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there were neither friction nor cooling of the gases as they
traversed the chimney. After the ideal draft for a given
chmmey height and entermg ﬂue—gv.s temperaturé from Fig. 3
has been obtained, priate efficiency value from
Table 2 has been selec(ed the available draft can be com-
puted from Equation 1. Fig 3 can be used in reverse in eon-
junction with efficiency values from Table 2 to determine
what chi height is required to produce the required draft
at mted output for a given heating appliance. |
Fig. 2 shows that the efficiency of a given chimpey varies
with the mass flow rate of gases and with the entering flue-gas
temperature. The efficiency also varies with the height for a
given construction and depends somewhat on the method

used to t the smokepipe to the chi , and on the
t of exp to the outdoor air. Experimental data are
not sufficiently lete to tabulate efficiencies that take into

account all of these variables. However, recommended vn.lum
of efficiency for several sizes of domestic chimneys of masonry

materials and of metal have been selected from the litera-
tures-+-9.19 and summarized in Table 2 for use with Fig. 3m
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"Table 2 .. .. Efficiency of Short Chimneys

A. Masoney Chimneys

ternal Uner Size, in.

Foe Gas
How Rate ,
b, x 11 and
ol 7ida | 7x7 [ rilar
Efdency, Percent
90 75-82 65-76 65-80
200 - | 83-84 | 67-85 | 82-88
3156 75-89 67-88 81-89
(Inlet Flue Gas Temp. 200
to 1000 F)

8. Uninsuiated Meta! Chicners

Height | Fioe Gas tntornal Diameter, In,

) flow Rate

determining the available draft produced by short chimneys of L Ib/be 6 | 8
15 ft in height or lower. In parts A and B of Table 2, t.hevu.lue .
of eﬁicnency chosen from the range cited should be mcressed as h Efficiency, Percent
the inlet over the appli o i 8585
range. In part C of Table 2, the efficiency values Listed will 4to8 3 m'_mo 88
yield the available draft for the range of mass flows, inlet 3is . © vos0 .
flue-gas temperatures, and chimney height shown, within 10 (Inlet Flue Gas Temp. 200
percent. to 600 F,

In the application of short chimneys, observance of the ° )
following precautions will asist the designer in obtaml.ng (.he C. Metal Chi .
highest draft pmchcable and may correct
operation of the chimney and hemng plant in eertam " Yein. insulotion | 1uin. insddation
instances: 0 | minautated | W7 dead cir | with 1in. open
N 1. U:en; ini length of hori: A smokepipe b the = f? wmx “'°;"‘ °";':;'-,

eater

&dlnxuhl nsuﬁ the !?‘t?l',:‘cpcl!ﬁxl:nd [t;:e chimney itself, if made of .

tion of the er in mason: Efficiency, Percent

g:lm the heat ;’:es from the ﬂu:y gases and the mﬁmuon ?wld -

3Donotuumovmedch:mneybmmh:gsrchlmneya 8tol4 . 76 85 81

4. Avod cti nbove.themof
orbythzuseofamuuh!ecmﬁmp of

Avoid thm amp in the k of
nahn‘a.l-dn.ﬂ ters, since most metric dam, permi
emmd:leold air to leak into the chimney to reduce Qﬁmdmlt ap-

Avmd air leaks in the smokepipe and ¢l hxgm
7 Avmd connecting more t.ha.n one heating device to a single

8. Uu construction materiala of low heat capacity 11’ u;e

® ix-inch chimoey Dot recommendad for these flow rates.
® Internal dis 6-in.; flus gas Bow tate 50 to 125 Ib/hr; inlat fiue gra texop. 200
to 1000 F. R

Brick and Metal Chimneys

Ma.sonry and metal chimneys may be used with gas ap-
pliances as well as all other types of fuel-burning equipment.

chimney draft must increass quickly for an
beating device.
9. not operate a kitchen exhaust fan unless an air mt&ke of
ample area is used wpxwen lowering the house pressu
10. Avoldugh'.u c.lmet.saoﬂxcchxmneydnl’twdlnotbe
required to do nddedworkofdnwmgeumbumonmmmthe
from surroundinga.

GAS APPUANCE VENTING
Gas-burning lian pp: d by the American Gas
Association as vented equi t must be ted to an
effective gas vent or chimney. The primary function of the
gas vent or chimney is to safely remove the products of com-
bustion from the space being heated.

Factory Built Chimneys

Factory built chimreys are listed by ‘Underwriters’ Lab-
oratories for use with all gas appliances as well as all other

Brick chimi should be lined to aid prompt establishment
of draft and to p t d to the chi by the water
vapor that condenses from the flue gases. .

Type B Gas Vents

Type B gas vents are listed by Underwnwrs Laboratories,

and are reuommended for venf.mg all vented gas-burning ap-

h which may be con-
vertedreadﬂymtheuseofmhdorhqmdfuel and cornbina-
tion gas-oil burning appliances.

