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4-3.3.2.S Where a metal chimney serving medium-heat 

appliances as denned in Table l-2(a) is located in the same 
story of a building as that in which die appliances con 

nected thereto are located, it shall have a clearance of not 

less than 36 in. (914 mm) from a wall of wood frame con 

struction and from any combustible material. 

4-3.3.2.4 Interior metal chimneys over IS in. (457 mm) 

in diameter shall have a clearance of not less than 4 in. 
(102 mm) from a building wall of other than wood frame 

construction. 

4-3.3.2.5 Interior metal chimneys 18 in. (457 mm) or less in 
diameter shall have a clearance of not less than 2 in. (51 mm) 
from a building vail of other than wood frame construction. 

4-4 Metal Chimneys for High-Heat Appliances. 

4-4.1 Construction. Metal chimneys for high-heat appli 
ances as defined in Table l-2(a) shall be lined with high-
duty fireclay brick (ASTM C 27) or the equivalent, not less 
than 4 in. (114 mm) thick laid on a full width bed in refrac 
tor)' mortar (ASTM C 199. high duty) or the equivalent. 

4-4.1.1 The lining shall start 2 ft (0.61 m) or more below 
the lowest chimney connector entrance and shall extend to 
a height of at least 25 ft (7.6 m) above the highest chimney 
connector entrance. Chimneys terminating 25 ft (7.6 m) or 
less above a chimney connector entrance shall be lined to 

the top. 

4-4.2 Termination (Height). Metal chimneys for high-heat 

appliances shall extend not less than 20 ft (6.1 m) higher than 
any portion of any building within 50 ft (15.3 m). 

4-4.3 Clearance from Combustible Material. Metal 
chimneys for high-heat appliances shall have sufficient 
clearance from buildings and structures to avoid heating 
combustible mareriai to a temperature in excess of 90:F 
(50°C) rise above ambient and to permit inspection and 
maintenance operations on the chimney. They shall be 
located or shielded to avoid danger of burns to persons. 

Chapter 5 Chimney Connectors and 

Vent Connectors 

5-1 Connectors Required. Connectors shall be used to 

connect appliances to die vertical chimney or vent unless 
the chimney or vent is attached directly to the appliance. 

5-2 Materials. 

5-2.1 Connector; shall be made of noncombustible, 

corrosion-resistant material capable of withstanding the 
flue eas condensate and temperatures produced by the 

appliances and of suSdent thickness to withstand physical 

damage. 

5-2.2 Connecters for residential-type appliances shall 

conform to the following requirements. 

5-2.2.1 Appliances Installed in Attics. Vent connectors 

for listed eas appliances and appliances listed for use with 
Type B eai vtnis that are installed ir. attics shall be of Type 

B'or~Tvr>t L ver.: material. 

5-2.2.2 Appliances Not Installed in Attics. 

5-2.2.2.1 Vent connectors for appliances listed for use 

with Type B gas vents and for appliances with draft hoods 

and equipped with listed conversiontburners and diat are 

not installed in attics shall be of Type B or Type L material 

or other material listed for use as connectors, or smooth 

interior-wall metal pipe having strength and resistance to 

heat and corrosion equivalent to that of galvanized sheet 

steel not less than 0.018 in. (0.46 mm) thick, aluminum 

(1100 or 3003 alloy or equivalent) not less than 0.027 in. 
(0.69 mm) thick, or stainless steel not less dian 0.012 in. 

(0.3 i mm) thick. 

5-2.2.2.2 Listed vent connectors shall be installed in 

accordance widi the terms of their listing and the connec 

tor manufacturer's installation instructions. 

5-2.2.3 Connectors for oil appliances, solid fuel-burning 

appliances, domestic-type inrinerators, and gas appliances 

other than diose in 5-2.2.1 and 5-2.2.2 shall be of factory-

built chimney material, Type L vent material, or steel pipe 

having resistance to corrosion and heat not less than that of 

galvanized pipe-specified in Table 5-2.2.3. 

Table 5-2.2.S Metal Thickness for Galvanized 

Steel Pipe Connectors 

Connectors for low-heat appliances shall be of listed 
y-built chimney material or of steel pipe having rests-

5-2.3 

factory-' _ . . 

tance to corrosion and heat not less than that of galvanized 

pipe specified in Table 5-2.2.S. 

5-2.4 Connectors for medium-heat appliances and com-

merdal and industrial incinerators shall be constructed of 
listed medium-heat chimney sections or of steel not lighter 
than that designated for metal chimneys in Table 4-1.2 and 
shall conform to the following requirements. 

5-2.4.1 Connector sections of listed medium-heat chim 
neys shall be joined together usine continuous welds, 

flanges, or couplings. 

5-2.4.2 Steel connectors shall be lined with medium-duty 
fireclay brick (ASTM C 2") laid in refractory mortar 

(ASTM C 199, medium duty), or the equivalent. 

5-2.4.2.1 The lining shall bs a: ".ear. £ in. (64 mm) --hick 
for connectors haviriE an inside d:ame:er or greatest ms:ds 

cross-section dimension of is in. 43 T mm or less. 

•2SI E:1:::-
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5-2.4.2.2 The lining shall be at least 4 in. (114 mm) thick 

laid on the 4-in. (114-mm) bed for connectors having an 

inside diameter or greatest inside cross-section dimension 

greater than 18 in. (457 mm). 

5-2.5 Metal connectors for high-heat appliances shall con 

form to the following requirements. 

5-2.5.1 Metal connectors for high-heat appliances shall be 

made of steel not lighter than that designated for chimneys 

in Table 4-1.2. 

