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L INTRDDUCTION ST T e ,
The following mstructmns BhUWJthE pmper method offalzmg
the vent system when connecting an induced-combustion
(hereafter called fan-mssisted ccm’bustmn) appliance to a
mMagonry ch.lmney oo

NOTE: Refér to the apphance manufacturer s ingtallation
instructiona for procedures for sjzing a metal vent system
for a tan-assisted corabustion appliance. Also, refer to the
current edition of the National Fusl Gag Cods NFPA No.
54-108R/ANST ‘Z223.1-1088 for gadd.ltmnal requirements,
Canadidi mataﬂatmns raust :bc installed m accurdanca with

ing jurisdiction;

iI. DEFINITION. OF TERMS g' ' !

A. Fan-Asslsted Combustlon Appl!anca—Axl apphance
equipped ‘with an integral mechanical means-to either draw
or foree products-of eombustioz. through -the - combustmn
chamber and heat c-xchangar .

B. FAN an ' Refers o-the mminimuth - apphame mput +at-
ing of a Category I appliance with a fan-assisted combus-
tion system that could be‘attached to thevent:

C. FAN Max—ZHefers to the maximum applianee input rat-
ing of“a Catagory 1'appliance “with ‘a fan-assistéd -combus-
tion system that could be attached to thevent. :

D:"‘Nat 'Max-—Rafers to the. maxm:tum appha.ncc inpiit rat-
ing’ of & Category il applmnce equipped with & drafthoad
that could beattached to the verit. There arefio rinitdum
apphance mput ratmga fok- drafthctod Eqmpped appha.nces
—Refers to .thc ma:umum corubmcd‘iuput rat
mg of one fan-agsisted apphance ‘and one’ drafthood-
cqmppcd applla.u : attached to the com'mon Vent

F. -NR—Means: Not Recommended duc tt:u potanmal fDr con-

.densate formation andlor pressurization of .the venting

system -

G.. NA--Means N ot. Apphcable duc tn phyalcal or gaomaﬁnc
congtrainta,

H. Dl‘afthood A devide built into an apphancc, or made a
part of the vent connector from an appliance, which is
designed tof'1. Provide for tHe ready escape of the flué gasges
from the apjliance in the event of no draft, backdraft, or
stoppage beyond the drafthood, 2. Prevent a backdraft from
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Cahe

antermg the apphanca and B Naut.rahze the aﬂect of stack
action of the chimney or, gaa vent upo:n the operatmn pf the
apphance

- e L

dvto‘ccnvey ﬁuedgaaa‘s from gas
ent;, cc)mlectors, to the out-

i,

L.V rl‘t—A passageway use
utﬂmamon -equipment, or th
s;de atmoaphera L .
d, Vant ConncctormThe p1pe {vig =duci: »Wh.lch connects a
fuel-gas. burmng apphanca toavent.orichimney. . .

K. .Flua Cnllar—-’Tha purtmn Df ‘80 apphance dcalg'ned for

'st.ion apphancea only Vantmg
11,11, and IV '.pphances must
Rafei

menta of -drafthocjd-cq i€ :
‘NOTE: .When selectmg appropﬂ&te vent connector gize,
aelect smallest SIZB possible for.vent co]mectm' and only one
size larger is pe:rrmsmble or. pot:erntml cond_ansatc ,formamcn
may Dccur. e - Lo .
1. The. applzance must:naMﬁe connected toa chvmney flue
servicing -a.sepamte Japphance deszgned to -burn solid

2 Never connent th:s apphaﬂce “Ha chlmney serving a
ﬁreplace, unlcss ‘tke‘ﬁreplace opénmg T8 permﬂhently

" Sidede, T

3 If the venr size Hatermmcﬁ fmm the tubles is simaller
ithan the applzance idrafthiood : ourlet ‘or. fliue ccllm'; the
Smallcr ize maybe- used pr‘omdecl.

[iv, 75 Heaat]@feat.

