall
be by means of avestibule providing atwo-doorway separa-
tion, except that asingle door ispermitted where the sources
of ignition in the appliance are elevated in accordance with
Section 305.3.

Exception: This section shall not apply to appliance
installations complying with Section 305.4.

305.4 Public garages. Appliances located in public garages,
motor fuel-dispensing facilities, repair garages or other areas
frequented by motor vehicles shall be installed aminimum of 8
feet (2438 mm) above the floor. Where motor vehicles are
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capable of passing under an appliance, the appliance shall be
installed at the clearances required by the appliance manufac-
turer and not less than 1 foot (305 mm) higher than the tallest
vehicle garage door opening.

Exception: The requirements of this section shall not apply
where the appliances are protected from motor vehicle
impact and installed in accordance with Section 305.3 and
NFPA30A.

305.5 Private garages. Appliances located in private garages
shall be installed with a minimum clearance of 6 feet (1829
mm) above the floor.

Exception: The requirements of this section shall not apply
where the appliances are protected from motor vehicle
impact and installed in accordance with Section 305.3.

305.6 Construction and protection. Boiler rooms and fur-
nace rooms shall be protected as required by the Inter national
Building Code.

305.7 Clearances from grade. Equipment and appliances
installed at grade level shall be supported on alevel concrete
slab or other approved material extending not less than
3-inches (76 mm) above adjoining grade or shall be suspended
not less than 6 inches (152 mm) above adjoining grade. Such
supports shall be installed in accordance with the manufac-
turer's installation instructions.

305.8 Clearances to combustible construction. Heat-pro-
ducing equipment and appliances shall beinstalled to maintain
the required clearances to combustible construction as speci-
fied in the listing and manufacturer's instructions. Such clear-
ances shall be reduced only in accordance with Section 308.
Clearances to combustibles shall include such considerations
as door swing, drawer pull, overhead projections or shelving
and window swing. Devices, such as door stops or limits and
closers, shall not be used to provide the required clearances.

305.9 (IFGS) Parking structures. Appliances installed in
enclosed, basement and underground parking structures shall
be installed in accordance with NFPA 88A.

305.10 (IFGS) Repair garages. Appliancesinstalledin repair
garages shall be installed in adetached 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 of vapors and having a fire-resistance rating of
not lessthan 1 hour, and that have no openings inthe wall sepa-
rating therepair areawithin 8 feet (2438 mm) of the floor. Wall
penetrations shall be firestopped. Air for combustion purposes
shall be obtained from the outdoors. The appliance room shall
not be used for the storage of combustible materials.

Exceptions:

1. Overhead heaters where installed not less than 8 feet
(2438 mm) above the floor shall be permitted.

2. Heating appliances for vehicle repair areas where
there is no dispensing or transferring of Class | or I
flammable or combustible liquids or liquefied petro-
leum gas shall be installed in accordance with NFPA
30A.

GENERAL REGULATIONS

305.11 (IFGS) Installation in aircraft hangars. Heaters in
aircraft hangars shall be installed in accordance with NFPA
409.

305.12 (IFGS) Avoid strain on gas piping. Appliances shall
be supported and connected to the piping so as not to exert
undue strain on the connections.

SECTION 306 (IFGC)
ACCESS AND SERVICE SPACE

[M] 306.1 Access for maintenance and replacement. Appli-
ances shall be accessible for inspection, service, repair and
replacement without disabling the function of a fire-resis-
tance-rated assembly or removing permanent construction,
other appliances, or any other piping or ducts not connected to
the appliance being inspected, serviced, repaired or replaced.
A level working space at least 30 inches deep and 30 inches
wide (762 mm by 762 mm) shall be provided in front of the
control side to service an appliance.

[M] 306.2 Appliances in rooms. Rooms containing appli-
ances shall be provided with a door and an unobstructed pas-
sageway measuring not less than 36 inches (914 mm) wide and
80 inches (2032 mm) high.

Exception: Within adwelling unit, appliancesinstalledin a
compartment, alcove, basement or similar space shall be
provided with access by an opening or door and an unob-
structed passageway measuring not less than 24 inches (610
mm) wide and large enough to allow removal of the largest
applianceinthe space, provided that alevel service space of
not less than 30 inches (762 mm) deep and the height of the
appliance, but not less than 30 inches (762 mm), is present
at the front or service side of the appliance with the door
open.

[M] 306.3 Appliances in attics. Attics containing appliances
shall be provided with an opening and unobstructed passage-
way large enough to allow removal of the largest appliance.
The passageway shall not be lessthan 30 inches (762 mm) high
and 22 inches (559 mm) wide and not more than 20 feet (6096
mm) inlength measured along the centerline of the passageway
from the opening to the appliance. The passageway shall have
continuous solid flooring not less than 24 inches (610 mm)
wide. A level service space not less than 30 inches (762 mm)
deep and 30 inches (762 mm) wide shall be present at the front
or service side of the appliance. The clear access opening
dimensions shall be aminimum of 20 inches by 30 inches (508
mmby 762 mm), and large enough to allow removal ofthelarg-
est appliance.

Exceptions:

1 The passageway and level service space are not
required where the appliance is capable of being ser-
viced and removed through the required opening.

2. Where the passageway is not less than 6 feet (1829
mm) high for its entire length, the passageway shall
be not greater than 50 feet (15 250 mm) in length.

[M] 306.3.1 Electrical requirements. A luminaire con-

trolled by aswitch located at the requi rﬁoéa)%hmr% geﬁ-ts
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ing and a receptacle outlet shall be provided at or near the
appliance location in accordance with NFPA 70.

[M] 306.4 Appliances under floors. Under-floor spaces con-
taining appliances shall be provided with an access opening
and unobstructed passageway large enough to remove the larg-
est appliance. The passageway shall not be less than 30 inches
(762 mm) high and 22 inches (559 mm) wide, nor more than 20
feet (6096 mm) in length measured a ong the centerline of the
passageway from the opening to the appliance. A level service
space not lessthan 30 inches (762 mm) deep and 30 inches (762
mm) wide shall be present at the front or service side of the
appliance. | f the depth of the passageway or the service space
exceeds 12 inches (305 mm) below the adjoining grade, the
walls of the passageway shall be lined with concrete or
masonry extending 4 inches (102 mm) above the adjoining
grade and having sufficient lateral-bearing capacity to resist
collapse. The clear access opening dimensions shall be amini-
mum of 22 inches by 30 inches (559 mmby 762 mm), and large
enough to allow removal of the largest appliance.

Exceptions:

1. The passageway is not required where the level ser-
vice space is present when the access is open and the
appliance is capable of being serviced and removed
through the required opening.

2. Where the passageway is not less than 6 feet high
(1829 mm) for its entire length, the passageway shall
not be limited in length.

[M] 306.4.1 Electrical requirements. A luminaire con-
trolled by aswitch located at the required passageway open-
ing and a receptacle outlet shall be provided at or near the
appliance location in accordance with NFPA 70.

[M] 306.5 Equipment and appliances on roofs or elevated
structures. Where equipment requiring access and appliances
are installed on roofs or elevated structures at aheight exceed-
ing 16 feet (4877 mm), such access shall be provided by aper-
manent approved means of access, the extent of which shall be
from grade or floor level to the equipment and appliances' level
service space. Such access shall not require climbing over
obstructions greater than 30 inches (762 mm) high or walking
on roofs having a slope greater than 4 units vertical in 12 units
horizontal (33-percent slope). Where accessinvolves climbing
over parapet walls, the height shall be measured to thetop of the
parapet wall.

Permanent ladders installed to provide the required access
shall comply with the following minimum design criteria:

1. The side railing shall extend above the parapet or roof
edge not less than 30 inches (762 mm).

2. Ladders shall have rung spacing not to exceed 14 inches
(356 mm) on center.

3. Ladders shall have atoe spacing not less than 6 inches
(152 mm) deep.

4. There shall be a minimum of 18 inches (457 mm)
between rails.

5. Rungs shall have aminimum 0.75-inch (19 mm) diame-
ter and be capable of withstanding a 300-pound (136.1

6. Ladders over 30 feet (9144 mm) in height shall be pro-
vided with offset sections and landings capable of with-
standing 100 pounds per square foot (488.2 kg/m?.
Landing dimensions shall be not less than 18 inches (457
mm) and not less than the width of the ladder served. A
guardrail shall be provided on al open sides of the land-
ing.