5-2.5.2 The connectors shall be lined with high-duty fire 
clay brick {ASTM C 27) or the equi%'alent having a 

thickness of not less than 4 in. "(114 mm) laid on the 4-in. 

(114-mm) bed in refractory mortar (ASTM C 199, high 

duty), or die equivalent. 

5-2.6 Masonry connectors or breeching shall be made of 

refractory material equivalent in resistance to heat and cor 

rosion to high-duty fireclay brick (ASTM C 27) not less 

than 4 in. (114 mm) thick. 

5-3 Length. A connector shall be as short and straight as 

practical. The appliance shall be located as dose as practi 

cal to the chimney or vent. 

5-3.1 The horizontal length of a connector to a natural 

draft chimney, or vent, serving a single appliance shall be 

not more than 75 percent of the height of die vertical por 

tion of the chimney or vent above the connector. 

Exception*: Where part of an engineered venting system. 

5-3.2' The horizontal length, design, and construction of 

combined connectors, or connectors to a manifold joining 

two or more appliances to a chimney or vent, shall be deter 

mined in accordance with approved engineering methods. 

5-4 Size. 

5-4.1 The connector, for its entire length, shall be sized in 

accordance with approved engineering memods. 

5-4.2 As an alternate to 5-4.1, the following requirements 

shall be permitted to be applied. 

5-4.2.1 The effective area of a connector for a single 

appliance shall be not less than the area of the appliance 

flue collar. 

5-4.2.2 A connector or manifold serving two or more 

appliances shall have an effective area equivalent to the 

combined areas of the appliance Sue collars or individual 

connectors. 

5-4.2.3 Linings, if used, shall not reduce the required 

effective area of the connector. 

5-5 Clearance. 

5-5.1 Clearances from connectors to combustible material 

shall be in accordance with the following requirements for 

both unprotected and protected installations. 

5-5.1.1 Clearances rroai connectors to unprotected com 

bustible material shzil be in accordance with Table 5-5(a) 

and Figure 5-5. 

Table 5-5(a) Chimney Connector and Vent Connector 

Clearances from Combustible Materials 

Description of Appliance 

Minimum 

Clearance, 

in. (mm) 

(See Note 1) 

RESIDENTIAL-TYPE APPUANCES 

Single-Wall Metal Pipe Connectors 

Gas Appliances without Draft Hoods 18 (457) 

Electric, Gas, and Oil Incinerators 18 (457) 

Oil and Solid-Fuel Appliances 18 (457) 

Unlisted Gas Appliances with Draft Hoods 9 (229) 

Boilers and Furnaces Equipped with Listed 

Gas Burners and with Draft Hoods 9 (229) 

Oil Appliances Listed as Suitable for Use with 

Type L Vents 9 (229) • 

Listed Gas Appliances with Draft Hoods and 

Other Category I Gas Appliances Listed for 

• Use with Type B Vent (See Note 3) 6 (152) 

Type L Vent Piping Connectors 

' Gas Appliances without Draft Hoods . 9 (22S) 
Electric, Gas. and Oil Incinerators 9 (229) 

Oil and Solid-Fue! Appliances 9 (229) 

Unlisted Gas Appliances with Draft Hoods 6 (152) 

Boilers and Furnaces Equipped with Listed Gas 

Burners and with Draft Hoods 6 (152) 

Oil Appliances Listed as Suitable for Use with 
Type L Vents (See Note 2) 

Listed Gas Appliances with Draft Hoods and 

Other Category I Gas Appliances Listed for 

Use with Type B Vent (Set Note i) 

Type B Gas Vent Piping. Connectors 

Listed Gas Appliances with Draft Hoods and 

Other Category I Gas Appliances Listed for 

Use with Type B Vent {See Note 5) 

LOW-HEAT APPUANCES 

Single-Wall Metal Pipe Connectors 

Gas, Oil, and Solid-Fuel Boilers, Furnaces, aad 

Water Heaters' IB (457) 

Ranges, Restaurant-Type 18 (457) 

Oil Unit Heaters 18 (457) 
Unlisted Gas Unit Heaters IS (457) 

Listed Gas Unit Heaters with Draft Hoods 6 (152) 

Other Low-Heat Industrial Appliances -- IS (457) 

MEDIUM-HEAT APPLIANCES 

Single-Wall Metal Pipe Connectors 

All Gas, Oil, and Solid-Fuel Appliances 56 (S14; 

H1GH-HEAT APPLIANCES 

Masonry or Metal Connectors 

All Gas, Oil, and Solid-Fuel Appliances (JSu Note 4) 

Notes to Table 5-S(a) 

NOTE 2: If listed Type L ven; piping U used, the clearance ma; 

accordance with the ven: iisdr-g. 

NOTES: If lisred Type E o'rTvpe L ven: piping is used, the clearancs 
be ir. accordance with the appliance End veai'lisinc. 
NOTE 4: Clearances shall be based on good engineering cmai:s 

acceptable » the authoriw hs^.g jursidiricri. 

Tne dearaiices from csr.ner.3rs ts coRWUjpslt na:eriais csy be reduced 

ccabuscibie —&zzA£. h protected ir. iccsrdar.ce •■■r.i. :abk 5-5f:-j. 

spec-

be in 

1S32 =:S:-
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r Construction using 

combustible material-
rShaet metal or 

other protection 

Var.t or 

sonnactor 

-Construction using 
combustible materiel 

A equals the required clearance with no protection. 
B equals the reduced clearance permitted. 

The protection applied to the coma-action using combustible material shall 
excend far enough in each direction to make C equal to A. 

Figure 5-5 Extent of protection required to reduce clearances from 
chimney or vent connectors. 