©'abe 12 inches 17 mmctcr ar’ Sma.ller; tre not reduced
more than't ane mze‘(e g gﬂ mchea m IG‘ mchas is one
reduction).™ ‘ B
¢. The maximum capa,c;ty listed in the tables for a fon-
.o ‘a.sststed applmncc is re&ucecl by 10% (0 90 % madi-
a muin capac:ty} i

; ‘chcm 4 mches
in diameter. Do n nrect o i c}z'dm.meter vent
to o dinch dzamemr rifthood outlet, This provision
does not apply to' fan-agsistel applianced:

4. All othcr vent conﬁgummona with indicated lateral
lengths, are assumed to have two elbows. For each
addizional elbow beyond twa, the maximum capacity
fisted in the vennng ‘table should bé reduced by 10%
fi.e. 80% x maximum listed capacity for threc elbows;
‘BO% x maximum for four elboivs ete.)

—_
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The vent comnector should be routed to the vent utilizing
the shortest possible route. Longer connectors than these
listed above are possible but require an increase in size, rise,
or total vent height to compensate for the additional length
Corntsult the apphance mmufacturer for-. peezﬁc recommew-
dations cohicerning lono Uent connector:

6. The flow area in the common vent should be greafer
 than or equal to'80% of the'siim of the flviv areas of the
individial vent conneétors. However; the common. vént
diamater must always be at least as large as thi Targese
- uent; conpector -dieameter: -All ffiterconnaction ﬁ.tmhgs
must also.be:the same:-size as the common vent :
-wf. Al vents or. chimneys.should be terminated-asyspect-
- fiedin the Natiohal. Fuel, Gas, Code or C’anadmn CANY
OGA.B14Y Installation Codes and all ﬂuthonmea }mu-
mg_]unsdzct_lwaﬁ .

9.' All Uent pzpe passmg through ﬂoars,
muét ?.Je mstalled wzth rhe ltstéd 'a:‘l‘

and Congdicn C‘AN/C’GA“BM ;

10, Vent connector's serviiiy Category- T ‘
not He coniécted tHY dnsy pomom of hecHanicil 'Hrdft

" systems operafing undér positive pressiira (suek a:.s Cat-
egory IIT or I'V Venting Systems)

11. Tables:F and. IT are-not applicable- to outside chimneys
or vents, A Type'B-1 vant; ininga-masonry:chimney is
considered to be an enclosed vent system and.tables

found in- the appliance, manufacturer’s. instellotion
ingtructions ghould. be usady Table. ¥, is applicable to
the venting of a single Cutegory I applience.into.a, ﬂexi—

.. bie metal liner installed in,a masonry.chimney. . -

12. A vent connector shall be suppurted; without any dtps
or sugs and shall, slope: downward g minimum: af 14
inch per linear foot.of connector, toward the appliance.

13, When-two or more vent CONNectors. enter @ cOMMen gas
vent, chimney;: or, single: awall meml pzpe the smaller
connector shall enter at the fughest level consistent
with the ovailable headroom or clearance to cormbusti-
ble material.

14 Vent cannectors shall be ﬁrmly atmched to drefthood
outlets or flue collars by sheet metal screws or other
approved means, except vent conndctors of Hsted Type
B-I vent whach sfmll be assembled in accardanee with
the manufacturer 5 mstrucnons

§ ! _ ar pass rhrough an unheated
cmwl space or other‘ area which cor ‘be cold, that por-
tion of the vent nonneemr‘. ahall bé of Hsted’ Type B-1
vent or materml hamng Zgi valent msumnon quahtms

16. When entermg a mason zmney wzth a vent connec-
tor, means shall be employed to prevent the connector
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L o nne{:mr shall be readily
aanmg, clnd replace_ 'ent

Examﬁle A3 Common Ventmg‘ a Draﬂhuud Equlpped
Water Heater With a-Fan-Asslsted Combustlon Furmace.