7. Ladders shall be protected against corrosion by
approved means.

Catwalksinstalledto providethe required access shall benot
less than 24 inches (610 mm) wide and shall have railings as
required for service platforms.

Exception: This section shall not apply to Group R-3 occu-
pancies.

[M] 306.5.1 Sloped roofs. Where appliances, equipment,

fans or other components that require service are installed
on aroof having a slope of 3 units vertical in 12 units hori-
zontal (25-percent slope) or greater and having an edge
more than 30 inches (762 mm) above grade at such edge, a
level platform shall be provided on each side of the appli-
ance or equipment to which access is required for service,
repair or maintenance. The platform shall benot lessthan 30
inches (762 mm) in any dimension and shall be provided
with guards. The guards shall extend not lessthan 42 inches
(1067 mm) above the platform, shall be constructed so asto
prevent the passage of a 21-inch-diameter (533 mm) sphere
and shall comply with the loading requirements for guards
specified in the International Building Code. Access shall

not require walking on roofs having a slope greater than 4
units vertical in 12 units horizontal (33-percent dope).

Where access involves obstructions greater than 30 inches
(762 mm) in height, such obstructions shall be provided
with ladders installed in accordance with Section 306.5 or
stairs installed in accordance with the requirements speci-
fied in the International Building Code in the path of travel

to and from appliances, fans or equipment requiring service.

[M] 306.5.2 Electrical requirements. A receptacle outlet
shall be provided at or near the appliance location in accor-
dance with NFPA 70.

[M] 306.6 Guards. Guards shall be provided where appliances
or other components that require service and roof hatch open-
ings are located within 10 feet (3048 mm) of a roof edge or
open side of awalking surface and such edge or open side is
located more than 30 inches (762 mm) above the floor, roof or
grade below. The guard shall extend not less than 30 inches
(762 mm) beyond each end of such appliances, components
and roof hatch openings and the top of the guard shal be
located not less than 42 inches (1067 mm) above the elevated
surface adj acent to the guard. The guard shall be constructed so
as to prevent the passage of a 21-inch-diameter (533 mm)
sphere and shall comply with the loading requirements for
guards specified in the International Building Code.

SECTION 307 {IFGC}
CONDENSATE DISPOSAL

307.1 Evaporators and cooling coils. Condensate drainage

kg) load. systems shall be provided for equipment and ﬁoliances con-
ocuments
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taining evaporators and cooling coils in accordance with the
International Mechanical Code.

307.2 Fuel-burning appliances. Liquid combustion by-prod-
ucts of condensing appliances shall be collected and dis-
charged to an approved plumbing fixture or disposal areain
accordance with the manufacturer's installation instructions.
Condensate piping shall be of approved corrosion-resistant
material and shall not be smaller than the drain connection on
the appliance. Such piping shall maintain aminimum slopein
the direction of discharge of not less than one-eighth unit verti-
cal in 12 units horizontal (I-percent slope).

[M] 307.3 Drain pipe material s and sizes. Components of the
condensate disposal system shall be cast iron, galvanized steel,
copper, cross-linked polyethylene, polybutylene, polyethyl-
ene, ABS, CPVC or PV C pipe or tubing. All components shall
be selected for the pressure and temperature rating of the instal -
lation. Joints and connections shall be made in accordance with
the applicable provisions of Chapter 7 of the International
Plumbing Code relative to the material type. Condensate waste
and drain line size shall be not less than s/,-inch (19 mm) inter-
nal diameter and shall not decrease in size from the drain pan
connection to the place of condensate disposal. Where the
drain pipes from more than one unit are manifolded together
for condensate drainage, the pipe or tubing shall be sized in
accordance with an approved method.

307.4 Traps. Condensatedrains shall be trapped asrequired by
the equipment or appliance manufacturer.

307.5 Auxiliary drain pan. Category IV condensing appli-
ances shall be provided with an auxiliary drain panwhere dam-
age to any building component will occur as a result of
stoppage in the condensate drainage system. Such pan shall be
installed in accordance with the applicable provisions of Sec-
tion 307 of the International Mechanical Code.

Exception: An auxiliary drain pan shall not be required for
appliances that automatically shut down operation in the
event of a stoppage in the condensate drainage system.

SECTION 308 {IFGS}
CLEARANCE REDUCTION

308.1 Scope. This section shall govern the reduction in
required clearances to combustible materials and combustible
assemblies for chimneys, vents, appliances, devices and equip-
ment. Clearance requirements for air-conditioning equipment
and central heating boilers and furnaces shall comply with Sec-
tions 308.3 and 308.4.

308.2 Reduction table. The alowable clearance reduction
shall be based on one of the methods specifiedin Table 308.2 or
shall utilize an assembly listed for such application. Where
required clearances are not listed in Table 308.2, the reduced
clearances shall be determined by linear interpolation between
thedistanceslistedinthetable. Reduced clearances shall not be
derived by extrapolation below the range of the table. The
reduction of the required clearances to combustibles for listed
and |abeled appliances and equipment shall be in accordance
with the requirements of this section except that such clear-
ances shall not be reduced where reduction is specifically pro-
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hibited by the terms of the appliance or equipment listing [see
Figures 308.2(1) through 308.2(3)].

308.3 Clearances for indoor air-conditioning appliances.
Clearancerequirementsfor indoor air-conditioning appliances
shall comply with Sections 308.3.1 through 308.3.5.

308.3.1 Appliances installed in rooms that are large in
comparison with the size of the appliance. Air-condition-
ing appliances installed in rooms that are large in compari-
son with the size of the appliance shall be installed with
clearances in accordance with the manufacturer's instruc-
tions.

308.3.2 Appliancesinstalled in rooms that are not large
in comparison with the size of the appliance. Air-condi-
tioning appliances installed in rooms that are not large in
comparison with the size of the appliance, such as alcoves
and closets, shall be listed for such installations and
installed in accordance with the manufacturer's instruc-
tions. Listed clearances shall not be reduced by the protec-
tion methods described in Table 308.2, regardless of
whether the enclosure is of combustible or noncombustible
material.

308.3.3 Clearancereduction. Air-conditioning appliances
installed in rooms that are large in comparison with the size
of the appliance shall be permitted to be installed with
reduced clearances to combustible material, provided the
combustible material or appliance is protected as described
in Table 308.2.

308.3.4 Plenum clearances. Where thefurnace plenum is
adjacent to 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
inches (51 mm) or less.

308.3.5 Clearance from supply ducts. Air-conditioning
appliances shall have the clearance from supply ducts
within 3 feet (914 mm) of thefurnace plenum be not less
than that specified from the furnace plenum. Clearance is
not necessary beyond this distance.

308.4 Central-heating boilers and furnaces. Clearance
requirements for central-heating boilers and furnaces shall
comply with Sections 308.4.1 through 308.4.6. The clearance
to these appliances shall not interfere with combustion air;
draft hood clearance and relief; and accessibility for servicing.

308.4.1 Appliances installed in rooms that are large in
comparison with the size of the appliance. Central-heat-
ing furnaces and low-pressure boilers installed in rooms
large in comparison with the size of the appliance shall be
installed with clearances in accordance with the manufac-
turer's instructions.

308.4.2 Appliancesinstalled in rooms that are not large
in comparison with the size of the appliance. Cen-
tral-heating furnaces and low-pressure boilers installed in
rooms that are not large in comparison with the size of the
appliance, such as alcoves and closets, shall be listed for
such installations. Listed clearances shall not be reduced by
the protection methods described in Tﬁe 308.2 and illus-
ocument
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trated in Figures 308.2(1) through 308.2(3), regardless of
whether the enclosure is of combustible or noncombustible
material.

308.4.3 Clearance reduction. Central-heating furnaces
and low-pressure boilersinstalled in rooms that are large in
comparison withthe size ofthe appliance shall be permitted
tobeinstalledwith reduced clearancesto combustible mate-
rial provided the combustible material or appliance is pro-
tected as described in Table 308.2.

308.4.4 Clearance for servicing appliances. Front clear-
ance shall be sufficient for servicing the burner and the fur-
nace or boiler.

