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Objost of Tootm:e-

The purposo of this tost was to deteralne the
ovaporative performance of the plant as a whole with the
idea in mind of improving the plant and effooting a saving
by new oquipment, that is largor boilere with mechanisal
otokers. '

“ho teot was conducted undor tho supervision of
the 'lechanlenl Ingineor, with the ascistance of mill ene
pPloyoos,

Degoripntion of Plant:-

She Chempion !M11 boiler house contuing four 225
Hel's Stirling bollors with Andrewe prates, two £00 H.».
darine boilers equipped with the Hawley down draught furnsce,
and threo 150 H.P. Marines with Herringbone grates,

Zhe draft is inducoed by a large fan at the base of
tho stacks The fan is driven by the boiler house engine,

Zhe coal comes in from the coal dock on a gravity
trams Aftor passeinz through a ecrasher, it is discharged into
2 oar whioh iravels over the coal ctorase bins. There are five
of these bine holding approximately tvonty-nine tons each, Prom
theso bins the eoal is carried in chutes to convoniont places
on the floor for the firemen., The assgh and rofuse ie raked
into a covered trensh running in front of the bollers, and
there washed to a buoket elevator where it i taken to such
8 holight that it can be washed into the talling launder from
the mill,

There are two oconomigors, one taking the etcaping
gases from the Stirling boilers and the othor from the ‘arinoe.
Jach has a by-pans direct to the gtack so that either oconomiser
may be cut out of sorvice if desirod.

Thoro aro three foed pumps, two trpplex and one duplex
plungar, The 8" by 7" otroke triplex is capeble of handling
the plant clone but the other two muct operate together. The
triplex pumpe are bolt drivon by the boiler house engine. The
food piping 1s 00 arranped that all tho wator may be passed
through eithor economiger or divided and each ocononizor take
the watdr for the doilers whose gmees paso through it.

A 10" b{ &4" single cylinder Corlies e nn,O:Roknn
he boiler house ongine, drives the o tran,
tho triplex food pumps, the oconomizors, the induced Araft fan
and the ash olevator,
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Goal:-

Zhe ooal usod during thie toet was from the mill
dock and was Paken just ae 1t ocame in the dmily opeorations,.
It is a Pittsburgh coal and wap bought under the following
praximta analyels; Volatile lMatter #, Pixed Carbon

/79 Sulphur ,o, and BaZ7.U. por
pound of dry ocoal .

Doserintion of Apparatus and Instrumonto:ie

The coal was woighed in hand bdarrows holding 200¢
not on threo emall platform conles which had boon calibrated,
The ash and rofuse was weighed on tho same scales at the time
of cleaning firec,

The water was moasured dy two tanke whioh wore placed
abovo the foed tanke., The feed tanke wore conneccted to the
pump puetion. Tho measuring tanlkze had previously boen ealie
brated co that with the numbor of tanks and the to*momtum
0of the water given the total weicht of wator ocould be secured,

Al drafts wero moasured by Reliance differential
draft goupget.

The temperature of the flue gases escoping from the
Stirling bollers was taken by a standardized meroury pyramector.
ihis pyrameter after a cortain length of time was pladed in
the escaping gusos from the iMarine boilers.

The prosoure nmums wore teosted and corrected before
the test.

Fluo gas sample® wore collested over laengthy periods
and analysized during the test,

wo ‘ohrottli.nn; eolorimeters were used to detoermine
the quality of thoe steam, One was placed in the header from
the Utielings and the other in the header from the larines.

Operating Conditionp:-

The lcad on the boilers wae governed entirely by
the mill demand. lo attempt was made to establish any certain
test conditions, It was the intent to let the plant go along
in the usual way that it ran from day to day,.

The oporation of the stamps ie shown by the graphiocal
log on puge , 2l8o the total revolutions of the mill pump,

Method of Oondugmg Tent i

The continuous oporation of the mill being vorgo
necospary at the timeo this test was run, it was thought best
to start anﬂt.stopﬂt.a mtmm mh :‘:’:mritut it wom
rLare g 8 going. ro
olomm echedule was kopz in force and on the morning on which
¢ was planned to start the test, the timo and rotation of
alm the firoe was taken and rocordsd, The condition of
the fires was noted at the ctart of the test and an offort
mado to dbr thom baolk to the same gondition at the ocloce. The
time intorwval between the cloaning of the fires was kopt the

BlRatasseia: -
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oamoe throughout the test., Tho fires a2ll beinz cleaned in the
gomo rotation and the same lonsth of timo before closing as
belore starting.

The hoipght of wator in the gauge glacses was marked
at tho start and Wwught bagk to the same mark at the finish,
Any disorepaoncy wae allowed for by ealoulation.

A pamplo of coal wap takeon from every fifth darrow,.
In this way a cample of about 1000 pounde was collected which was
unarteored down in the boiler room to o puitable oize for the
ga‘boratory. Special moloture cumplos were taken ovory four
hourn, These were brokenm up at once, taken to the sample room,
woighed, and put in the dryer.