In this example, an installer wants to vent a 40,000 Btuh
input drafthood-equipped water heater, and a 110,000 Btuh
input fan-agsisted combustion furnace into an 8 x 12-nch
tile-lined masonry chimney. See Figure 1. The vent connec-
tor from the water heater has a 1-foot rise, and the vent con-
nector from the furnace has a 3-foot rise. The chimney
height is 30 feet. Both appliances are located within 4 feet of
the chimney in the bazement of the structure. Both appli-

‘ances are algo vented separately into the chimnay, What ars

the recommended diameters for each vénf *ébhn‘écisai,' “and
shonldType:B-1:01 smgle~wa].l ve.nf:; plpe bevused‘?
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e TILE BINER g o .
o] [ SCONNEGTORY
HISE‘S FT . ocat

BER ‘?WA*'FEH'-T- PET I T
et WHEATER [3: i . eFURNARE | o

40,000 H. | 10000 | e
. BTUH H BTUH g

T D 50221

' Flg ,e‘l»-—Typlcal installatmn

SOLUTION:. Refor to Tables 1 ‘thmugh IV and, Flgurea 2
and 3. C i s m R

1..Water heater vent connector: Let us agsume the, msta]ler
would: Jike to use single-wall, metal vent connector. Using,
Table LTI, read. down, the: Vent, Height-H. columpn to 80 feet
and,read across. the 1-foot Connector Rise R row. fo.the first
Btuh rat‘.mg in the NAT MAX column that is equa.l to or
greater than'the water heater input ratiiig, The table shows
that a 4+ mch _single-wall metal vent cormector lias a maxi-

mnm mput rating of 65,000 Btuli. Since the wafer Heater
input iz 40,000 Btub, a 4-inch single- wa].l metal venfs connec
tor is acceptable.

2. Furnece vent connector: Let us again assume the
inataller wounld like to use single-wall metal vent connector,
Using Table IT1, read down the Vent Height H coluing te 30
feet and read acress the 3-foot Comnector Rise R row to.the
first Btuh rating in the FAN Min column that is equal to ox
less than the furnace input rating. In addition, the Btuh rat-
ing in the adjacent, FAN Max column must ba equal to or
greater, than the furnace input rating,

HE

T
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Table III shows that a 4-inch single-wall metal vent connec-
tor is NR (Not Recommended). It also shows that the mini-
mum capacity for a f-ineh single-wall connector (115,000
Btuh) iz greater than the fon-assisted combustion furnace
input rating (110,000 Btuh}. Therefore, a single-wall connec-
tor cannot be used for this particular application.

The installer has two options. First, reduce the furnace vent
connector rise to 1 foot would allow the use of a 5-inch
gingle-wall conmector (107,000 Btuh minimum and 159,000
Btuh per Table III), and eliminate tha risk of chimney
condensate.

Second, the installer could use Type B-1 double-wall connec-
tor per Table I. From this fable, the installer could use any-
where from 4dnch through 8-neh Type B-1 vent connector.
The smallest diameter, 4 inches in this case, is recom-
mended because it will provide for minimum vent gas heat
logs between the furnace and the chimney.

3. Chamney Ener gize: Now that the water heater and fur-
nace vent connectors are sized properly, the capacity of the
8 x 1Zinch tilelined chimney must be verified. Let us
agsnme the ingtaller chose to use the 4-inch diameter Type
B-1 vent conmector for the furnace. Referring to Table II,
read down the Vent Height H column to 30 feet and read
acrogs to the Fan+ Nat column for & x 12-inch tile linara,
The table shows a4 maximum capecity of 612,000 Btuh.
Since the water heater and furnace input ratings total
180,000 Btuh, the 8 x 12-inch tile liner is acceptable,

B. Example 2: Same As Example 1, Except the Masonry
Chimney Has No Tile Lining

In this ease, the masonry chimney must be lined per the
National Fuel GGas Code NFPA No. 54-1988/ANSI £223.1-

1988 or CAN/CGAB148 Installation Code regardless of
whether the appliance has a drafthood or is fan-agsisted

1 MASONRY
H H . cHIMNEY
— A |—
— CONNECTOR
VWENT RISE R
i }
TYPE. B o
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D ¢
i f
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WATER
HEATER
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Figure 2—Type B-1 Vent Connectors Common
Vented Into a Masonry Chimneay
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combustion. There are two methods that can be used to line
the masonry chimmey. The first would be to run a Type B-1
common vent up the chimney. The Type B-1 common vent
would be sized per the appliance manufacturer's inatallation
instructions.