5-5.1.2 Clearances from connectors to combustible mate 
rial may be reduced if the combustible material u pro 
tected by anengineered protection system acceptable to the 
authority having jurisdiction or by the use of materials or 
products listed for protection purposes, or in accordance 
with Table 5-5(b) and Figure 5-5. 

5-5.2 Engineered systems installed for protection of com 
bustible materials shall reduce the temperature rise of such 
materials to 90=F (50cC) above ambient. System design 
shall be based on applicable heat transfer principles ukine 
into account the geometry of the system, the hest loss char" 
acteristics of the structure behind the combustible material. 
and possible abnormal operating conditions of heat-
producing sources. 

5-5.5 All clearances shall be measured from the ourer sur 
face of the connector to the combustible material, disre 
garding any intervening protection applied to the combus 
tible material, but in no case shall the clearance be such as 
to interfere with the requirement for accessibility. 

5-5.4 Materials and products listed for die purpose of 
reducing clearance to" combustibles shall be installed in 
accordance with the conditions of the listing ar.c the —:an" 
ufacturer's instructions. 

5-5.5 For clearance reduction systems using an air space 
between the combustible wall and the wall protector, £de-
quate air circulation shall be provided by one of the follow 
ing methods. 

5-5.5.1 Adequate air circulation may be provided by leav 
ing all edges of the wall protector open with at least a 1-in 
(25.4-mm) air gap. 

5-5.5.2 If the wall protector is mounted on a single Hat wall 
away from corners, adequate air circulation may be provided 
by leaving only the bottom and top edges or only the side and 
top edges open with at least a 1-in. (25.4-mm) air gap. 

5-5.5.3 Wall protectors that cover two walls in a corner shall 
be^open at the bottom and top edges with at least a 1-in. 
(25.4-mm) air gap. 

5-5.6 All clearances shall be measured from the outer sur 
face of the combustible material to the nearest point on the 
surface^ of the connector, disregarding any intervening 
protection applied to the combustible material. 

5-6 Location. When the connector used for a gas appli 
ance having a draft hood or for Category 1 appliances b 
located in or passes through an attic, crawl space, or other 
cold area, that portion of the connector shall be of listed 
Type B or Type L vent material or be provided with equiv 
alent means of insulation. 

5-7 Installation. 

5-7.1 A connector to a masonry chimney shall extend 
through the wall to the inner face or liner but not beyond 
and shall be firmly cemented to masonry. 

Exception:^ A ihbnble shall be permitted to be used to fadltate 
remove! of the chimney connector for cleaning, in which case the 
thimble shall be permanently cemented in ila.ee viitk mri-
tempersnire cemer.z. 

5-7.2 A chimney connector or vent connector shall not 
pass through any floor or ceiling, nor through a fire wall or 
fire partition. 

5>7.3 Connectors for listed gas appliances with draft 
hoods [Table l-2(b), Column I] and oil appliances listed for 
Type L vents [Table l-2(b), Column III] shall be permitted 
to pass through walls or partitions constructed of combus 
tible material if: 

(a) Made of listed Type B or Type L vent material for 
gas appliances, listed Type L vent material for oil appli 
ances, and installed with "not less than listed clearances to 
combustible material, or 

(b) Made of single-wall metal pipe ar.d guarded by a 
ventilated metal thimble not less than 4 in. (102 mm) 
larger in diameter than the vent connector. 

5-7.4 Connectors for residential-type appliances [Table 
i-2(a), Column I] shall be permitted to pas's through v.-alls 
or partitions constructed of combustible material if the 
connector i= either listed for wall pass-through, or is routed 
through a device listed for wall pass-throueh, and is 
installed iz accordance with the conditions of the listing 
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Table 5-5(b) Reduction of Connector Clearance with Specified Forms of Protection1"8 

Clearance reduction applied to and 

covering all combustible surfaces 

within the distance specified as 

required clearance with no protection 

Isee 5-5.1 and Table 5-5(a)]. 

Maximum allowable reduction in 

clearance (percent) 

(a) SVs in. (90 mm) thick masonry 

wall without ventilated air space. 

(b) '/« in. (IS mm) thick non-

combustible insulation board over 1 

in. (25 mm) glass fiber or mineral 

wool batts without ventilated air 

space. 

(c) 0.024 in^O.61 mm (24 gage) 

sheet metal over 1 in. (25 mm) glass 

fiber or mineral wood batts rein 

forced with wn-e, or equivalent, on 
rear face with ventilated air space. 

(d) SVs in. (90 mm) thick masonry 
wall with ventilated air space. 

(e) 0.024 iniO.51 mm (24 gage) 

sheet metal with ventilated air 

space. 

(f) Vs in. (IS mir.) thick noncornbus-

tible insulation board with venti 

lated air space. 

(g) 0.024 in./0.61 mm (24 gage) 

sheet metal with ventilated air space 

over 0.024 ir../0.61 mm (24 gage) 

sheet meta! with ventilated air 

space. 

(h) 1 in. (25 mm) glass 5ber or rein-

era] wood bare sandwiched between 

two sheets 0.024 in.'0.61 mm (24 

gage) sheet metal with ventilated air 

space. 

"When the required clearance with 

no protection is 18 in., the clear 

ances below are the minimum 

allowable clearances. For other 

required clearances, calculate min 

imum allowable clearance from 

maximum allowable reduction.6 

669c 

65% 

66% 

65% 

50% 

50% 

50% 

50% 

50% 

6/152 

6/152 

6/152 

5/152 

6/152 

6/122 

9/229 

9/229 

9/229 

9/229 

S/229 

'Spacers and ties shall be o: noncorr.busrible material. No spacers or ties shall be used direcdy behind appliance or connector. 