308.4.5 Plenum clearances. Where thefurnace plenum is
adjacent to plaster on metal lath or noncombustible material
attached to combustible material, the clearance shall be
measured to the surface of the plaster or other noncombusti-
ble finish where the clearance specifiedis 2 inches (51 mm)
or less.

TABLE 308.22through k
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION

WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION FROM
APPLIANCE, VENT CONNECTOR, OR SINGLE-WALL METAL PIPE IS: (inches)

36 ’ 18 ‘ 12 ’ 9 ’ 6

Allowable clearances with specified protection (inches)

Use Column 1 for clearances above appliance or horizontal connector. Use Column 2

TYPE OF PROTECTION APPLIED TO for clearances fro npplianf‘ ~vertical connector and si glp-wall etal pipp
AND COVERING ALL SURFACES OF COMBUSTIBLE
MATERIAL WITHIN THE DISTANCE SPECIFIED AS THE Sides Sides Sides Sides Sides
REQUIRED CLEARANCE WITH NO PROTECTION Above| and rear| Above |and rear| Above |and rear| Above |and rear| Above 4gnd rear
[see Figures 308.2(1), 308.2(2), and 308.2(3)] Col.1] Col.2 | Col.1 | Col.2 | Col.1 | Col.2 | Col.1 | Col.2 | Col.1 |Col.2
1. 3%,-inch-thick masonry wall without ventilated air-
? y 24 | - 2 | - 9 : 6 : 5
space
2. w,-inch insulation board over I-inch glass fiber or
Y2 9 24| 18 | 12 9 9 6 6 5 4 3

mineral wool batts

3. 0.024-inch (nominal 24 gage) sheet metal over I-inch
glass fiber or mineral wool battsreinforced withwire| 18 12 9 6 6 4 5 3 3 3
on rear face with ventilated airspace

4. 3%,-inch-thick masonry wall with ventilated alr-

space 12 - 6 - 6 - 6 - 6
5. 0.024-inch (nominal 24 gage) sheet metal with ven-

tilated airspace 18 12 9 6 6 4 5 3 3 2
6. w,-inch-thick insulation board with ventilated air- 18 12 9 6 6 4 5 3 3 3

space

7. 0.024-inch (nominal 24 gage) sheet metal with ven-
tilated airspace over 0.024-inch (nominal 24 gage)| 18 12 9 6 6 4 5 3 3 3
sheet metal with ventilated airspace

8. l-inch glass fiber or mineral wool batts sandwiched
between two sheets 0.024-inch (nominal 24 gage)| 18 12 9 6 6 4 5 3 3 3
sheet metal with ventilated airspace

For SI:  1inch = 25.4 mm, °C = [(OF - 32)/1.8], 1 pound per cubic foot = 16.02 kgim®, 1 Btu per inch per square foot per hour per OF = 0.144 W/m2 . K.

a. Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of servicing.

b. All clearances shall be measured from the outer surface of the combustible material to the nearest point on the surface of the appliance, disregarding any interven-

ing protection applied to the combustible material.

. Spacers and ties shall be of noncombustible material. No spacer or tie shall be used directly opposite an appliance or connector

d. For al clearance reduction systems using a ventilated airspace, adequate provision for air circulation shall be provided as described [see Figures 308.2(2) and
308.2(3)].

e. There shall be at least 1 inch between clearance reduction systems and combustible walls and ceilings for reduction systems using ventilated airspace.

f. Where awall protector is mounted on asingle flat wall away from corners, it shall have aminimum I-inch air gap. To provide air circulation, the bottom and top
edges, or only the side and top edges, or al edges shall be left open.

g. Mineral wool batts (blanket or board) shall have a minimum density of 8 pounds per cubic foot and a minimum melting point of 1500°£

h. Insulation material used as part of a clearance reduction system shall have a thermal conductivity of 1.0 Btu per inch per square foot per hour per OF or less.

i. Thereshall beat least 1inch between the appliance and the protector. In no case shall the clearance between the appliance and the combustibl e surface be reduced
below that allowed in this table.

j. All clearances and thicknesses are minimum; larger clearances and thicknesses are acceptable.

k. Listed single-wall connectors shall be installed in accordance with the manufacturer's installation instructions.

(2]
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— COMSLUSTIBLE WALL
CONSTRUCTION USING COMBUSTIBLE 1-INCH MNIMUM 4

AIRSPACE BETWEEN
MATERIAL, PLASTERED OR UNPLAS-ERED MASONRY AND

COMBUSTIB.E WALL

K A 4INCH NOM NAL
)}/ BRCKWALL

==
=
.?‘\a
H==
B-

—H=

N
==

‘CORRUGATEC

., \( MCTALWAIL
_SHFFT MFTAI TIES
GAS EQUIPMENT OR OTHER
OR VENT CONNECTOR PROTECTION

BonOM AND TOP COURSE
OF BRICKS STAGGERED
FOR VENTILATION

A STRIP OF HEAVY-CAUGE STEEL.
USEL FOR ADDED SUPPORT

NOTE: DO NOT PLACE MASONRY
WALL TIES DIFECTLV BEHIND
APPLIANCE OR CONNECTOR

"A" equals the reduced clearance with no protection.

"B" equals the reduced clearance permitted in accordance with Table
308.2. The protection applied to the construction using combustible

nan MASONSY WALL TiE
material shall extend far enough in each direction to make € equal
to "A."
For SI:  linch=25.4 mm.
FIGURE 308.2(1)
EXTENT OF PROTECTION NECESSARY TO
REDUCE CLEARANCES FROM APPLIANCE OR FIGURE 308.2(3)
VENT CONNECTIONS MASONRY CLEARANCE REDUCTION SYSTEM
. "
2 - - COMBUSTIBLE
. - MOUNTED WITH S|DE WALL 1INCH
i T AND TOP EDGES OPEN
AIR-
SPACE
WALL PROTECTOR MOUNTED /J ANCHOR
WITH ALL EDGES OPEN 1
F MOUNTED WITH TOP ]
1 N0 EOTTOM EOGES
Pl L CLEARANCE
/ REDUCTION SYSTEM
WALL PROTECTOR MOUNTED
. ON SINGLE FLAT WALL

MUST BE MOUNTED
WITH TOP AND BOTTOM
EDGES OPEN

WALL PROTECTOR INSTALLED 1-INCH NONCOMBUSTIBLE SPACER SUCH AS STACKED WASHERS, SMALL-

IN CORNER DIAMETER PIPE, TUBING OR ELECTRICAL CONDUIT.

MASONRY WALLS CAN BE ATTACHED TO COMBUSTIBLE WALLS USING WALL TIES.

DO NOT USE SPACERS DIRECTLY BEHIND APPLIANCE OR CONNECTOR.

For SI:  1inch=25.4 mm.

FIGURE 308.2(2)
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM
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308.4.6 Clearance from supply ducts. Central-heating
furnaces shall have the clearance from supply ducts within
3 feet (914 mm) ofthefurnaceplenum be not less than that
specified from thefurnace plenum. No clearance is neces-
sary beyond this distance.

SECTION 309 (IFGC)
ELECTRICAL

309.1 Grounding. Gaspiping shall not be used as agrounding
electrode.

309.2 Connections. Electrical connections between appli-
ances and the building wiring, including the grounding of the
pliances, shall conform to NFPA 70.

SECTION 310 (IFGS)
ELECTRICAL BONDING

310.1 Pipe and tubing other than CSST. Each above-ground
portion of a gas piping system other than corrugated stainless
steel tubing (CSST) that is likely to become energized shall be
electrically continuous and bonded to an effective ground-fault
current path. Gaspi ping other than CSST shall be considered to
be bonded where it is connected to appliances that are con-
nected to the equipment grounding conductor of the circuit
supplying that appliance.

310.1.1 CSST. Corrugated stainless steel tubing (CSST)
gaspiping systems shall be bonded to the electrical service
grounding electrode system at the point where the gas ser-
vice enters the building. The bonding jumper shall be not
smaller than 6 AWG copper wire or equivalent.
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CHAPTER 4
GAS PIPING INSTALLATIONS

SECTION 401 (IFGC)
GENERAL

401.1 Scope. This chapter shall govern the design, installation,
modification and maintenance ofpiping systems. The applica-
bility of this code to piping systems extends from the point of
deliveryto the connectionswith the appliances and includesthe
design, materials, components, fabrication, assembly, installa-
tion, testing, inspection, operation and maintenance of such
piping systems.