The second method would be to line the ehimney with a flex-
ible aluminum liner. Table V provides guidelines for sizing a
flexible lingr for a single appliance. It does not, howevar,
address the sizing of a flexible comrnon vent, Tables for siz-
ing flexible common vents are not available as of this
writing.

C. Example 3: Same As Example 1, Except the Furmnace
and Water Heater Are Installed In An Unheated Garage

In this instance, the vent connectors for bhoth the
drafthood-equipped water heater and fan-assisted combus-
tion furnace must be sither T'ypa B-1 double-wall vent or of
a material having equivalent insulation qualities, See Sec-
tion III, step 15 of these instructions. Therefore, a 4-inch
diameter Type B-1 double-wall vent connector is acceptable
in t£his example for both the water heatar and furnace.

D. Example 4: Same As Example 1, Except the Water
Heater Iz Located 7 Feet From the Chimney

The 4-inch single-wall connector determined in Example 1
has 2 maximum lateral length of 6 foot (1-1/2 times diameter |
per Bection T1T; step 5 of thege instructions). In order to nse
a T-foot lateral, the diameter of the vent connector must be
imcreased, A b-inch single-wall vent connector has a maxi-
mum lateral of 7-1/2 feet. It is also an allowabla vent connec-
tor for the 40,000 Btuh water heater per Table IT1I (30-foot
height and 1-foot rige). Therefore, the water heater vent con-
nector diameter must be increased to § inches for a 7-foot
lateral.

i 0 A MASONRY
4 H_.—cHMNEY
| A |
SINGLEWALL CONNECTOR
VENT RISE, R
T \
¥ ' SINGLEWALLY
VENT
R 4
l D
¥
Y
WATER
MEATER
| FURNAGE

ABIZZ3

Figure 3—Single-Wail Vent Connectors
Common Vented Into a Masonry Chimney
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TABLE |-—CAPACITY. OF TYPE B-1 DOUBLE-WALL VENT CONNECTORS SERVING TWO OR MORE
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CATEGORY | APPLIANCES. WHEN CONNECTED TO,A.TILE LINED MASONRY CHIMNEY

