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v ; f inches of water.
D¢ = theoretical draft intensity created by pressure trans :tme;, v::tt:er 3
ht = draft loss due to friction in pressure transformer, inches ol .
kF = draft loss through the fuel bed, inchois of ?vater.  vater
kB = draft loss through the boiler and §ettmg. inches of water.
hBr = draft loss through the breeching, inches of water.
kv = draft loss due to velocity, igchesfof vtv::er.
t loss due to bends, inches o water.
4 hl?g g::t loss due to contraction of opening, 1t'1ch:s offw:::;
ho = draft loss due to enlargement ?f opf:ncx;g; :)I}CW:. ; 2
= nomizer, in 8 )
:ER ; ?il:;;tt ]122 t‘}::(())?éllll :};:ue;:rators, regenerators, or air heaters, inches of water.

The left hand member of Equation 14 represents t};:a Eo_tal tﬁgl?lgrtl;rg{
available draft created by the pressure transfqrmer, 11: a tlls-l' he natural
draft chimney, Venturi chimney, or fan, and is equal to Th?z theoretical
intensity less the internal losses incidental to operation. h hg band
member represents the sum of all of the various losses of draft t mlflgriner
1;nhe entire boiler plant installation out&d;ahgfat‘:’l:leil fl;leessi‘:lré ;ginys :n mer
itself. The left hand member expresses tr intensity and is

1 by a centrifugal pump in 2 g
analogous to the head developed B e rate i
ile the right hand member express r
f:g:ts?tr;' ;1}(111 'ies analoggous to the total dynamic head in a water works
system. For a general circulation of gases

Da = Dr (15)

where

D, = available draft intensity, inches of water.
Dy = required draft, inches of water.

The draft loss through the fuel bed (hg),0r ;he amoyntbof draft re%xgrl?gl ittcs)
- effect a given or required rate of combustion, varies et;veeri wi e limite
and represents the greater portion of the recll)ugeg g(rzaetr.ldenr; fx valfired
installations, the draft loss through the fuel ef tli fpel dent upon the
following factors: (1) character and condition of the fuel, can or ¢ bed'
(2) percentage of ash in the fuel; (3) volume of interstices uf\ o?n bustion:
coarseness of fuel; (4) thickness of the fuel bfed, rzta,tes t(i)onc ‘ ;
(5) type of grate or stoker used; (6) efﬁflency ? combu . 1 H .
There is a certain intensity of draft with which the bes;_ ;esg 'csl :(v;s be
obtained for every kind of coal and rate of combustion. bxg._ guired he
intensity of draft, or the vacuum in the combustlolx)l cltl'am eii :{e?'es‘sed to
burn various kinds of coal at various rates of corrfl dus f1ton. = e;(){ essed in
other words, these curves represen e o e in order to efict various
the necfe Ssarr%lal'gtli%l;nt- (I)f: :\lrgllt}ll)?lrll%ted that the amount of draft jnclrezises
rat:ts;: gl?centage of volatile matter diminishes, being comparap;:e y gv:
?gr theplower grades of bituminous coals and highest for th? {\};g X (;’;;laa(:e
and small sizes of anthracites. Also, when the interstices of the |

large and the particles are not we

much less draft is required than when the particles are small and are well
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1l broken up, as with bituminous coals,

CHAPTER 10. CHIMNEYS AND DRAFT CALCULATIONS

broken up, as with bituminous slack and the small sizes of anthracites. In
general, the draft loss through the fuel bed increases as: - (1) the per-
centage of volatile matter diminishes 3.(2) the percentage of fixed carbon
increases; (3) the thickness of the bed increases; (4) the percentage of ash
increases; (5) the volume of the interstices diminishes.

In making the preliminary assumptions for the draft loss through the
fuel bed, due allowances should be made for a possible future change in
the grade of fuel to be burned and also in the rate of combustion. A value

TaBLE 1. RECOMMENDED MINMUM CHIMNEY SIzES FOR
HEATING BOILERS. AND FurNacESS

' Hor o Recraxourar FLos Rouwp Froe
Wany Am Srean Warzr Nomivar .
ForNacn Bon.zr TER Dnaxx-. Actual Inside Hziger
Caracrrr | Caracrrr Caracrry SIONB oF Tosid. Diam. ™ Fr
= S In. 8q Fr SqFr | FmaCur | poot . | Actual [ 222 | Actual (- Asovs
orLesoze | or Raor- | Fp B Lmvivg of Fire Cla, Area Lic by Area Grarp
Pree aron tTon o INcres Living > | 8a In. ¢ | 8q In.
’ in Inches Inches
790 590 973 84x13 | 7 x11l 81 35
1000 690 1,140 10 79
900 1,490 13x13 [ 1Y x11Y4| 127 .
900 | 1,490. | 814x18 63 x16}4| 110
1,100 1,820 12 113 40
1,700 | 2,800 13x18 | 113 x 1614] 183
1,940 3,200 . 15 177
2,130 3,520 18x18 | 153 x1584] 248
2,480 4,090 20x20 | 174 x17Y| 298 45
3,150 5,200 18 254 50
4,300 7,100 20 314
4,600 7,590 20x24 17x21- 357 "
5,000 8,250 24x24 ] 21x21 “ 55
5,570 § 9,190 0 24x24b | 576 60
5,580 9,200 ' | - 22 380
6,980 11,500 24 452 65
7,270 {12,000 24x28b | 672
8,700 14,400 28x28b | 784 :
9,380 15,500 § - - S 27 573
10,150 } 16,750 ' 30x 308 | 900
10,470 17,250 28x32b | 896

lation of Buildings (Edition of 1929)

.aThis table is taken from the A.S‘.H_.V@,Code of Minim{xm Requirements for gh;.“I{mtj’n‘é and Venti-

4

bDj ions are for "" necf-u far flues, - - S

should be selecféd fonthis 1055:which.will’vx"épfesentﬁbt-ohly'th'e: hfghest
rate of combustion-which:will. be encountered;-but ‘also. the grade of coal
which has the greatest resistance through the fuel bed and which may be

- burned at.a later date. i:

. In powdered-fuel and oil-fired installations, there will be no-draft.loss
through the fuel bed since: there is none and, -consequently, this-factor .
becomes zero.in the géneral. draft equation. All other factors being
constant, the height of the:chimney.in installations of this character will
be less than the height- in. coal-fired installations, and in .the case.of. me-
chanical draft installations the driving units need-not be as large'since the
head against which the fan:is to operate:is not as great in the .former.as
in the latter. et R
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