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PREFACE 

Introduction 
Intcmationally. code officials rccognize the need for a modern, up-to-date fuel gas code addressing the design and installation of 
fuel gas systems and gas-fired appliances through requirements emphasizing performance. The Inter-nlatior~al Fuel Gus CodeM, in 
this 2006 edition, is designed to rncct thesc nceds through model code regulations that safeguard the public health and safcty in all 
communities, large and small. 

This comprchcnsive fuel 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 
11cw fuel gas system and appliance designs. This 2006 edition is fully compatible with all the Ii~terrzutio~~ul  code.^'" (I-Codes") pub- 
lished by the International Code Council (ICC)O0, including thc Intcrrzatiorzal Buildir~g Code", ICC Electricnl CodeG3, I/~tarrztatiorzul 
Energy Corrservutioiz CodeQ9, 1tlter.natiori.ul E.uistii?g B~riltiing Codec9, Irzternatioizal Fire Code@, Ir~ter.rzutional Mechur~icul Codea3, 
ICC Perfinriunce CodeG, Ii7terrzatiorzal Pluv~bir~g Codea, Irzterrzutior~al Private Selvage Disposal Codrq. I~i.terrrationul Propert)] 
Mainterlclnce Codea', Irzterrrutiorzal Residential CodeG2. Interrzatiorzul Wilcllaizd-Urban 11lte~fac.e CodeTM and Irztemutiorzc~l Zonirlg 
Codec@. 

The International F L L ~ ~  Gas Code provisions provide Inany bcnefits, among which is the model code dcvelopment process that 
offers an intcrnational forum for fuel gas technology professionals to discuss performance and prescriptive code rcquiremcnts. This 
forum provides an excellcnt arena to debate proposed revisions. This model code also encourages intcrnational consistency in the 
application of provisions. 

Development 
'The first edition of the Interrzutiorzrrl Fuel Gus Code ( 1997) was the culmination of an effort initiatcdin 1996 by a dcvclopment con)- 
mittee appointcd by ICC and consisting of representatives of the thrce statutory mcmbers of the International Code Council at that 
timc, including: Building Officials and Code Adminis~rators International, Inc. (BOCA), International Confcrcnce of Building 
Officials (ICBO) and Southern Building Code Congress International (SBCCI) and the gas industry. The intcnt was to draft a com- 
prehcnsivc set of regulations for fuel gas systems and gas-fired appliances consistcnt with a ~ ~ d  inclusive of the scopc of thc existing 
mechanical, plumbing and gas codcs. Technical content of the latest model codes promulgated by BOCA, ICBO, SBCCI and ICC 
ar~d  the Nutiorzal Fuel Gas Cock. (ANSI 2223.1) was utilized as the basis for the development. This 2006 edition presents the code as 
originally issued, with changes reflected in subsequent editions through 2003, and with code changes approvcd through thc ICC 
Code Development Process through 2005 and standard revisions correlated with ANSI 2233.1-2006. A new edition such as this is 
promulgated every thrce years. 

This codc is founded on principles intended to establish provisions consistent with the scope of a fuel gas code that adcquatcly 
protects p ~ ~ b l i c  health, safety and welfare; provisions that do not unnecessarily incrcase construction costs; provisions that do not 
restrict the use of new materials, products or methods of construction; and provisions that do not givc preferential Ireatnicnt to par- 
ticular types or classes of materials, products or methods of constri~ction. 

Format 
'The Interrzc~tiorital Falei Gas Code 1s segregated by section numbers into two categories - "code" and "standard" - all coordinated 
and incorporated into a single docun~ent. The sections that are "code" arc designated by the acronym "IFGC" ncxt to thc main sec- 
tion numbcr (e.g., Section 101). The sections that are "standard" are designated by the acronym "IFGS" next to the maln section 
numbcr (e.g., Scction 304). 

Adoption 
The I~zter~rzatior~ul Fcrel Gus Code is available for adoption and use by jurisdictions internationally. Its use within a governmental 
jurisdiction is intcnded to be accomplished through adoption by reference in accordance with proceedings establishing the jurisdic- 
tion's laws. At thc time of adoption, jurisdictions should inscrt the appropriate information in provisions requiring spccific local 
information, such as the name of the adopting jurisdiction. These locations are shown in bracketcd words in small capital lcttcrs in 
thc code and in the sample ordinance. The sample adoption ordinance on page v addresses several key elements of a code adoption 
ordinance, including thc information required for insertion into thc code text. 

Maintenance 
l'hc Irztenzntiout~l Fuel Gas Codc is kept up to date through the review of proposcd changes submitted by code cnforcing officials. 
industry representatives, dcbign professionals and other interested parties. Proposcd changes are carefully considcrcd through an 
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open code cicvclop~nent process in which all interested and affected parties may participate. The code develop~nent process of the 
Z T Z I P ~ ~ ( ~ ~ ~ O ~ ~ L I I  F~iel Gas Code is slightly different than the process for the other I~zterrzatiorzal Codes. 

Proposed changes to text designated "IFGC" are subject to thc ICC Code Development Process. For more information regarding 
the code developmcnt proccss, contact the Code and Standard Development Department of the International Codc Council. 

Proposed changes to text designated as "IFGS" are subject to the standards development proccss which maintains the Nutional 
Fuel Gas Codc (ANSI 2223.1). For more information regarding the standard develop~nent process, contact the American Gas 
Association (AGA) at 400 N. Capitol Street, S.W., Washington, DC 20001. 

While the development procedure of the Intcrr~ational Fuel Gas Code assures the highest degree of care, the ICC, its members, 
the ACA and those participating in the development of this code do not accept any liability resulting from complia~ice or noncompli- 
ancc with the provisions because thc ICC, its founding 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 cach codc development cycle, proposed changes to the code are considered at the Code Development Hearings by the ICC Fuel 
Gas Code Development Comm~ttee, whosc action constit~~tes a recommendation to the voting membersh~p for final action on the 
proposcd change. Proposcd changes to a codc section that has a number beginning with a letter in brackets arc considered by a dif- 
ferent code development committee. For example, proposed changes to code sections that have [B] in front of them (e.g., LB]102.1) 
are considered by the International Building Code Development Committee at the code development hearings. 

The content of sections in this code that begin with alelter designation are maintairiedby another code dcveloprnent committcein 
accordance with the following: 

[B] = lntcrnational Building Code Developme~lt Cornmiltee; 

[MI = lntcrnational Mechanical Code Development Committee; and 

[F] = International Firc Code Development Committee. 

Marginal Markings 
Solid vertical lines in thc margins within thc body of the code indicate a technical change from the requirements of the 2003 edition. 
Dclction indicators in the form of an arrow (@) are provided in the margin whcre an entire section. paragraph, exception or table has 
been deleted or item in a list of itenis or in a table has becn deleted. 
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ORDINANCE 

Thc hlt~irlatioilal Codes are designed and promulgated to be adopted by refercncc by ordinancc. Jurisdictions wishing to adopt the 
2006 Intel-r~arional FZIEI Gas Code as an enforceable regulation governing fuel gas systems and gas-fired appliances should cnsiire 
that certain factual information is included in the adopting ordinance at the Lime adoption is being considered by thc appropriate 
governmental body. Thc following sample adoption ordinance addresses several key clements of a code adoption ordinancc, includ- 
ing the information required for insertion into the code text. 

SAMPLE ORDINANCE FOR ADOPTION OF 
THE INTEaNATIONAL FUEL GAS CODE 

ORDINANCE NO. 

An ordinance of the [JURISDICTION] adopting the 2006 edition of the Intetnational Fuel Gas Code, regulating and governing fuel 
gas systems and gas-fircd appliances in the [JURISDICTION]; providing for the issuance of permits and collectior~ of fces therefor: 
repealing Ordinance No. of the [JURISDICTION] and all other ordinances andparts of the ordinances in conflict thcrewith. 

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

Section 1. That a certain document, threc (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 Ir~terr~atiorlal F~lc l  Gas Code, 2006 edition, including 
Appendix Chapters [FILL IN THE APPENDIX CHAPTERS BEING ADOPTED] (seeIizte~-national FLIC~ Gus Code Section 10 1 .3, 2006 cdi- 
tion), as published by the International Code Council, be and is hcreby adopted as the Fuel Gas Code of the [JURISDICTION], in the 
State of [STATE NAME] for regulating and governing fucl 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 tcrms of 
said File1 Gas Code on file in the oftice of the [JURISDICTION] are hereby referred to, adopted, and made a part hcrcof, as if fully sct 
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: 

Scction 101.1. Insert: [NAME OF JURISDICTION] 

Section 106.5.2. Insert: [APPROPRIATE SCHEDULE] 

Section 106.5.7. 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 conilict herewith are hcreby repealed. 

Section 4. That if any section, subsection, sentence. clause or phrase of this ordinance is, for any reason, held to be unconstitutional, 
such decision shall not affcct the validity of the remaining portions of this ordinance. The [GOVERNING BODY] hereby dcclarcs that it 
wouldhave passcd this ordinance, and each section, subsection, clausc or phrase thcrcof, irrcspectivc of thc Fdct that any oncor more 
sections, subsections, scntences. clauses and phrases be declared unconstitutional. 

Section 5. That nothing in this ordinance or in Lhe Fuel Gas Code hcreby adopted shall bc construed to affect any suit or procccding 
iinpcnding in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or existing, undcr any 
act or ordinance hcreby repealed as citcd in Section 3 of this ordinancc; nor shall any just or legal right or reincdy of any charactcr be 
lost, impaired or affected by this ordinancc. 

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this ordinance to be publishccl. 
(An additional provision may be required to direct the number of times the ordinance is to be published and to specify that it is to bc 
in a newspaper in general circulation. Posting may also be required.) 

Section 7. That this ordinance and the rules, regulations, provisions, recluiremcnts, orders and matters established and adopted 
hcrcby shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption. 
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CHAPTER 1 

ADMINISTRATION ' 

SECTION 101 (IFGC) 
GENERAL 

101.1 Title. These rcgulations shalL be known as the Fuel Gas 
C,'ntie of [ N A M E  OF JURISDlCTION], hereinafter referred to as 
"this code." 

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

I gas piping systems, fuel gas utilization equipment, gaseous 
hydrogen systems and related accessories in accordance with 
Sections 101 2. I through 101 2.5. 

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

1, 101.2.1 Gaseous hydrogen systems. Gaseous hydrogen 
systcrns shall be regulated by Chaptcr 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 f o ~  LP-gas with an operating pressure of 20 psig 
(140 kPa gauge) or less, except as provided in Section 
402.6.1. Covcragc shall extend from the point of delivcry to 
the outlet of the equipment shutoff valves. Piping systems 
requirements shall include design, materials, components, 
fabrication. assembly, installation, testing, inspection, oper- 
ation and maintenance. 

101.2.3 Gas utilization equipment. Requirements for gas 
utilization equipmcnl and related accessories shall include 
installation, combustion and ventilation air and venting and 
connections to piping systems. 

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

I .  Portable LP-gas cquipmcnt of all typcs that is not 
connected to a fixed fuel piping system. 

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

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

4. Oxygen-fuel gas cutting and welding sqstcms. 

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

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

7. Integrated chemical plants or portions of such plants 
where flammablc or combustible l~quids or gascs 
arc produccd by. or uscd in, chcmical reactions. 

8. LP-gas installations a1 ~rtilily gas pl;lnts. 

9. Liquefied natural gas (LNG) installations. 

10. Fuel gas piping in power and atonlic energy plants. 

1 I .  Proprietary itcms of equipment, apparatus or instru- 
ments such as gas-generating sets, compressors and 
calorimeters. 

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

13. Temporary LP-gas piping for buildings undcr con- 
struction or renovation that is not to become part of 
the permancnt piping system. 

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

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

16. Except as provided in Section 401 . l .  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 within the 
flammable range with an operating pressure greater 
than 10 psig (69 kPa gauge). 

19. Portable fuel cell appliances that arc neither con- 
nected to a fixed piping sy3teni nor intcrconnccted 
to a power grid. 

101.2.5 Other fuels. The rcquiren~rnlx for the des~gn, 
installation, maintenance. alteration and inspection of 
mechanrcal systcms operating w ~ t h  fucls othcr than file1 gas 
shall be regulated by the Interrzutzoi~al Mechaiiicul 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 
wclfare by regulat~ng and controlling the design, construction, 
installation, quality of materials, location. operation and main- 
tenance or use of fuel gas systems. 

101.5 Severability. If a hection, subsection, sentence, clausc or 
phrase of this code is. for any reason, held to be unconstitu- 
t~onal, such decision shall not affect the val~dity of the rcmain- 
ing portions of this code. 

SECTION 102 (IFGC) 
APPLICABILITY 

102.1 General. The provisions of this code shall apply to all 
matters affecting or relating to structures and premises. as set 
forth in Section 101. Where, in a specific casc, differcnt sec- 
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tions of this codc specify different materials, methods of con- 
struction or othcr requirements, the rnost restrictive shall 
govern. 

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

[EB] 102.2.1 Existing buildings. Additions, alterations, 
rcnovations or repairs related to building or structural issues 
shall be regulated by the I/zter~zatioizal Building Code. 

102.3 Maintenance. Installations. both cxisting and new, and 
parts thercof 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 werc installed. The owncr or the owner's designated agent 
shall be rcsponsiblc for rnaintcnance 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 requircd for new installations without requiring thc exist- 
ing installation to comply wilh all of the requirements of this 
code. Additions, alterations or repairs shall not cause an exist- 
ing installation to become unsafe, hazarcious 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 as was in the existing system, is not hazardous and 
is approved. 

102.5 Change in occupancy. It shall be unlawful to make a 
changc in the occupancy of a structure which will subject the 
structure to the special provisions of this code applicable to the 
new occupancy without approval. The code official shall cer- 
tify that such structure meets the 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 sbuctures shall not be 
mandatory for existing buildings or structures identified and 
classified by the state or local j~~risdiction as hlstoric buildings 
when such bulldings 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. 
repalr, enlargement. restoration, relocation or moving of build- 
ings. 

102.7 Moved buildings. Except as detcrrnined by Scction 
102.2, installations that are a part of buildings or structures 
moved intoor within the jurisdiction shall comply with the pro- 
visions of this codc for new installations. 

102.8 Referenced codes and standards. The codes and stan- 
dards referenced in this code shall be those that are lisled in 
Chapter 8 and such codes and standards shall be considered 
part of thc requircmcntr of this code to the prescribed cxtcnt of 

each such reference. Where differences occur betwccn provi- 
sions of this code and the referenced standards, the provisions 
of this code shall apply. 

Exception: Whcre enforccment of a code provision would 
violate the conditions of the listing of the equipment or 
appliance; the conditions of the listing and the manufac- 
turcr's installation instructions shall apply. 

102.9 Requirements not covered by code. Requirements ncc- 
essary for the strength, stability or propcr opcration of an cxist- 
ing or proposed installation, or for the public safely, health and 
gencral welfare, not specifically covered by this code, shall be 
determincd by the code official. 

SECTION 103 (IFGC) 
DEPARTMENT OF INSPECTION 

103.1 General. The Department of Inspection is hereby cre- 
ated and the executive official in chalgc thercof shall bc known 
as the code official. 

103.2 Appointment. The codc official shall be appointed by 
thc chief appointing authority of the jurisdiction; and thc code 
official shall not be rcinoved from office except for cause and 
after full opportunity to be heard on specific and rclcvant 
charges by and bcfore the appointing authority. 

103.3 Deputies. In accordance with the prescribed proccdurcs 
of this jurisdiction and with the concurrence of the appointing 
authority. the code official shall have the authority to appoint a 
deputy code official, otherrelatcd technical officcl-s, inapcctors 
and other employees. 

103.4 Liability. Thc codc official, officcr or employce charged 
with thc enforccment of this code, while acting for the jurisdic- 
tion, shall not thereby bc rendered liable persol~ally. and is 
hereby relieved from all personal liability for any damage 
accruing to persons or property as a result of an act requircd or 
pemlitted in the discharge of official dutics. 

Any suit instituted against any officer or cmployee because 
of an act performed by that officer or elnployee in the lawful 
discharge of duties and under the provisions of this code shall 
be defended by the legal rcpresentative of the jurisdiction until 
the final termination of the proceedings. The codc official or 
any subordinate shall not be liable for costs in an action, suit or 
proceeding that is instituted in pursuance of thc provisions of 
this code; and any officer of the Department oPInspcction. act- 
ing in good faith and without malice, shall be free from liability 
for acts performed under any of its provisions or by reason of 
any act or omission in the perfo~~nance of official duties in con- 
nection lherewith. 

SECTION 104 (IFGC) 
DUTIES AND POWERS OF THE CODE OFFICIAL 

104.1 General. The code official shall enforce the provisions 
of this code and shall act on any question relative to the ii~stalla- 
tion, alteration: repair, maintcnance or operation of systcnis, 
exccpt as otherwise spccifically provided for by statutory 
requirements or as provided for in Sections 104.2 through 
104.8. 
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104.2 Rule-making authority. The codc official shall havc 
authority as necessary in thc interest of public hcalth, safety 
and general welfare to adopt and promulgate rules and regula- 
tions; interpret and implement the provisions of this code; 
securc the intent thereof and designate I-equirements applicable 
because of local climatic or other conditions. Such rules shall 
not have the effcct of waiving structural or fire performance 
requirements \pecifically provided for in this code, or of violat- 
ing accepted cngincering mcthods involving public safety. 

104.3 Applications and permits. The code official shall 
reccive applications and issue pennils for installations and 
alterations under the scope of this code, inspect the prcmises 
for which such permits have been issucd and cnforce compli- 
ance with the provisions of this code. 

104.4 Inspections. The code official shall make all of the 
rcqulred inspections, or shall accept reports of inspection by 
approved agencies or individuals. All reports of such inspec- 
t~ons shall be in writing and shall be certified by a responsible 
officer of such approved agency or by the recponsible individ- 
ual. The code official is authorized to engage such expert opin- 
ion as deemed neccssary to report upon unusual technical 
issues that arisc, rubject to the approval of the appointing 
au thori t17. 

104.5 Right of cntry. Whenever it is necessary to make an 
inspection to cnforce the provisions of this code, or whenever 
the code official has reasonable cause to believe that therc 
cxists in a building or upon any premises any conditions orvio- 
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 pcrform the duties imposed upon the code official 
by this code. If such building or premises is occupied, the code 
official shall prcsent credentials to the occupant and request 
entry. If such building or prenliscs is unoccupied, the code offi- 
cial shall first makc a rcasonable cffort to locate the owner or 
othcr pcrson having chargc or control of the building or pre- 
mises and reyucst en t~y .  Ifeutry is refused, the code official has 
recourse to cvcry remedy provided by law to secure entry. 

