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Table 2.... Approximate Flue Gas Flow Rates for M

Available Draft in Masonry Chimneys

Flve Gas Tecparatire ot Chicaney lnlet, F

Nominal  |lndernol Arce 200] 600 | 1000 ZOOIGOOIIOOO

. 1959 Guide
ards Association, in order to effect economies that ean be
derived from dination of the dim of building ma-
terials. These lmmgs are known as moduhr clay flue hmngs
and the di and ized in AS.

Standard A62.4-47. As the eﬁechve areas of these liners nre
somewlnt smaller than those of the eorrspondmg linings used
tously, they cannét be used in certain municipalities

External Liner of Liner
Diceasions, {a. Sq. la. Bue Gos

Mass Flow Rate, Wb/Hr | Qe !
Fpa

9 (dis) * 38.5 170{ 150 130 175| 250| 300

9x9 49 215 306 . 334 175} 400( 600

12 (dis) 78.5 290 Above | Above | 150) — | —
) 320 320

gx13 ke 295 Above { Above | 150] — | —
. 320 320

where building codes speeify minimum areas based on the
older dimensions.

DRAFT REQUIREMENTS OF APPLIANCES

Typical flue-gas temperatures and drafts required at rated

output for several linds of domestic heating appliances™ are

d in Table 3. Chimney height and chimney area for

cast-iron boilers are specified in the ] = B = R Testing and

Rating Code of the Institute of Boiler'and Radiator Manu-
facturers.

Mechanically-fired devices such as oil burners and stokers

_diameter, 12-in. diameter, 9 x 9-in., and 9 x 13-imn. These
tests showed that for flue gas rates up to 200 lb per hr, and
entering flue gas temperatures from 200 to 1000 F, the 9-in.
- round liner provided ao available draft equal to, or greater
than, that produced by the other three larger livers. When
the flue gas rate was increased to 320 Ib per hr, the three
larger liners produced a little more draft than the smallest
one for entering flue gas temperatures above 600 F. Other
data® show that métal chimneys with an internal diameter
of 6 in. should not be used for mass flow rates greater than
130 1b per hr.

Table 2 shows approximate values of the mass flow rates
and flue-gas velocities at the chimney injet that produce the
maximum available draft for masonry chimneys® of several
conventionsal sizes and with an effective height of 15 ft. This
table shows that a 8-in. round chimney is best suited to mass
flow rates from 130 to 170 Ib per hr, a 9 x 9-in. chimney
performs best for flow rates from about 200 to 300 Ib per hr;
and 9 x 13-in. and 12-in. round chimneys are best suited to
flow rates above 300 b per hr. These results were obtained
with clean chi , 50 that lusions about chimney areas
require some modification if soot deposits are taken into con-
mideration.

Soot d.eposit.s in chimneys reduce the effective area of the
lirer and may in some cases entirely close the passage. Soot

are equlpped wn.h blowers, and therefore, the chimney is
notreqmredwovemmethemsuneeoftbefmlbedor
burner. Nevertheless, a draft in the firebox, of about 0.03 in.
of water, is dasirable 56 that leakage, if any, will be into the
firebox rather than outward from it.

Insufficient draft for natural-draft appliances is likely
with installations in attics or in one-story basementless bouses.
Automatic oil-burning space heaters, floor furnaces, and warm
air furnaces employing natural-drait vaporizing burners re-
quire a draft of 0.06 to 0.08 in. water for ouidoor tempera-
tures of 60 F. Coal-burning heaters and furnaces which attain
design rating at OF outdoor tempersture would require
about the same draft. For such requirements, data from Fig-
ure 8 and Table 1 show that an effective chimney height,
above chimney inlet, should be a minimum of 8 to 12 ft. Be-
cause temperatum drop and Incuon foss in the flue pipe can-
not be caleul " and the of various
chimney connections iz uncertain, the minimum calculated
heights should bave a generous factor of safety applied to
allow for these and other uncertainties. Where ample height
cannot be provided, forced or induced draft should be pro-
vided. Extreme care should be used in the apphmhon of
forced draft to avoid prod a p

Table 3....Drafts Required by Typical Residential Heating
- Devices or Appliances

deposits are likely to be great.er in the horizontal
in the heating plant, the breeching, and the kepipe, than
in the vertical chimney liner. An i increase in the liner diameter
of one mch abave that ired for a clean chi will

11,

for soot deposn.s in all
but the worst cases. Where smoky combustion is likely to
occur and the mass flow rates on a clean chimney basis ap-
proach those listed in Table 2, the next larger commercial
size liner should be used. Smoky combustion with oil-burn-
ing devices, particularly with vaporizing
likely to be caused by inadequate draft which is often due to
insufficient chimney height. For coal, inadequate chimney
height or chimpey ares may be a contributing cause, but
smoky combustion with coal is re!a.ted to fuel cha.ruumsucs
and firing hods. Theref in

will usually not cure smoky combusmon of a coal-| hummg
device, but can be expected to lengthen the interval between

cleanings.
New standard sizes of clay flue linings were recently devel-
oped by the industry and approved by the American Stand-

Dovics Dratt, to, Water| Stk Tors.
Space Heater, Oil-éumi.ng, Pot .
Burser. ... 0.06 to 0.08) 1000
Warm Air Furnace, Oil-Burning, Pot
Burper 0.06 860
h o Warm Air Furnace, Hand-Fired 0.06> - - 900
oil burners, is . .
0.06 860
Meehamcal Oil Burpner, More than| .
S5gph. ... 0.05* or less -
Cooking Stove, Solid-Fuel . . . 0.04> 400
Space Heater, Coal-Burning. .. 0.06> 900

* Draftin firebox. ® For chestnut sived anthracite,
¢ 18 in. from heater.

