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Central Heating and Power Plant, University of Toronto
By L. M. Aikley. M. Cm. Soc. C.E.'

I III iiitii'illiiiii III ri iitnil hiilliiiij j)liiilln fur till Kiift/ilii iriiil ilixiriliiiliiiii uj Inn! mi r mn,
jiiiriilirili/ liii't/i iiri'ii Inin Imii KHmniijiillii lU'cumitlixlii il in crrtniii iii>itiiiii-iii In/ fnmjii nxn •

iiiiiiiivipiilitii». Till pi'iratr iiintiilliitiiiii of micli Ki/iiliiitK. Iiiiilirir. m kuiiiiiiIihI iiifii i/ki ill.

ilili' firoliitlil ij III iilmriin (// iiiiitiii-tiiiiilii. Siirli mi iiiti r/tiinf >i* llmt fnlliiiiil in tin- fiiiKi nl
iriiirli iumMinmx i .ri'i /itiniiiil intiiint nut niili/ Inrniixi of iiiiiijiiiniili nnil ilixtiiiiciii iiiinlri il

,

hilt liiriiiixi iij III, riiiminti III rrxiiltK nliivli n ii jiintifijiiiil tin iriyilnm of tin iiiiiliTtilkiii;/.

TlIK liiiililiiiu's Hliicli i()lii|(iisi' the ililiiiii>. Ilictrliiii', «rrc siicli tli;il ,\w\ 'lie •.'niiliiiil ri'iliHlimi of routs

riiivcrsily . uiiiitu iirj- siliiiitcd tlic |iii»sil>li' cidiitiriiics wliii'h niiili' .. . ilic jihiiit \Mis |miI In i>|M'i'iilii>ri U
in cxtctisivf s;i 'rids, mi wvM niiU- In- fiTccliMl tlimiiiili llu> inslalla- siilimilliil iis mii|ily .jiisliryiiii; tlu' ri-ii-

iif l^iu'fn's I'arU, in nc city nf Tururi- lid-i nf a i-cnlial lii'iilini; iiml |p<iwit tiiiliziilinn aniiii'_'i'iiii'nt as well as that

Id. Hoiiniii'ii ciM till' riiirlli liy lilnor jilaiit waiianliil smli » luoiciliiii'. nt tlir i'i|iii|iiiicnl iiislallcil.

stri'cl, tlu' wi'st l)V

St. (ifiirui' strt'ct.

and tile sdiitli l>y Cid-

Ifirc St reel . tlir 21

liiiildiri'zs, as sIkiwii

in plan. Fi'.'. •">, \>rv-

scnf a |'i<il)lfni of

considcraldc iiiaiini-

tiidc and interest as

ri".:aids the inovision

of n suifalile healinir

system.

Previous to the year

l!tll-r_>. the wi'.leh

seatlered h'lildinus

were heated liy sev-

eral sejiarate plants,

tlie most of whic'i

were old and iiielli-

eient. Kleetrie iMir

rent for liirhl ami

|M)\ver was partly

srenerated in tliesc

plants and partly

purehased from sup-

ply eoinpnnies. Con-

•.\sNi!4t t Proffssor
(,f MiHli .:l] i:nBlin'cr-

liiir. I'lii.rstty of Ti'-

ronto.

ix'i i:i!!ni! iir I'lixvKi! iiiii si: kniiim: isimim showim: ri uns
Tn!iici-(;i:Ni:i! ATiii! in ri(i!i:<;i!nrM> wrrii ai.i,i:n iihjii-

SPKKIt fNIT IN IlK.VIl.

Power House

Tin* loration selee-

Ic I lor the central

plant was to the rast

ol llie M.'.JKal Hiiild-

Im'J' ( 1 1, and ailjaeent

to the Western ('llil I'f

the (liiliirio I.e'jisla

tiM' Unildiiij in

*}nvvu\ I'iirk. The
|MiHir lioiisc hnlliliri'.'

is lor the most purl

iiudertvronnd. it> llal

root' lieini.' |irartirally

level willi the paxi'-

melll In (he a.Jijrellt

drncway In lie park.

f r o In » 111 • h t!ie

uronn.l sh 'es (h>wii

so tilllt tlir we^i niil'

of the hnildliiL' is

alioni (i'jlit or ten

feel iihove j-ronnd

l,.vel.

The main olijeel

in providim: such

a location was to

facilitate the installa-



tiiin ofutfruvit.v rtMiini iu'iitiiia: fi.vjttiMi.