When the codc official has first obtaincd a proper inspection 
warrant or othcr remedy provided by law to securc entry, an 
owncr or occupant or person having charge, care or control of 
thc building or prcmiscs shall not fail or neglect, aftcr proper 
request is made as hcl-ein provided, to promptly permit entry 
therein by the code official for the purpose of inspection and 
cxarnlnation pursuant to this code. 

104.6 Identification. The code official shall carry proper iden- 
tification when inspecting structures or premises in the perfor- 
nlancc of dutics under this code. 

104.7 Notices and orders. The code official shall issue all nec- 
essary notices or orders to cnsure compliance with this code. 

104.8 Department records. The code official shall keep offi- 
cial records of applications received, permits and ccrtiticates 
issued, fccs collcctcd, reports of inspections, and notices and 
orders issued. Such rccords shall be retainccl in the official 
records as long as the building or structure to which such 
records relate remains in existence, unless otherwise provided 
for by other regulations. 

SECTION 105 (IFGC) 
APPROVAL 

105.1 Modifications. Whenever thcre are practical difficulties 
involved in carrying out the provisions of this codc. the code 
official shall have the authority to grant ~nodificat~ons for indi- 
vidual cases. provided the codc official shall first find that spe- 
cial individual reason makes thc strict lctter of this code 
impractical and that such modification is in compliance with 
thc intent and ourDose of this code and does not lcssen hcalth. 

1 1  

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 and equipment. The 
provisions of this code arc not intcnded to prevent thc installa- 
tion of any material or to prohibit any method of construction 
not specifically prescribed by this code. provided that any such 
alternative has been approved. An alternative material or 
method of constnlction shall be approved whcre thc code offi- 
cial finds that the proposed design is satisfactory and complics 
with the intent of the provisions of this code. and that the mate- 
rial, 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. 

105.3 Required testing. Whenever there is insufficient evi- 
dence of compliance with the provisions of this code. cvidence 
that a material or method does not conform to the requirements 
of this codc, 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 
expensc to the jurisdiction. 

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

105.3.2 Testing agency. All tests shall bc pcrforrned by an 
approved agency. 

105.3.3 Test reports. Reports of tests shall bc retained by 
the code official for the period requircd for rctcntion of pub- 
lic records. 

105.4 Material and equipment reuse. Materials, equipment 
and devices shall not be reused unlcss such elements have been 
reconditioned, tested and placed in good and proper working 
condition. and approvcd. 

SECTION 106 (IFGC) 
PERMITS 

106.1 When required. An owncr, authori~cd agent or contrac- 
tor who desires LO erect, install, enlarge, altcr, repair, rcmovc, 
convert or replace an installation regulated by this codc, or to 
cause such work to be done, shall first niake application to the 
codc official and obtain the requircd permit for the work. 

Exception: Where equipment rcplacemcnts and rcpairs arc 
required to be performed in an emergency situation, the pcr- 
mit application shall be subn~itted within the ncxt working 
business day of the Department of Inspection. 

2006 INTERNATIONAL FUEL GAS CODE@ 

Full document details: ICC IFGC 2006

http://www.avadocuments.com/doc/icc-ifgc-2006
http://www.avadocuments.com/doc/icc-ifgc-2006


ADMINISTRATION 

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

1. Any portable heating appliance. 

7,. Replacement of any minor component of equipment that 
does not alter approval of such equiplncnt or make such 
equipment unsafe. 

Exen~ption from the permit requirements of this code shall 
not be deemed to grant authorization for work to be done in vio- 
lation of thc provisions of this code or of other laws or ordi- 
nances of this jurisdiction. 

106.3 Application for permit. Each applicatiori for a perm~t, 
with thc rcquircd fec, shall bc filed with the code official on a 
form furnished for that purpose and shall contain a general 
description of the proposed work and its location. The applica- 
tion shall be signed by the owner or an authorized agent. The 
pcrnlit application shall indicate the proposcd occupancy of all 
parts of the building and of that portion of the sitc or lot, if 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 official shall require construction 
documents, co~nputations and specifications to be prepared 
and designed by a registcred dcsign professional when 
required by state law. Construction documents shall be 
drawn to scalc and shall bc of sufficient clarity to indicate 
the location, nature and cxtent of the work proposed and 
show in detail that the work conforlns to the provisions of 
this codc. Construction documents for buildings more than 
two stories in height shall indicate whcre penetrations will 
be made for installations and shall indicate the materials and 
methods for maintaining required structural safety, 
fire-resistance rating and fire,blocking. 

Exception: The codc official shall have the authority to 
waive the submission of constructio~l documcnts, calcu- 
lations or other data if the nature of the work applied for 
is such that reviewing of construction documents is not 
necessary to determine compliance with this code, 

106.4 Permit issuance. The application. construction docu- 
ments and other data filcd by an applicant for a permit shall be 
reviewed by the code official. If the code official finds that the 
proposed work conforms to thc requirements of this code and 
all laws and ordinances applicable thereto. and that the fees 
specified in Section 106.5 have been paid, a permit shall be 
issucd to thc applicant. 

106.4.1 Approved construction documents. When the 
code official issues thc 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, 
n~odified or altered without authorization from the code 
oftlcial. Work shall be done in accordance with the 
approved collstruction documcnts. 

The code official shall have the authority to issue a permit 
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 
detailed statements have been filed complying with all pcrti- 
ilent reqnircments 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. 

106.4.2 Validity. The issuancc of a permit or approval of 
construction documents shall not be construed to be a pcr- 
mit for, or an approval of, any violation of any of the provi- 
sions of this code or of othcr ordinances of the jurisdiction. 
A permit presuming to give authority to violate or cancel the 
provisions of this codc sllall be invalid. 

The issuance of a permit based upon construction docu- 
ments and other data shall not prevent the code official from 
thereafter requiring the correction of errors in said construc- 
tion documents and other data or from preventing building 
operations from being carried on thercunder whcn in viola- 
tion of this code or of other ordinances of this jurisdiction. 

106.4.3 Expiration. Every permit issued by the cotic offi- 
cial 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 ally 
time after the work is commenced for a period of 180 days. 
Before such work rccommenccs, a new permit shall be first 
obtained and the fee, thcrcfor, shall bc onc-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 docun~ents for such work; and further that suc l~  suspen- 
sion or abandonment has not exceeded one ycar. 

106.4.4 Extensions. A permittec holding an uncxpircd per- 
mit shall have the right to apply for an extension ofthe t in~e  
within which he or she will commence work under that per- 
mit when work is unable to be commenced within the time 
rcquired by this section for good and satisfactory rcasons. 
The code official shall extend the time for action by the 
pe~mittee for a period not exceeding 180 days if therc IS rea- 
sonable cause. A per~nit shall not be extended more than 
once. The fee for an extension shall be one-half the amount 
requircd for a new permit for such work. 

106.4.5 Suspension or revocation of pennit. The code 
official shall revoke a permit or approval issucd under thc 
provisions of this code in case of any false statement or mis- 
representation of fact in the application or on the construc- 
tion documents upon which the permit or approval was 
based. 

106.4.5 Retention of construction documents. One set of 
construction documents shall be retained by thc code offi- 
cial until final approval of the work c o ~ ~ e r e d  therein. One set 
of approved construction documents shall be returned to the 
applicant, and said set shall be kcpt on the sitc of the build- 
ing or work at all times during which the work authorized 
thereby is in progress. 

106.5 Fees. A permit shall not be issued until thc fces prc- 
scribed in Section 106.5.2 have been paid, nor shall an amend- 
ment to a permit be released until the additional fee, if any, due 
to an increase of the installation, has been paid. 
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106.5.1 Work commencing before permit issuance. Any 
person who commences work on an installation before 
obtaining thc necessary permits shall be subject to 100 per- 
cent of thc usual permit fee in addition to the requiredpcrmit 
fecs. 

106.5.2 Fee schedule. The fees for work shall be as indi- 
cated in thc following schcdule. 

(JURISDICTION TO INSERT APPROPRIATE SCHEDULE] 

106.5.3 Fee refunds. The code official shall authorize the 
refunding of fees as follows. 

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

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

3. Not lnorc than [SPECIFY PERCENTAGE] percent of the 
plan review fce paid when an application for a pcrmit 
for which a plan review fee has been paid is with- 
drawn or ca~iceled before any plan revicw effort has 
been expended. 

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

SECTlON 107 (IFGC) 
INSPECTIONS AND TESTING 

107.1 Required inspections and testing. The codc official. 
upon notification from the permit holder or the permit holder's 
agent. shall make the following inspections and othcr such 
inspcctions as nccessnry, and shall either release that portion of 
the construction or notify the pe~mi t  holdcr or the pernit 
holdcr's agcnt of violations that are required to be corrected. 
The holdcr of thc permit shall bc responsible for scheduling 
such inspections. 

I .  Underground inspection shall be made after trenches or 
ditches arc cxcavated and bedded, piping is installed and 
before backfill is put in place. When excavated soil con- 
tains rocks, brokcn concrete, frozen chunks and other 
rubble that would damage or break the piping or cause 
corrosive action, clean backfill shall be on the job sitc. 

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

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

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

107.1.1 Approved inspection agencies. The codc official 
shall accept reports of approved agencies, providcd that 
such agencies satisfy the requirements as to qualifications 
and reliability. 

107.1.2 Evaluation and follow-up inspection services. 
Prior to the approval of a prefabricated construction assein- 
bly having conccaled work and the issuance of a permit, the 
code official shall require the submittal of an evaluation 
report on each prefabricatcdconstruction assembly, indicat- 
ing the complete details of the installation, including a 
description of the system and its components, the basis upon 
whichthe system is being evaluatcd, test results and similar 
information and other data as nccessary for the codc official 
to determine conformance to this code. 

107.1.2.1 Evaluation service. The codc official shall 
designate the evaluation service of an approved agency 
as the evaluation agency, and review such agcncy's cval- 
uation report for adequacy and conformance to this code. 

107.1.2.2 Follow-up inspection. Except where ready 
access is provided to installations. servicc equipment and 
acccssories for complete inspection at the sltc without 
disassembly or dismantling. the code official shall con- 
duct the in-plant inspections as frequently as necessary 
to ensure conformance to the approved evaluation report 
or shall designate an independent, approved inspection 
agcncy to conduct such inspections. The illspection 
agency shall furnish the codc official with the follo~v-up 
inspection manual and a report of inspections upon 
request, and the installation shall havc an identifying 
label permanently affixed to the system indicating that 
factory inspections have been performed. 

107.1.2.3 Test and inspection records. Requircd tcst 
and inspection records shall be available to the codc offi- 
cial at all times during the fabrication of the installation 
and the erection of the building; or such records as the 
code official designates shall be filed. 

107.2 Testing. Installations shall be tested as rcquircd in this 
code and in accordance with Sections 107.2.1 lhrough 107.2.3. 
Tests shall be made by the permit holder ancl observcd by the 
code official. 

107.2.1 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 prcscribed herein to disclose leaks and defects. 

107.2.2 Apparatus, instruments, material and labor for 
tests. Apparatus, instruments, material and labor requircd 
for testing an installatio~l or part thereof shall be furnished 
by the permit holder. 

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

107.3 Approval. After the prescribed tests and inspections 
indicate that the work cornplics in all respects with this code. a 
notice of approval shall be issued by the code official. 
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107.4 Tenlporary connection. Thc code official shall have the 
authority to allow the tcmporary connection of an installation 
to the sources of energy for the purpose of testing the installa- 
tion or for use under a tcmporaiy certificate of occupancy. 

SECTION 108 (IFGC) 
VIOLATIONS 

108.1 Unlawful acts. It shall be unlawful for a person, 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 a notice 
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 
issucd under thc provisions of this code. Such order shall dircct 
the discontinuance of the illegal action or condition and the 
abatement of the violation. 

108.3 Prosecution of violation. If the noticc of violation is not 
complied with promptly, the code official shall request the legal 
counsel of the jurisdiclion to institute the appropriate proceed- 
ing at law or in equity to restrain, correct or abatc such viola- 
tion, or to rcquire the removal or termination of the unlawful 
occupancy of the structurc in violation of the provisions of this 
code or of the order or direction made pursuant thereto. 

108.4 Violation penalties. Persons who shall violatc a provi- 
sion of this code, fail to comply with any of the requirements 
thcreof or crect, install, alter or repair work in violation of thc 
approved construction documents or directivc of the codc offi- 
cial, or of'a permit or certificate issued under the provisions of 
this code, shall be guilty of a [SPECIFYOFFENSE], punishable by 
a fine of not morc than [.\MOUNT] dollars or by imprisonment 
not exceeding [NUMBER OFDAYS], or both such finc and impris- 
onment. Each day that a violation continues after due notice 
has bccn scrved shall be deemed a separate offense. 

108.5 Stop work orders. Upon notice from the code official 
that work is bcing done contrary to the provisions of this code 
or in a dangerous or unsafe manner, such work shall immedi- 
ately ccase. Such notice shall be in writing and shall be given to 
the owner of the property, [he owner's agcnt, or the person 
doing the work. The notice shall state the conditions under 
which work is authorized to resume. Where an emergency 
exists, the codc official shall not be required to give a written 
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 
pcrforni to removc a violation or unsafe condition, shall be lia- 
ble for a fine of not less than [AMOUNT] dollars or more than 
JAMOUNT] dollars. 

108.6 Abatement of violation. The imposition of the penalties 
herein prescribed shall not preclude the legal officer of the 
jurisdiction from instituting appropriate action to prevent 
unlawful coostruction. restrain, correct or abate a violation, 
prevent illcgal occupancy of a building. structurc or premises, 

or stop an illegal act, conduct, business or utilization of thc 
installations on or about any premises. 

108.7 Unsafe installations. An installation that is unsafc, con- 
stitutes a fire or health hazard, or is otherwise dangerous to 
human life, as regulated by this code, is hereby declared an 
unsafe installation. lJse of an installation regulatcd by this code 
constituting a hazard to health, safcty or welfare by reason of 
inadequate maintenance, dilapidation, fire hazard, disaster. 
damage or abandonment is hereby dcclarcd an unsafe use. 
Such unsafc installatioils are hereby declared to be apublic nui- 
sance and shall be abated by repair, rehabilitation, demolition 
or rernoval. 

108.7.1 Authority to condemn installations. Whenever 
the code official determines that any installation, or portion 
thereof, regulated by this code has become hazardous to life, 
hcalth or propcrty, he or she shall order in writing that such 
installations either be removed or restored to a safe condi- 
tion. A timc limit for compliancc with such order shall be 
specified in thc writtcn noticc. R person shall not usc or 
maintain a defectivc installation after receiving such notice. 

When such installation is to be disconnectcd, written 
notice as prescribed in Section 108.2 shall bc given. In cases 
of immcdiatc dangcr to life or property, such disconncction 
shall bc rnade immediately without such noticc. 

108.7.2 Authority to disconnect service utilities. The codc 
official shall have thc authority to rcquire disconncction of 
utility scrvice to thc building, structure or system regulatcd 
by the technical codes in case of emergcncy where neces- 
sary to eliminate an immediate hazard to life or propcrty. 
The code official shall notify the serving utility, and whcr- 
cver possible, the owner and occupant of thc building, struc- 
ture or service system of the dccision to disconnectprior to 
taking such action. If not notificd prior to disconncction, thc 
owner or occupant of the building, structure or scrvice sys- 
tem shall be notificd in writing, as soon as practicable there- 
after. 

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 disconnectcd by the codc official, or thc usc of 
which has been ordered to be discontinued by the code offi- 
cial until the code official authorizes the rcconncction and 
use of such installations. 

When an installation is maintained in violation of this 
codc. and in violat~on of a notice issucd pursuant to thc pro- 
visions of this section, thc codc official shall institute appro- 
priate action to prevent, restrain, corrcct or abate thc 
violation. 

SECTION 109 (IFGC) 
MEANS OF APPEAL 

109.1 Application for appeal. A person shall havc the right to 
appeal a dccision of the code official to the board of appeals. 
An application for appeal shall be based on a claim that the truc 
intent of this code or the rules legally adoptcd thereunder havc 
been incorrectly interpreted, the provisions of this code do not 
fully apply or an equally good or better form of construction is 
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ADMINISTRATION 

proposcd. Thc 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; onc for 
three years: one for two years and one for one year. Thereafter, 
cach new member shall serve for five years or until a successor 
has been appointed. 

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

I .  Rcgistered design professional who is a registered 
architect; or a builder or superintendent of building 
construction with at least 10 years' experience, five of 
which shall have been in responsible charge of work. 

2. Registered design professional with  st^-uctural engi- 
ncering or architectural experience. 

3. Registered design professional with fuel gas and 
plumbing engincering experience; or a fuel gas con- 
tractor with at least 10 ycars' experience, fivc of 
which shall have been in responsible charge of work. 

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

5. Rcgistered dcsign professional with fire protection 
engineering experience; or a fire protection contrac- 
tor with at least 10 years' experience, five of which 
shall have bccn in respo~lsible charge of work. 

109.2.2 Alternate members. The chief appointing author- 
ity shall appoint two alternate members who shall be called 
by thc board chaimlan to hear appeals during the absence or 
disqualification of a member Alternate members shall pos- 
sess the qualifications required for board meriibership and 
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 scrve as chairman. 

109.2.4 Disqualification of member. A ~nember shall not 
hcar an appeal in which that member has a personal, profes- 
sional or financial interest. 

309.2.5 Secretary, Tlle chief administrative officer shall 
dcsignatc a qualified clerk to serve as secretary to the board. 
Thc secrctary shall filc a detailcd record of all proceedings 
in the office of the chief administrative officer. 

109.2.6 Compensation of members. Colnpensation of 
member5 shall he dcterrnined by law. 

109.3 Notice of meeting. The board shall meet upon noticc 
from thc chairman, within 10 days of the filing of an appeal, or 
at statcd periodic incetings. 

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

109.5 Postponed hearing. When five members are not prescnt 
to hear an appeal. either the appellant or the appellant's rcpre- 
scntative shall have the right to recluest a postponcmcnt of the 
hearing. 

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

109.6.1 Resolution. The decision of the hoard shall be hy 
resolut~on. Certified copics sllall be furnished to thc appel- 
lant and to the codc official. 

109.6.2 Administration. The code official shall take imme- 
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 thc right to apply to thc appropri- 
ate court for a writ of certiorari to correct errors of law. Appli- 
cation for review shall bc made in the manner and timc rcquircd 
by Inw following the filing of the decision in thc oflicc of thc 
chief administrative officer. 