!VVith all clearance reduction systems usir.g a ventilated air space, adequate air circulation shall be provided as described in 5-5.5. There shdl be z: \zw. ! 
ir.. (25 mmvbsrwesn the clearance reduction" systen-. and combustible walls and ceUir.is for clearance reduction systems usinr a ventilated air space. 

'Mineral woo! bata frankst or board; shall have a rr.in:rau.-= density of 5 !b per ftJ (I2S.T kz'i='; and have z. n-.inimurr. r;e:-ine pair.: of !5005F (Slc'-C). 

"Insuiarior. rr.ateria; used as par: of clearance reduc-Jcr. sys:e.T. shall have z :her:r.a! cor.dasivo- of 1.0 ;Biu-:r..'!'(sq fi-hr-5f; or less. Ir.«u!i'Jcir. bserd shiii 

be formed of noncomsusabie msieriai. 

JIi a sisrie wall connenor passes throurh e masonry wall used as a wall shield, '.here shall be a: leas: l/« in. '.IS n::c; o: cpen. ver.alatsd air space bstweer. 

the connector and 'Jnc masonry. 

'There shall be at leas: 1 in. (25 ma) between the connector and :he protec:ar. In no case shall the dsannce bewees the connector and the will surface 

bs reduced below that allowed in the table. 

:All clearance and thickness are xir.iitium; larger clearances and :hickr.esies art acceptable. 

To calculate the r.ir.itr.UT. allowable clearEr.ce, :h: fallowing formula —ay b: used: 

C5. = C, x (: - R 100;. 
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5-7.5 Connectors for residential-type appliances [Table 

L-2(a), Column I] with inside diameters less than or equal 

to 10 in. (254 mm) shall be permitted to pass through walls 

or partitions constructed of combustible material to a 

masonry chimney if the connector system selected or fabri 

cated is installed in accordance with the conditions and 

clearances in Table 5-7. Any unexposed metal that is used 

as pan of a wall pass-through system and is exposed to flue 

gases shall be constructed of stainless steel or other equiv 

alent material diat will resist corrosion, softening, or crack 

ing from flue gases at temperatures up to 1800:F (982°C). 

5-7.6 .A connector for a medium- of high-heat appliance 

[Table l-2(a), Columns IV and V] shall not pass through 

walls or partitions constructed of combustible material. 

5-7.7 Connectors shall maintain a pitch or rise of at least 

Vi in. (6.4 mm) to the foot (horizontal length of pipe) from 

the appliance to the chimney. 

5-7.8 Connectors shall be so installed as to avoid sharp 

turns or other construction features that would create 

excessive resistance to the flow of flue gases. 

5-7.9 A device, other dlan a damper, that will obstruct 

the free flow of flue gas shall not be installed in a connec 

tor, chimney, or vent. For requirements regarding damp 

ers, see Section 5-9. 

Exception No. 1: This requirement shall not be construed to pro 

hibit the use of devices specifically listed for installation in a con 

nector in accordance with the fuel-burning appliance listing, such 

as heat reclaimers, draft regulators, and safety controls. 

Exception No. 2: Approved economizers, heat reclaimers, and recu 

perators in venting systems of equipment, not required to be equipped 

with draft hoods in accordance -with the fuel-bumxrlg appliance list 

ing, provided performance is in accordance with Section 1-7. 

5-7.10 Connectors shall be securely supported and joints 

fastened with sheet-metal screws, rivets, or other approved 

means. 

5-7.11 The entire length of a connector shall be readily 

accessible for inspection, cleaning, and replacement. 

5-7.12 A connector serving a gas or oil appliance shall not 

.be-connected'to a chimney fine serving a factory-built fire 

place. 

Exception: When the gas or oil appliance is listed for such instal 

lation and is installed in accordance with ike listing. 

5-7,13 A connector serving a gas or oil appliance shall be 

permitted to be connected to a masonry fireplace flue, pro 

vided the fireplace opening is sealed or the chimney flue, 

which vents the fireplace, is permanendy sealed below the 

connection. 

Exception: Listed gas or oil appliances snail be installed in 

accordance iviik ike listing. 

5-7.14 Vent and chimney connectors shall no: be covered 

vuh insulation. 

Exception: Listed insulaud ven: end chim.nr> conner.cn shall be 

installed jr. accordance -uiih the ierv.s of their listing-

5-8 Interconnection. 

5-8.1 Connectors serving appliances operating under 

naturai draft shall not be connected into any portion of a 

mechanical draft system operating under positive pressure. 

5-8.2 Unless listed for such connection, solid fuel-burning 

appliances shall not be connected to a chimney flue serving 

another appliance burning odier fuels. 

5-8.3 Gas utilization appliances and appliances burning 

liquid fuel may be connected to one chimney flue through 

separate openings or may be connected through a single 

opening if joined by a suitable fitting located as dose as 

practical to the chimney provided: 

(a) Sufficient draft is available for safe combustion of 

each appliance and for the removal of all products of com 

bustion, and 

(b) Appliances so connected are equipped with primary 

safety controls. 

5-8,4 If two or more openings are provided into one chim 

ney flue, they shall be at different levels and the smaller con 

nector shall enter at the highest level consistent widi available 

head room or clearance to combustible material. 

5-9 Dampers. 

5-9.1 Manually operated dampers shall not be placed in 

chimneys, vents, or connectors of stoker fired, liquid, or 

gas burning appliances. Fixed baffles on the appliance side 

of draft hoods and draft regulators shall not be classified as 

dampers. Manually operated dampers shall be permitted 

to be installed in the chimney connector of hand-fired solid 

fuel-burning appliances if such dampers do not obstruct 

more than 80 percent of the connector area. 

