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" Table 3 .... Results of Feld Survey on Chimney D g

Type of Coastruction of | Reparted | Percoct
* | Chimweyi| Damoged {Pemewed

Chimneya without liners. ...... 4720 .562. - 119
Chimneys with sewer tile con- - -
8410 104 1.2:¢
Wilder metal coated with as- . . X
phalt chromate emulsion. 5185 291" " 5.6
Bteel coated with plastic. . g200{ 1928 | 21.0
814 | No record] — -
s0,000] 28 | o5

.+ AVAILABLE DRAFT FOR THE . i

* INDUSTRIAL- CHIMNEY U
'I‘hesvmlabled.raft D,, forkwqedmnneysanddacks
has been esti d with ap tion in the past by
means of formulas which in effect deduct an estimated fric-
tion loss from a theoretical draft determined as in Equation
2, The friction loss can be estimated by means of one of the
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Fig. 6 .... Typical Set of Operating Chuructenshcs:' of
. a Naotural-Draft Chimney
ita prumee tends to reduce the actual weight per. cubic foot of

S'I’gcal ¢ is the actual observed tem-
perawreoft.heoutdoorms'.thshmethemalmolﬂwop-

formulas available for ducts, such asthe F:
This procedure results in formulas for the avsa.l.shle draft.as
follaws

The first terms represent the t.heoret.:oal drait and the second
terms represent the friction loss. .

For a eylindrical stack:
’ ,o.omzew-'i',,rl,
D. = 2.96 HB, 1' - ——TM—— )
d for a rectangular stack:
D =296 HB.(Z ") 0_—__000888W'TJL &+ 9 o
R /. ... )*Bes. N

D. = available draft, inches water. -

e = height of chimney above inlet, feet. . -

. B-e:u'shngbe.mm c res:m.re,lnchﬂofmucury
= density of air at 0 F, 1 atmos;

. neys,md}w}Fdegperfootofbexghtmb

is made. The mean stmo!phenc '.empmum: m
P zone ts ly 62 F.
The chimney o

oonnecﬁonwthewpoftﬂe hi . This drop in
de ds upon the material and construction of the clumney, ita
tness or freedom from leaks, ita ares, ita height, and the veloc-
lty of the gases through it. The same chironey will suffer different
losses, depending upon the capacity under which it is
woxz:‘ ‘and the’ variable atmospheric conditiona - No general
equauuncovmngauchuemmb has been suggested. It has
F Lf of m:y hey steel d]will
about 1 d 2 t in im-
ot oot lined, brick and

concrete chimns

5. The Tt ojﬁ-ﬁ:twn‘-‘ the g.sau.ndn
sooted surface has been taken by ma.nyworkmmﬂmﬁeldaaa
oonsm.ut vahie of 0.016 for the emxd.mons involved. This value, of

be less for a new, unlined steel chimney than for a
bnck or bnck«lmed dnmncy, but, in nme, the inside xurface of all

f the
covexix{ with a lay af 800t Thanﬁure, t.he coefficient of fncuun
hubeenmxm themnefornlfltype:ofchnnneys,m

t.he

e

from the b

phemgrmne.
= density of flue atOF 1 o ere

. o .
- ll_zngt.h of fnctwn)duct (appmnmnte!y equnl to H),

" d < mini 1 round chi
zmdy-length dmdthofcmes—eocuonofrecmng\du
chimaey, feet.-

'I‘he ollowmg nofa facilitate the use of Equauons 2 and 3.

-1: The barometric represmtedb B., is the actual
'-t-heweof pnssu.mreduned

geaeral, t.he " decre proximatel
fio lOOftmcrensem devation. © "’

0 sea level daf

etric pressure is given by
-013100:+00950,+0083N1

for all For reasons of mm—
hcn,y and convenience to i
8 016 has been employnd in the cLueve.loeg;:ent of the various special

In imy mmthrgednmneydm
sh‘ucﬁnﬁrﬁmmfau.lsmunusua.l it is recommend 1
mebemadeofthekeyno]danumbel" determining the fric-
mml’acfm'j‘

- The f blem ilk the use of Equation 2.

Eu;mp : Determine the vaila.blednl'.ofnm\hnaldm.ﬁ
chimn: ‘ﬂ.mhugm mdsﬁ.mdu.mcter operating lmde!