109.4 Open hearing. All hearings before the board shall be 
open to thc publ~c. The appellant. the appellant's representa- 
tive. the code official and any person whose Interests arc 
affeectcd shall be given an opportunity to be heard. 
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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 neutcr: the singular number includes the plural 
and the plural. the singular. 

201.3 Terms defined in other codes. Where terms are not 
dcfined In this code and are defined in the ICC Electrical Code. 
It~ternutionul R~ul~/rng Code, I~zternutional Fire Code, Interrza- 
tiotz~ll Me~~I7~znical Code or Irzte~nntiorlnl P/z~rnbing Code. such 
terms shall have meanings ascribed to them as In those codes. 

201.4 Terins not defined. Wherc terms are not defined 
through the methods authori7ed by this section. such tcrnls 
shall have ordinarily accepted meanings such as the context 
implics. 

SECTION 202 (IFGC) 
GENERAL DEFlNlTlONS 

ACCESS (TO). That which enables a device, appliance or 
equipment to be reached by ready access or by a mcans that first 
rccluires the removal or movement of a panel, door or similar 
obstruction (sec 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 CONDITLONING. The treatment of air so as to control 
si~nultaneously thc temperature, humidity, cleanness and dic- 
tribution of thc air to meet thc requirements of a conditioricd 
space. 

AIR, EXHAUST. Air being reniovcd from any space or plece 
of equipment and conveyed d~rectly to the atmosphere by 
means of openings or ducts. 

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

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

APPLIANCE, FAN-ASSISTED COMBUSTION. An appli- 
ancc equipped with an integral mechanical mcans to either 
draw or force products of combustion through thc con~bustion 
chamber or heat exchanger. 

APPLIANCE, AUTOMAI'ICALLY CONTROLLED. 
Appliances equipped with an automatic burner ignition and 
safety shutoff device and other automatic devices wh~ch 
accoillplish complete turn-on and shutoffof the gas to Lhc main 
burner or burners. and graduate the gas supply to the burner or 
bumcrs, but do not affect complete shutoff of the gas. 

APPLIANCE TYPE. 

Low-heat appliance (residential appliance). Any appli- 
ance in which the products of combustion at the point of 
entrance to the flue under normal operating conditions havc 
a temperature of 1 ,OOO°F (538°C) or less. 

Medium-heat appliance. Any appliance in which thc prod- 
i~cts of co~~ibustion at the point of entrance to the flue undcr 
norn~al operating conditions have a teinperature of more than 
l.OOO°F (53XdC), but not grcater than 2,000°F ( 1  093°C). 

APPLIANCE, UNVENTED. An appliancc dcsigned or 
installed in such amanner that the products of co~nbustion are not 
conveyed by a vent or chimney dircctly to the outsidc atmosphere. 

APPLIANCE, VENTED. An appliancc designed and 
installed in such a manner that all of the products of co~nbus- 
tion arc conveycd dircctly from the appliancc 10 the outsidc 
atmosphere through an approved chimncy or vent 5ystcm. 

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

APPROVED AGENCY. An established and recognizcd 
agency that is approved by the codc official and regularly 
engaged in conducting tests or furnishing inspection scrviccs. 

ATMOSPI-IERIC PRESSURE. The pressure of thc wcight of 
air and water vapor on the surface of the earth, approximately 
14.7 pounds per square inch (psi) (I01 kPa absolute) at sea 
level. 

AlJTOMATIC IGNITION. Ignition of gas at the burncr(s) 
when the gas controlling device is turned on, including 
reignition if the flames on the burner(\) have been extinguished 
by mcans othcr than by the closing of the gas controlling 
device. 

BAFFLE. An object placed in an appliance to changc the A1,TERATION. A change in a system that involves an exten- 
direction of or retard the flow of air, air-gas mixtures or fluc sion, addition or change to the arrangement, type or purposc of 
gases. the origilial installation. 
BAROMETRIC DRAFT REGULATOR. A balanccd 

ANODELESS RISER. A transition assembly in which plastic damper device attached to a chimney, connector, breech- 
piping is installed and terminated above ground outside of a ing or flue gas manifold to protect combustion equipment by 
building. controlling chimncj~ draft. A double-acting barometric draft - - 
APPLIANCE (EQUIPMENT). Any apparatus or equipment regulator is one whose balancing da~nper is free to move in 
that utilizes gas as a fuel or raw illaterial to produce light, heat, e~ther  direction to protect combustion ccluiprnent from both 
powel. refrigeration or alr conditioning. excessive draft and backdmft. 
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DEFINITIONS 

BOLLER, LOW-PRESSURE. A self-contained appliance for 
supplying stcam or hot water. 

Hot water heating boiler. A boiler in which no stearn is 
gencrated, fro111 which hot watcr is circulated for heating 
purposes and then returned to the boiler, and that operates at 
water prcssures not exceeding 160 pounds per square inch 
gauge (psig) (1 100 kPa gaugc) and at watcr tcmperaturcs 
not exceeding 250°F (121°C) at or near the boiler outlet. 

Hot water supply boiler. A boiler, completely filled with 
watcr, which furnishes hot water to be used extcrnally to 
itself. and that opcratcs at water prcssures not exceeding 160 
psig (1 100 kPa gauge) and at watcr tcinperatures not 
excecding 250°F (121°C) at or near the boiler outlet. 

Steam heating boiler. A boiler in which steam is generated 
and that operates at a steam pressure not exceeding 15 psig 
(1 00 kPa gauge). 

BRAZING. A metal-joining process wherein coalescence is 
produccd by the use of a nonferrous filler metal having a melt- 
ing point above l,OOO°F (53g°C), but lower than that of the 
basc metal being joincd. The filler material is distributed 
between thc closcly fitted surfaces of the joint by capillary 
action. 

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

BTU. Abbreviation for British thermal unit, which is the quan- 
tity of heat required to raise the temperature of 1 pound (454 g) 
of watcr 1°F (0.56"C) (1 Btu = 1055 J).  

BURNER. A devicc for the final convcyance 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 arc supplied at 
prcssurcb cxcccding. for gas, the line pressure, and for air, 
atnlospheric pressure, with this addcd pressure being 
applicd at the burner. 

CHIMNEY. A primarily vcrtical stntcturc containing one or 
morc flues, for thc purposc of ca~rying gascous products of 
combustion and air from an appliance to the outside atmo- 
sphere. 

Factory-built chimney. A listed and labeled chimney com- 
posed of factory-made components. assembled in the field 
in accordance with manufacturer's instructions and the con- 
ditions of the listing. 

Masonry chimney. A ficld-constructcd chimney composed 
of solid masonry units. bricks, stones or concrete. 

Metal chimney. A ficld-constructed chimney of metal 

CLEARANCE. The minimum distance through air measured 
betwcen the heat-producing surface of thc mcchanical appli- 
ance, device or equipmcnt and the surface of the co~nbustible 
material or assembly. 

CLOTHES DRYER. An appliance used to dry wet laundry by 
means of heated air. Dryer classifications are as follows: 

Type 1. Factory-built package, n~ultiplc production. Pri- 
marily used in family living environment. Usually the 
smallest unit physically and in fiunction output. 

Type 2. Factory-built package, multiplc production. Used in 
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 rcgulation that thc adrninistrativc 
authority having jurisdiction has lawfully adopted. 

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

COMBUSTION. In the context of this code, refers to the rapid 
oxidation of fuel accompanied by the production of heat or heat 
and light. 

COMBUSTION AIR. Air necessary for coinplete coinbus- 
tion of a fuel, 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 a fuel with the oxygen of the air, including 
inert gases, but excluding excess air. 

CONCEA1,ED LOCATION. A location that cannot be 
accessed without damaging pennanent parts of thc building 
stiucture or finish surface. Spaccs above. below or behind 
readily removable panels or doors shall not be considered as 
concealed. 

CONCEALED PIPLNG. Piping that is located in a conccaled 
location (see "Concealed location"). 

CONDENSATE. Thc liquid that condenses from a gas 
(including flue gas) caused by a rcduction in tempcraturc or 
increase in pressure. 

CONNECTOR, APP1,IANCE (Fuel). Rigid mctallic pipe 
and fittings. semirigid metallic tubing and fittings or a listcd 
and labeled device that connects an appliance to the gas piping 
system. 

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

CONSTRUCTION DOCUMENTS. All of thc writtcn, 
graphic and pictorial documents preparcd or assemhlcd for 
describing the design, location and physical characteristics of 
the elements of the project necessary for obtaining a mechani- 
cal permit. 

CONTROL. A manual or automatic device designed to regu- 
late thc gas, air, water or electrical supply to, or operation of, a 
nlechanical system. 

CONVERSION BURNER. A unit consisting of a burncr and 
its controls for installation in an appliance originally utilizing 
another fuel. 

COUNTER APP1,IANCES. Appliances such as coffee brew- 
ers and coffee urns and any appurtenant water-heating equip- 
ment, food and dish warmcrs, hot plate5, griddles, waffle 
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DEFINITIONS 

bakcrs and other appliances designed for installatlolion or in a 
counter. 

CUBlC FOOT. The amount of gas that occupies 1 cubic foot 
(0.02832, nl') when at a temperature of 60°F (IG0C), saturated 
with watcr vapor and undcr a pressure equivalent to that of 30 
inches of incrcury (101 kPa). 

DAMPER. A manually or auto~natically controlled device to 
regulatc draft or the rate of flow of air or combustion gascs. 

DECORATIVE APPLIANCE, VENTED. A vented appli- 
ance wherein tlie primary function lies in the aesthctic cffect of 
the flames. 

DECORATIVE APPLIANCES FOR INSTALLATION IN 
VENTED FIREPLACES. A vented appliance designed for 
installation within the fire chamber of a vented fireplace, 
whcrcin thc primary function lies in thc aesthetic effect of the 
flames. 

DEMAND. The rnaxlmum amount of gas input required pcr 
unit of tlme, usually cxprcssed in cubic feet per hour. or Btulh 
(1 Btulh = 0.203 1 W ) .  

DESIGN FLOOD E1,EVATION. The elevation of the 
"design flood," including wave height, rclative to the datum 
specified on the community's legally designated flood hazard 
]nap. 

DI1,IJTJON AIR. Air that is introduced into a draft hood and 
is ni~xcd with the fluc gases. 

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

DRAFT. Thc pressure difference cxisting betwecn the equip- 
ment or any colnponent part and the atmosphere, that causes a 
continuous flow of air and products of combustion through the 
gas passages of the appli;~nce to the atmosphere. 

Mechanical or induced draft. The pressure difference cre- 
atcd by the act~on of a fan. blower or ejector. that IS located 
between the appliance and the ch~inney or vcrltterminatron. 

Natural draft. The pressure difference created by a vcnt or 
chimney because of its height, and the temperature differ- 
encc betwecn thc fluc gases and tlie atmosphere. 

DRAFT HOOD. A nonadjustable dcvicc built into an  appli- 
ancc, or made as part of the vent conncctor from an appliance, 
that is designed to (1) provide for ready escapc of the tlue gases 
from thc appliance in the event of no draft, backdraft or stop- 
page beyond the draft hood, (2) prevent abaclidraft from enter- 
ing thc appliance, and (3 )  neutrali7e the effect of stack action of 
the chimney or gas vent upon operation of the appliance. 

DRAFT REGULATOR. A device that functions to maintain a 
desired draft in the appliance by automatically reducing thc 
draft to the desired value. 

DRIP. The containcr placed at a low point in a system of piping 
to collect condensate and from which the cor~densate is remov- 
able. 

DRY GAS. A gas having a moisture and hydrocarbon dew 
point below any nomial tempcraturc to which the gas pipiny is 
exposed. 

DUCT FURNACE. A warm-air furnace nornially installcd in 
an air distribution ductto supply wann air for hcating. This def- 
inition shall apply only to a warm-air heating appliance that 
dcpcnds for air circulation on a blower not f~~ r~ i i shed  as part of 
the furnace. 

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

DWELLING UNIT. A single unit providing complete, inde- 
pendent living facilities for orle or more persons, lncludlng per- 
manent provisions for living, sleeping. eating, cooking and 
san~tat~on.  

EQUIPMENT. Sce "Appliance." 

FIREPLACE. A fire chamber and hearth constructcd of 
noncombustible material for use with solid fuels and PI-ovidcd 
with a chinincy. 

Masonry fireplace. A hearth and fire chamber of solid 
masonly units such as bricks, stones, Iistedlnasonry units or 
reinforced concrctc, provided with a suitablc chimney. 

Factory-bnilt fireplace. A fireplace composed of listed 
factory-built components assembled in accordance with the 
terms of listing to form thc completed fircplacc. 

FIRING VALVE. A valve of thc plug and barrel type designed 
for use with gas, and equipped with a levcr handle for manual 
operation and a dial to indicate thc pcrccntagc of opcnir~g. 

FLANIE SAFEGUARD. Adcvice that will automatically shut 
off the fuel supply to a main burner or group of burners when 
the means of ignition of such burners beconlcs inoperative, and 
when flame failure occurs on the burner or group of burners. 

FLOOD HAZARD AREA. Thc greater of the following two 
areas: 

1. The area within a floodplain subject to a 1 pcrccnt 01 

greater chance of flooding in any given ycat-. 

2. This area designated as a flood hazard area on a commu- 
nity's flood hazard map, or otherwise lcgally designated. 

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

Gravity type. A floor furnace depending primarily upon 
circulation of air by gravity. This classification shall also 
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. 

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

FLUE, APPLIANCE. The passage(s) within an appliance 
through which co~nbustion 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. 
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DEFINITIONS 

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

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

FLUE LINER (LINING). A system or material used to form 
the insidc surface of a flue in a chimney or vent. for the purpose 
of protecting the surro~inding structure from the effects of com- 
bustion products and for conveying combustion products with- 
out Icakage to the atmosphere. 

FUEL GAS. A natural gas, manufactured gas, liquefied pctro- 
I leum gas or mixtures of thesc gases. 

FlJEL GAS UTILIZATION EQUIPMENT. Sce "Appli- 
ance." 

FURNACE. A completely self-contained heating unit that is 
designed to supply healed air to spaccs remote from or adjacent 
to the appliance location. 

FURNACE!, CENTRAL. A self-contained appliance for heat- 
ing air by transfer of hcat of combustion through metal to the 
air, and designed to supply heated air through ducts to spaces 
rcmote from or adjacent to the appliance location. 

Downflow furnace. A fiirnace designcd with airflow dis- 
charge vcrtically downward at or near the bottom of thc fur- 
nace. 

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

Forced-air type. A central furnacc equippcd with a fan or 
blower which provides the primary means fo~.circulation of 
air. 

Gravity furnace with booster fan. A furnace equipped 
with a booster fan that docs not materially restrict frce circu- 
lation of air by gravity flow when the fan is not 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 thc appliance essentially in a horizontal path. 

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

Upflow furnace. A furnace designed with airflow dis- 
charge vcrtically upward at or ncar the top of thc furnace. 
This classification includes "highboy" furnaces with the 
blower nlountecl below the heating elemcnt and "lowboy" 
furnaces with thc blower inounted bcside the heating ele- 
rnellt. 

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

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

GAS CONVENIENCE OUTLE'C i\ permanently mounted, 
manually operatcd dcvicc 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 
dcsigned so that disconnection of an appliance only occurs 
when the manually operatcd valve is in the closed position. 

GASEOUS HYDROGEN SYSTEM. See Section 702.1 

GAS PIPING. An installation of pipe, valves or fittings 
installed on a premises or in a building and utilizcd to collvcy 
fuel gas. 

GAS UTILIZATION EQUIPMENT. An appliancc that uti- 
lizes gas as a file1 or raw material or both. 

HAZARDOUS LOCATION. Any location consitiered to bc a 
fire hazard for flammable vapors, dust, cornbustible fibers or 
other highly combustible substances. The localion is not 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 f ammahle vapors or fumes. Such sources includc 
appliance burners, burner ignitors, and electrical switching 
devices. 

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

INDUSTRIAL AIR HEATERS, DIRECT-FIRED 
NONRECIKCULATING. A heater in which all the products 
of combustion generatcd by the burners arc rcleased into the air 
stream bcing heated. The purpose of the heatcr is to offset 
building hcat loss by heating only outdoor air. 

INDUSTRIAL AIR HEATERS. DIRECT-FIRED RECIIZ- 
CULATING. A heater in which all the products of co~nb~istion 
generatcd by the burners are releascd into the air strcarn bcing 
heated. The purposc of the hcater is to offset bu~lding heat loss 
by hcating outdoor air, and, if applicable. indoor alr. 

INFRARED RADlANT HEATER. A heater that dirccts a 
substantial amount of its energy output in the form of infrarcd 
radiant energy into the area to be heated. Such heaters are of 
either the vcnted or unvented typc. 

JOINT,FLANGED. Ajoint made by bolting togethcr a pair of 
flanged ends. 

JOINT, FLARED. A metal-to-metal compression joint in 
which a conical spread is made on the end of a tube that is com- 
pressed by a flare nut against a mating flare. 

JOINT, MECIIANICAL. A general form of gas-tight joints 
obtained by the joining of metal parts through a positivc-hold- 
ing mechanical construction, such as flanged joint. threaded 
joint, flarcd joint or comprcssioll joint. 
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JOlNT, PlASTlC ADHESIVE. A joint made in themiosct 
plastic piping by the use of an adhesive substance which forms 
a co~~tinuous bond between the mating surfaces without dis- 
solvi~ig either one of them. 

JOINT, PIASTIC HEAT FUSION. A joint made in thermo- 
plastic piplng by heating tlie parts sufficiently to permit fusion 
of thc materials when the parts are pressed together. 

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

LABELED. Dev~ces, equipment, appliances or materials to 
which have been affixed a label. seal. symbol or other identify- 
ing Inark of a nationally recognized testing laboratory. inspec- 
tion agency or other organization concerned with product 
evaluatio~i that ~naintains periodic inspection of the production 
of the above-labeled items and by whose label the manufac- 
turer attests to co~ilpliancc with applicable nationally rccog- 
nlzed standards. 

METER. The instrument installed to measure thc voluliie of 
gas delivered through it. 

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

OCCUPANCY. The purpose for which a building. or portion 
thereof. is utilized or occupied. 

OFFSET (VENT). A combination of approved bends that 
makes two changes in direction bringing one section oithe vent 
out of line but into a line parallel with the other section 

ORIFICE. The opening in a cap, spud or other device whereby 
the flow of gas is limited and through which the gas is dis- 
charged to the burner. 

OUTLET. A threaded connection or bolted flange in a pipe 
system to which a gas-burning appliance is attached. 

