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The left hand member.of Equation 13 represents the total amount of
.available draft created by the pressure transformer, that-is, the natural
draft chimney, Venturi chimney, or fan, and is equal to the theoretical
intensity less the internal losses incidental t6 operation. . The right hand

member represents the sum of all of the various losses of draft throughout -

the entire boiler plant installation outside of the pressure transformer
itself. The left hand member expresses the available intensity and is

-analogous to the head developed by a centrifugal pump in a water works -

_system, while the right hand member expresses the required draft in-

-TaBLE 1. RECOMMENDED MiNiMuM CHIMNEY SIZES FOR .
. HEATING BOILERS AND FURNACES2

: ST Hor RecranauLar FLoe Rouno Frue -
uean | g | e | Yoo ' i
“Capacrrr | Caracrrr élmm SIONS OF ‘?"t‘g‘l . a g‘i:’d’ m Fr
® Bq IN. Sq Fr g Cuar | po s | Actual | 2BE | Actual | Asove
or Leaper | or Rapr- or Rapi- Linmva of Fire Clay Area Lininz Area. |~ Grare
. Pms ATION ATION ‘N INcEES Lining Sq¢'In. | T, Sq In.
: . - inInches || Inches
790. 590 ' 973 84x13 | 7 x11}4 81 ’ 35
- 1000 690 1,140 : - “ 1 10 79
900 1,490 13x13 | 11} x 1134 127
900 1,490 | 8%x18 | 634x16}4| 110 .
1,100 1,820 .12 113. 40
1,700 2,800 13x18 | 11}{x16}4| 183
- 1,940 3,200 . 15 177 : :
2,130 3,520 | 18x18 | 1534 x 1534] - 248 . ‘
2,480 4,090 20x20 {1714 x1734| 298 ol . 45
3,150 5,200 . 18 254 .50
4,300 | 7,100 ’ ' 20 | 314
4,600 | 7,590 20x 24 17x21 | 357 - . 1.
5,000 8,250 24x24° 21x21 441 ’ 55
5,570 9,190 ’ .24 x24b 576 . 60
5,580 | -9,200 : . 22 . 380
6,980 .| 11,500 - . 24 | 452 65
7,270 |12,000 | - 24x28db | 672 IR
8,700 14,400 28 x 28b 784 - .
9,380 15,500 S R . 27 573
10,150 16,750 R ...30x 305 | 900
10,470 17,250. . 28x32b | 896

" aThis table is taken from £he A.S.H.V.E. Code of Minimum Requirements for the Héﬁng and Venti-
‘lation of Buildings. (Edition of 1929). . .

bDimensions are for unlined rectangular flues.
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tensity and is analogous to the total dynamic head in a water works

system. For a general circulation of gases s

Dy = Dr’ . : o (14)_
where , B : "
D, = 'ava‘ilable draft inten.sify, inches of water. i
D; = required draft, inches of water.

The draftloss through the fuel bed (h;.-); or the amount of draft i‘eduired to
effect a givén or required rate of combustion, varies between wide limits
and represents the greater portion of the required draft. In coal-fired
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CHAPTER 5. CHIMNEYS' AND DRAFT CALCULATIONS |

l installations, the draft loss through the fuel bed is dependent upon the

following factors: (1) character and condition of the fuel, clean or dirty;

(2) percentage of ash in the fuel; (8) volume of interstices in the fuel bed; ’

coarseness of fuel; (4) thickness of the fuel bed, rate of combustion;

. (5) type of grate or stoker used; (6) efficiency of combustion.

There is a certain intensity of draft with which th_e best ‘results_ will be
obtained for every kind of coal and rate-of combustion. Fig. 7 gives the
intensity of draft, or the vacuum in the combustion chamber required to

burn various kinds of coal at various rates of combustion. Expressed in

other words, these curves represent the amount qf draft required to f(_)rce
the necessary amount of air through the fuel bed in order to effect various

rates of combustion. It will be noted that the amount of draft increases '

as the percentage of volatile matter diminishes, being comparatively lo_w
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LOSS OF DRAFT THROUGH THE FUEL BED IN IN, OF WATER
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" F16.7. DrAFT REQUIRED AT DIFFERENT RATES.OF Cougusuon
. : FOR:Various Kinps or CoaL -

for the lower grades of bituminous coals and highest for the high ‘grades
and small sizes of anthracites. Also, when the interstices of @he'coal'arg
large and the particles are not well broken up, as with bituminous coals,
much less draft is required than when the particles are small and are well

" broken up, as with bituminous slack and the small sizes of anthracite. * In

general, the draft loss through the fuel bed increases as: (1) the per-
centage of volatile matter diminishes; (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
should -be selected for this loss which will represent not only the highest

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. - :
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