401.1.1 Utility piping systems located within buildings.
Utility service piping located within buildings shall be
installed in accordance with the structural safety and fire
protection provisions of the International Building Code.

401.2 Liquefied petroleum gas storage. The storage system
for liquefied petroleum gas shall be designed and installed in
accordance with the International Fire Code and NFPA 58.

401.3 Modifications to existing systems. In modifying or
adding to existing piping systems, sizes shall be maintained in
accordance with this chapter.

401.4 Additional appliances. Where an additional appliance
is to be served, the existing piping shall be checked to deter-
mine if it has adequate capacity for all appliances served. If
inadequate, the existing system shall be enlarged as required or
separate pi ping of adequate capacity shall be provided.

401.5 Identification. For other than steel pipe, exposedpiping
shall beidentified by ayellow label marked "Gas" in black let-
ters. The marking shall be spaced at intervals not exceeding 5
feet (1524 mm). The marking shall not be required on pipe
located in the same room as the appliance served.

401.6 Interconnections. Where two or more meters are
installed on the same premises but supply separate consumers,
thepiping systems shall not beinterconnected ontheoutlet side
of the meters.

401.7 Piping meter identification. Piping from multiple
meter installations shall be marked with an approved perma-
nent identification by the installer so that the piping system
supplied by each meter is readily identifiable.

401.8 Minimum sizes. All pipe utilized for the installation,
extension and alteration of any piping system shall be sized to
supply the full number of outlets for the intended purpose and
shall be sized in accordance with Section 402.

SECTION 402 (IFGS)
PIPE SIZING

402.1 General considerations. Piping systems shall be of
such sizeand so installed asto provide asupply of gas sufficient
to meet the maximum demand and supply gas to each appli-
ance inlet at not less than the minimum supply pressure
required by the appliance.

402.2 Maximum gas demand. The volume of gas to be pro-
vided, in cubic feet per hour, shall be determined directly from
the manufacturer's input ratings of the appliances served.
Where an input rating is not indicated, the gas supplier, appli-
ance manufacturer or aqualified agency shall be contacted, or
therating from Table 402.2 shall be used for estimating the vol-
ume of gas to be supplied.

Thetotal connected hourly load shall be used as the basis for
pipe sizing, assuming that all appliances could be operating at
full capacity simultaneously. Where a diversity of load can be
established, pipe sizing shall be permitted to be based on such
loads.

TABLE 402.2
APPROXIMATE GAS INPUT FOR TYPICAL APPLIANCES
INPUT BTU/H
APPLIANCE (Approx.)
Space Heating Units
Hydronic boiler
Single family 100,000
Multifamily, per unit 60,000
Warm-air furnace
Single family 100,000
Multifamily, 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 instantaneous
Capacity at 2 gal./minute 142,800
Capacity at 4 gal./minute 285,000
Capacity at 6 gal./minute 428,400
Water heater, automatic storage, 30- to 40-gal. tank 35,000
Water heater, automatic storage, 50-gal. tank 50,000
Water heater, domestic, circulating or side-arm 35,000
Cooking Appliances
Built-in oven or broiler unit, domestic 25,000
Built-in top unit, domestic 40,000
Range, free-standing, domestic 65,000
Other Appliances
Barbecue 40,000
Clothes dryer, Type 1 (domestic) 35,000
Gas fireplace, direct-vent 40,000
Gas light 2,500
Gaslog 80,000
Refrigerator 3,000
For SI:  1British thermal unit per hour = 0.293 W, 1gallon=3.785 L,

1 gallon per minute = 3.785 L/m.
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402.3 Sizing. Gaspiping shall be sized in accordance with one
of the following:

1. Pipesizingtables or sizing equations in accordance with
Section 402.4.

2. The sizing tables included in a listed piping system's
manufacturer's installation instructions.

3. Other approved engineering methods.

402.4 Sizing tables and equations. Where Tables 402.4(1)
through 402.4(35) are used to size piping or tubing, the pipe
length shall be determined in accordance with Section 402.4.1,
402.4.2 or 402.4.3.

Where Equations 4-1 and 4-2 are used to sizepiping or tub-
ing, the pipe or tubing shall have smooth inside walls and the
pipe length shall be determined in accordance with Section
402.4.1,402.4.2 or 402.4.3.

1. Low-pressure gas equation [Less than 1%, pounds per
square inch (psi) (10.3 kPa)]:

(Equation 4-1)

CrxIL

2. High-pressure gas equation [1%, psi (10.3 kPa) and

above]:
QO.381
D=— — — — — — — — — — — (Equation 4-2)
. 0206
(gz Pf 'EY‘] .
18.93
[ CrxL
where
D = Inside diameter of pipe, inches (mm).
Q = Input rate appliance(s), cubic feet per hour a 60°F
(16°C) and 30-inch mercury column.

Pl = Upstream pressure, psia (Pl + 14.7).
P, = Downstream pressure, psia (P, + 14.7).
L = Equivaent length of pipe, feet.

AH = Pressure drop, inch water column
(27.7 inch water column = 1psi).

TABLE 402.4
CrAND YVALUES FOR NATURAL GAS AND
UNDILUTED PROPANE AT STANDARD CONDITIONS

EQUATION FACTORS
GAS [of y
Natural gas 0.6094 0.9992
Undiluted propane 1.2462 0.9910

| cubic foot = 0.028 m®, | foot = 305 mm, I-inch water column =
0.2488 kPa, | pound per square inch = 6.895 kPa, | British thermal
unit per hour = 0.293 W

For Sl

402.4.1 Longest length method. The pipe size of each sec-
tion 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 of the section.

402.4.2 Branch length method. Pipe shall be sized as fol-
lows:

1. Pipe size of each section of the longest pipe run from
thepoint ofdelivery to the most remote outl et shall be
determined using the longest run of piping and the
load of the section.

2. Thepipe size of each section of branchpi ping not pre-
viously sized shall be determined using the length of
piping from the point ofdelivery to the most remote
outlet in each branch and the load of the section.

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

402.5 Allowable pressure drop. The design pressure loss in
any piping system under maximum probable flow conditions,
from the point ofdelivery to the inlet connection of the appli-
ance, shall be such that the supply pressure at the applianceis
greater than or equal to the minimum pressure required by the
appliance.

402.6 Maximum design operating pressure. The maximum
design operating pressure for piping systems located inside
buildings shall not exceed 5 pounds per square inch gauge
(psig) (34 kPa gauge) except where one or more of the follow-
ing conditions are met:

1. Thepiping system is welded.

2. Thepipingis located in aventilated chase or otherwise
enclosed for protection against accidental gas accumula-
tion.

3. Thepipingislocatedinsidebuildings or separate areas of
buildings used exclusively for:

3.1. Industrial processing or heating;
3.2. Research;

3.3. Warehousing; or

3.4. Boiler or mechanical rooms.

4. Thepipingisatemporary installationfor buildingsunder
construction.

5. The piping serves appliances or equipment used for agri-
cultural purposes.

6. The piping system is an LP-gas piping system with a
design operating pressure greater than 20 psi (137.9 kPa)
and complies with NFPA 58.

402.6.1 Liquefied petroleum gas systems. L P-gas systems
designed to operate below -5°F (-21°C) or with butane or a
propane-butane mix shall be designed to either accommo-
date liquid L P-gas or prevent L P-gas vapor from condens-
ing into aliquid.