LIMIT CONTROL. A device responsive to changes in pres- 
OXYGEN DEPLETION SAFETY SHU'TOPF SYSTEM 
(ODS). A system designed to act to shut off the gas supply to 

sure. temperature or level for turning on, shutting off or throt- the main and pilot burners if the oxygen in the surrounding 
tling the gas supply to an appliance. atmosphere i~ reduced helow a predetermined Icvel. 
LIQUEFIED PETROLEUM GAS or LPG (LP-GAS). Liq- 
uefied yetroleiu~n gas composed predominately of propane. 
propylene, butanes or butylenes, or mixtures thereof that is gas- 
eous under normal atmospheric conditions, but is capable of 
being licluefied under moderate pressure at normal tempera- 
tures. 

I2ISrrED. Equipment. appliances or ~natcrials included in a list 
published by a nationally recognized testing laboratory. 
inspection agency or other organization concerned with prod- 
uct evaluation that maintains periodic inspection of production 
of listed equipment, appliances or materials, and whose listing 
statcs either that the equipment. appliance or material meets 
nationally recognized standards or has been tested and found 
suitable for use in a specified manner. The means for identify- 
ing listed equipment, appliances or materials may vary for each 
testing laboratory, inspection agency or other organization 
concerned with product evaluation, some of which do not rec- 
ognize equipment, appliances or materials as listed unless they 
arc also labeled. The authority having jurisdiction shall utilize 
the system employed by the listing organization to identify a 
listed product. 

LIVING SPACE. Space within a dwellir~g unit utilized for liv- 
ing, sleeping. eating, cooking, bathing, washing and sanitation 
purposcs. 

LOG LIGIITER. A niariually operated solid fuel ~gnltion 
appllancc for ~nstallation in a vented d i d  fuel-burning fire- 
place. 

1,UBRICATED PLUG-TYPE VALVE. A vahe  of the plug 
and b,u~el type provided with means for maintaining a lubri- 
cant between the bearing surfaces. 

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

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

PIPING. Wher-e uscd in this code, "piping" refers to either 
pipe or tubing, or both. 

Pipe. A rigidconduit 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 the point of delivery to the outlets of the equipment 
shutoff valves. 

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

POmT OF DEIJVERY. For natural gas systems. the point of 
delivery is the outlet of the servicemeter assembly or the outlet 
of the service regulator or service shutoff valve wlicrc a meter 
is not provided. Where a valve is provided at tlie outlet of the 
service mcter assembly, such valve shall be considered to be 
downstream of the point of delivery. For undiluted liquefied 
petroleum gas systems, the point of delivery shall be consid- 
ered to be the outlet of rhe 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 a cord and plug connection to a grid-iso- 
Iated load and has an integgal fuel supply. 

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

PRESSURE TEST. An operation performed to verify the 
gas-tight integrity of gas piping following its ins~allation or 
modification. 

PURGE. To free a gas conduit of air or gas, or a niixturc of gas 
and air. 
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QUICK-DISCONNECT DEVICE. A hand-operated device 
that provides a means for connccting and disconnecting an 
appliance or an appliancc connector to a gas supply and that is 
ccluippcd with an automatic means to shut off thc gas supply 
when the device is disconnected. 

READY ACCESS (TO). That which enables a device, appli- 
ance or equipnlent to be directly reached, without requiring the 
rcmoval or movement of any panel. door or similar obstruction 
(SCC "Acccss"). 

REGISTERED DESIGN PROFESSIONAL. An individual 
who is registered or licensed to practice their respective design 
profession as defined by thc statutory requirements of the pro- 
fessional registration laws of the state or jurisdiction in which 
the prc!ject is to be constructed. 

REGU1,ATOR. A device for controlling and maintaining a 
unifornl supply prcssurc, either pounds-to-inches water col- 
umn (MP rcgulator) or inches-to-inches water column (appli- 
ancc rcgulator). 

REGULATOR, GAS APPLIANCE. A pressure regulator for 
controlling pressurc to the manifold of equipment. Types of 
appliance regulators are as follows: 

Adjustable. 

1. Spring type, limited adjustment. A regulator in which 
the rcgulating force acting upon the diaphragm is 
dcrivcd principally from a spring. the loading of 
which is adjustable ovcr a range of not more than 15 
percent of the outlet pressure at thc midpoint of the 
adjustment range. 

7. Spring typc, standard adjustment. A regulator in 
which thc regulating force acting upon the diaphragnl 
is derivcd principally froin a spring, the loading of 
which 1s adjustable. The adjustment means shall bc 
concealed. 

Multistage. A rcgulator for use with a single gas whose 
adjustmcnt means is capable of being positioned manually 
or automatically to two or more predetermined o ~ ~ t l e t  pres- 
sure scttings. Each of these settings shall be adjustable or 
nonadjustable. The rcgulator may modulate outletpressurcs 
auto~natically hetween its maximum and mi~limurn prede- 
tennined outlct pressure settings. 

Nonadjustable. 

1 .  Spring type, nonadjuqtable. A rcgulator in which the 
rcgulating forcc 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 thc diaphragm is derived from a weight or 
combination of weights. 

REGULATOR, CINE GAS PRESSURE. A device placed in 
a gas line bctwcen thc service pressure regulator and the equip- 
ment for controlling. maintaining or reducing the pressure in 
that portion of the piping system downstream of the device. 

I REGULATOR, MEDIUM-PRESSURE (MP Regulator). 
A line pressurc regulator that reduccs gas pressure from the 

range of greater than 0.5 psig (3.4 kPa) andlcss than or cqual to 
5 psig (34.5 kPa) to a lower pressure. I 
REGULATOR, PRESSURE. A device placcd in a gas line for 
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 sewing gas supplier to reduce and limit the scrvicc linc 
pressure to delivery pressure. 

RELIEF OPENING. The opening provided in a draft 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 thc draft hood 
in the event of a strong chimney ~~pdraf t .  

RELIEFVAL\7E (DEVICE). A safcty valve dcsiglied to fore- 
stall the development of a dangerous condition by relieving 
either pressure, ternpcrature or vacuum in the hot water supply 
system. 

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

RELIEF VALVE, TEMPERATURE. 

Reseating or self-closing type. An automatic valve that 
opens and closes a rclief vent. depending on whcther thc 
temperature is above or bclow a prcdeternlined value. 

Manual reset type. A valve that autol~latically opens a 
relief vent a1 a predetennined temperature and that must bc 
manually I-ctumed to the closed position. 

RELIEF VALVE, VACUUM. -4 valvc that automatically 
opens and closes a vent for relieving a vacuum within the hot 
water supply system, depending on whether thc vacuum is 
above or below a predetermined value. 

RISER, GAS. A vertical pipe supplying fucl gas 

ROOM HEATER, UNVENTED. See "Unvcntcd room 
healer." 

ROOM HEATISIZ, VENTED. A free-standing heating unit 
used for direct hcating of the space in and adjacent to that in 
which the unit is located (see also "Vcnted room hcater"). 

ROOM LARGE IN COMPARISON WITH SIZE OF 
EQUIPMENT, Rooms having a volume equal to at least 17 
times the total volumc of a f~imacc or air-conditioning appli- 
ance ant1 at least 16 times the total volumc of a boilcr. Total vol- 
ume of the appliance is determined fro111 cxterior dimensions 
andis to include fan compartments and burner vestibules, whcn 
used. When the actual ceiling height of a room is greater than 8 
feet (2438 mm), the volumc of the room is figured on the basis 
of a ceiling height of 8 feet (2438 mm). 

SAFETY SHUTOFF DEVICE. See "Flame safeguard." 

SHAFT. An enclosed space extcnding through one or more 
stories of a building. connccting vertical opcninps in succe5- 
sive floors, or floors and the roof. 

SLEEPING UNIT. A room or spacc in which pcoplc slecp, 
which can also include pennancnt provisions for living, eating 
and either sanitation or kitchen facilities. but not both. Such 
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rooms and spaces that are also part of a dwelling unit are not 
sleeping units. 

SPEClFIC GRAVITY. As applied to gas, specific gravity is 
the ratio of thc wcight of a givcn volume to that of the same vol- 
ume of air, both measured under the samc condition. 

STATIONARY FUEL CELL POVC'ER 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- 
pcrature 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 dcvice, actuated by 
tcinperaturc changes, designed to control the gas supply to 
the burncr(s1 in order to maintain temperatures bctween pre- 
dcterinincd limits, and in which the thermal actuating ele- 
ment is an integral part of the device. 

I .  Graduating thermostat. A thermostat in which the 
motion of the valvc is approxilnately in direct propor- 
tion to the cffective motion of the thermal element 
induced by telnperature change. 

2. Snap-acting thermostat. A thermostat in which the 
thennostatic valve travels instantly from the closed to 
the open position, and vice vcrsa. 

TRANSlTlON FITTINGS, PLASTIC TO STEEL. An 
adapter for joining plastic pipe to steel pipe. The purpose of this 
fitting is to providc a permanent, pressure-tight connection 
bctween two n~atcrials wh~ch  cannot be joined dircctly one to 
anothcr. 

UNIT HEATER. 

High-static pressure type. A self-contained, automatically 
controllcd, vented appliance having integral means for cir- 
culation of air against 0.2 inch (15 mm H,O) or greater static 
prcssure. Such appliance is ecluipped with provisions for 
attaching an outlet air duct and, where the appliance is for 
indoor installation rcmotc from the space to b e  heatcd, is 
also equipped with provisions for attaching an inlet air duct. 

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

UN1,ISTED BOILER. A boilcr not listed by a nationally rec- 
opnizcd test~ng agency. 

UNVENTED ROOM HEATER. An u~lvented heating appli- 
ance dcsigncd for stationary installation and utilized to provide 
comfort hcating. Such appliances provide radiant hcat or con- 
vection heat by gravity or fan circulation directly from the 
heater and do not utilize ducts. 

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

Automatic. An automatic or sciniautomatic device consist- 
ing essentially of a valve and operator that control thc gas 
supply to thc burncr(s) during operation of an appliance. 
The operator shall be actuated by application of gas pressure 
on a flexible diaphragm, by electrical means. by mechanical 
means, or by other approved means. 

Automaticgas shutoff. A valve used in conjunction withan 
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. 

Equipment shutoff. A valvc located in the pipirig systcm. 
used to isolate individual equipment for purposcs such as 
service or replacement. 

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 opcrated valvc in 
the gas line for 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 indepel~dent shutoff. 

Manual reset. An automatic shutoff valve installed in thc 
gas supply piping and set to shut off when unsafe conditions 
occur. The device remains closed until manually rcopcned. 

Service shutoff. A valve. installed by the serving gas sup- 
plier bctween the service meter or source of supply and the 
custornerpiping system, to shut offthe entire piping systcn~. 

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

Special gas vent. A vcnt listed and labeled for use with 
listed Category 11. III and IV  appliances. 

Type B vent. A vent listed and labelcd for usc with appli- 
ances with draft hoods and other Category 1 appliances that 
arc listed for use with Type B vents. 

Type BW vent. A vent listcd and labcled for use with wall 
furnaces. 

Ikpe I, vent. A vent listed and labeled for usc with appli- 
ances that are listed for use with Typc Id or Typc B vents. 

VENT CONNECTOR. See "Connector." 

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

VENT PIPING I 
Breather. Piping rurl from a pressurc-regulating device to 
the outdoors, des~gned to provide a refcrence to atmo- 
spheric prcssure. If thc device incorporates an integral pres- 
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% sure relief mechanism, a breather vent can also serve as a 
relief vcnt 

Relief. Piping run from a pressure-regulating or pres- 
sure-limiting device to the outdoors, designed to provide for 
the safc vcnting 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 vcnt. 

Category LI. AII appliance that operates with a nonpositive 
vent static pressure and with a vcnt gas tcmperaturc that is 
capable of causing excessive condensate production in the 
vent. 

Category 111. An appliance that operatcs with a positive 
vent static pressure and with a vent gas temperature that 
avoids excessive condensate production in the vent. 

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

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

VENTED WALI, FURNACE. A self-contained vented appli- 
ance c0111p1ctc with grilles or equivalent, designed for incorpo- 
ration in or permanent attachment to the structure of a building. 
mobile home or travel trailer, and furnishing heated air circu- 
lated by gravity or by a fan directly into the space to be heated 
through opcnings in the casing. This definition shall cxcludc 
floor furnaces, unit heaters and central furnaces as herein 
defined. 

VENTING SYSTEM. A continuous open passageway from 
the fluc collar or draft hood of an appliance to the outside atmo- 
sphere for the purpose of removing flue or vent gases. A vent- 
ing system is usually co~nposed of a \Tent or achimney and vent 
connector, if used, asscmblcd to form the open passageway. 

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

Forced-draft venting system. A portion of a vcnting sys- 
tem using a fan or other mechanical mcans to cause the 
removal of fluc or vcnt gascs under positive static vent pres- 
sure. 

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

WALL HEATER. UNVENTED-TYPE. A room heater of the 
type designed for insertion in or attachment to a wall 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. 

Induced draft venting system. A portion of a venting sys- 
tem using a fan or other mechanical mcans to causc the 
removal of fluc or vent gases under nonpositive static vent 
pressure. 

2006 INTERNATIONAL FUEL GAS CODE@ 

Full document details: ICC IFGC 2006

http://www.avadocuments.com/doc/icc-ifgc-2006
http://www.avadocuments.com/doc/icc-ifgc-2006


2006 INTERNATIONAL FUEL GAS CODE@ 

Full document details: ICC IFGC 2006

http://www.avadocuments.com/doc/icc-ifgc-2006
http://www.avadocuments.com/doc/icc-ifgc-2006


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 Internutionul Mechunical Code. 

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

301.3 Listed and labeled. Applianccs regulated by this code 

I shall be listcd 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 cngineering evalua- 
tion. 

301.4 Labeling. Labeling shall be in accordance with the pro- 
ccdures set forth in Sections 301.4.1 through 30 1.4.2.3. 

301.4.1 Testing. An approved agency shall test a represen- 
tative sample of the appliances being labeled to the relevant 
standard or standards. The approved agency shall maintain a 
record of all of the tests performed. The record shall provide 
sufficient detail to verify compliance with the test standard. 

301.4.2 Inspection and identification. The approved 
agency shall periodically pcrfoml an inspection, which 
shall be in-plant if necessary, of the appliances to be labeled. 
The inspection shall verify that the labeled appliances are 
representative of the appliances tested. 

301.4.2.1 Independent. The agency to be approved shall 
be objective and competent. To confirm its objectivity, 
thc agency shall disclose all possiblc conflicts of interest. 

301.4.2.2 Equipment. An approved agency shall have 
adequate equipmcnt to pcrform all rcquircd tests. The 
equip~nent shall be periodically calibrated. 

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

301.5 Label information. A pe~manent factory-applied name- 
plate(~)  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 the testing agency. A label shall also include the 
hourly rating in British thermal units per hour (Btulh) (W); the 
type of fuel approved for use with the appliance; and the mini- 
muin clearance requirements. 

301.6 Plumbing connections. Potablc watcr supply and build- 
ing drainage system connections to appliances regulatcd by 
this code shall be in accordance with the 1rltcr.rzutiorzul P l ~ ~ m b -  
irzg Code. 

301.7 Fuel types. Appliances shall bedesigncd for use with the 
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 file1 gas except where 
complete instructions for such convcrsio~l arc providcd in 
the installation instructions, by the serving pas supplier or 
by thc appliance manufacturer. 

301.8 Vibration isolation. Where means for isolation of vibra- 
tion of an appliance is installed, an approved means for support 
and restraint of that appliance shall be provided. 

301.9 Repair, Defective material or parts shall be rcplaced or 
repaired in such a manner so as to prcserve the original 
approval 01. 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 accordancc with thc hlterrza- 
tionul Building Code. 

301.11 Flood hazard. For structures located in l'lood hazard 
areas, the appliance, equipment and system installations regu- 
lated by this code shall be located at or above thc design tlood 
elevation and shall comply with thc flood-resistant construc- 
tion requirements of thc Inter-national B~lildi~zg 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 thc 
design tlood elevation and shall comply with the 
flood-resistant construction requirements of the hzternn- 
tiorla1 Bz~ildir7g Code. 

301.12 Seismic resistance. When carthquakc loads arc appli- 
cable in accordance with the Intenzational Buildirzg Code. the 
supports shall bc designed and installcd for the seismic forces 
in accordance with that code. 

301.13 Ducts. All ducts rcquired for thc installation of systc~ns 
regulated by this code shall be designed and installed in accor- 
dance with the Irzternatiorzai ikfechur~ical Coclc. 

301.14 Rodentproofing. Buildings or structures and the walls 
enclosing habitable or occupiable rooms and spaces in which 
pcrsons live, sleep or work, or in which feed, food or foodstuffs 
are stored, prepared, processcd, scrved or sold, shall be con- 
structed to protect against rodents in accordance with thc Inter- 
r~ational Building Code. 
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301.15 Prohibited location. Thc appliances, cquiprnent and 
systems regulated by this codc 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- 
cned by thc installation of any gas piping. In the process of 
installing or repairing any gas piping, 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 
safc structural condition in accordance with the requirements 
of the hzter~zufiorznl Bliildir~g Code. 

[B] 302.2 Penetrations of floor/ceiling assemblies and 
fire-resistance-rated assemblies. Penetrations of floor/ceil- 
ing asse~nblies and assemblies required to have a lire-resis- 
tancc rating shall bc protected in accordance with the 
h~ te r t~u t ion~~ l  B~iilding 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 thl.ough 302.3.4. 

[B] 302.3.1 Engineered wood products. Cuts, notches and 
holes borcd in trusses, structural composite lumber, struc- 
tural glued-laminated members and I-joists are prohibited 
cxcept where permitted by the manufacturcr's recommen- 
dations or whcrc the effects of such alterations arc specifi- 
cally considered in the design of the mcmberby a registered 
design professional. 

[B] 302.3.2 Joist notching and boring. Notching at the 
ends of joists shall not exceed one-fourth the joist depth. 
Holes bored in joists shall not be within 2 inches (5  1 mm) of 
the top and bottom of the joist and their diameter shall not 
cxceed onc-third the depth of the member. Notches in the 
top or bottom of the joist shall not exceed one-sixth the 
dcpth 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 bcaring partitions. any wood stud is permitted to be c ~ i t  
or notchcd to a depth not exceeding 25 percent of its width. 
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 
thc wcight of thc partition. 

[B] 302.3.4 Bored holes. A hole not greater in diameter than 
40 percent of the stud depth is permitted to be bored in any 
wood stud. Borcd holes not greater than 60 percent of the 
depth of the stud are permitted in nonload-bearing partitions 
or in any wall where each bored stud is doubled, provided 
not 11101-c than two such successive doubled studs 1-e so 
borcd. In no case shall the edge of the bored hole be nearer 
than 5 / ,  inch (15.9 mm) to the cdge of the stud. Bored holes 
shall not be located at the same scction of a stud as a cut or 
notch. 