5-9.2 Automatically operated dampers shall be listed and 

shall be installed by a qualified agency in accordance with 

die terms of die damper and appliance listings. The instal 

lation of dampers on'gas appliances shall be in accordance 
with NFPA 54, National Fuel Gas Code. 

5-10 Draft Hoods. For information concerning the use 

and installation of draft hoods, refer to NFPA 54, National 

Fuel Gas Code. 

5-11 Draft Regulators. 

NOTE: For infonnation concerning the use and installa 

tion of draft regulators with oil-burning appliances, rsfer to .. 

NFPA SI, Standard for the Installation of Oil Burning Equip 

ment. 

5-11.1 Gas appliances connected to chimneys, other than 

those required to be installed with draft hoods by NFPA 

54, National Fuel Gss Code, shall be permitted to be installed 

with draft regulators if in accordance with the appliance 

manufacturer's instructions. 

5-11.2 Solid fuel-burning appliances shall be permitted :o 

be installed with draft regulators to reduce draft intensity. 

Such regulators shall be installed and set in accordance 

with the instructions furnished with the appliance or the 

draft regulator. 

5-11.3 A barome-ric draft regulator, if used, shall be 

installed in the same room or enclosure as the appliance in 

such a manner thai no difference in pressure between the 

air in the vicinity of the regulator aad the combustion air 

supply will be permitted. 

19S2 Editor: 
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Table 5-7 Chimney Connector Systems and Clearances from Combustible Walls for Residential Heating Appliances 

Minimum chimnoy cloironcs 

te crick sr.d comtusriblis 
2 in. 151 mm) 

Chimnoy 

connector 

Masonry 

ehlrnnay 

cpnstructsd 

to NFPA211 

System 

Minimum 3.5-in. (90-mm) thick brick raasonry wall framed into 
combustible wall with a minimum of 12 in. (805 mm) brick sepa-
ration from day liner to combustibles. Fireclay Ener (ASTM C S15 
or eqaivalent),-minimujn ?a-in. (16-nsm) wall thickness, shall run 
from outer surface of brick wall to, but not bsyond, the inner 
surface of chimney flue liner and shall be firmly cemented in 
place. 

Clearance 
in./mffi 

12/505 

Minimum ehimnoy clearance from masanry 

10 sriest steal supports ond 

csmbustibiBi 2 In. {5" mm) 

N'snssluclc 

rafraitory 

eBmont 

Factory -built 
|chimnoy length 

s _ Chimney 

rfeneth 

flush wit! 

inside Pf 

U ! Air specs § H 
IV-U S in. [22S mm! ■= § H 
NX Nminimum u~ •*"—' 

Minimum 

cioaransc 

9 In. (229 mm! 

MBtsnry 

chimnay 

csnnructed 

to NFPA 211 

Solid Iniuiatad, 

listed 

fncTopy-built 
chimnuy longtn 

Shint nail supports 

SoEd insulated listed fectoTy-built chimney length of the same 
inside diameter as the chimney connector and navins 1 in. (25 
mm) or more of insulation with a minimum 9-in. (22S-mm) air 
space between the outer wall'of the chimney length and combus-

Trie inner end of the chimney length shall he flush with the inside 
of the masonry chimney flue and. shall be sealed to the flue and to 
the brick masonry penetration with non-water-soluble refractt 
cemem Supports shall be securely fastened to wall surfaces on 
sides. 

refractory 
aces on all 

Fasteners between supports and the chimney '.engih shall ; 
• penecats the chimney liner. 

9/229 

Two vontilatoS 

Qir channel! 

oseh 1 In- 125 mr 
Cs'rKruztiOr. si 
shoot srea! 

Minimum chinnoy cloarensi 

:s snect steal sucpsns a-c 

i 2 in. IS" mm) 

'wo air shannons 

(2= mm! 

Maianry 

chimney 

csr.structod 
t= NPFA211 

'5h«et stee! supports 

Minirnurr. chimney clcaronee 
t= sheet sreel lupporti and 

C8rnsustls!as2 in. (51 mm) 

Minimum 
clearance 
2 in. (51 mml 

1 in. 125 ram; 

oirspece 

t£ chimney 
er.=th 

Ch:mr.ey 

ccinoctsr 

Sheat stec-: s^==a-ts 

Sheet steel chimney connector, minimum 24 gase [0.024 in. {0.61 
mm)] in diickness, with a vendlaled thimble, raimmura 24 sag? 
[0.024 in. (0.61 mm)] in thickness, having two 1-in. (25-mm) air 
channels, separated from combustibles by a minimum of 6 in. 
(152 mm) ot glass fiber insuladoavOpening shall be covered, and 
thimble supported with a sheet steel supoort. minimum 24 saze 
[0.024 in. (0.61 mm)] in thickness. 
Supports shall be securely fastened to wall surfaces on all sides 
and shall be shed to fit ana hold chimney section. Fasteners used 
to secure chimney section shall not penetrate chimney flue liner. 

6/152 

Solid insulated iisted factory-built chimney length with a inside 
diameter 2 in. (51 mm) larger than the chimney connecter and 
having 1 in. (25 mm)' or more of insulation, serving as a pass-
through for a single wall shee: steel chimney connector of mini 
mum 24 gage [0.024 in. (0.51 mm)] thickness, with a minimum 
2-in. (S 1-mro) air space between the outer wall of chimney section 
and combustibles. 

Minimum length of chimney serion shaE be 12 in. (305 mm). 
Chimney section concentric with and spaced I in. (25 mm) awav 

ends of chimney secdon. Opening shall be covered, anc c 
section supported on bolh sides widi sheet steel support 
imum 24 gage [0.024 in. (0.51 mm)] thickness. 
5upp3r2 shall De securely fastened to wall surfaces or. zi sides 
sail shall be seed to fit and hold chimney section. Ftsien-rs us=d 
to secure chunaey sections shall nat penetrate chimney Hue liner. 