Type B-W gas vents are listed by Underwriters’ Labora”
tories, for use with A.G.A. approved vented recessed heaters.

Specific installation clearances may be found on listed type
BmdB—ernmmthecumntGax&OqumpmmIMl
published by Underwriters’ Laboratories.

Complete installation instructions for gas vents will be
found in NFPA No. 54 or ASA 221.30—1959 Standard jor the

typuoffuel—burmngeqmpmmt These ghould be- installed
facturers’ instructions and their listing,

Installation of Gas Appli andGmPtpmg,(Na
Fire P ion Association or A St

Chimneys and Draft
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of the passageway ehall be not less than the

the area
mofthehrgmventconnecmrpluswpamtolthemof

3 A.ny shspe of vent may be used, provided its venting
equal to the capacity of round pipe for which it is sub-
m{ the minimum intereal dimension of the gas vent is

Smee Fig. 4 has been prepared for circular flues, relative

for lar and semi-elliptical ﬂues“ are shown

Heating appliances designed to burn gas, as well as appli-
ances converted to gas burning, except those equipped with
power-type burners and excepting conversion burner instaila-
tions in excess of 400,000 Btu per brinput, are usually equipped
with a draft hood attached to the flue outlet of the appliance.
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3 7. Thxsdraft.hoodmreq\medlftheapphancemwmeetthe
d /7 approval i of the A Gas i

o 2 the Amenm Stand.s.rds Amocmtlon and is asentml for safe
o } It is des y draft

which would lower a.pplmnce efficiency, to prevmt a blocked

flue or & downdraft in the chimney from impairing combus-

tlon, to pmvnde a relief i for t.he di of busti
drafi blocked: ! and to prevent

during d or

spillage of the products of combustmn Yo the space surround-

mgﬁ.be i if there is a chimney draft equivalent to that
ided by a 3-ft chi B. thedmfthoodxsdwgned

Wlthout moving pa.rts, u:e relief opening is always open, and

some air is drawn into the chimney. This air

3

8 9 10 0 2
INSIDE DIAMETER OF FLUE IN INGHES

Fig. 4.. . Capacity in Btu per Hour for ‘Gas Vents or
Onmneys Serving More Than One Appliance -

hon) The most recent reportt of the Amencan Gas Assocl—
ation should also be consulted.

+The minimum flue or vent sizes adopted by the Amenmn
Standards Association and the National Board of Fire Under-
writersin 1950 for gn.s appliances® are shown in Fig. 4.

Additional provisions of ASA Standard Z21.30—1959 re-
laﬁng to chimney size are:

vent or chimney when connected to a single appli-

- nnee sha.llﬁ not less than the size of the draft hood outlet.

2. When more than one app!pnce is connected to & gas vent or
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Fig. 5 .. Capaury of a Rectangular Flue or a Semi-
Ehphccl Flue, with Semi-Circdlar Ends Having its
Minimum Width Equal to. the- Diameter -of -a .
Grculur Flve, Compared with the Cupocﬂy
. of the Cirevlar Flue N

lowers the gas temperature in the chimney, but it also lowers
the dew point of the gases and tends to prevent condensation.

The installation of conversion burner equipment in large
boilers is usually made in accorda.nce with regulations of the
local gas y. In such i i a definite chimney
draft may be required for proper combustion, and the fore-
going reference to the use ol’ draft hoods would not apply.

Sealed i are 50 constructed
and installed that all air for combustlon is drawn from out-
doors and all }  to the out-
side atmosphere. With the air mt.ake and combustion product
discharge located adjacent to each other in the same pressure
zone, location of the terminal on a side wall does not usually
present a pmblem

ts of ion of gas are water va-

por and carbon dmnde In the case of manulnct.ured gas, the
presence of organic sulfur - 1y 3
and 15 grains per hundred cubxc feet, gives rise to minute
percentages of sulfur dioxide and sulfur trioxide. The volume
of water vapor in the flue products from natural or coke oven
gas is about twice the volume of carbon dioxide. It is ex-
tremely important that the chimney be tight and resistant
to corrosion, not only from moisture, but also from dilute
sulfur trioxide.

Clay linings with joints which prevent retention of mois-

ture, and linings made of noncorrosive materials, are advan-

tageous. The interior pmtectlon of unlined chn:nneys by ap-
plying an asphaltch has been

by some gas coxnpmm, but the material is not of current i in-
terest because insurance companies do not favor potentially
combustible coatings.1

An investigation of damage . oocumng in 78,129 chmmeys
used for venting gas appliances in a severe climate has been
made by the Minneapolis. Gas Company, with the mulfa
shown in Table 3 taken from Referenee 14
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