[B] 302.4 Alterations to trusses. Truss members and cornpo- 
ncnts shall not bc cut, drillcd, notched. spliced or otherwise 
altcred in any way without the written concuri-ence and 

approval of a registered design professional. Altcrations 
resulting in the addition of loads to any me~nbcr (c.g., HVAC 
equipment, water heaters) shall not be permitted without verifi- 
cation that the truss is capable of supporting such additional 
loading. 

[B] 302.5 Cutting, notching and boring holes in structural 
steel framing. The cutting, notching and boring of holcs in 
struch~ral steel framing mcnlbers shall be as prcscribed by thc 
registered design professional. 

[B] 302.6 Cutting, notching and boring holes in 
cold-formed steel framing. Flanges and lips of load-beating. 
cold-formed steel framing members shall not be cut or ~~otched .  
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 dimensional limi- 
tations, penetration spacing or minimum hole edge disrance 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 profcssional. 

[B] 302.7 Cutting, notching and boring holes in 
nonstructural cold-formed steel wall framing. Flanges and 
lips of nonstn-uctural cold-formed steel wall studs shall be per- 
mitted along the centerline of the web of the framing member. 
shall not exceed 1'1, inches (38 mm) in width or 4 inches (102 
mm) in length, and the holes shall not be spaced lcss than 24 
inches (61 0 mm) center to center from another hole or less than 
10 inches (254 mm) from the bcaring cnd. 

SECTION 303 (IFGC) 
APPLIANCE LOCRrlON 

303.1 General. Appliallces shall be located as required by this 
section, specific requiren~ents elsewhere in this code and the 
conditions of the equipment and appliance listing. 

303.2 Hazardous locations. Appliances shall not be located in 
a hazardous location unless listed and approved for the specific 
installation. 

303.3 Prohibited locations. Appliances shall not be locatcd in 
sleeping rooms, bathrooms, toilet rooms. storage closcts or sur- 
gical rooms, or in a space that opens only into such roon~s or 
spaces, except where the installation complies wilh onc of the 
following: 

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

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

3. A slngle wall-mounted unvcntcd room heater is installed 
in a bathroom and such unvented room heater is 
cquipped as specified in Section 621.6 and has an input 
rating not greater than 6.000 Btu/h ( I  .76 ItW). The bath- 
room shall meet the required volume criteria of Section 
304.5. 
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4. A single wall-mounted unvcntcd room heater is installed 
in a bedroom 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 appliancc is installed in a room or space that opens 
only into a bedroom or bathroom, and such room or 
space is used 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 talcen 
directly from the outdoors in accordancc with Section 
304.6. 

303.4 Protection from vehicle impact damage, Appliances 

I shall not be installed in a location subject to vehicle impact 
damage except wherc protected by an approved means. 

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

303.6 Outdoor locations. Equipment installed in outdoor loca- 
tions shall be either listed for o ~ ~ t d o o r  installation or provided 
with protection from outdoor environmental factors that influ- 
ence the operability, durability and safety of the equipment. 

303.7 Pit locations. Appliances installed in pits or excavations 
shall not come in direct contact with the surrounding soil. The 
sides of the pit or excavation shall bc held back a ininimuin of 
12 inches (305 mm) from the appliance. Where the depth 
exceeds 12 inches (305 mm) below adjoining grade, the walls 
of the pit 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 appliancc 
shall be protccted from flooding in an approved manner. 

SECTION 304 (IFGS) 
COMBUSTION, VENTILATION AND DILUTION AIR 

304.1 General. Air for conlbustion, ventilation and dilution of 
I flue gases for appliances installed in buildings shall be pro- 

vided by application of one of the methods prescribed in Scc- 
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 1 shall be provided with combustion, ventilation and 

I dilution air in accordance with the appliance manufacturcr's 
instructions. 

Exception: Type 1 clothes dryers that are provided with 
~nakcup air in accordancc with Section 614.5. 

1 304.2 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 

I same room or enclosure as the appliancc servcd so as to prevent 
any difference in pressure between the hood or regulator and 
the combustion air supply. 

304.4 Makeup air provisions. Makeup air requirements for 
the operation of exhaust fans, kitchen vcntilation systems. 
clothes dryers and fireplaces shall be considered in dcterinin- 
ing the adequacy of a space to provide combustion air rcquire- 
ments. 

304.5 Indoor combl~stion air. The required volurne of indoor 
air shall be determined in accordance with Section 304.5.1 or 
304.5.2, except that where the air inilltration rate is known to 
be less than 0.40 air changes per hour (ACH), Section 304.5.2 
shall be uscd. The total required volulne shall be the sum of the 
required volume calculated for all applianccs located within 
the space. Rooms communicating directly with the spacc in 
which the appliances are installed through opcnings not fur- 
nished with doors, and through coinbustion 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 minimuin required volulne 
shall be 50 cubic feet per 1,000 Btu/h (4.8 m3kW) 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. 

Required Volume,,,, 2 --- 

(Equation 3-1) 

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

Required Volume,,, 2 

(Equation 3-2) 
where: 

I,jl,,,, =All  appliances other than fan assisted (input in 
B Wh). 

I,',,, = Fan-assisted appliance (input in Btufh). 

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

For purposes of this calculation, an infillration ratc 
grcater than 0.60 ACH shall not be used in Equations 3-1 
and 3-2. 

304.5.3 Indoor opening size and location. Openings uscd 
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 a minimum free area of 1 square inch 
per 1,000 Btu/h (2,200 mrn2/kW) of the total input rating 
of all appliances in the space, but not less than 100 square I 
inches (0.06 m2). One opcning shall coininence within 
12 inches (305 inin) of the top and one opening shall 
commence within 12 inches (305 mm) of the bottom of 
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CHIMNEY OR GASVFNl 
CHIMNEY OR GAS VENT 

OPENING 

OPENING 

FIGURE 304.5.3 
ALL AIR FROM INSIDE THE BUILDING 

(see Section 304.5.3) 

VENTILATION LOUVFRS 
(WCII  END L)f Al  IIC) 

ALl'EKNATk 
AIR INLET 

OPENING 
OUTDOOR 

FIGURE 304.6.1(6) 
ALL AIR FROM OUTDOORS-INLET AIR FROM VENTILATED 

CRAWL SPACE AND OUTLET AIR TO VENTILATED AlTlC 
(see Section 304.6.1) 

the enclosure. Tlie minimum dimcnsion of air openings 
shall be not lcss than 3 inchcs (76 m~n) .  

304.5.3.2 Combining spaces in different stories. The 
volurncs of spaces in different stories shall be considered 
as communicating spaces where such spaces are con- 

CHIMNEY OR GAS VENT 

nectcd by one or more openings in doors or floors having VEN I II.firIoN LOUVERS 

a total rnininium frce area of 2 square inches per 1,000 . , --(EACH END OF ATTIC) 

I Btulh (4402 mm2/ltW) of total input rating of all appli- 
ances. 

304.6 Outdoor combustion air. Outdoor combustion air shall 
be provided through opening(s) to the o~rtdoors 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). 

304.6.1 Twro-permanent-openings n~ethod. Two pcrma- 
OUTLET AIR 

nent opcnings, one commencing within 12 inches (305 ~ n m )  
of the top and one com~nencing within 12 inches (305 mm) 
of thc bottom of thcenclosurc, shall bc provided. Thc open- 
ings shall communicate directly, or by ducts, with the out- INLET AIR DUCT 

doors or spaces that freely con~nlunicate with the outdoors. (ENDS 1 FOOT (305 MM) 
ABOVE FLOOR) 

Whcrc directly communicating with the outdoors. or 
whcre com~nunicating with the outdoors through vertical 
ducts, each opening shall have a minimum frec area of 1 
square inch per 4,000 Btulh (550 mm2/kW) of total input 

I rating of all appliances in the enclosure [see Figures 
304.6. l(,l ) and 304.6.1(2)1. 

Where communicating with the outdoors through hori- S1: ' fOO' = 304.8 mtn. 

zontal ducts. each opcning shall have a minimum free area 
of not less than 1 square inch per 2,000 Btulh (1,100 FIGURE 304.6.1(2) 

I lnm2/kW) of total input rating of all appliances in the encio- ALL AIR FROM OUTDOORS THROUGH VENTILATED A T l C  

sure [see Figure 304.6.1(3)]. (see Section 304.6.1) 
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1- CHIIMNEY OK GAS VEN, 

OPENiNG 

YLTERNYTE OPENIUG 
Locnr loN 

FIGURE 304.6.2 
SINGLE COMBUSTION AIR OPENING. 

ALL AIR FROM THE OUTDOORS 
(see Section 304.6.2) 

304.6.2 One-permanent-opening method. One pernla- 
nent opcning, 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 n i~n)  from the 
sides and back and 6 inches (152 mm) from the front of the 
appliance. The opening shall directly con~municate with the 
outdoors o r  through a vertical or horizontal duct to the out- 
doors, or spaces that freely communicate with the outdoors 
(see Figure 304.6.2) and shall have a mirlimum free areaof I 
square inch per 3,000 Btulh (734 mm2/kW) of the total input 

1 rating of all appliances located in the enclosure and not less 
than the sum of the areas of all vent connectors in the space. 

304.7 Combination indoor and outdoor combustion air. 
The use of a combination of ~ndoor and outdoor cornbustion air 
shall be in accordance with Sect~ons 304.7.1 through 304.7.3. 

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

304.7.2 Outdoor opening location. Outdoor opening(s) 
shall be located in accordance with Section 303.6. 

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

1. The ratio 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 opcning(s) shall be the 
full size of outdoor opening(s) calculated in accor- 
dance with Section 304.6, niultiplicd by the reduction 
factor. 'The minimum dimension of air openings shall 
be not lcss than 3 inches (76 min). 

FIGURE 304.6.1(3) 
ALL AIR FROM OUTDOORS 

(see Section 304.6.1) 

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 is provided by amechanical air supply system, the com- 
bustion air shall be supplied from the outdoors at a rate not less 
than 0.35 cubic feet per minute per 1,000 Btu/h (0.034 m3/min 
per kW) of total input rating of all appliances located within the 
space. 

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

304.9.2 Appliance interlock. Each of the appliances served 
shall be interlocked with the mechanical air supply systc~n 
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 conibustion air is provided by the building's 
mechanicalventilation system. the system shall provide the 
specified combustion air rate in addition to the required ven- 
tilation air. 

304.10 Louvers and grilles. The required sizc of openings for 
combustion, ventilation and dilution air shall be based on thc 
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 louvers and grilles 
are not known. it shall be assumed that wood louvers will have 
25-pcrcent free area and metal louvers and grilles will have 
75-pcrcent free area. Screens shall have a mcsh size not s~nallcr 
than '1, inch (6.4 mnl). Nonmotorized louvers and grilles shall 
be fixed in the open position. Motorized louvers shall be inter- 
locked with the appliance so that they are proven to be in the I 
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full open position prior to main burncr ignition and during main 
burner opcration. >Means shall be provided to prevent thc main 
burnel 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 Combt~stion air ducts. Con~bustion air ducts shall 
comply with all of the following: 

1. Ducts shall he constructed of galvanizcd steel complying 
with Chapter 6 of the Inter-nntiolzal Mechunicul Code or 
of a material haying equivalent corrocion resistance. 1 strength and rigid~ty. 

Exception: Within dwellings units, unobstructcd 
stud and joist spaces shall not be prohibited from con- 
veying cornbustion air, provided that not more than 
one rcquircd fircblock is removed. 

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

3. Ducts shall serve a single enclosure. 

4. Ducts shall not scrvc 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 whcre terminating in an attic 
space. 

6. Horizontal upper combustion air ducts shall not slope 
downward towal-d the source of conlbustion air. 

7. Thc remaining space surrounding a chimney liner: gas 
vent. special gas vent or plastic piping installed within a 
masonry, metal or factory-built chimney shall not be 
used to supply comb~~stion air. 

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

8. Combustion air intake openings located on the extcrior 
of a building shall have the lowcst side of ~ u c h  opcnings 
located not less than 12 inches (305 mm) vertically from 
the adjorning grade level. 

304.12 Protection from fumes and gases. Where corrosive or 
flaninlable process fumes or gases, othcr than products of com- 
bustion, are present, meniis for thc disposal of such fumes ilr 
gases shall bc provided. Such fumes or gases include carbon 
monoxide. hydrogen sulfide, ammonia, chlorinc and 
halogenated hydrocarbons. 

In barbershops, bcauty shops and other facilitics where 
chemicals that gencrate corrosive or flammable products, such 
as aerosol sprays. arc routinely uscd, nondirect vent-type appli- 

I ances shall be locatcd in a mechanical room separated or parti- 
tioned off from other areas with provisions for combustion air 
anddilution air from the outdoors. Direct-vent appliances shall 
be installcd in accordancc with thc appliance manufacturer's 
installation instructions. 

SECTION 305 (IFGC) 
INSTALLATION 

305.1 General. Equipment and appliances shall be installed as 
rcquired by the tcrnw of their approval, in accordancc with the 
conditions of listing. the tnanufact~irer's instructions and this 
code. Manufacturers' installation iristructions shall be avail- 
able on the job site at the time of inspection. Where a code pro- 
vision is less restrictive than thc conditions of the lislirlg of the 
equipment or appliance or the illanufacturer's installation 
instructions, the conditions of the listing and thc inanufac- 
turer's installation instructions shall apply. 

Unlisted appliances approved in accordancc with Scction 
301.3 shall be limitcd to uses reco~nmended by the manufac- 
turer and shall be installed in accordance with thc manufac- 
turcr's instructions, the provisions of this code and the 
I-equire~l~ents determined by the code official. 

305.2 I-lazardous area. Equipment and appliances having an 
ignition source shall not be installed in Group H occupancies or 
control areas where open use, handling or dispensing of con>- 
bustible. flammable or explos~ve rnatcrials occurs. 

305.3 Elevation of ignition source. Equipment and appliances 
having an ignition source shall be elevated such that the source 
of ignition is not less than 18 inches (457 nlm) above the floor 
in hazardous locations and public garages, private garages, 
rcpair garages, motor fuel-dispensing facilities and parking 
garages. For the purpose of this section, rooms or spaccs that 
are not part of the living space of a dwelling unit and that con>- 
municate directly with a private garage through openings shall 
be considered to be part of the privatc gnragc. 

Exception: Elevation of the ignition source is not rcquired 
for appliances that are listed as flammable vapor ignition 1 
resistant. 

305.3.1 Parking garages. Connection of a parking garage 
wit11 any room in which thcrc is a fuel-fired appliance shall 
be by means of a vestibule providing a two-doorway scpara- 
tion, exccpt that a single door is permitted whcrc the sources 
of ignition in the appliancc are clevated in accordancc with 
Section 305.3. 

Exception: This scction shall not apply to appliance 
installations complying with Scction 305.4. 

305.4 Public garages. Appliances Iocatcd in public garages, 
motor fuel-dispensing facilitics, repair garages 01. other areas 
frequented by motor vehicles shall be installecl a minimulu of 8 
feet (2438 nim? above the floor. Wherc motor vehicles excced 6 
feet (1 829 mni) in hcight and arc capablc of passing under an 
appliance, appliances shall be installed a minimunr of 3 feet 
(610 nim) highcr above the floor than the hcight of the tallest 
vehicle. 

Exception: The requirements of this scction shall not apply 
where the appliances are protectcd from motor vehicle 
impact and installcd in accordance with Section 305.3 and 
NFPA 30A. a 
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305.5 Private garages. Appliances located in private garages 
shall bc installed with a minimum clearance of 6 feet (1829 
min) abovc the tloor. 

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

305.6 Construction and protection. Boiler rooms and fur- 
nace rooms shall be protcctcd as required by the Zitter-~tational 
B~lilcliitg Code. 

305.7 Clearances from grade. Equipment and appliances 
~nstallcd at grade level shall be supported on a level concrete 
slab or other approved material extending above adjoining 
grade or shall bc suspended a minimum of 6 inches ( 152 mm) 
above adjoining grade. 

305.8 Clearances to combustible construction. Heat-pro- 
ducing cquipment and appliances shall bc installed to maintain 
thc 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 includc 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. 

SECTION 306 (IFGC) 
ACCESS AND SERVICE SPACE 

[MI 306.1 Clearances for maintenance and replacement. 
Clearances around appliances to elements of permanent con- 
struction, including other installed appliances, shall be suffi- 
cient to allow inspection, service, repair or replacement 
without removing such elements of permanent constn~ction or 
disabling the function of a required fire-resistance-rated 
assembly. 

[MI 306.2 Appliances in rooms. Rooms containing appli- 
ances rcyuiring access shall be provided with a door and an 
unobstructed passageway measuring not lcss than 36 inches 
(914 mm) wide and 80 inches (2032 mm) high. 

Exception: Within a dwelling unit, appliances installed in a 
compartment. alcove. basement or similar space shall be 
provided with access by an opcning or door and an m o b -  
structcdpassageway measuring not less than 24 inches (6 10 
mm) wide and large enough to allow removal of the largest 
appliance in the space. providcd that a lcvel servicc space of 
not less than 30 inches (762 mm) deep and the height of the 
appliance, but not less than 30 inchcs (762 mm), is present at 
the front or service side of the appliance with the door open. 

[MI 306.3 Appliances in attics. Attics containing appliances 
requiring access shall be provided with an opening and unob- 
structed passageway large cnough to allow removal of the larg- 
est component of the appliance. The passageway shall not be 
less than 30 inches (762 mm) high and 22 inches (559 mm) 
wide and not morc than 20 feet (6096 mm) in length whcn mea- 
surcd along the centcrline of the passageway from thc opcning 
to the equipment. Thc passageway shall have continuous solid 
flooring not ICSS than 24 inches (61 0 mm) wide. A level service 
spacc not lcss than 30 inches (762 mm) deep and 30 inches (762 

mm) wide shall be present at the front or service sidc of the 
equipment. The clear access opcning dimensions shall be a 
minimum of 20 inches by 30 inches (508 mm by 762 mm), 
wherc such dimensions are large enough to allow rcmoval of 
the largest component of the appliance. 

Exceptions: 

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

2. Where the passageway is not less than 6 fect (1829 
rnm) high for its entire Icngth, the passagcway shall 
be not greater than 50 feet (1 5 250 mm) in length. 

[MI 306.3.1 Electrical requirements. A luminaire con- I 
trolled by a switch located at the requircd passagcway opcn- 
ing and a receptacle outlet shall be provided at or near the 
cquipment location in accordance with the ICC Electrical 
Code. 