2/51 

Additional Requirement: 

\. lr.suia*ior. materisl -^sed a- nar: a: wall nass-throush svstex shall be sf ncrjeirnbusdhle material ar.d s'r.sl heve a thermal -cndu~;viri' of ;.C Btvi'ir./--1"2 -'T 
(4.8Skg-caWirTr.:''!1C)orless. " 

2. AE clearances zai -j-jekritsses ar: minimurcs; krger ciearEr.css and thi±ne=se; are acceptable. 

3. Any material use: tc dose up ar opening for the connector shaC bi of noneombusdble sateriai. 

4. A connector te z icEsinr; :rirnr.:y, exeep: for System B, shil extend ir* am continuous pie:e ihrsueh the wal p=j=-±rou-h sysicT. LT.d iie cr.i-.-5y vzll to the 
inner face of the Sue lir.er, ba: not bevexd. ' 

T322 Edltiar. 
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Chapter 6 Vents 

6-1 Types and Uses. [See Table l-2(b).] 

6-1.1 Type B gas vents shall be used to vent only listed 
gas appliances .with draft hoods and other Category I gas 

appliances listed for use with Type B gas vents. Type B gas 

vents shall not be used for venting: 

(a) Vented wall furnaces listed for use with Type BW 

gas vents only. 

(b) Incinerators. 

(c) Appliances diat may be converted readily to the use-

of solid or liquid fuels. 

(d) Combination gas/oil-burning appliances. 

(e) Appliances listed for use with chimneys only. 

(f) Listed Category II, III and IV gas appliances. . 

6-1.2 Type BW vents shall be used only with listed vented 

gas wall furnaces having a capacity not greater than diat of 

the listed Type BW gas vent. 

6-1.3 A spedal gas vent shall be listed and used in accor 

dance with die terms of its lisdng and die appliance and 

vent manufacturers' instructions. 

6-1.4 Type L 'vents shall be used only with appliances 
listed as suitable for such use and gas appliances listed as 

suitable for use widi Type B gas vents. 

6-1.5 Single-wall metal pipe other than special gas vents 

used to vent Category II, III, and IV gas appliances shall 

conform to die following requirements. 

6-1.5.1 Single-wall metal pipe shall not be used to vent 

incinerators. 

6-1.5.2 The pipe shall be of sheet copper with a diickness 

not less than 24 B & S gage [0.0201 in. (0.533 mm)] or galva 

nized steel wkh a thickness not less than 20 gage [0.036 in. 

(0.914 mm)]. 

6-1.5.3 Single-wall metal pipe shall be used only for runs 

direcdy from the space in which the appliance is located 

dirough die roof or exterior wall to the outer air. 

6-1.5.4 Single-wall metal pipe shall not originate in any 

unoccupied "attic or concealed space and shall not pass 
through any attic, inside wall, or concealed space nor 

dirough any floor or ceiling. 

6-2 Size. Vents shall be sized and configured in accor 

dance with approved methods and the appliance and vent 

manufacturers' instructions. 

6-2.1 Gas Vents. Gas vents shall be sized in accordance 

with Part 11 of NFPA 54, National Fuel Gas Code, or other 

approved mediods, and the appliance and vent manufac 

turers' instructions. 

6-S Location. Sir.ele-vall outside ver.ts for appliances 

used in cold climates shall be ir.sula:ed. 

6-4 Termination (Height). 

6-4.1 All vents shall terminate above die roof surface. 

Exception: As provided in 6-4.5 and Section 6-7. 

6-4.1.1 Vents installed with mechanical exhausters shall 

terminate not less than 12 in. (305 mm) above the highest 

point where diey pass through die roof surface. 

6-4.1.2 Vents installed with listed caps shall terminate in 

accordance widi the terms of the caps' listing. 

6-4.1.3 Vents installed widiout listed caps or mechanics! 

exhausters shall extend 2 ft (0.61 m) above die highest 

point where diey pass through die roof surface of a build 

ing and at least 2 ft (0.61 m) higher dian any portion of a 

building within 10 ft (3.1 m). [See Figures l-8(a) and (b).] 

6-4.2 Natural draft vents for gas appliances shall termi 

nate at an elevation not less than 5 ft (1.53 m) above the 

highest connected appliance oudet. 

Exception: As provided in 6-4.5 and 6-7.2. 

6-4.3 Natural draft gas vents serving vented wall furnaces 

shall terminate at an elevation not less than 12 ft (3.7 m) 

above die bottom of the furnace. 

6-4.4 Vents passing through roofs shall extend through 

roof flashing. 

6-4.5 Mechanical draft systems need not comply with 

6-4.1 and 6-4.3 provided diey comply with the following: 

(a) The exit terminal of a mechanical draft system, odier 

dian a direct vent appliance (sealed combustion system appli 

ance), shall be located in accordance widi die following: 

1. Not less than 3 ft (0.91 m) above any forced air 

inlet located widiin 10'ft (3 m). 

2. Not less dian 4 ft (1.2 m) below, 4 ft (1.2 m) hori 

zontally from, or 1 ft (305 mm) above any door, window, or 

gravity air inlet into any building, and 

S. Not less dian 2 ft (0.61 m) from an adjacent build 

ing and not less than 7 ft (2.1 m) above grade when located 

adjacent to public walkways. 

(b) The exit terminal shall be so arranged diat flue gases 

are not so directed as to jeopardize people, overheat com 

bustible structures, or enter buildings. 

(c) Forced draft systems and all portions of induced 

draft systems under positive pressure during operation 

shall be so designed and installed as to be gastight or as to 

prevent leakage of combustion products into a building. 