Chimneys and Draft Calculations »

chambers, becauss they are not ususlly designed to prevent
the outward leakage of toxic gases which might result.

Induced draft by means of motor-driven fans or blowers
will solve low~draft problems, but would ususlly be employed
for residential systems only as a last resort. Operation of a
blower entails some cost, introduces maintenance require-
ments, and may be dangerous in event of power failure un-~
less suitable protective devices are used. Induced draft fans
designed to resist effects of bigh temperature and corresion
are availsble. Fans not carefully designed or modified to meet
these conditions should not be applied to this service.

CHIMNEYS FOR GAS APPLIANCES

The Appmva.l Req of the American Gas Associa-
tion are such that a gas-fired appliance must be able to op-
erate at its rated input (plus 10 or 15 peroenv.) wnbout a
d:umney connection, and with
The primary functlons of the l:h!mney for the gas-ﬁred ap-
pliance are to remove the products of combustion from the
hvmg space’ nnd to assure safety to the building. The chim-

lly & vent and, in fact, the
vent.s tested and listed by Underwriters’ Laboratories for use
only with gas appliances were for some time designated as
Type B Gas Appliance Vents. Their use is limited to appli-
ances approved by the American Gas Association and oper-

. ating with flue-gas temperatures not in excess of 550 F at the

outlet of the draft hood. A draft hood is always required in
connection with a Type B flue. The Type B-W gas flue is
further limited to the venting of wall heaters having an input
of not more than 50,000 Btu per hr.

Because of the low temperatures to which gas flues are
limitéd care should be taken to ascertain that the appliance
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Fig. 11....Capacity of o Rectangular Flue or a Semi-
Edlij phcul Flue, with Semi-Circular Ends Having fts
Minimum Width Equal to the Diameter of a
Circular Flue, Compared with the Capacity
of the Circular Flue

is not convertible to fuels other than gas and that the appli-
ance is approved by the American Gas Association. It is well
also to be certain that gas fuel will continue to be available
to the building.

Chimneys for ven'.mg appliances dl:‘ngned for burning gas,
can therefore be low in height, but must have adequate area.
The hclght is usually established by the building height.
Chimney sizes are usually selected on the basis of heat input
of the appliance. The minimum fiue or vent sizes adopted by
the American Standards Association and the National Board
of Fire Underwriters in 1950 for gas appliances® are ghown
in Fig. 10.

Additional provisions of ASA Standard Z21.30-1950 re-
lating to chimney size are:

1. In no case shall the vent area be less than the area of a 3-in.

diameter pipe.

2. When more than one appliance vents into a flue or vent,

the flue or vent area shall bé not less thap the area of the

largest flue or vent connector plus 50 percent of the areas of
the additional fiue or vent connectors.

3. Any-shaped ﬂt:e or ve‘.:z:ln;:)"hbe used prc:lvfnded its ﬂ;e gES
ven! cApaci| 3C1
for t;‘:.l'xgmh ‘:t uymlxsb:u‘;tuted e copacity of the round pipe

Sinee Fig. 10 has been prepared for circular ﬁues, relative
capasmes for rectangular and semi-elliptical flues* are
shown in Fig. 11.

Heating appliances designed to burn gas, s well as appli-
ances converted to gas burning, except those equipped with
power-type burners and excepting conversion burner installa-
tions in excess of 400,000 Btu per hour input in large steel
boilers, are always equipped with a draft hood attached to
the flue outlet of the appliance. This draft hood is required
if the appliance is to meet the approval requifements of the
American Gas AsochUn and the American Standards As-

on, and is | for safe jon. It iz designed
to prevem. excessive chimney draft which would lower appli-

ALLOWABLE INPUT IN THOUSANDS OF BTU PER HOUR

ance effi , to prevent a blocked flue or a downdraft in
the chimney from impairing combustion, to provide a relief
opening for the products of combu.stlon during downdraft
or blocked flue mndmons, and to prevent spillage of the

b to the space surrounding the appli-

io
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Fig. 10.... Capadity in Bt per Hour for Gos Appliance
Flues or Vents

ance, if r.hene is a chimney draft equivalent to that provided
by a 3-ft chimney. As the draft hood is designed without
moving parts, the relief opening is always open, and conse-
quently some air is drawn into the chimney. This air lowers
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