Documaents
30 2009 INTERMATIONA F%@@ﬁ]@ﬁ@%aring Hub

Full document details: ICC IFGC 2009


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

GAS PIPING INSTALLATIONS

Gas |Natural
TABLE 402.4(1) Inlet Pressure |Less than 2 psi
SCHEDULE 40 METALLIC PIPE Pressure Drop [0.3 in. w.e.
Specific Gravity (0.60
PIPE SIZE (inch)

Nominal Y 3, 1 1Y, 1Y 2 2!, 3 4 5 6 8 10 12
ActuallD 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 5.047 6.065 7.981 10.020 11.938
Length (ft) Capacity in Cubic Feet of Gas Per Hour

10 131 273 514 1,060 1,580 3,050 4,860 8,580 17,500 31,700 51,300 105,000 | 191,000 [ 303,000
20 90 188 353 726 1,090 2,090 3,340 5,900 12,000 21,800 35,300 72,400 132,000 | 208,000
30 72 151 284 583 873 1,680 2,680 4,740 9,660 17,500 28,300 58,200 106,000 | 167,000
40 62 129 243 499 747 1,440 2,290 4,050 8,270 15,000 24,200 49,800 90,400 143,000
50 55 114 215 442 662 1,280 2,030 3,590 7,330 13,300 21,500 44,100 80,100 127,000
60 50 104 195 400 600 1,160 1,840 3,260 6,640 12,000 19,500 40,000 72,600 115,000
70 46 95 179 368 552 1,060 1,690 3,000 6,110 11,100 17,900 36,800 66,800 106,000
80 42 89 167 343 514 989 1,580 2,790 5,680 10,300 16,700 34,200 62,100 98,400
90 40 83 157 322 482 928 1,480 2,610 5,330 9,650 15,600 32,100 58,300 92,300
100 38 79 148 304 455 877 1,400 2,470 5,040 9,110 14,800 30,300 55,100 87,200
125 33 70 131 269 403 77 1,240 2,190 4,460 8,080 13,100 26,900 48,800 77,300
150 30 63 119 244 366 704 1,120 1,980 4,050 7,320 11,900 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 54 102 209 313 602 960 1,700 3,460 6,260 10,100 20,800 37,900 59,900
250 23 48 90 185 277 534 851 1,500 3,070 5,550 8,990 18,500 33,500 53,100
300 21 43 82 168 251 484 771 1,360 2,780 5,030 8,150 16,700 30,400 48,100
350 19 40 75 154 231 445 709 1,250 2,560 4,630 7,490 15,400 28,000 44,300
400 18 37 70 143 215 414 660 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 6,180 12,700 23,100 36,500
550 15 31 59 121 181 349 556 982 2,000 3,620 5,870 12,100 21,900 34,700
600 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 31,700
700 13 27 52 106 159 306 488 862 1,760 3,180 5,150 10,600 19,200 30,400
750 13 26 50 102 153 295 470 830 1,690 3,060 4,960 10,200 18,500 29,300
800 12 26 48 99 148 285 454 802 1,640 2,960 4,790 9,840 17,900 28,300
850 12 25 46 95 143 275 439 776 1,580 2,860 4,640 9,530 17,300 27,400
900 11 24 45 B 139 267 426 752 1,530 2,780 4,500 9,240 16,800 26,600
950 1 23 44 90 135 259 413 731 1,490 2,700 4,370 8,970 16,300 25,800
1,000 11 23 43 87 131 252 402 711 1,450 2,620 4,250 8,720 15,800 25,100
1,100 10 21 40 83 124 240 382 675 1,380 2,490 4,030 8,290 15,100 23,800
1,200 NA 20 39 79 119 229 364 644 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 19 35 73 109 210 335 592 1210 2,190 3,540 7,270 13,200 20,900
1,500 NA 18 34 70 105 203 323 571 1,160 2,110 3,410 7,010 12,700 20,100
1,600 NA 18 33 68 102 196 312 551 1,120 2,030 3,290 6,770 12,300 19,500
1,700 NA 17 32 66 98 189 302 533 1,090 1,970 3,190 6,550 11,900 18,800
1,800 NA 16 31 64 95 184 293 517 1,050 1,910 3,090 6,350 11,500 18,300
1,900 NA 16 30 62 9B 178 284 502 1,020 1,850 3,000 6,170 11,200 17,700
2,000 NA 16 29 60 90 173 276 488 1,000 1,800 2,920 6,000 10,900 17,200

For SI:  1inch=25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1degree = 0.01745 rad.

Notes:

1. NA means aflow of less than 10 cfh.

2. All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas |Natural
TABLE 402.4(2) Inlet Pressure |Less than 2 psi
SCHEDULE 40 METALLIC PIPE Pressure Drop 0.5 in. w.e.
Specific Gravity 0.60
PIPE SIZE (inch)

Nominal v, 3, 1 1Y, 1Y, 2 24 3 4 5 6 8 10 12
ActuallD 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 5.047 6.065 7.981 10.020 11.938
Length (ft) Capacity in Cubic Feet of Gas Per Hour

10 172 360 678 1,390 2,090 4,020 6,400 11,300 23,100 41,800 67,600 139,000 | 252,000 | 399,000
20 118 247 466 957 1,430 2,760 4,400 7,780 15,900 28,700 46,500 95,500 173,000 | 275,000
30 95 199 374 768 1,150 2,220 3,530 6,250 12,700 23,000 37,300 76,700 139,000 | 220,000
40 81 170 320 657 985 1,900 3,020 5,350 10,900 19,700 31,900 65,600 119,000 | 189,000
50 72 151 284 583 873 1,680 2,680 4,740 9,660 17,500 28,300 58,200 106,000 | 167,000
60 65 137 257 528 791 1,520 2,430 4,290 8,760 15,800 25,600 52,700 95,700 152,000
70 60 126 237 486 728 1,400 2,230 3,950 8,050 14,600 23,600 48,500 88,100 139,000
80 56 117 220 452 677 1,300 2,080 3,670 7,490 13,600 22,000 45,100 81,900 130,000
90 52 110 207 424 635 1,220 1,950 3,450 7,030 12,700 20,600 42,300 76,900 122,000
100 50 104 195 400 600 1,160 1,840 3,260 6,640 12,000 19,500 40,000 72,600 115,000
125 44 92 173 355 532 1,020 1,630 2,890 5,890 10,600 17,200 35,400 64,300 102,000
150 40 83 157 322 482 928 1,480 2,610 5,330 9,650 15,600 32,100 58,300 92,300
175 37 77 144 296 443 854 1,360 2,410 4,910 8,880 14,400 29,500 53,600 84,900
200 34 71 134 275 412 794 1,270 2,240 4,560 8,260 13,400 27,500 49,900 79,000
250 30 63 119 244 366 704 1,120 1,980 4,050 7,320 11,900 24,300 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 99 203 305 587 935 1,650 3,370 6,100 9,880 20,300 36,900 58,400
400 23 49 92 189 283 546 870 1,540 3,140 5,680 9,190 18,900 34,300 54,300
450 22 46 86 177 266 512 816 1,440 2,940 5,330 8,620 17,700 32,200 50,900
500 21 43 82 168 251 484 771 1,360 2,780 5,030 8,150 16,700 30,400 48,100
550 20 41 78 159 239 459 732 1,290 2,640 4,780 7,740 15,900 28,900 45,700
600 19 39 74 152 228 438 699 1,240 2,520 4,560 7,380 15,200 27,500 43,600
650 18 38 71 145 218 420 669 1,180 2,410 4,360 7,070 14,500 26,400 41,800
700 17 36 68 140 209 403 643 1,140 2,320 4,190 6,790 14,000 25,300 40,100
750 17 35 66 135 202 389 619 1,090 2,230 4,040 6,540 13,400 24,400 38,600
800 16 34 63 130 195 375 598 1,060 2,160 3,900 6,320 13,000 23,600 37,300
850 16 33 61 126 189 363 579 1,020 2,090 3,780 6,110 12,600 22,800 36,100
900 15 32 59 122 183 352 561 992 2,020 3,660 5,930 12,200 22,100 35,000
950 15 31 58 118 178 342 545 963 1,960 3,550 5,760 11,800 21,500 34,000
1,000 14 30 56 115 173 333 530 937 1,910 3,460 5,600 11,500 20,900 33,100
1,100 14 28 53 109 164 316 503 890 1,810 3,280 5,320 10,900 19,800 31,400
1,200 13 27 51 104 156 301 480 849 1,730 3,130 5,070 10,400 18,900 30,000
1,300 12 26 49 100 150 289 460 813 1,660 3,000 4,860 9,980 18,100 28,700
1,400 12 25 47 96 144 277 442 781 1,590 2,880 4,670 9,590 17,400 27,600
1,500 11 24 45 93 139 267 426 752 1,530 2,780 4,500 9,240 16,800 26,600
1,600 1 23 44 89 134 258 411 727 1,480 2,680 4,340 8,920 16,200 25,600
1,700 11 22 42 86 130 250 398 703 1,430 2,590 4,200 8,630 15,700 24,800
1,800 10 22 41 84 126 242 386 682 1,390 2,520 4,070 8,370 15,200 24,100
1,900 10 21 40 81 122 235 375 662 1,350 2,440 3,960 8,130 14,800 23,400
2,000 NA 20 39 79 119 229 364 644 1,310 2,380 3,850 7,910 14,400 22,700

For SI:  linch = 25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1 degree = 0.01745 rad.