A sample of the ashes above the smte was cecured
by quartering down the total amount pullod each time. The ashee
below the grate being more uniform in sise, & shovellull was
takeon from every cen weighoed. I was nocessary to wet down the
olinker from above the grate when cleaning f{ires co o moieture
oqmple was taken on all thie ash and a correction made in the
final welght.

All readinge were taken evary fifteen minutes,
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Decuseion of Rosultsie

AT e

The rosults obtainod from théstest may be considered
ag 2 good example of the daily porformance of the Champion Mill
Zlant at the presont time, The continuous operation of six
ctampp makos o demand on the boilers which they are in no shape
to meot. “ho oxtremely high temporature of the guses escaping
from the S5tirling boilers indicates to some extent how they are
being forcod, rarts of the fire arch in all the Stirlings had
fallon away, thus pormitting the hot gases to eascapo contact
with tho lower soction of the Lront bank of tudbes, This would
tend to raise the temperature of the greos at the boiler damper,
An inspection of tho gases from the furnsce 48 thoy ocame through
tho first bank of tubes and over tho baffle into tho eecond pase
phowod thatl combustiocn was otill Peiddng place. The flames were
red in color and it was impoceible to gee tho middle wall of the
soetting ,while in the 5tirling boilere at the Baltie 1ill the
gasep at this point are absolutely colorlese, The produet of
complete combustion 1o without color.

A compariscn of the eveporation P and A 222° por pound
of dry ooul botwoon this {est and an average of tho eix tests
at the Baltio /i1l le made in a separaste reoport on the saving
posaible by duplicating the Baltic plant at the Champion Mill,

An attempt wae made to calcoulate 2 heat balance to
show 1L posecible the ocamuse of euch a poor performance. The data
used in this caloulation is given in the following table. The
itens acpproximated are 8o marked,

Gtoam Pressure by Gauge - ,?ougaa L62.8 Test.
Temperature of Peed dateor - P £16.1 "
Temperature of BDoiler Roome ° 64,7 "
Temperature of RLscaping Gases - FO 700,0 Approximate
delght of coal used por Howr - ‘ounds 78564,0 Tost
lloisture in Perocent be2 "
Coal por Hour Zounds 7440,0 »
Ash and Refuse per Hour ” 086,48 .
Percont Combustible in Ash 2649 "
Aoctual Zvaporation per Hour ®  60128,0 "
(3 Per Cont 76,99 Appraximate
e * ” 4.77 o
Ultimte is of P o . not used .
Coal (H., " » » "
m " “ ™ ”n
Snlphur " ] f

lleat Value por pounid of dry coal B.7.U. 14108 Toat
Hoat Valuo per pound of Combustible “ 10140 "
Flue Gas Analyels - = 00p lercent 7.5 Approxinato

The gont of carbon and hydrogen used is an average
of thirteen ultimate snalyses of ittsbturgh coals,

The temperature of escap gaeges in the rosult of an
attenmpt to average the gases f£rom both the Strilings and larines,
mnugu anslyecis is that talen at the entrance to
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The peroent of oxymen and carbon monoxide as found
during the teet is not reliable, therofore, it is ascumed that
there was no CO in the gases, Thie ageumption ie only for
purposes of caloulating the heat bdalonoce,

Hoat DBalanco.

Heat abeorbed by boilsr St ST
Loss due to ovaporation of molsture in fuel 70 o
~ong due to bdurning of Hydrogen 578 4,09
Lops due to temperature of dry chimmey gusos boy 574 2643
Lose due to carbon in ash 284 £.01
Radiation and Unacoounted for locses 1546 2.5
Total 14182 100,0

The loasos duo to moisture in the fuel, the burning
of hydrogen and combustible 4in the auh are not excessive.
Radistion and unacoounted for loeses are porhaps a little high.
It might be possible to lower this I or 3,86v by installing
bigger unita, The barden of the poor performance must be borne
by the lose due to the temporature of the osoaping mases. Thie
lose is made up of the loes dus to excess air and alr infiltrae
tion due {0 poor condition of brick work, ote. JAssuming that
with efliclont combustion and o tight eetting, we could pget
125 00, 2t the bollor dampers, and with proporodampor rogulie
tion 18wer the tomporature of the gases to 550° P,, then the
loss duo to the temperature of escaping zases would be redused
to 1738 B.T.Us por pound of dry coal or 18,25 making a dooresse
of 14,25 which could be added direcetly to the combined effieioney
of boilor, furnsce and grate thus making 1t 71.85 instead of 57.6%.
Considoring the Stirlings alone, tho averape COp at
the end of the first pass for tho toste was 10.4), which correse
ponds to 100% of exzaeese air. The parcent of COp in the flue back
of the Stirling was 7.5 which corresponds to 17§w of expess alr,
Prom this 1t ig evident that 75% of oxcoss air comes from leaky
settings, doors, eto.
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