844 CHAPTER 53

8 at the percentage CO,, moving horizontally to the curve for-

the type of fuel, and then moving, vertically downward to the
weight of producf.s per 1000 Btu, the reader can defcrmme the
flue gas rate in pounds per hour for any fuel ¢

Any of the described methoda of d ini ilabl
draft may be used, butia hical solution to the probk
may be obtained for an 8 X 8-in. chimney from Figs. 2 8,and
10. This solution can be best explained by a numerm.l
example. .

Ezample §: Determine whether a 13-ft, 8 X 8-in. nominal-size
flue ia sufficient for a coal-heating unit rated at 0.03 in. of water
dmftatml?m]cttm:paahue,gloe.‘l'mtebungmlbperhrof

bituminous coal, with 10

Solution: From Fig. 8a uegaamho{ xuna'elylSOlbper
hr is obtained.(The available draft, f oralm Ft gas flow, and
anmletwmmmreofml? obtm.nadfmm 10, is 0.056 in.
of water. This that the

The selection of 'c!umney areas for hqmd~ and solid-fuel-
burning devices is difficult because of-the variability in-effi-
ciency of different models, the possibility that soot on-the
linmgwﬂmtnctthech:mneyuea,mdthethmnm
combustion air xeqmremenfs of dxﬁexent sohd fuels. Figs 2
and 10 show that a glv'en hi avail-
able draft and & maximum &ﬁcu-.ncy for some intermediate
mass flow rate for any sel d inlet flue gas For
mass flow rates lower than optimum; the greater eoolu.\g of
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- Soot deposits in-chimneys reduce the effective area of the
hnerandmxy,msomem,entuelyclusethepusage Soot
depocits are likely to be greater in the honzonhl pa.ssageg
mf.heheahngplanf.,the‘ hing, and_the

in the vertical chi liner. Ant : m}hehner"
ofonemchabove(.hat_, i for a clean chimnéy will
bably make ad Ik for soot deposits in’ al

but the ‘worst- cases. Where emoky combustion is fikely to
occur and the' mass: flow rates on a clesn chimbey basis ap:
pmacht.lxosehstedm'l‘ables the next larger! commercial
size liner should be used. SBmoky combustion with ail-burn-
ing devices, particularly with vaporizing cil burners, is
hkelytobecwaedbymx.dequaﬁe draft, which is often due to
insufficient chimney height. For coal, inadequate chimney

- height “or chimney’area may be a contributing cause, but
characteristics

smoky eombustion wltheoalmmlatedtofue]

and firing methods. Th , & in chimney ares
will usually not cure smoky " eombushon of a coal
dewm,butmbeexpectedmlengmmthemwrvnlbetween

Newstandxdmofdayﬂuehmngswmdzvelopedby
the industry and approved by the American Standards As-
sociation, in order to effect economies that can’ be derived
from dination of the di of building materials,
Th&ehnmgsueknownasmoduhrdayﬁuahnmgx,mdtbe

ired in ASA Standerd

the gases in the chimney causes lower available draft,
for mass flow rates above the optimum; the greater friction
losses reduce the available draft. A chimney for a given heating
system should probably be designed to op
maximum efficiency and maximum available draft for its full
rated output. A chimney would bave an accelerating effect'
on the combustion rate of a solid-fuel burning device if the
chimney were opemhng to (:he left of the optunu.m point in
Fig. 10, b in mass flow rate
would inerease bhe available draft a’ small amount and tend
* to increase the mass flow still mare. Onf.heot.he:hand,a
chimpey operating to the right of the optimum point in Fig.
10 wuulcl tend to decelerate the combustion rate for'any small
increase in mass flow rate. . ..
Data are not lete for the selection of. proper h

te at its point of

A62.447. Aatheeﬂechveuusoflhmehnmmsomewhat
smaller than thase of the corresponding linings. used - pre-
viously, theycannotbeusedmeertmn municipalities where
building codes spea!y mmxmumareasbasedontheolder
dxmens.ons.

DRAFT REQUIREMM OF. APPLIANCES

Typlm.l flue-gas temperatures and drafts requued atmted
output. for several kinds of d ic heating " are
contained in Table 6. Cbmeyhexghtnndehxmneyamfox
msHmnboﬂmmspecﬁsdmthel-B RTazmgcmd
RaanqCadelozInsutu Boi]nrdeadmtorMan;

areas for heating plants of different capacities, but some in-
formation on the effect of cross-section areas on the cap!