Notes:

1. NA means aflow of less than 10 cfh.

2. All table entries have been rounded to three significant digits.

Documents
32 2009 INTERMATIONA F@b%ﬁ]@ﬂ@%aring Hub

Full document details: ICC IFGC 2009


http://www.avadocuments.com/doc/icc-ifgc-2009
http://www.avadocuments.com/doc/icc-ifgc-2009

GAS PIPING INSTALLATIONS

Gas | Natural
TABLE 402.4(3) Inlet Pressure| 2.0 psi
SCHEDULE 40 METALLIC PIPE Pressure Drop| 1.0 psi
Specific Gravity| 0.60
PIPE SIZE (inch)

Nominal , 3/4 1 1y, 1Y, 2 2y, 3 4
ActuallD 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026
Length (ft) Capacity in Cubic Feet of Gas Per Hour

10 1,510 3,040 5,560 11,400 17,100 32,900 52,500 92,800 189,000
20 1,070 2,150 3,930 8,070 12,100 23,300 37,100 65,600 134,000
30 869 1,760 3,210 6,590 9,880 19,000 30,300 53,600 109,000
40 753 1,520 2,780 5,710 8,550 16,500 26,300 46,400 94,700
50 673 1,360 2,490 5,110 7,650 14,700 23,500 41,500 84,700
60 615 1,240 2,270 4,660 6,980 13,500 21,400 37,900 77,300
70 569 1,150 2,100 4,320 6,470 12,500 19,900 35,100 71,600
80 532 1,080 1,970 4,040 6,050 11,700 18,600 32,800 67,000
90 502 1,010 1,850 3,810 5,700 11,000 17,500 30,900 63,100
100 462 934 1,710 3,510 5,260 10,100 16,100 28,500 58,200
125 414 836 1,530 3,140 4,700 9,060 14,400 25,500 52,100
150 372 751 1,370 2,820 4,220 8,130 13,000 22,900 46,700
175 344 695 1,270 2,601 3,910 7,530 12,000 21,200 43,300
200 318 642 1,170 2,410 3,610 6,960 11,100 19,600 40,000
250 279 583 1,040 2,140 3,210 6,180 9,850 17,400 35,500
300 253 528 945 1,940 2,910 5,600 8,920 15,800 32,200
350 232 486 869 1,790 2,670 5,150 8,210 14,500 29,600
400 216 452 809 1,660 2,490 4,790 7,640 13,500 27,500
450 203 424 759 1,560 2,330 4,500 7,170 12,700 25,800
500 192 401 717 1,470 2,210 4,250 6,770 12,000 24,400
550 182 381 681 1,400 2,090 4,030 6,430 11,400 23,200
600 174 363 650 1,330 2,000 3,850 6,130 10,800 22,100
650 166 348 622 1,280 1,910 3,680 5,870 10,400 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
800 149 311 556 1,140 1,710 3,290 5,250 9,280 18,900
850 144 301 538 1,100 1,650 3,190 5,080 8,980 18,300
900 139 292 522 1,070 1,600 3,090 4,930 8,710 17,800
950 135 283 507 1,040 1,560 3,000 4,780 8,460 17,200
1,000 132 275 493 1,010 1,520 2,920 4,650 8,220 16,800
1,100 125 262 468 960 1,440 2,770 4,420 7,810 15,900
1,200 119 250 446 917 1,370 2,640 4,220 7,450 15,200
1,300 114 239 427 878 1,320 2,530 4,040 7,140 14,600
1,400 110 230 411 843 1,260 2,430 3,880 6,860 14,000
1,500 106 221 396 812 1,220 2,340 3,740 6,600 13,500
1,600 102 214 382 784 1,180 2,260 3,610 6,380 13,000
1,700 99 207 370 759 1,140 2,190 3,490 6,170 12,600
1,800 96 200 358 736 1,100 2,120 3,390 5,980 12,200
1,900 9B 195 348 715 1,070 2,060 3,290 5,810 11,900
2,000 91 189 339 695 1,040 2,010 3,200 5,650 11,500

For SI:  linch=25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1 degree = 0.01745 rad.
Note: All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas| Natural
TABLE 402.4(4) Inlet Pressure| 3.0 psi
SCHEDULE 40 METALLIC PIPE Pressure Drop| 2.0 psi
Specific Gravity| 0.60
PIPE SIZE (inch)

Nominal u, 3, 1 1Y, 1y, 2 2y, 3 4
ActuallD 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026
Length (ft) Capacity in Cubic Feet of Gas Per Hour

10 2,350 4,920 9,270 19,000 28,500 54,900 87,500 155,000 316,000
20 1,620 3,380 6,370 13,100 19,600 37,700 60,100 106,000 217,000
30 1,300 2,720 5,110 10,500 15,700 30,300 48,300 85,400 174,000
40 1,110 2,320 4,380 8,990 13,500 25,900 41,300 73,100 149,000
50 985 2,060 3,880 7,970 11,900 23,000 36,600 64,800 132,000
60 892 1,870 3,520 7,220 10,800 20,800 33,200 58,700 120,000
70 821 1,720 3,230 6,640 9,950 19,200 30,500 54,000 110,000
80 764 1,600 3,010 6,180 9,260 17,800 28,400 50,200 102,000
90 717 1,500 2,820 5,800 8,680 16,700 26,700 47,100 96,100
100 677 1,420 2,670 5,470 8,200 15,800 25,200 44,500 90,800
125 600 1250 2,360 4,850 7,270 14,000 22,300 39,500 80,500
150 544 1,140 2,140 4,400 6,590 12,700 20,200 35,700 72,900
175 500 1,050 1,970 4,040 6,060 11,700 18,600 32,900 67,100
200 465 973 1,830 3,760 5,640 10,900 17,300 30,600 62,400
250 412 862 1,620 3,330 5,000 9,620 15,300 27,100 55,300
300 374 781 1,470 3,020 4,530 8,720 13,900 24,600 50,100
350 344 719 1,350 2,780 4,170 8,020 12,800 22,600 46,100
400 320 669 1,260 2,590 3,870 7,460 11,900 21,000 42,900
450 300 627 1,180 2,430 3,640 7,000 11,200 19,700 40,200
500 283 593 1,120 2,290 3,430 6,610 10,500 18,600 38,000
550 269 563 1,060 2,180 3,260 6,280 10,000 17,700 36,100
600 257 537 1,010 2,080 3,110 5,990 9,550 16,900 34,400
650 246 514 969 1,990 2,980 5,740 9,150 16,200 33,000
700 236 494 931 1,910 2,860 5,510 8,790 15,500 31,700
750 228 476 897 1,840 2,760 5,310 8,470 15,000 30,500
800 220 460 866 1,780 2,660 5,130 8,180 14,500 29,500
850 213 445 838 1,720 2,580 4,960 7,910 14,000 28,500
900 206 431 812 1670 2,500 4,810 7,670 13,600 27,700
950 200 419 789 1,620 2,430 4,670 7,450 13,200 26,900
1,000 195 407 767 1,580 2,360 4,550 7,240 12,800 26,100
1,100 185 387 729 1,500 2,240 4,320 6,890 12,200 24,800
1,200 177 369 695 1,430 2,140 4,120 6,570 11,600 23,700
1,300 169 353 666 1,370 2,050 3,940 6,290 11,100 22,700
1,400 162 340 640 1,310 1,970 3,790 6,040 10,700 21,800
1,500 156 327 616 1,270 1,900 3,650 5,820 10,300 21,000
1,600 151 316 595 1,220 1,830 3,530 5,620 10,000 20,300
1,700 146 306 576 1,180 1,770 3,410 5,440 9,610 19,600
1,800 142 296 558 1,150 1,720 3,310 5,270 9,320 19,000
1,900 138 288 542 1,110 1,670 3,210 5,120 9,050 18,400
2,000 134 280 527 1,080 1,620 3,120 4,980 8,800 18,000