goh- ‘Vent Connactor Dlameter-0 {I Inches}
Vent |nactor 3 | 4.. [ - .5 = T ; & 7 | B
Height| Rise ) Appliance.Input Ratlty Limita in Thousands of Biuh
H R FAN Nat | __ FAN Nat FAN Nai FAN Nat |.  FAN Nat FAN Nat
{Feet) | (Fee) | Min | Max | Max | Min | Max | Max [ Min | Max | Max | Min | Max | Max Min | Max | Max | Min | Max | Max
B 1 NR NR 24 32 G4 42 41 103 67 | &O 187 101 65 k] 138 7 2868 181
2 NR | NR 28 NR MR .50 42 | 119 78 |52 178 117 gy 248 161 79 327 211
3 NR: MR | ™ NR ME 56 43 133 B8 1 5 | 109 132 Jit:] 276 181 file] 385 238
15 1 NR NA H 30 85 55 42 133 85 ] 203 130 78 201 178 893 368 233
2 NA MR 34 31 a3 81 A4 146 96 57 221 144 79 306 188 a7 401 259
) 3 NR NR 37 NR NR 66 45 157 104 59 238 156 81 327 214. 88 429 251
* 30 1 NR MR a7 29 104 B6 41 163 103 53 251 158 7a 368 223 Ba 4657 253
J 2 NR MR 40 ac 110 71 42 174 112 54 266 172 75 376 240 g2 484 313
3 NR MR 42 ki 116 76 43 183 120 56 278 182 78 384 254 g3 519 334
50 1 MR MR 42 28 117 74 40 184 117 51 287 | 182 B9 415 261 85 Ly 343
2 NR NR 44 2g 122 79 49 193 125 52 aco 193 71 433 275 B7 371 a52
3 NAR NR 47 30 127 83 42 201 132 G4 312 203 72 448 288 B9 583 379
TABLE ll—CAPACITY OF MASONRY CHIMNEY WITH TYPE B-1 DOUBLE-WALL
COMMON VENT CONNECTORS SERVING TWO OR MORE CATEGORY | APPLIANCES
Chimney Liner Nominal Dimensions {In Inches) .
4x8 Bxg Bx12 | 12x12
Vent Combined Appliance Inptit Rating in Thousands of Btuh
Haight Fan Fan Fan ' Fan
H + + S +
y {Feet) Nat Nat Nat Nat
) & 76 192 357 550
a =3 210 392 B4
10 86 228 420 851
15 ol 264 486 74T
20 24 292 537 827
30 26 332 812 045
50 83 379 701 1087
TABLE IH—CAPACITY OF SINGLE-WALL VENT CONNECTQRS SERVING TWQ.OR MORE CATEGORY |
APPLIANCES WHEN CONNECTED TQ A TILE LINED MASONRY CHIMNEY
Con- Veant Connactor Dlamates-D (In Inches)
Vent |nactor 3 4 5 & i 7 | [ ]
Height | Risa Applisnce Input Rating Limita in Thousands of Bluh
H R FAN Nat FAN Naf FAN Naf FAN Nat FAN Nat | _ FAN Nat
(Feat) | (Feal) | Min | Max | Max | Min | Max | Max | Min | Max | Max | Min | Max Max | Min | Max | Max | Min | Max | Max
5} 1 NA& NR 23 NR NR 42 NA NR G& 145 155 10C 185 218 137 234 284 180
2 MR MH 27 NB NR 49 NR NR T8 162 177 18 192 246 160 242 325 210G
3 NR NR 31 NR NB 56 MR MR BB 1589 196 131 188 275 181 248 264 238
15 1 NR NR 30 MR NR B4 1049 130 84 164 198 127 217 276 176 285 361 229
2 NH NR a4 NR MNR 60 114 144 84 171 217 141 225 30 195 234 et} 256
3 MR NR 38 NR NR i3] 117 155 103 177 232 153 233 322 2 304 424 277
30 1 NR NA 36 MR NR 65 107 158 101 158 245 156 211 348 219 278 457 287
2 MR MR 30 NR MR 70 M1 170 110 185 280 168 218 369 236 284 485 309
3 NFR NR 42 NR NR 75 115 180 118 172 274 179 226 a8y 250 291 510 a9
50 1 NR NR 41 NR NR 73 104 178 114 154 261 178 204 4457 268 268 b37 336
2 NR NR 44 NR NR 77 1084 189 122 161 204 189 211 424 270 275 580 365
3 NR MR L NR NR a2 113 197 128 1668 305 198 218 440 283 281 &882 373
TABLE IV—~CAPACITY OF MASONRY CHIMNEY WITH SINGLE-WALL
COMMON VENT CONNECTORS SERVING TWO OR MORE CATEGORY ! APPLIANCES
r Chimnay Liner Nomingl Dimenslons (In Inches)
4x8 | 8x8 Ax12 | 12 %12
Veont CGombined Appllanes Input Rating In Thousands of Biuh
Helght Fan Fan Fan Fan
H + + + +
(Feet) Nat MNat Nat Nat
8 74 188 353 545
i 79 205 386 595
10 33 223 412 643
15 89 208 476 734
20 2k 286 527 813
ap 93 325 600 028
L 50 91 are 588 1069

Y
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TABLE V—CAPACITY OF FLEXIBLE ALUMINUM LINERS IN MASONRY CHIMNEYS
WITH TYPE B-1 DOUBLE-WALL CONNECTORS SERVING A SINGLE B
CATEGORY | APPLIANCE