-Muem.,;- A
Mechanically-fired devices d:a.soilbumersandswkers
a{re‘ i with bl 9, and the chi is not i

istance of the fuel bed or burher. ﬁever—

of masonry chimneys is provided by tests®* on several chim-
neys with liners having inal outside di dons: GHin.

the
tbe!m,admﬂm'.beﬁmboxofabautO(Bmofwnterls

dianieter, 12-in. diameter, 9 X 9-in., and 9 X 13-in. These
tests showed that, for flue gas rates up to 200 Ib per Br, and
entenngﬂuegaswnp&muuesfmuxmowlooﬁl" the 9-in.
round lier provided an available draft equal to, or greater
than, that produced by the other three larger liners. When
the flue gas rate  was increased to 320 Ib per br, the three
larger liners produced a little more draft than the smallest
ore for entering flue gas temperatures ahove 600°F. Other
data'® show that metal chimneys with an internal diameter
of 6 in. should not'be used-for mass flow rates greater thnn
130 Ib per hr.

Table 5 shows appmnmate “values of the mass flow rates
and ﬂu&gax velocities at the chimney inlet that produce the
maximum available draft for masonry chimneys® of several
conventional sizes and with an effective héight of 15 ft. This
tsblenhnwst.hatag—m round chimney is best suited to mass
fiow rates from 130 to 170 1b per br; 8 9 X 9-in. chimney
perforins best for flow rates from about 200 to 300 Ib per hr.
and 9°X 13-in: ‘and 12-in. round chimneys are best stited to
ﬂowmtaabovesmlbperhr 'I‘haemsxﬂmwemobhmed
with clean'ch s, 80 that tusions about chi nms
require some modxﬁmuon if soot deposnts are taken mu) con-
siderstion.

jesirable 50 that any leakage will be into the firebox rather
than outward from it. L
Insufficient draft for natural-draft appliances is Hkely

Table, . 5..... Approximate Fue . Gas Fow _Rates, for
«  Maximum Available, Draft in Masonfinhimneys» '
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of this article for chimneys, metal smokestacks or

with installations in attics or in one-story b houses.
-Automstic 6il-burning space heaters, ﬂoorfurnam, and warm
air furnaces employing ‘natural-draft vaporizing burniers re-
quire a draft of 0.06 to 0.08 in. water for outdoor tempera-
tures of 60 F. Coal-burning heaters‘and furnaces which attain
«design rating at'0 F outdoor temperature would require about
the simeé draft: For such requirernénts, data, fmm Fg. ‘3 and
‘Table 2 show" that an effective dmnney héight,

‘inlet, should be & min i of 8 to 12 ft. B
drop snd-friction-loss in the-flue pipe; :canoot be; i

vents for [l sppha.nca, shall not be used unless hsted by
Underwriters’ Inc,, in ful

with the hsung and" the mauu!m:tunr‘s msu'uctlons, md .ap-
proved for such use by 1.he building official

. 3. Smake Pipe Connectiona. .
a, No flue shall have smoke pipe eonnechons in more dn.n

one story of a building, unless is made for,

closing smoku lee “openings wns devices made of noncamhusu-d

ble eir use

wmpletely clnsmg them vnt.h mmnry when dlsoonunued per-

‘accurately,* and the resistance of various

is uncertain, t.he mlmmum a\!culated henghm shou!d have s

genemus factor of saféty apphed ‘to aﬂnw for these and other
uncertaintiea. Where ample height capnot be pmwdnd forced
of induced draft shoild be provided: Extreme care ehould: be

used in '.he apphmtwn of fowed dmﬂ. to nvond pxoduux‘xg a

will solve low~dmft pmblems, but. would usua.lly be' employed
for residential systems only as, u la.st raort. Opemuon of a
blower. entails some -cost, i
menta, and may be dmgemus in event of power im.\um un=
less suitable protective devum are used. Induced’ draft’ “fans
designed- to, resist effects “of high 'empemmremd corrosion
are available: Fans not carefully dmgnedormodxﬁedmmeet
t.hese conditions should uot be apphed f.o this servwe. o

RECOMMENDAT‘ONS OF TH NATIONAL
BOARD OF.RRE UNDERWRITERS
Forgmern.ldataontheoonsh’u‘ o]'chunne ;
fnf.beNaAonaleld;wCodc réconimended by the Na.'
Board of Fire Underwnwrs, -Article X, Section 1001 to !