For SI:  1inch=25.4 mm, 1foot = 304.8 mm, 1pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m%h, 1 degree = 0.01745 rad.
Note: All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas | Natural
TABLE 402.4(5) Inlet Pressure| 5.0 psi
SCHEDULE 40 METALLIC PIPE Pressure Drop| 3.5 psi
Specific Gravity| 0.60
PIPE SIZE (inch)

Nominal 1, 3, 1 1%, 1Y, 2 2%, 3 4
ActuallD 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026
Length (ft) Capacity in Cubic Feet of Gas Per Hour

10 3,190 6,430 11,800 24,200 36,200 69,700 111,000 196,000 401,000
20 2,250 4,550 8,320 17,100 25,600 49,300 78,600 139,000 283,000
30 1,840 3,720 6,790 14,000 20,900 40,300 64,200 113,000 231,000
40 1,590 3,220 5,880 12,100 18,100 34,900 55,600 98,200 200,000
50 1,430 2,880 5,260 10,800 16,200 31,200 49,700 87,900 179,000
60 1,300 2,630 4,800 9,860 14,800 28,500 45,400 80,200 164,000
70 1,200 2,430 4,450 9,130 13,700 26,400 42,000 74,300 151,000
80 1,150 2,330 4,260 8,540 12,800 24,700 39,300 69,500 142,000
90 1,060 2,150 3,920 8,050 12,100 23,200 37,000 65,500 134,000
100 979 1,980 3,620 7,430 11,100 21,400 34,200 60,400 123,000
125 876 1,770 3,240 6,640 9,950 19,200 30,600 54,000 110,000
150 786 1,590 2,910 5,960 8,940 17,200 27,400 48,500 98,900
175 728 1,470 2,690 5,520 8,270 15,900 25,400 44,900 91,600
200 673 1,360 2,490 5,100 7,650 14,700 23,500 41,500 84,700
250 558 1,170 2,200 4,510 6,760 13,000 20,800 36,700 74,900
300 506 1,060 1,990 4,090 6,130 11,800 18,800 33,300 67,800
350 465 973 1,830 3,760 5,640 10,900 17,300 30,600 62,400
400 433 905 1,710 3,500 5,250 10,100 16,100 28,500 58,100
450 406 849 1,600 3,290 4,920 9,480 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 48,900
600 348 727 1,370 2,810 4,210 8,110 12,900 22,900 46,600
650 333 696 1,310 2,690 4,030 7,770 12,400 21,900 44,600
700 320 669 1,260 2,590 3,880 7,460 11,900 21,000 42,900
750 308 644 1,210 2,490 3,730 7,190 11,500 20,300 41,300
800 298 622 1,170 2,410 3,610 6,940 11,100 19,600 39,900
850 288 602 1,130 2,330 3,490 6,720 10,700 18,900 38,600
900 279 584 1,100 2,260 3,380 6,520 10,400 18,400 37,400
950 271 567 1,070 2,190 3,290 6,330 10,100 17,800 36,400
1,000 264 551 1,040 2,130 3,200 6,150 9,810 17,300 35,400
1,100 250 524 987 2,030 3,030 5,840 9,320 16,500 33,600
1,200 239 500 941 1,930 2,900 5,580 8,890 15,700 32,000
1,300 229 478 901 1,850 2,770 5,340 8,510 15,000 30,700
1,400 220 460 866 1,780 2,660 5,130 8,180 14,500 29,500
1,500 212 443 834 1,710 2,570 4,940 7,880 13,900 28,400
1,600 205 428 806 1,650 2,480 4,770 7,610 13,400 27,400
1,700 198 414 780 1,600 2,400 4,620 7,360 13,000 26,500
1,800 192 401 756 1,550 2,330 4,480 7,140 12,600 25,700
1,900 186 390 734 1,510 2,260 4,350 6,930 12,300 25,000
2,000 181 379 714 1,470 2,200 4,230 6,740 11,900 24,300

For SI:  linch=25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, |-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m%h, 1 degree = 0.01745 rad.
Note: All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas| Natural
TABLE 402.4(6) Inlet Pressure| Less than 2 psi
SEMIRIGID COPPER TUBING Pressure Drop| 0.3 in. w.e.
Specific Gravity| 0.60
TUBE SIZE (inch)
) K&L v, 3 Y 3 3, 1 1Y, 1Y 2
Nominal |, cr Y, Y, 5, v, 7 1 1%,
Outside 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 1.959
Length (ft) Capacity in Cubic Feet of Gas Per Hour
10 20 42 85 148 210 448 806 1270 2,650
20 14 29 58 102 144 308 554 873 1,820
30 11 23 47 82 116 247 445 701 1,460
40 10 20 40 70 99 211 381 600 1,250
50 NA 17 35 62 83 187 337 532 1,110
60 NA 16 32 56 79 170 306 482 1,000
70 NA 14 29 52 73 156 281 443 924
80 NA 13 27 48 68 145 262 413 859
90 NA 13 26 45 64 136 245 387 806
100 NA 12 24 43 60 129 232 366 761
125 NA 11 22 38 53 114 206 324 675
150 NA 10 20 34 48 103 186 294 612
175 NA NA 18 31 45 95 171 270 563
200 NA NA 17 29 41 89 159 251 523
250 NA NA 15 26 37 78 141 223 464
300 NA NA 13 23 3 71 128 202 420
350 NA NA 12 22 31 65 118 186 387
400 NA NA 1 20 28 61 110 173 360
450 NA NA 1 19 27 57 103 162 338
500 NA NA 10 18 25 54 97 153 319
550 NA NA NA 17 24 51 R 145 303
600 NA NA NA 16 23 49 88 139 289
650 NA NA NA 15 22 47 84 133 277
700 NA NA NA 15 21 45 81 128 266
750 NA NA NA 14 20 43 78 123 256
800 NA NA NA 14 20 42 75 119 247
850 NA NA NA 13 19 40 73 115 239
900 NA NA NA 13 18 39 71 111 232
950 NA NA NA 13 18 38 69 108 225
1,000 NA NA NA 12 17 37 67 105 219
1,100 NA NA NA 12 16 35 63 100 208
1,200 NA NA NA 1 16 34 60 95 199
1,300 NA NA NA 11 15 32 58 91 190
1,400 NA NA NA 10 14 31 56 88 183
1,500 NA NA NA NA 14 30 54 84 176
1,600 NA NA NA NA 13 29 52 82 170
1,700 NA NA NA NA 13 28 50 79 164
1,800 NA NA NA NA 13 27 49 7 159
1,900 NA NA NA NA 12 26 47 74 155
2,000 NA NA NA NA 12 25 46 72 151