[MI 306.4 Appliances under floors. Under-floor spaces con- 
taining appliances requiring access shall bc provided with an 
access opcning and unobstructed passagcway large enough to 
remove the largest component of the appliance. Thc passage- 
way 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 when measured along the centerline of the passageway 
from the opening to the equipment. A level service space not 
less than 30 inches (762 mm) deep and 30 inches (763 mm) 
wide shall be present at the front or service side of the appli- 
ance. If the depth of the passagcway or the scrvicc spacc 
exceeds 12 inches (305 mm) below the adjoining grade, thc 
walls of the passageway shall be  lined with concrete or 
masonry extending 4 inches (102 mm) abovc thc adjoining 
grade and having sufficient lateral-bearing capacity to resist 
collapse. The clear acccss opening dimensions shall be a mini- 
mum of 3-2 inches by 30 inches (559 mm by 762 mm), whcre 
such dimensions are large enough to allow removal of the larg- 
est component of the appliance. 

Exceptions: 

I .  The passageway is not required where thc lcvel scr- 
vice space is present when the acccss 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. 

[MI 306.4.1 Electrical requirements. A luminaire I 
controlled by a switch locatcd at the rcquired passageway 
opening and a receptacle outlet shall be provided at or near 
thc equlpnlcnt location in accordancc with thc JCC Electri- 
cnl Code. 

[MI 306.5 Appliances on roofs or elevated structures. Whcre 
aj>pliances requiring acccss arc installed on roofs or elevatcd 
stnlcturcs at a height cxceeding 16 feet (4877 mm), such acccss 
shall be providcd by a permanent approvcd means of acccss. 
the extent of which shall be from grade or floor lcvel to the 
appliance's level service space. Such access shall not rcquirc 
climbing over obstructions greater than 30 inches high (762 
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~ n m )  or walking on roofb having a slope greater than tour un~ts  
vertical in 12 units horizontal (33-percent slope). 

Permanent laddcrs installed to provide thc required access 
shall comply with thc following minimum design criteria. 

1 .  Thc side railing shall extend above the parapet or roof 
edge not lcss than 30 inches (762 n~m) .  

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

3. Ladders shall have a toe spacing not less than 6 inches 
(152 mini dccp. 

4. Therc shall be a minimum of 18 inches (457 nim) 
between rails. 

5. Rungs shall have a niiniinurn diameter of 0.75-inch (19 
mmi and shall be capable of withstanding a 300-pound 
(136.1 kg) load. 

6. Laddcrs over 30 feet (9144 mm) in height shall be pro- 
vided w ~ t h  offsct sections and landings capable of with- 
standing a load of 100 pounds per square foot (488.2 
kg/m2). 

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

Catwalks installed to provide the required access shall be not 
less than 24 inchcs widc (610 mm) and shall have railings as 
rcqiiircd for servicc platforms. 

Exception: 'l'his section shall not apply to Group R-3 occu- 
pancies. 

[RBI 306.5.1 Sloped roofs. Where appliances are installed 
on a roof having a slope of three units vertical in 12 units 
horizontal (25-percent slope) or greater and having an edge 
lnorc than 30 inches (762 nim) above grade at such edge, a 
level platform shall bc provided on each side of the 

I appliance to which access is required for service, repair or 
niuintenance. The platform shall not be less than 30 inches 
(762 niin) in any dimension and shall be provided with 
guards. The guards sliall extend not lcss than 42  inches 
(1 067 1~1111) above the platform. shall be constructed so as to 
prevent the passage of a 2 I -inch-diameter (533 mm) sphere 
and shall comply with the loading rcquireinents for guards 
specified in the b~terrzationel Rililding Code. 

[MI 306.5.2 Electrical requirements. A receptacle outlet 
shall bc providcd at or near the equipnicntlocation in accor- 
dance with the ICC EI~ctric.al Code. 

[MI 306.6 Guards. Guards shall be provided where appliances 
or other components that require service axid roof hatch open- 
ings are located within 10 feet (3048 inm) of a roof edge or 
open side of a walking surface and such edge or open side is 
located more than 30 inchcs (762 mm) above tlie floor, roof or 
grade below. The guard shall extend not less than 30 inches 
(762 tn~n)  beyond each end of such appliances, coiiiponents 
and roof hatch openings and the top of the guard shall be 
located not less than 42 inches (1067 mm) above the elevated 
surface adjaccnt to the guard. The guard shall be constructed so 
as to prevent the passage of a 21-inch-diameter (533 mm) 
sphei-c and shall comply with the loading requirements for 
guards specified in the hiterr~atiorzal Building Code. 

SECTlON 307 (IFGC) 
CONDENSATE DISPOSAL 

307.1 Evaporators and cooling coils. Condellsate drainage ( 
systems shall be provided for equipment and appliances con- 
taining evaporators and cooling coils in accordance with the 
Irzterrzatio~zal Mechanical Code. 

307.2 Fuel-burning appliances. Liquid combustion by-prod- 
ucts of condensing appliances shall be collcctcd and dis- 
charged to an approved plumbing fixture or disposal area in 
accordance with the manufacturer's install;~tion 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 a minimum slope in 
the direction of discharge of not less than one-cighth unit vcrti- 
cal in 12 units horizontal (I-percent slope). 

[MI 307.3 Drain pipe materials and sixes. Componci~ts of tlic 
condensate disposal system shall be cast iron, galvanized stecl, 
copper, polybutylene, polyethylene, ABS, CPVC or PVC pipe 
or tubing. All components shall be selected for the pressure and 
temperature rating of the installation. Condensate waste and 
drain line size shall be not less than '/,-inch internal diameter 
(19 mm) and shall not decrease in size froin the drain connec- 
tion to the place of condensate disposal. Where the drain pipes 
from more than one unit are manifolded togerher for condcn- 
sate drainage, the pipe or tubing shall be sizcd in accorduncc 
with an approved method. All horizontal sections of drain pip- 
ing shall beinstalled in uniform align~ncnt at auniforni slope. 

307.4 Traps. Condensate drains shall be trapped as rccluired by 
the equipment or appliance niar~ul'acturer. 

307.5 Auxiliary drain pan. Category 1V condensing appli- 
ances shall be provided with an auxiliary drain pan where dain- 
age to any building componcnt will occur as a result of 
stoppage in the condensate drainage system. Such pan shall be 
installed in accordance with the applicable provisions of Scc- 
tion 307 of thc hzternatior~al Mecharzical 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 I-eduction ill 
rcquircd clearances to combustible inaterials and combustible 
absemblies for chimneys, vents, appliances, devices and cquip- 
Inent. Clearance requirements for air-conditioning equipment 
and ccntral hcating boilers and furr~aces shall comply with Sec- 
tions 308.3 and 308.4. 

308.2 Reduction table. The allowable clcruance reduction 
shall be based on one of the methods specified in Table 308.2 or 
shall utilize an assen~bly listed for such application. Where 
required clearances are not listed in Table 308.2, the reduced 
clearances shall bc dctennined by lilicar iriterpolation between 
the distances listed in the table. Rcduced clearances shall not be 
derived by extrapolation below the range of thc table. The 
reduction of the required clearances to combustibles for listed 
and labeled appliances and equipment shall be in accordance 
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with the requirements of this scction exccpt that such clear- 308.3.1 Appliances installed in rooms that are large in 
anccs shall not be reduced where reduction is specifically pro- comparison with the size of the appliance. Air-condition- 
hibitcd by thc terms of the appliance or equipment listing [see ing appliances installed in rooms that are large in compnri- 
Figures 308.2(1) through 308.2(3)]. son with the size of the appliance shall be installed with 

I 
clearances in accordance with the manufacturer's instruc- 

308.3 Clearances for indoor air-conditioning appliances. tions. 
Clcarance requircments for indoor air-conditioning appliances 

I 
shall comply with Sections 308.3.1 through 308.3.5. 

TABLE 308.2a'h'DUgh 
REDUCTION OF CLEARANCES WlTH SPECIFIED FORMS OF PROTECTION 

I 
I TYPE OF PROTECTION APPLIED TO 

AND COVERING ALL SURFACES OF COMBUSTIBLE 1 MATERIAL WITHIN THE DISTANCE SPECIFIED AS THE 
REQUIRED CLEARANCE WlTH NO PROTECTION i [see Figures 308.2(1), 308 2(2), and 308.2(3)] / - _ _ - - _ _ -- _- -- 

1 I .  31/2-inch-thick masonry wall without ventilated air 
I i space 

I 

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

---- - - - - --- - - - 

Allowable clearances w~th specifled protection (Inches) 1 - -- -- - - - - - - -- - - - I 

Sides 

! 2 4 ( 1 8 1 2 1 9 1 9  i 6 6 5 4 3  
2 .  /=-inch insulation board over I-inch glass fiber or1 

mineral wool batts 
i ~ 

! i I 
I I 

13. 0.024-inch (nominal 2 4  gage) sheet metal over 1 i n c h ;  

i glass fiber or mineral wool batts reinforced with 

j on rear Sacc with ventilated airspace 

i 
14. 3il-inch-thick masonry wall with vzntilated a i r - ~  I I 6 1 

- ] 1 2 ! - 1  1 - 1  6 1  1 space I I 6 ~ - ~  I 
I I 1 

5 .  0.024-inch (nominal 24 gage) sheet metal with ven-1 
j 1 8 ,  1 2 1  9 

I i 
; tilated airspace I I 6 1 6 1 4 1 5 . 3 2 1  

i I ! 
18. 1 i n c h  glass fiber or  mineral wool batts sandwiched j i I between two sheets 0.024-inch (nominal 24 gage)! 18  ! 12 / 9 / 6 

I 
1 

1 1 sheet metal with ventilated airspace 1 I I 1 I i 

For S1: I inch = 25.4 mm, OC = [('F - 32)II .K], 1 pound per cuhic foot = 16.02 k g h 3 ,  I Rtu per inch per square foot per hour per "F = 0.144 ~ h n '  x K.  
a. Keduction of clearances from comhilstible materials shall not intc~fcre with conlbustiol~ air, draft hood clearance and relief, and accessibility of servicing. 
b. All clearances shall be rneasured lrorn the outer su~face of the combustible material to the nearest point on the surface of the appliance. disregarding any intenen 

ing protectio~l applied to the combustible material. 
c. Spacers and tics shall be olnonco~nbustible material. No spacer or tie shall be used directly opposite an appliance or connectol: 
d. For all clearance retluction systems using a ventilated airspace, adequate provision for air circulation shall be provided as described [see Fiyul-cs 308.?(2) and 

308.1(3)j. 
e. There shall be at least 1 inch bctwccn clearance reduction systems and comhstible walls and ceilings for reduction systems using ventilated airspace. 
J'. Where a wall protector is mounted on a single flat wall away froin comers, it shall have a minimum I-inch air gap. To provide air circulation, the hottorii and top 

edges, or only the side and top edges, or all edges shall bc left opcn. 
y. Mineral wool batts ihlnnket or boacd) shall havc a minimum density of 8 pounds per cubic foot and a n~inimun~ nielting point of 1500°F: 
h. Insulation matel-id used as part of a clearance reduction system shall have a thern~al conductivity o l  I .O Rtu per inch peT square loot per hour p e P F  or less. 
i .  There shall he at least I inch hetwcen the appliance and the protector. In no case shall the clearance between the appliance and thz conihustil>lc surfacc he reduced 

below thn! allowed in this iahlc. 
j. All clearances and thicknesses are niinirnum; lager clearances and thicknesses are acceptable. 
li. I2i&tcJ single-wall ct)nnectors shall be installed in accordance with thc rnanufactu~.er's installation in\tructions. I 
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CONSTRUCTION USING COMBUSTIBLE--- 
MATERIA1 PLASTERED OR UNPLASTERED \ 

'-SHEET METAL 
GAS EQUIPMENT 

- OR VENT CONNECTOR 
OR OTHER 
PROTECTION 

" A  equals the reduced clearance with no protection. 

" 0  equals the reduced clearance permitted in accordance with Table 
308.2. The protection applied to the construction using combustible 
material shall extend far enough in each direction to make "C" equal 
to "A." 

FIGURE 308.2(1) 
EXTENT OF PROTECTION NECESSARY TO 

REDUCE CLEARANCES FROM APPLIANCE OR 
VENT CONNECTIONS 

MU'dNIkUWlI~SlDE 
AKD TOP EDGES OPEN 

INALL PROTECTOR KOUNTEO 
 WIT^ A L L F L ) U ~ B C ~ P ~ N  - /A' 

WALL PROTECTOR INSTALLED 
IN CUANCR 

WOllNTEDWlTH TCP 
AND BOnOb' FDGES 

'NMI PROTECTOR M3UNTED 
LNSINGLE FLAI \NALL 

MUST BE hlOUNTED 
MTH TOP ANE BOTTOM 
EDGES OPEN 

For SI: 1 i11L.h = 24.4 rnm. 

For S1: 1 inch = 25.4 mm. 

FIGURE 308.2(3) 
MASONRY CLEARANCE REDUCTION SYSTEM 

COMBUSTIBLE 

NAIL OR SCREW 
ANCHOR 

CLEARANCE 
REDUCTION SYSTEM 

1-INCH NONCOMBUSTIBLE SPACER SUCH AS STACKED WASHERS.  SMALL^ 
DlARlETER 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. 

FIGURE 308.2(2) 
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM 
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308.3.2 Appliances installed in rooms that are not large 
in comparison with the ske of the appliance. Air-condi- 
tioning appliance5 installed in rooms that are not large in 
comparison with the size of the appliance. such as alcoves 
and closets, shall he listed for such installations and 
installed in accordance with thc manufacturer's instruc- 
tions. Listed clearances shall not be reduced by the protec- 
tion methods described in Table 308.2, regardless of 
whether thc enclosure is of co~nbustible or noncombustible 
material. 

308.3.3 Clearance reduction. Air-conditioning appliances 
installcd In rooms that are large in comparison with the size 
of the appliance shall be permitted to bc installed with 
reduced clearances to combustible ~naterial, provided the 
colnbustible material or appliance is protected as described 
in Table 308.2. 

308.3.4 Plenum clearances. Wherc the furnace plenum is 
adjacent to plaster on metal lath or noncombustible material 
attached to combustible material, tlie clearance shall be 
measured to the surface of the plastcr 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 clearancc from supply ducts 
within 3 feet (914 ~ n m )  of the furnace plenum be not less 
than that specified from the furnace plenum. Cleararicc is 
not necessary beyond this distance. 

308.4 Central-heating boilers and furnaces. Clearance 
rcquiremcnts for central-heating boilers and furnaces shall 
comply with Sections 308.4.1 through 308.4.6. The clearance 

1 to thesc appliances shall not interfere with combustion air; 
draft hood clearancc 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 

I large in comparison with the size of the appliance shall bc 
installccl with clearances in accordance with the manufac- 
turer's instructions. 

308.4.2 Appliances installed 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 arc not large in comparison with the size of the 

I appliance. such as alcoves and closets, shall be listed for 
such installations. 1,isted clearances shall not be reduced by 
the protection methods described in Table 308.2 and illus- 
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. Ccntral-heating furnaces 
and low-prcssurc boilers installed in room& that are large in 
comparison with the size of the appliance shall be permitted 
to be installed with reduccd clearances to coilibustible mate- 
rial provided the combustible material or appliance is pro- 
tectcd as described in Table 308.2. 

308.4.5 Plenum clearances. Where the furnace plcnum is 
adjacent to plaster on metal lath or noncombustiblc inaterial 
attached to combustible material. the clearance shall be 
measured to the surface of the plaster or othcr 
noncombustible finish where the clcarancc specified is 2 
inches ( 5  1 mm) or less. 

308.4.6 Clearance from supply ducts. Central-heating 
furnaces shall have the clearance from supply ducts within 3 
feet (914 nun) of thc furnace plenum be not less than that 
specified from the furnace plenum. No clearancc is neces- 
sary beyond this distance. 

SECTION 309 (IFGC) 
ELECTRICAL 

309.1 Grounding. Gas piping shall not be used ;IS a grounding 
electrode. 

309.2 Connections. Electrical connections between equip- 
ment and the building wiring, including the grounding of tlie 
cquipment, shall conform to thc ICC Electrical Code. 

SECTION 31 0 (IFGS) 
ELECTRICAL BONDING 

310.1 Gas pipe bonding. Each above-ground portion of a gas 
piping systcm that is likely to become encrgized shall he elec- 
trically continuous and bonded to an cfkctive ground-fault 
current path. Gas piping shall be considered to be bonded 
where it is connected to appliances that are connected to the 
equipnaent grounding conductor of the circuit supplying that 
appliance. 

I 

308.4.4 Clearance for servicing appliances. Front clear- 
ancc shall hc sufficient for servicing thc burner and the fur- 
nace or boilcr. 
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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 of piping systems. The applica- 
bility of this code to piping systeins extends from the point of 
delivery to the connections with the equipment and includes the 
design, materials, components, fabrication, assembly, installa- 
tion, testing. inspection. operation and maintenance of such 
piping systcms. 

401.1.1 Utility piping systems located within buildings. 
Utility service piping located within buildings shall be 
inslallcd in accordance with the struch~ral safety and tire 
protection provisions of the lrzternationnl Brriltii~lg Code. 

401.2 Liquefied petroleum gas storage. The storagc system 
for liquefied petroleum gas shall be designed and installed In 
accordancc with the Ir~ternatior~al Fire Cotie 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 cxisting pip~ng shall be checked to deter- 
mine if' it has adequate capacity for all appliances served. If 
inadequate, the cxisting system shall be enlarged as required or 
separate piping of adequate capacity shall be provided. 

I 401.5 Identification. For othcr than steel pipe, exposed piping 
shall be identitied by a yellow label marked "Gas" in black let- 
tcrs. Thc niark~ng 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 equipment scrved. 

401.6 Interconnections. Whcre two or morc meters are 
installed on the same premises but supply separate consumers, 
the piping systems shall not be interconnected on the outlet side 
of the metcrs. 

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. 

SECl-ION 402 (IFGS) 
PIPE SIZING 

402.1 General considerations. Piping systems shall be of 
such size and so installed as to provide asupply of gas sufficient 
to meet the maxinlum demand without undue loss of pressure 

I between the point of dellvery and 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. 
Wherc an input rating is not indicated, the gas supplier, appli- 
ance manufacturer or a clualified agency shall be contacted, or 
the rating from Table 402.2 shall be used for estimating the vol- 
ume of gas to be supplicd. 