listed in thé 1951’edition:"" R
n L. Plu Camwchom chu:red. Ev .heating apparatus.or
B ion. shall (he

t 1 :
cnnaeted with a B f t.he isi ‘of thin.arti-
cle. This shall not include electric: nppha.mm

ppliances,
except as specxﬁu.lly required in this article; ¢ or' oxl fzred appli-
especm.lly

m@zdfuuaew“.boutﬂuamecﬂqn...,

0.08t00.08 1000

0.06 860
0.06* 900
0.06 860
0.03 -
.......................... 0.05 or leay —
. 0.04> 400
0.06* 800

Hnbna. ‘P«Mmdndmwm N
'uxmlm:n

b. 'l‘woormomsmokaplpeshgl]mtbe)omadfornsngla
eonnechon, unless, the smoke pipes and.flue are of | mﬂ‘iﬂent
sizé to serve all the applumca US COnN

The ke of's hea a) meeshaﬂnotbeeon—
ot b g‘ %‘o{ an m::gmpph ch has t.be rubbmh
dmte identical vnth the smoke ﬂue.

4 C:m:hldwn af Chimneya,

a Cb:.mneys herm!ter :xectad wn.hm or a&'.nched m a s'.ruo-
ture ‘shall be with the p of
this section. - . - 4

b. Chimneys shall extend at least 3 ft above the hxghst t
where they pass thmu the roof of the building, and at lee.sz
2 ft higher fe within 10 ft of such chlmncy I

.. Chimneys shsll be wholly 5uppor(cd on, lna.wnry or
supporting fireproof éonstruction.

d. No chimney shall be &orbeled from a wali more t.h.m 6
mrshsﬂnchmneybewrbeledfmmnwnﬂwhlchmlathm
12 in. in thickness, unless it pm;er,ta equally on each side of the
wall; provided that in the second ;{ .of 2-story dwellings ‘cor-

of on the exterior the enclosing walls my

equal the wall thickness. In every case the corbeling shall not
exceed 1 in, projection for each course of brick projected. ; . ;
C e No change in the size or shape of a chimney, whmt.ha
passes through _the roof, shall be made within a dis-
tance Gmabov\:orbelovt.hemo{)ms?Aornfwn. - .x

{y Haalww Applwwa, Low Haut Indmbwl
Applwnm and Incinerators. ;

a. Chiming forswva.eoohn;mges,wumu, Fater
and- low p:uyflm steam heating furmiaces, fireplaces, and low
heat industrial applmnea, other than ehnnneys for incinerators
of nonportable type, shall be constructed of solid masonry units
or of reinforced concrete. Thewdlsshallbepmpedybond or
tied with corrosion-resistent metal anchors wellings and
buildings of like beating requirements, the t.lnckn of ;. the
chimney shall be not less than'4 in. Inotherbuﬂdingst.hethlclb
ness shall be not less than 8 in., except d’mt rubble stone masonry
shall be not less than 12 in. thick.

b. Everysuchehlmneyhmultcrmﬂedordmedsbaﬂbe

ined ‘with a ﬂue lining ¢ q! below.
y shn.llbemn.daofﬁmdx or other refractory
vm.bsmnd the action ef flue gases and resist,
f the to_which they
!nl.l be subject.ed, but not less than 2000:F. Flue linings may be
of gast iron of approved quality, form.and construction. -

d uired clay flue shall be not less than § in. dm:k
fort.t;Rebzlnaﬂer {lm, %mmmﬁldmaforthe
larger flues. . s

e. Flue linings shaﬂbemhﬂedahudoftheeonstrumon/
of the chxmney as it is carried up, carefully bedded one on the
other in Type A, Type B, or fire clay mortar with close fitting
joints left =mooth on the-inside.

1. Flue linings shall start from a point not less than 8 in.
hwdxemu!::@or,mtthseulﬁmphoa, frymthethmgt.ol’
the firepiace. They shall extend, as nﬁd{tnﬁam’ﬂy a8 possible,
for the entire hmzt. of the chimney, and

top of cap of the chimney. .

Cleanouts for flues or fireplaces shall be equip] i
m:;fcmndoonnndlrmcsnmgedw:mnmneggh closed
when oot in use.

h. When two or, more flues-are contained in the same chim-

ney, at least third flue shall be separated by masonry
st least 4 in. thick ndedmwtbommnrywdlofthech)lpney
Where flue ki the joints of adj

flue linings shall E sugmgered at least 7 in,