(d) Through-die-vall vents for gas appliances shall not 

terminate over public walkways or over an area where con 

densate or vapor could create s. nuisance or hazard or 

could be detrimental to die operation of regulators, relief 

valves, or odier equipment. 

6-5 Notice of Usage. 

6-5.1 In those localities where solid and liquid fuels are 

used extensively, gas vents shall be plainly and perma 

nently identified by a label attached to the wall or ceiling at 

a point where the vent connector enters die gas vent. The 

label shall read: "This gas vent is for appliances that burr, 
gas. Do not connect to"solid or liquid fuel-burning appli 

ances or incinerators." 
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be placed on floors of combustible construction provided 

the floor under the appliance is protected with one course 

of hollow masonry units not less than 4 in. (102 mm) in 

thickness. The masonry units shall be laid with ends 

unsealed and joints matched in such a way as to provide a 
free circulation of air through the core spaces of the 

masonry. The top surface of the masonry shall be covered 

with a steel plate not less than 3/i6 in. (4.8 mm) in thickness. 

The floor protection shall extend not less than 3 ft (0.92 m) 

beyond die appliance on all sides and S ft (2.45 in) beyond 

die front or side where ashes are removed. 

8-5.3.4 Medium-heat industrial-type solid fuel-burning 
appliances that are set on legs or pedestals that provide 18 

to 24 in. (457 to 610 mm) of vendlated open space beneath 

die firechamber or base of the appliance are permitted to 

be placed on floors of combustible construction provided 

die floor under die appliance is protected with two courses 

of hollow masonry units, each not less than 4 in. (102 mm) 

in thickness. The masonry units shall be laid with ends 

unsealed and joints matched in such a way as to provide a 

free circulation of air through the core spaces of die 

masonry. The top surface of the masonry shall be covered 

with a steel plate not less dian ̂ is in. (4.8 mm) in thickness. 

The floor protection shall extend not less dian 3 ft (0.92 m) 

beyond die appliance on all sides and 8 ft (2.45 m) beyond 
the front or side where ashes are removed. 

8-5.3.5 Medium-heat industrial-type solid fuel-burning 

appliances with legs or pedestals that provide less dian 

18 in. (457 mm) of ■ventilated open space beneath the 

firechaniber or base of the appliance shall not be placed on 

floors of combustible construction. 

8-5.4 Mounting of High-Heat Industrial-type Appliances. 

8-5.4.1 High-heat industrial-type solid fuel-burning 

appliances shall be placed in one of the following manners: 

(a) On concrete bases adequately supported on com 

pacted soil, crushed rock, or gravel. 

(b) On floors constructed of noncombustible materials 

and having a fire resistance rating of not less than 2 hx. 

This construction shall extend not less dian 10 ft (3.1 m) 

beyond die appliance on all sides and not less dian 30 ft 

(9.2 m) beyond the front or side where hot products are 
removed. 

(c) On properly stabilized ground that can support die 

load of'the appliance. 

8-5.4.2 Concrete bases and floors shall be designed and 

constructed to support die appliances. 

8-5.4.3 High-heat industrial-type solid fuel-burning 

appliances shall not be placed on floors of combustible con~ 
struction. 

8-6 Clearances from Solid Fuel-Burning Appliances. 

8-6.1 Solid fuel-burning appliances shall be installed so 

that dieir use will not create a hazard to person or prop 

erty. The clearance shall be not less than specified in Table 

8-6(a). 

Excejrior. So. 1: Appliances listed for insiallciicn with clear 

ances less than specified :V. Tails S-5(a) shall be permitted ic be 

installed in accordance vith ike lcrrr.s of their listing cz.d the 
msnv'scr^rer's insim^iszs. 

Table 8-6(a) Standard Clearances for Solid Fuel-Burning 

Appliances 

For Reduced Clearances, see Table 8-6(b). 

These clearances apply to appliances installed in rooms that ar: 
large in comparison with the size of the appliances. 

'To combustible material or metal cabinets. If the underside of such com 
bustible material or metal cabinet is protected with shee: metal of not less 
then 24 gage (0.024 In.) (Q.610 mm)'spaced out 1 in. (25.4 dm), the dis 
tance may be reduced to notlcss thac 24 in. (610 rnns). 

'Adequate clearance for cleaning and maintenance shall be provided. 

'Provisions far fuel storage shall be located at leas: 56 in. (914 =x) fra= 
any side of the appliance. 

'For clearances frorr air dun, see NFPA 90B. 

Exception No. 2: Heating furnaces and boilers and water heat 

ers specifically listed for installation in spaces such as alcoves shall 

be permitted to be so installed in accordance with the terms of their 

listing provided the specified clearance is maintained regardless 

of whether the ■ enclosure is of combustible or noncombustibls 
material. - ■■• ■ ■.- ■ • 

8-6.2 Clearance Reduction. 

8-6.2.1 Clearances from listed and unlisted solid fuel-

burning appliances to combustible material shall be per 

mitted to be reduced if the combustible material is pro 

tected as described in Table 5-6(b) and in Figures S-Sfa) 
through 8-6{d). 

After reduction, clearance shall be not less than 12 in. 

(305 mm) to corribusdble walls and not less than IS in. 

(457 mm) to combustible ceilings. 

Exception: Appliances listed for installation with a clearance Us-

than 12 in. r50; mtr.} ic a comtusxhle wall or Us: zhcr. IB in. 

'457 mm) to c:mrusrlble ceiling shall be installed in aczc^danz-

•xith the terms o-~ :heir listir.z and the menu'azturcr's :r^r-x:ti;rj. 
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Table 8-6(b) Reduction of Appliance Clearance with Specified Forms of Protection1'" 

Clearance reduction system applied 

to and covering all combustible sur 

faces within the distance specified as 

required clearance with no protection 

(see 8-6.1). 