'he total connected hourly load shall be used as thc basis for 
plpe 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 

APPLIANCE 

Space Heating Units 

1 Hydronic boiler 

S~ngle family 

Multifamily, per unit 

Warm-air furnace 

Single farnily 

Multifan~ily, per unil 

Space and Water Heating Units 

Hydronic boiler 

Single family 

Multifamily, per umlt 

Water Heating Applia~ices 

Water heater. automatic instantaneous 

Capacity a1 2 gal./rninute 

Capacity at 4 gal./nlirlote 

Capacity at 6 g:ll./minute 

Water heatel; aulolnatic storage. 30- to 40-gal. lank 

IPPLIANCES 

INPUT BTUIH 
(APProx.1 

Water heater, domestic, civculating or side-arm 

Cookulg Appliances 

1 Water heater, automatic storage, 50-gal. tank 

Built-in oven or broiler unit, domzstic 

Huilcin top unit, domestic 

1 50,000 1 

Barhccue 

Clothes dl-ycr; Type 1 (domestic) 

1 Gas tirep1:ize. direct-vent 
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Gas light 

Gas log 

Refiigeratos 

2,500 

80,000 

3.000 

For SI: I British thennal unit prl. hour = 0.293 W, I gallon = 3.785 I-, 
I gallon per minute = 3.785 Llm. 
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402.3 Sizing. Gas piping shall be sized in accordance with one length of piping from the point of delivery to the most 
of the following: remote outlet and the load of the section. 

1.  Pipe sizing tables or sizing ccl~iations in accordance with 402.4.2 Branch length method. Pipe shall be sized as fol- 
Section 402.4. lows: 

2. The sizing tables included in a listed piping system's 1. Pipe size of each section of the longest pipc run from 
manut'acturcr's installat~on ~nstructions. the point of delivery to the most remote outlet shall be 

3. Other approved engineering methods. 

402.4 Sizing tables and equations. Where Tables 402.4(1) 
through 302.4(35) arc uscd to size piping or tubing, the pipe 
length shall be dctcrniined in accordance with Section 402.4.1, 
402.4.2 or 402.4.3. 

Where Ecluations 4-1 and 4-2 arc used to size piping or tub- 
ing, the pipe or tubing shall have 5mooth inside walls and the 
pipe length shall be determined in accordancc with Section 
402.4.1.402.4.2 or 402.4.3. 

I .  Low-pressure gas equation [Less than 1.5 pounds per 
squarc inch (psi) (10.3 kPa)]: 

.,0.3X1 

2. High-pressure gas equation 11.5 psi (10.3 kPa) and 
above]: 

where: 

D = Inside diametcr of pipe. inches (mm). 

= Input rate appliance(s), cubic feet per hour at 60uF 
( 1  6'C) and 30-inch n~c rcu~y  column 

P,  = Upstream pressure, psia (P, + 14.7) 

P2 = Downstream pressure. psia (P, + 14.7) 

L = Equivalent length of pipe, feet 

RN = Pressure drop, inch water column (27.7 inch water col- 
umn = I psi) 

TABLE 402.4 
C,AND YVALUES FOR NATURAL GAS AND 

UNDILUTED PROPANE AT STANDARD CONDITIONS 

GAS 

Natural gas 
1 

402.4.1 1,ongest length method. The pipe size of crtch scc- 
tion of gas piping shall be determined using thc longest 

Lindilulcd propane I I 1.2462 

determined using the longest run of piping and the 
load of the cection. 

EQUATION FACTORS 

Y 

I 
cr 

0.9910 

2. Thc pipe size of each section of branch piping not pre- 
viously sized shall hc determined using the length of 
piping from the point of delivery to the most remote 
outlet in each branch and the load of thc section. 

0.6094 

For SI: I cubic I'oot = 0.028 m3, I foot = 305 mni, I-inch water c o l u ~ n ~ ~  = 
0.249 hPa. I pound per sqi~arc inch = 6.895 kPa, 1 British rhcimnl 
uni t  per hour = 0.293 W 

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

0.9992 

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

402.6 Maximum design operating pressure. The maximum 
design operating pressure for piping systems located inside 
hnildings shall not exceed 5 pounds per square inch gauge 
(psig) (34 1;Pa gauge) except whcre one or more of the follow- 
ing conditions are met: 

1 .  The piping system is welded. 

2. The piping is located in a ventilated chase or otherwise 
encloscd for protection against accidental gas accumula- 
tion. 

3.  The piping is locatedinside buildings or separatc arcasof 
buildings nsed exclusively for: 

3.1. industrial processing or heating; 

3.2. Research; 

3.3. Warehousing; or 

3.4. Boiler or mechanical rooms. I 
4. The piping is a temporary installation for hulldings under 

construction. 

402.6.1 Liquefied petroleum gas sysieins. The operating 
pressure for undiluted LP-gas systems shall not exceed 20 
psig (140 kPa gauge). Buildings having systems dcsigned to 
operate below -5°F (-21°C) or with butane or a pro- 
pane-butane mix shall be designed to cithcr accomn~odate 
liquid LP-gas or prevent LP-gas vapor from condensing into 
a liquid. 

Exception: Buildings or separate areas of buildings con- 
slructed in accordance with Chapter 10 of NFPA 58 and I 
used exclusively to house industrial processes, research 
and experimental laboratories, or equipment or process- 
ing having similar hazards. 

2006 INTERNATIONAL FUEL GAS CODE@ 
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GAS PIPING INSTALLATIONS 

TABLE 402.4(1) 
SCHEDULE 40 METALLIC PlPE 

, 
Gas 

Inlet Pressure 1 Less than 2 psi 

Pressure Droo 0.3 in. W.C. 

Natural 

1 Specific Gravity 0.60 

PlPE SIZE (inch) 

2006 INTERNATIONAL FUEL GAS CODE@ 

Length (ft) 

10 

20 

30 

40 

5 0 

60 

70 

80 

90 

Nominal I 

ActualID 

I /? - 

0.672 

For SI: 1 inch = 15.4 mm, I foot = 304.8 rnm. I pound per square inch = 6.895 kPa, I-inch water columrl = 0.2488 k1':1, 
. lrtt - 0.01745 rad. 1 British thermal ~~rrir pi.l.hour = 0.293 1 W. 1 cubic foot  pel. hour  = 0.0283 m3/h, I dtk .. - 

Notes: 
I. NA rncilns a flow ollc>i 1hm1 10 cth. 
2. All wble cnuie.: have bzcn nruncled to three sig~lifica~lt dipits. 

Capacity in Cubic Feet of Gas Per Hour 

0.824 

I I .  

1.380 

I 

1.049 

131 

90 

72 

67 

55 

50 

46 

42 

40 

51,300 

35,300 

28,300 

24.700 

21.500 

19.500 

1 

1.610 

105.000 

72,401) 

