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Co-]'It will be noticed that in the example given above,
Do;vlng tower conditions were assumed- in calculating the
er of the circulating pump. Their absence: would have

Ted
6o llllced the power for the pump from 100 h.p. to perhaps

Nat D., depending on the location of the source of water.
u

e ral-draft towers are responsible, therefore, for an ap-

ci : : - ‘ ;

raftable Increase in the motive power installation, and fan-
towers for a considerable increase.

Economizers.

thfr:;:f que_Stipn of e‘-con.ornizers. is almost entirely one of
ey ha efficienicy. It is interesting, the.refore, to note ‘that

Dra‘ctiCeve been excluded from much important American
in Briti'sh They are, on - the other hand, useéd extgnswely
egrees and. Continental work, though to. very dlﬂe_rent
oiler (') Heat}ng _Surfgce may be ;}rran‘ged for Cltl'ler'ln a

ilas T outside it, with the qualifications 'that .1f in a

> 1t must be made of steel; but if outside, it can be

Mad : :

b"ilee RE Cast-iron; and further, that gases cannot, In a

“ller

at > be cooled below the temperature of saturated steam
Jor

king Dressure, or in some cases superheated steam.
Stanndlgittl deSignS of boiler these limitations result in a
Ween Orm, and a temperatutre of outgoing gases bft—
acceptejiso deg. and Goo deg. F. .Such a standard form 1s
Oiler.m;:n,d properly so—as being the outcome of the

ace jg °r's experience; and the ad(.ht]'ona.tl heating sur-
Dresenc:rranged for apart from the limitation due to the
Certa; & saturated or super-heated steam. But, while a
§ 0 Uniformity is to be found in boiler surface provided
Varyaff)IVen ou.tput, the number of economizer pipes ma.y
Variati(,nm-nothmg_ up to 12 per 1,000 lbs. evaporated. This
In practice may be accounted for by the space

avaj] : . :
3ble; but it is often_influenced by consideration of the

r
aft Necessary,

D Draft.
raft may he created either by a fan or by a chimney.

0n§'rintgere are peculiar conditions such as the. existence of
Uwargg tortuOu.S flues, or the absolute necessity fqr draf.ts
favor of of 1% in, t‘he question is settlfed automa%tlcall).' in
xnaki-ng- itth'e meCl.lamCal method, p.ractlcal c0n51derf¢1t10ns'
along, 4. lmDOSSI.ble to create a high draft by chimney
Y\lth a chimney the gases cannot be cooled below
i temperature; otherwise insufficient draft will
0 the other hand, with a fan, gases may be coolefd
hi dirgegree desired. Practical limitations are soon set 13
the resu1cttl~0n by the space occupied by the economizer ; ?
Datyrg) 1s that, though at first it migh‘t be expected tuat
fco OmiZeraft would mecessarily be assocxafed with smaller
oung 'S than mechanical draft, in practl.ce examples can
Omize:f natural draft stations employing as larg? an
surface as even modern fan-draft installations.
a(ilil]?tc\tlanical arrangement has, however one advantags
render'inOf regulation independently of the weather, an
8 a short chimney practicable.

in

Th
Xcen. . AlUe of control over the draft cannot be assessed
Xberj ‘" general terms by those who have had extended
wzce With both methods. Apart from this, the cost
€nce inr absorbed by the fans much outweighs the differ-
as " €apital charges due to a high natural-draft stack,
about Ollowing illustration, applicable to installations of
3 *000 kw. shows :—
< Aturg) draft—
St 2 ;
F Of chimney 250 feet high, with foundations £3,000
r
énoe:haniml dragt_
s ; .
it ot chimney 100 feet high, with foundations £1,200
of fans and motors and extra flues.......- 1,400

RS

£2,600
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Balance of capital expenditure in favor of mechanical
A e st RGeS A s e S e £ 400
Representing an annual charge, at 15%., of........ £ 6o
Against this is to be set running costs of motors,
calculated on 200 h.p. for 5,000 hours at o.25d.
DT UL s 1 el o orrre s Fe o Wi gy AL A St sl £ 780

The circumstances of load may, however, demand great
elasticity in the steam-raising plant, in which case me-
chanical draft takes the place of additional boilers, and so
may justify itself. Moreover, under normal conditions com-
bustion is effected more economically with a high draft,
if boiler and economizer surfaces are ample, less air of
dilution being required per pound of coal.

The foregoing discussion is applicable only in cases
where very moderate drafts are sufficient; and little varia-
tion is called for. The more usual case with an installation
supplying power for general uses is that a certain latitude
of draft is necessary for the purposes of the load, but the
obstruction due to large economizers, coupled with the re-

. duction at the chimney caused by lowering the temperature

of the gases would result in insufficient difference of air
pressure at the grate. In such cases the choice must be
between natural draft with small economizer, or mechanical
draft with large economizer; and the following treatment
is put forward as being applicable.

The conditions assumed are as follows:—

Gases issuetrom . bollers atyia ol il et o deic o 550° Fahr.

Air per. 1b.of coal,son averageLi. - vol, S 23 lbs.
Temperature «of atmosphere .........cicvvvunn. 60° Fahr
Specific heat of products of combustion......... 0.25

In the case of fan draft, it is further assumed:—

Gases leave economizer and enter fan at.. 320° Fahr.
Maximum water gauge required at fan......... 3 inches.
Usual water gauge required at fan............. 2 inches.
Efficiency of fan, 50% per cent. on average.

In the case of chimney draft:—
/Gases leave SCONOIMAZET (ab: - o 3s ik s tiers s b aoistans 450° Fahr.
Heights of "chimney SR el guilat. ohol oty iy 220 feet.

Then heat rejected from boiler per ton of coal fired is
(2,240 x 24 x 0.25) X 490, Or 6,585,600 B.T.U. In the case
of chimney draft the economizer absorbs (2,240 x 24 x
0.25) X 100, OT 1,344,000 B.T.U., and of this amount about
7o per cent., i.e., 940,800 B.T.U., is conveyed to the feed
water, the balance being dissipated in flues, radiation and
influx of cold air through economizer chain holes. In the
case of fan draft, the power of the fan to create 3 in. water
column, with an assumed efficiency of so per cent., may be
found to be 16.6 h.p. per ton of coal burned per hour.* The
usual h.p. required is, therefore, 16.6 x %3, or 11 h.p. per
ton of coal per hour. The number of B.T.U. required to
produce this energy, by way of boiler, turbine, alternator,
transformer, and motor, with a combined assumed efficiency

2,545 X 11
of 10 per cent., is or 280,000 B.T.U. The quan-
o.1
tity of heat usefully absorbed by economizer is (2,240 x
24 x 0.25) X 230 X 0.7, or 2,170,000 B.T.U. Consequently,
of the total heat rejected from the boilers per ton of coal
burned per hour, viz., 6,585,600 B.T.U., the natural-draft

* Height of column of heated products of combustion
equivalent to 3 inches water column = 306 feet. Maximum
horse-power required, with efficiency of s50%—

3006 X 24 X 2,240
or 16.6 h.p. per ton per hour.

60 x 33,000 X 0.5