Vant and Connector Dlameter-D (In Inches) o,
3 4 | 5 [ 7
Haight | Latersl Appliance Input Rating in Thousands of Btuh - Lo
M L FAN Nat FAN Nat FAN Nat FAN Nat-| . FAN Nat
{Feat) | (Feot) Min Max | Max Min Mex | Max Min Max | Max Min Max | Max Min ‘[ 'Max | Max
[ 2 19 41 34 25 790 85 32 129 104 40 191 152" 1 .48 2668 | 210..
4 26 39 33 36 77 63 47 127 102 i) 188 150 72 | 282 208
3] 32 38 32 42 75 62 55 125 101 84 185 149 85 | 259 206
8 2 29 45 38 24 88 72 31 145 117 38 215 172 47. 300 238
5 ag 42 36 37 B5 71 48 140 114 i) 210 170 T3 . 204 235
8 NR NR 35 46 a1 68 58 136 112 74 205 167 90 288 232
10 2 3 43 41 23 25 79 30 157 128 a7 235 1820 45 329 283
5 41 45 39 36 01 76 47 153 125 58 230 186 1. 382 259
10 NR NR 38 49 85 73 63 146 121 78 221 181 | 85 - 311 254
15 2 17 53 45 22 107 91 28 180 1580 35 272 223 177a27 aEdT | AR
5 45 () 44 34 103 Bl 44 175 147 55 266 220 67 377 307
10 NR NR 41 47 86 84 80 187 141 74 257 214 90 366 301
15 NR NR a7 65 80 79 71 158 138 a7 247 208 104 365 284
20 2 18 55 50" 2 15 99 | 26 196 | 185 33 299 248 il 424 349
5 52 t &2 48 33 111, 28 43 181 162 53 203 245, B4 - 417 344
10 NR NR ‘44 45 104 g2 58 183 157 72 283 "23B 86| 408 337
15 NR - NA . 40 &3 ar 87 68 1756 181 B 273 232 08 384 | --330
20 NR NR ‘NR NR - NRE - 81 81 166 146 98 264 225 116 332 322
30 2 15 58 53 18 124 110 22 216 187 25 335 285 34 481 404
5 NR NR 51 32 118 108 41 211 184 50 329 281 81 473 399
10 NR NR 47 43 113 102 55 203 i78 88 318 274 g2 487 3a1
15 NR NEB NR 85 106 a6 65 183 172 a0 309 2687 ] 450 383
a0 NR NR NR NR NA NR 78 185 166 93 299 260 110 438 375
30 NR NR NH NR NR NR 126 168 NR 123 277 246 144 A1d . -|--350
50 2 MR NR 85 16 130 121 19 235 212 23 a74 328 27 546 A7 -
5 NR NR 53 a1 127 118 39 231 209 47 368 325 a7 538 _468
10 MR NA NR 109 120 111 a2 221 202 64 358 318 77 529 458
15 NR NR NR NR MR NR 62 213 196 75 348 a1 BO["TR157 [ 451
20 NR MR MR NA NR MR 74 208 186 BG 335 303 103  r-h603 443
30 NR NRE NR NR NR NR 173 159 NR 116 15 286 132, 478 485
100 2 NR MNR NR 14 130 125 16 246 228 18 401 376 22 a09. | 553 .
5 NR Ng N NR NR 122 36 | 242 | 225 44 396 371 53 | 8p2 | 540
gl MR NR MR NR NR NR 43 234 219 60 387 363 72 583 )
15 NR NR MR NR NR MR 58 223 212 71 378 348 84 572 531
20 NR NR NR NR NR NR NA NR NR ag 368 340 u7 561 622
30 NR MR NR NR NA NR NR NR NR 108 343 NR 123 538 4971
50 - NR -NR - MR- NR »f,.NR | NR NR MR NR MR NR NA 187 486 : . NR

o
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