58,200 

49,800 

44.100 

40.000 

191,000 ~ 

132.000 - 
106.000 

90,400 

80,100 

77.600 

273 

I88 

151 

129 

114 

104 

95 

89 

83 

3 

3.068 

1.060 

726 

-- 583 

499 

441 

400 

368 

343 

322 

17.900 

16,700 

15,600 

303,000 

208.000 

- 167,000 

143.000 

127.000 

115,000 

514 

353 

284 

243 

215 

195 

179 

167 

157 

2 

2.067 

?'I2 

2.469 

1.580 

1,090 

873 

747 

662 

600 

557 

514 

482 

12 

11.938 

4 

4.026 

106,000 

98,400 

92,300 

36.800 66,800 

34.200 62.100 +-- 

3,050 

2,090 

1,680 

1.440 

1,280 

1,160 

1,060 

989 

978 32.100 58.200 

5 6 

4.860 

3.340 

2.650 

2,2')0 

2.030 

1,840 

1,690 

1.580 

, 1,480 

8 

5.047 

- 10 
6.065 

8,580 

5,900 

4.740 

4,050 

3,590 

3.160 

3,000 

2.790 

2,610 

7.981 

17,500 

17.000 

9,660 

8,270 

7.330 

6,640 

6,110 

5.650 

5,330 

I0.01O 

31,700 

11.800 

17.500 

15,000 

13,300 

12,000 

11.100 

10.300 

'),650 
~~~~~ 
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GAS PIPING INSTALLATIONS 

2006 INTERNATIONAL FUEL GAS CODE@ 

TABLE 402.4(2) 
SCHEDULE 40 METALLIC PIPE 

Gas 

Inlet Pressure - -- 
Pressure Drop - 

Specific Gravity 

Natural - 

Less than 2 psi 

0.5 ln. W.C. 

0.60 -- 

1.500 

1,600 - 

1,700 

- 1 I 

1 1  

I I 

I ,800 1 0 - 
I 

1.900 1 0 

2,000 N/\ 

24 

23 

22 

Frx SI: 1 inch = 25.4 Inm, 1 l'or,t = 304.8 mrn, 1 pound per square inch = 6.895 kPa. I-inch water column = 0.2488 kP:l, 
1 British thcr~nal u n i ~  per hour = 0.293 1 W, I cubic loot per hour = 0.0283 m'ih. 1 degree = 0.0 1745 rad. 

NoLeh: 
I. XA Incalls a flow ot lcss tll;ul 10 cfh. 
2. All iahlr cnLrlei; how heen ro~~ndcd tu tt~rcc sipnifica~ll d i ~ i t s .  

22 

2 1 

20 

45 

44 
_T__ 

42 

-I I 

40 

39 

93 

89 

86 

139 

134 

130 

84 . 242 
- 

126 - 

267 

258 

150 

235 

- 386 

81 

79 

8,370 

375 

9 

426 752 1.550 2,780 4,500 

122 8.130 - 

9.240 

8.920 

8,630 

41 1 

398 

682 15,200 

662 

24.100 

I4,XOO 

16,800 

16.200 

15,700 

727 

703 

1.390 --- 
'23.400 

26,600 

?5,600 

14,800 

3,350 2,440 3.960 - 

1,480 

1,430 

2,5?0 4,070 

2,680 

2.590 

3 4 0  

4,100 
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GAS PIPING INSTALLATIONS 

I-.or S1: I inch = 25.4 mm, 1 fool = 304.8 mm. 1 pound per square inch = 6.895 kPa, 1 -inch water column = 0.2488 kPa, 
I R~.iti\h tt~cl.mal uuit per hour = 0.2931 W. 1 cubic foot per hour = 0.0281 nrq/h, I degree = 0.01745 rad. 

Note: All ~uhlz c.ntl.ia, have becn ~oundrd  lo lluez significant di~i t , .  

TABLE 402.4(3) 
SCHEDULE 40 METALLIC PlPE 

2006 INTERNATIONAL FUEL GAS CODE@ 

Nominal 

Actual ID 

Length (ft) 

10 

20 

30 

40 

50 

60 

70 

80 

00 

100 

125 

150 

I75 

200 

250 

300 

350 

400 

450 

5 00 

550 

600 

'12 

0.622 

1.510 

1,070 

SIZE (inch) 

I '12 

1.610 

Cubic Feet of 

17,100 

12,100 

9,880 

8.550 

7,650 

6,980 

6,470 

6,050 

5.700 

5.260 

4.700 

4,220 

3,910 

3,610 

314 

0.824 

3.010 

2,150 

1 

1.049 

5,560 

3,930 

3,210 

2,780 

2,490 

2,270 

2,100 

1.970 

-- I .850 

1,710 

1.530 

1.370 

1.270 

1,170 

2 

PlPE 

1 It4 

1.380 

Capacity in 

11,400 

8,070 

6.590 

5,710 

5,110 

4,660 

4,320 

4,040 

3.810 

3,510 

3,140 

2,820 

2,601 

2,410 

379 -- 
353 - 
732 

I 
2 1 6 

203 

192 

182 

174 

3 2l12 

869 

1.800 1 
1,900 

2.000 

4 

673 

615 

569 

532 

502 

462 

414 

372 

314 

318 -- 
583 

528 

486 

452 

424 
- 

40 1 

381 

363 

4.026 

189.000 

134,000 

l 0 9 . 0 0 ~  

94,700 

84,700 

77.300 

2.067 

Gas Per Hour 

32,900 

23,300 

19,000 

16.500 

14,700 

13,500 

1.360 

1,240 

1,150 

1.080 

1,010 

931 

836 

75 1 

695 

642 

96 

93 

9 1 

1.040 

12,500 

1 1,700 

1 1,000 

10.100 

9.060 

8,130 

7,530 

6,960 

2.469 

200 

195 

189 

3.068 

2.140 

19,900 

18,600 

17.500 

16,100 

14,400 

13.000 

12.000 

11.100 

- 
945 

358 

348 

339 

52.500 

37.100 

30.300 

26.300 

23,500 

2 1,400 

3.210 

869 

809 

759 

717 

68 1 

650 

92,800 

65,600 

53,600 

46,4(KJ 

11.500 

37,900 

12,800 67,000 

736 

7 15 

695 

30,000 

28,500 

25,500 

22,900 

21,200 

19,600 

6.180 

1.790 

1.660 

1.560 

I .470 

1 1,400 

1,330 

63.100 

-- 58.200 

51.100 

46,700__ 

43,300 

10,000 

1.100 

1,070 

1.040 

9,850 

2,670 

2,490 

2,330 -- 

2.120 

2,060 

2.0 10 

17,400 

5.150 

4,790 

4.500 

35,500 

- 2.2 10 

2,090 4,030 6,430 1 1,400 

3,390 

3,290 

3.200 

8.210 

7,640 

7,170 

2.000 

5,980 

5,810 

5.650 

14,500 

13,500 

12.700 

, 3,850 

12.200 

1 1,900 

1 1,500 

79.600 

27,500 

25.800 

6,130 10.800 22,100 
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GAS PIPING INSTALLATIONS 

t Gas Natural 1 
TABLE 402.4(4) 

SCHEDULE 40 METALLIC PIPE 

34 2006 INTERNATIONAL FUEL GAS CODE@ 

. . 
__I 

- - r PIPE SIZE (inch) 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

3 0 psr 

2.0 PSI 

0 60 

-4 
- - 

Nominal - ~ 

Actual ID - 
Length (ft) 

12 

0.627- 

14 I --I 

3 16,000 

Capacity in Cubic Feet of Gas Per Hour 

0.824 

30 

40 

50 

60 - 

70 - 
80 

90 - 
100 - 
I25 

150 

175 

200 - 

250 

1.049 

11/1 2 

2.057 1.380 

2 17,000 

1.610 

1,300 

1,110 -- 
985 

892 

82 1 

764 

717 

- 677 

600 

544 

500 

465 

2'1. 

2.469 

2.720 

2,320 

8,720 

8,020 

7,460 

300 

350 

- 400- . 

7 

3.068 -- 

78 I 

719 - 

669 

374 

a 
-~ 

320 

450 300 627 1,180 2,430 3,640 7,000 1 1,200 19,700 40.200 1 -- 

4 

4.076 

5.1 10 

4.380 

41 2 

13,900 

12.800 

11.900 

500 

9,520 

1,470 -- 

1,350 

1.260 

283 593 I ,  I20 2 . 3 0  3,410 6,610 10,500 18,600 
~ 

10,500 
-p-pp~p 

8,990 

2,060 - 

1,870 

862 

24,600 

22,600 

2 1 .000 

1 1,500 

10,800 

15,300 1,620 3.330 5,000 - 
3.020 

2,780 

7.590 

50, 100 

46,100 

42,900 

550 

15,700 

13,500 

3,880 2 -- 
- 3,520 

4,530 

4.170 

3,870 

269 3.260 1 6.280 10.000 17,700 

?3.000 

20,800 

1,720 

1.600 

1,500 

7,970 

7.220 

27,100 

19,200 

17:800 

16,700 

30,300 

25,500 

55,300 

"""4 36.100 

1,420 - 
1,250 

1,140 

1,050 

973 

3,230 

7,010 

2.820 

600 

650 

700 

132,000 

120.000 

36,600 64,800 

1 10,000 

102.000 

96.100 

174,000 

149.000 

48,300 85.400 

2,670 

2,360 

2,140 

1,970 

1.830 

33,200 

30,500 6.640 

6,180 

5,800 

- - 
257 3,l 10 5,990 9,550 16.500 34,400 

41,300 

58.700 

5 4.000 9,950 

9.260 

8.680 

. .246 - 

236 

73.100 

5.470 90,800 - 

4.850 7,770 ~~-~ 14,000 22,300 35.500 R0.500 

750 228 476 8 9 7  1,840 2.760 5,310 8,470 - - -- - 

28.100 

4,400 

4 .040  

3,760 

511 

494 

For Sl: I inch = 25.4 mni. 1 fool = 304.8 Inm, I pound per square inch = 6.895 kPa, I-inch walcr column = 0.2488 kPa. 
I Rritish lllermal unit per hour = 0.2931 W, 1 cirbic foot per hour = 0.0281 m'lh, 1 degree = 0.0173 rad. 

Note: I 1  tol~lr cnrrirh Iliive hcen rounded ro thrcc sigl~ifica~ll digirc. 

15.000 

14,500 

14,000 

13.600 -- 

13.200 

12.800 

12.200 - - 

11.600 

I I .  100 - 

10.700 

10.300 

10,000 

800 

50.200 

30.500 

29,500 

28,500 

- 27.700 

26.900 

26.100 

24,800 

11,700 

72,700 

2 1,800 

2 1,000 

20,300 

6,590 

6,060 

5.640 

969 

931 ~ 

220 

26,700 

850 

9.610 19,600 

47. I00 

12,700 

1 1,700 

10,900 

1,990 

1,910 

460 

9.320 

9.050 

8.800 

213 

- 19,000 

18.400 

18.000 

20,200 

18,500 

17,300 

7,980 -- 

7,860 

856 

445 

7,670 

7,450 

7,240 

6,890 
- -- . . . 

6.570 

6.190 

6.040 

5,820 

5,620 , 

5,440 

5.270 

5,120 - 

4,980 

900 -- 
950 4,670 

1.000 

1.100 - 
1.200 

1,300 1 2,050 , 3,940 

1,400 1,970 ( 7.790 - 
1 .SO0 

I 
1,600 151 316 595 1.220 1,830 3,570 ____ 
1,700 576 1.180 1:770 3,410 

____1 
- --- 

1 .800 558 1,150 1,720 3.310 

35.700 

32,900 

30.600 

___ 5,740 

5,510 

1,780 

1,900 

72,900 

67.100 

62.400 - 

538 

9,150 

8,790 

2,660 

138 

1,720 

16.100 

15,500 -- 

5,130 

288 

2,000 

71 
11,700 - 

2,580 1 
8,180 

-- 

527 

542 

134 

4,960 

1,080 180 

7,910 

1,110 

1,620 3,130 

1.670 1.210 
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GAS PIPING INSTALLATIONS 

TABLE 402.4(5) 
SCHEDULE 40 METALLIC PIPE 

120s SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa. I-inch water column = 0.3488 kPa. 
1 131-ilish ttleln~al unit per hour = 0.293 1 W, I cubic fool per hour = 0.0283 nt'lh, 1 degrec = 0.01745 rad. 

Note: All lablc entries have heen ~-r~undcd lo threc significant digits. 

2006 INTERNATIONAL FUEL GAS CODE' 
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GAS PIPING INSTALLATIONS 

1 -  Gas balura l  --- 

TABLE 402.4(6) 
SEMIRIGID COPPER TUBING 

- - Inlet Pressure 

Pressure Drop 

Specific Gravity 

2006 INTERNATIONAL FUEL GAS CODE@ 

Less than 2 PSI 

0.3 In. W.C. 

0.60 --- 

TUBE SIZE (inch) 

' I4 

Nominal K &  L 

ACR 

~'i* 

'1s 

0.875 

~- 0 . z 5  
Length (ft) - 

10 

20 

Outside 

Inside 

'/.I 

lis 

1 

0.375 

0.305 

il l  

1'14 7 1'12 

20 42 

806 387 

'12 

' is 

2 

85 

58 14 

115 - 
150 

175 

200 - 

250 

3 00 - 

350 - 
400 - 

450 

5(XI - 
550 - 
600 - 

0.500 

0.402 

-- 

2.125 

1.959 0.995 

29 

Capacity in Cubic Feet of Gas Per Hour 

UA 

0.625 - 
0.527 1.245 

148 

101 

0.750 

0.652 . 1 .AS 1 

11 

110 

7'7 
uL 

2 1 

20 

20 

1 Y 

650 h' +I 

-- 71) 

NA ~p 

N A 

N A 

N A 

N A 

- N A  
N A 

700 

448 

20 

18 

17 

15 

13 

12 

11 

I I 

10 

N A 

. I0 

N A  

N.4 

900 1 
950 

3 8 

N A  

N A  

N A 

N A 

N A  

47 

45 

43 

806 

144 308 

34 

3 1 

19 - 
26 

73 

22 

20 

19 

18 

17 . 

N.4 

232 - 
235 

133 

128 

113 

N A 

15 

15 

I4 

14 - 
13 

8 4 
T- 

8 1 

78 750  NA 

39 

38 

N A N A  1 I3 18 

873 554 

23 -- 

53 

1 

N A  

277 

266 - 
256 -- 

800 

S50 - - 

NA 

1,820 

1,770 

L- 48 
45 

41 

37 

.i 3 

31 

28 

27 - 

25 

- 24..- 

1 British Ihcrmi~l unit per hour; 0.2931 W, 1 cubic foul per hour = 0.0283 rn'lh, 1 degree = 0.01 715 rad. 
Notes: 
I .  Table c;tp:~ci~ic\ ;lit bahrd on Type K cupper tubing inside diameter. (shown), which hes the s~nallest ~nsidt diarncrer ut Ihz coppt-r tubing P I - O ~ U O I S .  

2. NA means a flow oi less lhan I U  cfi. 
1. ,\I\ toblc c>icris\ hhve bcen r-nondcd to three signilicm~t dipits. 

247 

239 

219 

208 

199 

I90 

IS3 

176 

170 1 
164 

159 

155 

151 

N A 

NA 

N A 

I , O l  

1.100 

1 .?on - 
I .300 

1.400 - 
1,500 

42 

40 - 

7 1 

69 - 

2.650 

114 

I - 49 88 

N A 

N A 

N.4 

NA 

N A 

NA 

N.4 

I l l  

108 N A 

103 

95 

89 

78 
I 

7 1 

65 

6 1 

57 

54 

5  1 

NA 

NA _ 
N A 

N j i  

N A 

N A  

N A  

N A - 

75 

73 - 

?06 

139 16 

11') 

115 

N A 

N A 

N A - 

- 
N A  

186 

171 

15') 

141 

128 

I18 

110 

103 

97 .____ 

92 

289 

67 

g:! 

79 

77 

74 

324 

105 

FL 
N A 

- 

N A 

N A 

Y A 

N '  

13 

1.600 - 
1.700 

1,800 

1,1)00 

675 1 
294 

270 

25 1 

223 

IS 

13 

13 

13 

12 

612 

563 

523 

4 6 4 1  

NA 

N A 

N A 

N A 

N A 

63 

hO 

N A 

N A 

N A 

N h  

7 1  

100 

95 

--l-L 

29 

28 

27 

26 

I--- 

202 

186 

173 

- 162 
I53 -__ 
145 

N A 

N A 

12 

12 

11 

For S1: I inch = 25.4 mm, 1 foot = 304.8 mm, I pound per squ;lrc inch = 6.895 kPa, 1 inch water colmmn = 0.1488 kPa, 

52 

SO 

49 

47 

2,000 

N A  

N A 

N A 

NA 

420 

387 

160 

338 

319 

303 - 

12 N.4 

I1 

10 

17 

16 

______- 16 

84 N A  

N A 

N A  

N A 

N A  

N A 

77 

35 

34 

25 

N,\ 

N A 

N A 

N A 

15 

14 

N A 

46 -7- N A  N A 

N A 

9 I - 
88 - - 

31 

3 1 

58 

56 

14 30 54 
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GAS PIPING INSTALLATIONS 

TABLE 402.4(7) 
SEMIRIGID COPPER TUBING 

I 
Gas Natural 

For SI: 1 inch = 15.4 Inm, I foot = 304.8 mnr, 1 poulld per squarc inch = 6.895 ItPa, I-inch water column = 0.2488 kP1. 
I British thermal llllil per hour = 0.193 1 W. 1 cubic Four per hour = 0.0283 m'lh, 1 degree = 0.01745 I.:I~. 

\ o t e ~ :  
1. 'r:lhlc c;~pacities are hxed o n  Typc K copper ruhu~g inside dln1ui.1~1 (hhown). which has the srn:illest ~nside diarncrzr of the coppn tubing products. 
2. NA means ;I flow of Icss than 10 cfll. 
3. "dl vahle cnlrir, havc hccn roundcd to three sigoific;uu d i g ~ l s .  

Inlet Pressure 

Specific Gravity 

2006 INTERNATIONAL FUEL GAS CODE" 

Less than 2 psi 

0.60 

Pressure Drop j 0.5 in. w.c. 
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GAS PIPING INSTALLATIONS 

Gas / Natural 

2006 INTERNATIONAL FUEL GAS CODE' 

TABLE 402.4(8) 
SEMIRIGID COPPER TUBING 

Inlet Pressure 

Pressure Drop 

Specific Gravity 

Less than 2 psi 

I .O in. W.C. -- 
0.60 

1 

1 

1 

--- --- 
- 

TUBE SIZE (inch) 

Nominal 

900 

K & L  

N A 

1 

1 

?h 5 1 ~  v, 
'14 3f8 :I8 

ACR 

X A 

050 --- 

1,000 

- .. 1.100 
1,200 -- 

1,300 

'18 

31a 

N A 

N A 

N A 

NA -- 
NA 

-- N A 

N A 

N.4 

NA 

NA 

l 4  

0.875 

0.745 

Outside 0.375 

Inside 0.305 

1.125 

0.995 

14 

13 

13 

12 

1,400 - 

1,500 

I ,000 

1,700 

Fol.SI: 1 il~clr = 25.4 m m ,  1 foot = 304.8 mln. 1 pound per squat-c inch - 6.895 hPtr, I-inch wa!cr column = 0.1488 kPa, 
1 R~.itiah ~Iic~.mal ut~it per l~our = 0.7931 W, 1 cuhic foot per hour = 0.0283 m'lh, 1 degrre = 0.01715 rad. 

Notes: 
1. 1;11>1e c:~p;ic~l~us nru Imbed on 'Wpe K copper ruhinp illside dianlste~ (shown), which has thc sm;~llest insidc diamzlcr of the copper Lubing pnrdocts. 
2. NA mcJn\ a tlow of lesh than 10 cth. 
.?, 1\11 1;lhlr ~,nlries )lave bccn rn~~ndrd lo lh~cc  s~pnificdnt digit\. 

.-lP 25 

20 - - . ppp- 

11 -- 28 59 350 - 
1 1  19 27 _j 57 338 

0.500 

0.402 

1.375 

1.245 

l2  29 365 -- 

24 

23 

12 

2 1 

NA 

NA 
-- 

10 

10 

NA 

N A 

N A 

1.625 1 2.125 

1.48 I 1.950 

Gas Per Hour 

8S9 

590 - 
474 

406 

35'1 

326 

Length (it) 

35 

N A 

N A 

1 ,800 NA N A 

0.625 

0.527 

I D  

20 

;n 
40 

50 

60 

70 

80 

- 

KO 

55 

44 

38 

33 

30 .. 

28 

- 26 

24 

3 4  ~- 

13 

32 

30 

NA ! NA 
I 

N A N A 

18 

18 

17 -- 
I7  ....i. 

16 

1,900 

2.000 

0.750 

0.652 

1,550 ---- 

1,060 

853 

730 

647 

586 

39 --- 

27 

2 I 

I8 

16 - 
15 

13 

13 

75 

I $2 ~- 

111 

89 

77 

68 

61 

57 

- 53 

49 - 
70 1 

622 

563 - 
518 

482 

427 ---- 
3x7 

356 

331 

31 1 

201 

279 

100 --- I I 

125 NA - 

73 

26 

25 

N A 

N A 

23 

20 __ 
I8 

17 

16 

14 --- 
13 

12 

1,460 

1.290 

1.170 

1.080 

1,mo 
890 

8 06 

743 

690 

647 - 

612 

S I 

2,440 

1,680 -. 
1,350 

1,150 .~______ 

1,020 

-- 925 

300 

279 

90 

150 

175 

200 -- 

250 

300 

350 

135 

N A 

N A 

Capacity in Cubic Feet of 

5.080 

3,490 

2 .~00  

2,400 

1.130 

1,930 

85 1 

791 

742 

__ 539 

501 

12 

N A 

NA 

N.4 

N A 

N A 

NI\ 

600 _ _ _ _ _ _ _  
(350 -- 

700 

750 

R o o  

132 

55 

53 

47 

41 

37 

34 

1-83 

195 

156 

134 

119 

107 

99 

92 

, 86 

1,770 

1,650 

1.550 262 I .. 471 

197 

186 

400 N A 

450 N A ---- 
500 NA N A 20 

P 

18 

17 

16 

16 

15 

214 

402 

276 

2'22 

190 

168 --- 
152 

140 

131 

122 

N A 

N A 

N A 

N A 

N A 

850 

445 

207 

71 1 1 2 8  

I $9 

96 

1 306 1 
2'17 

289 1 

24 

24 

23 

82 

72 

65 

60 

5 1 - 110 

550 N A - .. NA 

31 

30 

28 

27 

26 

>--- 
N A 

N A 

N A 

N A 

- 432 

203 

192 

183 

68 

(@ 

156 

151 

48 

z - - - . -  

420 

309 

lS1 

122 

116 

52 93 147 

116 -- 
103 

93 

85 

12 

28 

103 

19 

L---  
42 

-. 40 

39 

38 

- 

50 

49 

79 

70 

56 --______A 
50 

- 32 98 177 

NA 

247 

2 1 0 

198 

183 

94 

90 

- 8(? 

- 83 
80 

go 

88 

445 

393 
~~~~~~ 

357 

329 

-- 

151 

26 

24 

15 

,___- 143 

139 

306 

27 1 

136 

125 

169 

162 

155 

150 - 
1-14 

245 

226 

55 1 117 

45 6-4 

26 

210 

41 

266 524 

25 5 53 1 -- 

59 

245 

236 

128 

- 36 

I 

510 - 
49 l - 

471 

.-A 78 140 220 459 
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GAS PIPING INSTALLATIONS 

2006 INTERNATIONAL FUEL GAS CODE@ 

TABLE 402.4(9) 
SEMIRIGID COPPER TUBING 

Gas 

inlet Pressure 

Pressure Drop 

Specific Gravity 

Natural 

Less than 2.0 psi 

17.0 in W.C. 

0.60 

2,000 

For S1: I inch = 25.4 mrn. 1 fool = 304.8 mm, I pound per square inch = 6.895 kl'a, 1-inch water colulnn = 0.2488 kPa, 
I Britiah thermal unit pcr hour = 0.2931 W, I cubic foot per hour = 0.0283 m'h, I degree = 0.01745 !.ad. 

Notes: 
I .  'rtible capCicilie\ nre b;tsed on Type K copper tiihinp in\ide diameter (<howan). which ha\ lhe sl~tdlesl insidc diwneter or the coppc!. tuhinp product\. 
2. A11 table entric\ ha\c bcen n~unded to rlirec bipn~ficant digits. 

1 I 22 45 79 112 210 432 68 1 1,420 
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GAS PIPING INSTALLATIONS 

40 2006 INTERNATIONAL FUEL GAS CODE@ 

Gas 

TABLE 402.4(10) Inlet Pressure 

SEMIRIGID COPPER TUBING Pressure Drop 

Specific Gravity 

Natural 

2.0 p s ~  

1.0 psi 

0.60 

TUBE SIZE (inch) - Ep 
~ .. 

Nominal K &  L 

ACR 

Outside 

Inside - 
Length (ft) 

' I d  

'I,, 

0.375 

( E 5  

10 

-- 70 

3 0 - 

40 

50 

'h  
'I2 

0.500 

]I2 

5 / s  1 
0.625 

!h 
'1.i 

0.750 

0.402 

>I, 

'18 

0.875 

I 

245 

169 

135 

_ 0.995 , 1.245 

~~pp 

2,550 5.45 0 

1,760 ( 3,750 

1'1, I '1: 

116 - 
101 

506 - 
348 

5,870 

5,400 - 

5.030 

4,720 -- 
4,450 

3,WU 

3.580 

- 3,290 

3,060 

2.7 10 

2,460 

2,760 

2.100 

1,970 - 
I .S70 

1.770 

1.690 

1,620 

1.550 

1,500 

0.745 - 

2 

I 

0.527 1.4SI 

Capacity in 

9.820 

6,750 

12,200 

1 1.300 

10,500 

9.870 

9,280 - 
8,220 - 

7.410 

6.850 

0,3SO -- 
5,hj0 

5,120 

4.7 I0 

4 x  
4, I10 

3,880 -- 
3,690 

3.520 

3,370 - 

1.340 - 

3,120 

2,070 - 60 

- A! ~- l?ls 

0.652 1 .Q5U 

Cubic Feet of Gas Per Hour 

1,030 

708 

')i)3 3,010 5.420 - 

39 1 3.730 

- 

- 1,800 p~ 

1.240 10.600 - - 

279 

683 969 

70 -- 

SO --- 

100 - 

125 

93 

239 - 
23 1 

224 

217 

1.125 1 1.375 

- 32,200 

22,200 

8.550 

7,310 

6.480 

-- 

239 

212.. 
192 ---- 

9 h 

91 

90 

47 

46 

43 

43 

$00 -- 
840 

17,800 

15.200 

13,500 - 

- 

3,430 

3.190 

2.990 

2,830 

2.500 

2,580 

2.280 

- 
96 

8 0 

.-ppppp 75 

7 1 

6; 

16s - 
163 

158 

23 

22 

510 

49.1 

478 

465 

1.625 

48 6 

43 1 

4,640 

4,110 

2.270 
7- 

7,090 

1,940 

1.7'20 

1.560 

1,430 

1.330 

1,250 

1.180 

1.120 

1,070 - 

1.030 ] 
'186 

950 

177 

I64 

154 

146 

129 

359 62X 

334 584 

42 

40 ---- 
3 8 

36 

35 

34 

r-+$ 
1,100 - 
1.100 

1,300 --- 

1,500 

1,500 

2.135 

850 1,210 

754 3,070 -- 

89 1 

829 

778 

715 -- 
65 1 

114 

296 

263 

150 
pp 

175 

100 

250 1 

917 

Y 88 

861 - 

Slh 

20 

19 

18 

IS 

I7 

16 

900 

88 

85 

8 1 

77 

1,900 -- 
1,770 

1,660 

1,570 

1,390 

538 

518 

459 

57 

52 

49 

43 

- 

813 - 

772 

7 3 7 1  

22 

2 i 153 

1,600 

--- 

Pol- SI: I inch = 25.3 Inm. 1 fool = 304.8 Inm, 1 pound per sq~lare inch = 6.895 kPa, I-inch walcr ~.olornn = 0.2588 kPa, 
I Brilisll ~hernmnl unit per hoor = 0.2031 W. I cubic foot per hour = 0.0283 m ' h .  I degree = 0.01 745 rad. 

Nnlrs: 
I .  l i~hlc cap;wirir.s are bnsrd on 'Type K copper cubing inside diamrrcr ishc,wl~). w h ~ c h  has the crnnllc<l inside diameter or the copper rubir~p product.;. 
7 A11 tit)lt ~11111iss hove heel1 r u ~ ~ o d ~ d  tv three si~nitic;~nl digits. 

906 

88 1 

1,450 - 

I ,400_ 

1-36!] 

1,320 

.- 149 
142 

135 

590 

543 

505 

448 

416 

383 

356 

3 15 

117 2?8 -- 
108 1 210 

1,890 

1.830 

3,010 

2.920 

2.830 

2,740 

I ,280 

1,220 

1.160 

74 

7 1 

68 

h6 

149 - 

145 

I 16 

105 

I02 

1 .YO0 

2,000 - 

__ 1,260 

1,160 

1,080 

956 

406 -- 
373 

347 

326 

308 

292 

279 

267 

256 

247 

286 300 

100 

89 

2,67(l 

2.540 

.7,420 

1,110 

1,070 

1,03Q 

994 -- 
962 - 
913 

2 1  I 

20 1 

192 ~ ~~ 

33 

1,700 - 
1,800 - 

866 

797 

741 , 

696 - 
- 657 

624 

595 

570 

548 

528 

204 

I"__ 

7,320 

2.230 

2.140 - 
7,070 

2,000 

1.940 

129 

124 

120 

116 

552 

429 

409 

319 

310 

14 

14 

350 

400 

-150 -- 

39 80 

575 

559 

15 

I 164 

183 

176 

- 170 

164 

64 

62 

31 

30 

29 

159 -- 
I54 

112 - 
108 - 

60 

59 

36 74 

192 

15 
p- 

I50  

140 

131 --- 

33 

31 

705 

339 

329 30 - 

263 

245 

230 

124 

l I8 

112 

108 

103 

100 

69 

65 

61 

58 

55 

53 

51 

59 

500 30 

550 28 

610 --- 
592 

217 

206 

196 

188 

181 

J 74 

600 

650 

700 

750 

376 

363 

350 

27 

76 

2 i 

24 

678 

653 

630 
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