Maximum allowable reduction in 

clearance (percent) 
When the required clearance with 

no protection is 36 in., the clear 

ances below are the minimum 

allowable clearance. For other 

required clearances with no pro 

tection, calculate miTiiminn allow 

able clearance from maximum 

allowable reduction.9'10 

As Wall 

Protector 

As Ceiling 

Protector. 

As Wall 

Protector 

(in ./mm) 

As Ceiling 

Protector 

■ (in./mm) 

(a) 3Vs in. (90 mm) thick masonry 
•wall without ventilated sir space 

(fa) Vs in. (13 mm) thick noncom-

bustible insulation board over 1 in. 

(25 mm) glass fiber or mineral wool 

batts without ventilated air spacs 

(c) 0.024 in. (0.61 mm) (24 gage) 

sheet metal over 1 in. (25 mm) gkss 

fiber or mineral wool batts rein 

forced with wire, or equivalent, on 
rear face with ventilated air space 

(d) 3Vs in. (90 mm) thick masonry 
wall with ventilated air space 

(e) 0.024 in. (0.51 mm) (24 gage) 

sheet metal with ventilated sir space 

(f) Vs in. (IS mm) thick noncombus-

tible insulation board with venti 

lated air space. 

(g) 0.024 in. (0.61 mm) (24 gage) 

sheet metal with ventilated air space" 

over 0.024 in. (0.61 mm) (24 gage) 

sheet metal with ventilated air space 

(h) 1 in. (25 mm) glass fiber or min 

eral wool batts sandwiched between 

two sheets 0.024 in. (0.51 mm) (24 

gage) sheet metal with ventilated air 

space 

SSfc 

5056 

56% 

'66ft 

66% 

66% 

66% 

66% 

50% 

50% 

507c 

507c 

24/610 

18/457 ' 

12/305 

12/305 

12/305 

12/305 

12/305 

12/305 

24/610 

18/457 

18/457 

18/457 

18/457 

is/457 

'Spacers and ties shall be of noncombusabls material. No spacers or ties shall be used direcily behind appliance or conductor. 

• "With si! clearance reduction system* usir.s a ventilated air space, adequate' air circulation shall be provided as described in 5-6.2.4. There shall be at least V 
! in. (25 mm) between the clearance reduction systsns and combustible walls end ceilings for clearance reduction systems using a ventilated Ur space. 

'Mineral wool batts (blanket or board) shall have a muimurn density of S 1b per ft5 (12S.7 kg/ni3) and hive a minimum melting point of 15005F (EI6aO. 
'Insulation material used as par. af clearance reduction system shall have a thermal conductivity of 1.0 (Btu-in.)'sc ft-hr-sFJ or less. Insulation beard shzllbe 

formed of noncombustible material. 

slf a single wall connector passes through a masonry wall used ai a vs.ll shield, there shall be at leas: '/« in. (iS rarr.; of open, ventilated air space betwser. 
the connecter and" the masonry. 

"There shall be at least I in. (25 mm) between the appliance and the protector. In no case shall ths clearance between the apoiiance and the wa£ surfec: be 
reduced below that allowed in the table. 

'Clearances ir. front of the loading- door and/or ash removal door of the appliance shali no: be reducer! from those ir. Section S-5. 

"All clearances and thicknesses are roinimuros; larger clearances and thicknesses are acceptable. 

'To calculate the minimum allowable clearance, the followins fermult may be used: C,. = C,,, x ;i - R'iOO',. C.. is the minimum allowable desrar.es, C,,,. 
is the required clearance with no protection, 2nd R is ths ir.cxlm'uir. allowance reduction'ir. clearance. 

"'Refer tc Figures S-5(£j and E-5(e) for ether reduced clearances usice materials {z) thro::§>. (h). 
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Cembustiblo wall 
Combustible wall 

Top v!aw 

o 

NoncombuBtlblo spaeBrs' 

Do nst use spacer: 

directly behind 

applienca cr 

connector 

1 In. min. air spaca 

batwaen masonry 

and combustible wall 

4 In. nominal brick wall 

Bottom and top course 

of bricks stagsarsc' for 

ventilation 

A strip of haavy gauge ̂ tsel may 

be usad far added suppert 

Corrugatsc' 

metal wall 

ties 

Wall 

Clearance 

reduction 

system 

Leeve 1 in. clearance to floor, adjacent 

walls, celling, far air circulation 

rront view 

For SI Unia: I in. = 25.4 aa. 

Figure S-6(a). 

IS in. min. 

Nor.comsustiblo fasteners 

around the perimeter 

Cloarancc tc 

ccmbustible 

wall with ■ 

srctectlon ss 

tacle S-S(b) 
crE-s:t; 

rloor protection 

1 in. sir scBce arcjnd 

perimeter ens bohind 

clearance reiuctisr. 

systs.-n 

Note: Do not class masonry 

wall ties directly behind 

appliance ar connector 

Masonry Clearance Reduction System 

For SI Uniti: 1 in. = 25.4 mm. 

Figure E-6(c). 

Nail or screw B.nchor 

Clssrar.cs reduetisr. systa.T. 

1 in. NcrscnbjJtlf.e spacs- s^ch as rtaikai washers, 

I—al! £i£~ater cicc. tubing, cr elsct-ica! csnoult. 

l/.esor.ry wal:t rr.ey pe attachec' tc cor-.: jstibis walls 

using wsil ties. 

Dc net use scj;o-s ii.-ectiy tshinc scciiEn.es cr connecter. 

Figure E-6.d,. 
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