For SI:  linch = 25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1 degree = 0.01745 rad.
Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products.
2. NA means aflow of less than 10 cfh.
3. All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas| Natural
TABLE 402.4(7) Inlet Pressure| Less than 2 psi
SEMIRIGID COPPER TUBING Pressure Drop| 0.5 in. w.e.
Specific Gravity| 0.60
TUBE SIZE (inch)
K&L Il 3 1) 5 3 1 1 1 2
Nominal ACR a D) 5/ 3 n 1Y, 13
Outside 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 1481 1.959
Length (ft) Capacity in Cubic Feet of Gas Per Hour
10 27 55 111 195 276 590 1,060 1,680 3,490
20 18 38 7 134 190 406 730 1,150 2,400
30 15 30 61 107 152 326 586 925 1,930
40 13 26 53 92 131 279 502 791 1,650
50 1 23 47 82 116 247 445 701 1,460
60 10 21 42 74 105 224 403 635 1,320
70 NA 19 39 68 96 206 371 585 1,220
80 NA 18 36 63 90 192 345 544 1,130
90 NA 17 34 59 84 180 324 510 1,060
100 NA 16 32 56 79 170 306 482 1,000
125 NA 14 28 50 70 151 271 427 890
150 NA 13 26 45 64 136 245 387 806
175 NA 12 24 41 59 125 226 356 742
200 NA 1 22 39 55 117 210 331 690
250 NA NA 20 34 48 103 186 294 612
300 NA NA 18 31 44 94 169 266 554
350 NA NA 16 28 40 86 155 245 510
400 NA NA 15 26 38 80 144 228 474
450 NA NA 14 25 35 75 135 214 445
500 NA NA 13 23 33 71 128 202 420
550 NA NA 13 22 32 68 122 192 399
600 NA NA 12 21 30 64 116 183 381
650 NA NA 12 20 29 62 111 175 365
700 NA NA 11 20 28 59 107 168 350
750 NA NA 1 19 27 57 103 162 338
800 NA NA 10 18 26 55 99 156 326
850 NA NA 10 18 25 53 96 151 315
900 NA NA NA 17 24 52 B 147 306
950 NA NA NA 17 24 50 90 143 297
1,000 NA NA NA 16 23 49 88 139 289
1,100 NA NA NA 15 22 46 84 132 274
1,200 NA NA NA 15 21 44 80 126 262
1,300 NA NA NA 14 20 42 76 120 251
1,400 NA NA NA 13 19 41 73 116 241
1,500 NA NA NA 13 18 39 71 111 232
1,600 NA NA NA 13 18 38 68 108 224
1,700 NA NA NA 12 17 37 66 104 217
1,800 NA NA NA 12 17 36 64 101 210
1,900 NA NA NA 1 16 35 62 98 204
2,000 NA NA NA 11 16 34 60 95 199

For SI:  linch=25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1degree = 0.01745 rad.
Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products.
2. NA means aflow of less than 10 cfh.
3. All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas| Natural
TABLE 402.4(8) Inlet Pressure| Less than 2 psi
SEMIRIGID COPPER TUBING Pressure Drop| 1.0 in. w.e.
Specific Gravity| 0.60
INTENDED USE: SIZING BETWEEN HOUSE LINE REGULATOR AND THE APPLIANCE
TUBE SIZE (inch)
) K&L v, 3 1 5 3, 1 1%, 1) 2
Nominal ACR 3, " 5, 3, A 1, 1%
Outside 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 1.959
Length (ft) Capacity in Cubic Feet of Gas Per Hour
10 39 80 162 283 402 859 1,550 2,440 5,080
20 27 55 111 195 276 590 1,060 1,680 3,490
30 21 44 89 156 222 474 853 1,350 2,800
40 18 38 77 134 190 406 730 1,150 2,400
50 16 33 68 119 168 359 647 1,020 2,130
60 15 30 61 107 152 326 586 925 1,930
70 13 28 57 929 140 300 539 851 1,770
80 13 26 53 92 131 279 502 791 1,650
90 12 24 49 86 122 262 471 742 1,550
100 1 23 47 82 116 247 445 701 1,460
125 NA 20 41 72 103 219 394 622 1,290
150 NA 18 37 65 B 198 357 563 1,170
175 NA 17 34 60 85 183 329 518 1,080
200 NA 16 32 56 79 170 306 482 1,000
250 NA 14 28 50 70 151 271 427 890
300 NA 13 26 45 64 136 245 387 806
350 NA 12 24 41 59 125 226 356 742
400 NA 1 22 39 55 117 210 331 690
450 NA 10 21 36 51 110 197 311 647
500 NA NA 20 34 48 103 186 294 612
550 NA NA 19 32 46 98 177 279 581
600 NA NA 18 31 44 94 169 266 554
650 NA NA 17 30 42 90 162 255 531
700 NA NA 16 28 40 86 155 245 510
750 NA NA 16 27 39 83 150 236 491
800 NA NA 15 26 38 80 144 228 474
850 NA NA 15 26 36 78 140 220 459
900 NA NA 14 25 35 75 135 214 445
950 NA NA 14 24 34 73 132 207 432
1,000 NA NA 13 23 33 71 128 202 420
1,100 NA NA 13 22 32 68 122 192 399
1,200 NA NA 12 21 30 64 116 183 381
1,300 NA NA 12 20 29 62 111 175 365
1,400 NA NA 11 20 28 59 107 168 350
1,500 NA NA 1 19 27 57 103 162 338
1,600 NA NA 10 18 26 55 99 156 326
1,700 NA NA 10 18 25 53 96 151 315
1,800 NA NA NA 17 24 52 B 147 306
1,900 NA NA NA 17 24 50 90 143 297
2,000 NA NA NA 16 23 49 83 139 289

For SI:  linch=25.4 mm, 1foot = 304.8 mm, 1 pound per sguare inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1 degree = 0.01745 rad.

Notes:

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

2. NA means aflow of less than 10 cfh.

3. All table entries have been rounded to three significant digits.
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GAS PIPING INSTALLATIONS

Gas | Natural
TABLE 402.4(9) Inlet Pressure| Less than 2.0 psi
SEMIRIGID COPPER TUBING Pressure Drop| 17.0 in w.e.
Specific Gravity| 0.60
TUBE SIZE (inch)
) K&L v 3 v) 9 3 1 1y 1% 2
Nominal ACR 3 v) 5, 3 7 1y 1
Outside 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 1.959
Length (ft) Capacity in Cubic Feet of Gas Per Hour
10 190 391 796 1,390 1970 4,220 7,590 12,000 24,900
20 130 269 547 956 1,360 2,900 5,220 8,230 17,100
30 105 216 439 768 1,090 2,330 4,190 6,610 13,800
40 90 185 376 657 932 1,990 3,590 5,650 11,800
50 79 164 333 582 826 1,770 3,180 5,010 10,400
60 72 148 302 528 749 1,600 2,880 4,540 9,460
70 66 137 278 486 689 1470 2,650 4,180 8,700
80 62 127 258 452 641 1,370 2,460 3,890 8,090
90 58 119 243 424 601 1,280 2,310 3,650 7,590
100 55 113 229 400 568 1,210 2,180 3,440 7,170
125 48 100 203 355 503 1,080 1,940 3,050 6,360
150 44 90 184 321 456 974 1,750 2,770 5,760
175 40 83 169 296 420 896 1610 2,540 5,300
200 38 7 157 275 390 834 1,500 2,370 4,930
250 33 69 140 244 346 739 1,330 2,100 4,370
300 30 62 126 221 313 670 1210 1,900 3,960
350 28 57 116 203 288 616 1,110 1,750 3,640
400 26 53 108 189 268 573 1,030 1,630 3,390
450 24 50 102 177 252 538 968 1,530 3,180
500 23 47 96 168 238 508 914 1,440 3,000
550 22 45 91 159 226 482 868 1,370 2,850
600 21 43 87 152 215 460 829 1,310 2,720
650 20 41 83 145 206 441 793 1,250 2,610
700 19 39 80 140 198 423 762 1,200 2,500
750 18 38 77 135 191 408 734 1,160 2,410
800 18 37 74 130 184 394 709 1,120 2,330
850 17 35 72 126 178 381 686 1,080 2,250
900 17 34 70 122 173 370 665 1,050 2,180
950 16 33 68 118 168 359 646 1,020 2,120
1,000 16 32 66 115 163 349 628 991 2,060
1,100 15 31 63 109 155 332 597 941 1,960
1,200 14 29 60 104 148 316 569 898 1,870
1,300 14 28 57 100 142 303 545 860 1,790
1,400 13 27 55 96 136 291 524 826 1,720
1,500 13 26 53 93 131 280 505 796 1,660
1,600 12 25 51 89 127 271 487 768 1,600
1,700 12 24 49 86 123 262 472 744 1,550
1,800 11 24 48 84 119 254 457 721 1,500
1,900 1n 23 47 8l 115 247 444 700 1,460
2,000 11 22 45 79 112 240 432 6381 1,420

For SI:  linch=25.4 mm, 1foot = 304.8 mm, 1 pound per square inch = 6.895kPa, I-inch water column = 0.2488 kPa,
1 British thermal unit per hour = 0.2931 W, 1 cubic foot per hour = 0.0283 m¥h, 1 degree = 0.01745 rad.
Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products.
2. All table entries have been rounded to three significant digits.
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