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corresponding height -and diameter. can -then-be detérmined.from Eq
tions 6 and 7, respectively, and the economical size will-then:be attaxnua'

Equations 6, 7-and 9. may be simplified considerably for-average'o

S

conditions in an average size steam plant by assummg the follo‘,,,l g .

COI‘Idlth!lS

o AVerage chlmney gas temperature. 500 F
* Mean atmospheric temperattire;-62 F.
Average coefficient of friction, 0.016.
Average chimney gas density, 0.09..-

__Sea level elevatlon w:th barotmeter-of 29.92..

Substltutmg these values in- Equatlons 9, 7 and 6 respectlvely and @ -

reducing: .
o . Ve_=i13.7W”5_, (10)
D = 15W3S .o 1y
H = 190D - o a2

Fig. 7 gives the ‘economical chlmney sizes for various’ ‘amounts of gases
flowing and for ‘required draft intensities as computed from Equatlons 10,
11 and 12. 'They: are based on’ the ‘operating factors used in reducmg
Equations 6, 7.and 9-to their-simpler -form. ‘The sizes shown by the
curves in the chart should: be used. for.general. operatmg conditions only,
or for installations where the requlred -data necessary for an exact deter-

mination are difficult or 1mpossxble to secure. Whenever it is possible to
secure accurate data, or the anticipated opeérating condntlons are fairly
well known, the required 'size” should ‘be"determined from -Equations 6,
7 and 9. The recommended minimum inside dimensions and heights of

chimneys for small and medlum size. mstallatnons are given in Table 1.

e

GENERAL EQUATION. S

The general draft equatxon for a steam producmg plant may be stated
as follows: .

Dy — hg

where

= h¥ + hB ﬁ_g.hgq' + '.h_c”+ her + W + ko + he + b

13)

* "Dy = theoretical draft intensity’ created by pressure transforiner, inches of-water:

hy”
hF

draft loss due to friction in preésure: transformer, mches of water
draft loss through the fuel bed, inches of water. '

hB = draft loss through the boiler and setting, inches of water.
~ kBr = draft loss through the breeching, inches of water.

hv = draft loss due to velocity, iriches of water.

hsd = draft loss due to bends, inches of water.

= draft loss due to contraction .of opening, inches of .water.

ho = draft loss due to enlargement of opering, inches of water

“'hE’= draft loss through'the econorhizer, inches of ‘water. * =" " -
- hR‘ = draft loss through recuperators. regenerators or axr heaters, mches of

"“The: ]eft hand member of Equatlon 13 represents the total amount of

avallable draft created -by the pressure transformer that is, the natural
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‘CHAPTER - 26—CHIMNEYS AND DRAFT CALCULATIONS ** . -

RECOMMENDED MINIMUM: CHIMNEY SIZES. FOR. .

- TaBLE: 1.
. Hm’rmo BorLErs aND FURNACES?,

” . : 'chmmvu’é Fruom Rooxp Froe
m;“ = : . . Heiamr
, ~sxoxés-r- Actual | Toside RS lemy
C‘s:‘gr" Fie CIO.A." DnI::ng\eom Actual 3:“;} 1 ‘Actual _'Ano& R
or Rapr- ml‘l'zg':“ of Ii"u:in(;lay S:nlam _ hmng | S:"E: Grats
- inlnches . {. | - Inchus_ . .
8/§x13: A x'll'% -81 o 38
B R I 10|19
. 133(’13? MY x4 127 SR P -
. 8%x18. 6%}:-16}/ llOA T R
C13x18 | 114 x 1634 '183- |- - ¢ '
. - 15 177
18x 18 | 1534 x 1534 248 . . B
20x20 ,17yxl7V . 298 A 45
T, 18 254 50
IR N T 20 =314
20x24 17x21 357. . bl
24x24 21x21 441 i 5§
22-| 380
R . ..24 ) 4~452 65
124 x28b . :
R 28x28b.| 784 i B
i e 21 | 573
o Ul L30x3001-900. . s
10,470- 17, - ZSXSZb ..896.

aThis table is taken from the A.S. H

ode of Mmimum R.equirementa for the Heating and Venti-
tation of Bm\dmgs (Bdmon of 1929) ) ..

- draft chxmney, Ventun chxmney, or fan and 1s eI]ual to.the theoretical
intensity less-the internal losses™ 1nc1dental ‘to operatxon The right hand

member represents the sum of all of the variouslosses 6f draft throughout
the entire boiler plant. installation outside of the pressure transformer

itself.

Thé left hand miember expresses. the available’ mtensxty and is

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

system, while the right h
_ tensity and is analogous’

. system For a general cu'cula

n of gases

member._expresses the required draft in-
to Nge total. dynamlc head in a water works

LV . . . o N Da =" D‘. (14)

where S N
Dy = available draft mtensnty. mches of water
D; = required draft, inches of water.

The draft loss through the fuel'bed (hp) or the amount of draf t requnred to
effect a given or required rate of combustlon varies between wide limits
-and represents the greater portion of the required draft. In coal-fired
installations, the draft loss through the fuel bed is dependent upon: the

~followmg factors: (1) character and condition of the fuel, clean or dirty;
(2) percentage of ash in the fuel; (3) volume of interstices in-the fuel bed,
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