ﬂ!efoowmg 62 F;
500 F;.sea level stmosphmc rmsure,

D temperatare,
B.ey % 92 in. Hg; aunosphmc and chimni dmty, 0.0863

and 0.09, respectively; coefficient of fncuon, 0.016; length of
incuonducf,soft.mdnmneyd.lschargm:{l lbofgnseaper
Sdu.twn Subsutubngd:mvnluamEquauonzmdmduun&
00863 0.09
= m‘ : . B
Tt 000125X315'X960X0016X80
X 2992 X 0.09

when the con-
led that

%
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: =0507—0024-0483
Fig. Gnhowsﬂ:evmaunnmtbeavmlabledmftofatypmal

80 ft by 3.ft chi ting under the.,
noted in Example 1. Whenthechxmneymundersmtmwn—

the manner shown in Fig. 6. - S
Fig. 71.satypmalchxmneyperfommeechan, ngmgt.he <
available draft for various gas flow rates and sizes of chimney.
This chart is based on an atmospheric temperature of 62 F, an .
average chimney gas temperature of 500 F, a unit chimney ..
#as weight of 0.09 Ib per cu ft, sea level at.mospheric pressure,
a coefficient. of friction of 0.016, and a friction duct length
equal to the height of the chimney above the point of entry
of the flue gases. These curves may be used for general operat-
ing conditions. For specific conditions, a new chart my be >
prepared from Equation 2. \
The usual probl ‘bythe‘ isthesel&c‘-'
,sim,a.sill d by E le 2.
lect a natural draft, dnmncy for & boiler with_
burned at 12
draltumslonru;mredmhheﬁmboxmonm B

tionofa him

Ezam;
fuel input 73 of 151,000 Bta oil,
percent COy. 'Re Pﬂ' @1 W
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eight Flow te point to intersection witl ameter line; - p—
from this mbemectm';:oiallov vertically to chimney height lma: 2 =0.020 N=0.147 -} =~ H=0.0519
from this intersection follow horizontally to the ri; t to Avail A N
able Drait scale. Starting from’'a pomt of A lo Draft, 7 Ash=0.0012 < N=0.0120
take steps in reverse order. e e . . Ash =0.0938
Fig. 7 .... Chimney Perforrnanoe Churf - Btu/lb = 18,300 Btu/lb=19,580 Btu/lb=12,847
ditions and no gases are ﬂowmg t.he available draft is equxl Nat Gas Mfd Gas*
10 0.507 in. of water, the th . As the B - - —= Notes
of gases flowing i the ilable draft d (by vol) . (by vol)
until it becomes zero at a gas flow of 14.6 lbpersecond -
at which point the draft loss, due to friction, is equal to CH,=0.9416 CH.,=0.282 | *Do not use Mfd
the theoretical intensity. The point of maximum draft and CaH,=0.0030 H=0.252 Gas data for
- zero capacity is called shut-off draft, or point of impending -~ H=0.0170 .C0=0.139, .| - any gns except
delivery, and corresponds %o the point of shut-off head of a = N ~CO=0.0055 L =0.047 with * analysis
cenf.nfugnl pump. The point of zero draft and maximum CO0;=0.0029 COy=0.053 - gimilar-to that
capacity is called the wide open point, and corresponds to 0 =0.0030 N=0.221 shown,
the wide open point of a centrifugal pump. A set of operat- N=0.0270 b Bpecific gravity
ing characteristics may be developed for any size chimney .. =0.678.
operating under any set of conditions b b ing ‘the .
proper values in E 2 and then plotting the mult.s in.. . Btu/lb=22,330 Btu/lb =10,010%

Fig. 8 .... Graphical * Evuluuhon and Rate of Fue Gas
Flow from Percent CO, and Fuel Ruie

dmftlnssthmughthebmleruOZSm. and the draft loss in the

breechﬁuOOSm , making a total draft requirement of 0.48 in.
* water. .

svernge temperatureuml" mddmambumt
G Rtuon: Erom Fig. 8, using the heavy ofl curve, d o
ion. vy oil curve, determine 1.
lbguesperl(lmBhuel::gntlZperm Then:

e 73 X' 151,000 X 1.03
1000 X 3600 |

ﬂue grses produced  gecond. cha'al uombmahuns of chimney
. diameter dha@f?e;nuusfythednftmdﬂuem low, re-
quiremen Tbe ed line in F‘ig. 7 indicates that .in.
diameter md: “ft high wxll . The

= 3.15 lb"”