An iiiMitiiiiiiil, tlioii'^li iiiiiiur iKlvaiitaur.

wii.H tliiil il liii« '

'I'll ixmiiililf, liy I'lix-

in;.' iirtiiiiiifiitiil Imliistriiil.'s on nml 'I

thf I'liiil liiiiiki'is. nml tlic .JMilirKMiM

iivcrlii'iiti'il Imnkcrs. Tlii-sc liiivc ii I'H-

|>ai'it\ <>r (ilHI hiiiK. lire l)nilt of I'lint-rctc,

mm\, u* kIuiwii iu Kitf. ". <>vitIh|i tlie I'lir-

niK-fK sii that a Kiiitalili- anulc in (il)tuin-

t'll fur till- il( livi'rv |>i|ie» wliicli air Hl-

KKi. ::. KNnx col.l.i:!!!:. IIIIS KIMKICi;
IIK sl:Vi:ilAI. ItKlKNTI.Y

plaiilini: <i\' slinililu'i \. In aliiici,! cntiri'-

ly (lis.;iiisr llif Incalinn "f tin- iilniil sn

that tilt' scenii' siirriMiniliiiirs nf llic I-fi-

islativi' HuildinL' siilTci' nn ilctraclion

Hliatfvcr.

Tlif jirciiind span' ociMipit'd liv tlu'

liiiil.liii'.' incliiilini: tlif I'l'iil Imnkers, is

82 fi'ft in lensrtli '>v 107 IVct in width.

Till- sectional view. Kiu. 7, sliows tlic re-

lative position of tlie eiiirine room. Woil-

er riMdn and coal Imnkers. Tlie boiler

room is.")S feet wide, with a total heiirht

of 2li feet and eontains four Rahcock

nnil Willi. \ water tube boilers, eai h of

40:; nominal horse-power, and one boil-

er of the sani' make with a ratinir of

.")1() iiorse-iiower. liiviii'.; a tot 1 of 'J.l'JS

boiler horse-power.

.Ml of the boilers operate at a pres-

su-e of 165 lbs. per sq. in., without su-

perheat, and each unit is e(|iiipped with

a Murphy automatic smokeless fiirnee

to wliieb eoal is fed bv irravity from the

.\l..sil K.MI'.S TIIK r.Wins, .\Nr> IM ONK
(iiMiM,i;ri:i) iiiii,i>tX(iS

led «illi sliiii-c valves al their iippi'i

eiiil for re^iilalin).' thi' siip|ily of eoal.

The hunker is 2') ft. wide and I'J II.

Iii'zh, and tlie i f forms part of tlie

loadway by wliieli tl al is brought

to the plant, tlu' sidewalk, alon^' willi

the balustrades referred to. hein'.:- iiidi-

lated thereon.

.\ii indiieed draft system is operated

in ccnjiini-tion with the boilers

—

two 7S-

in. .\meiiean Blower Co. fans eoupled

to |{obb fan eiiirines drawins the waste

u'ases frcun a smoke broeehinsr extend-

iUL' alou'j t!ie baek of the boilers I see

Kiirs. fi. S, and IflV and diseliar'.;in'.'

tlie'ii into an undeivroiind eonerele tun-

lud leadiniT to a briek stack wbiel. is

biiilt into a eorner of the Medical Build-

iuL' (4).

Boiler feed reiiuire'tients are taken

care of by nn installation of three

Sinnrt-Turner duplex steam-driven feed

pumps. These are illustrated in T*'i2's.

Ill and 11, and are of the outitide end-

packed pliiiiiier type. In in. .x II in. x

111 in., with pot valves. Tliey are itilu-

ated iminedialely beliind tlie boilei's,

and are so piped that two inde|M-nileiil

metlioilN are available tor stiipplyin'.' wa-

ter to the boilers. At the near end of

the puu'p riMiin, Viv. !••, in the sump,

eipiipped with two Hinall steam puni|M

tor ilrainini: puriMises, ami one Biindy

steam trap for takinir care of the lii'.'h

pressure ilrips.

The I'oal iiseil is a hitiiiiiiniMis slack

contaiiiinu' 'Ul -1 per I. of vida-

lile matter lliis is burned with very

lilt'' siiioki While the coal is noi

lioii;;lit on the I' T. I', basix, sample^

me laken reirularly from the delivery

waui-'ons and tested for ash, vidatile

matter, carbon, moisture and sulphur.

This procedure has resulted in the (pial-

itv of coal ri ived beiiiii uniformly

liiiih.

Enrine Room

The engine room extends the full

length of the buihlim:; i.e.. "J ft., and

is :I0 ft. wide 'ly -j:! ft. x' . the tloor

level beiny .1 ft. above tlia r'' the boiler

room. It is separated fioi. IliC boiler

room ly a 27-in. bri<k wall, and al-

thouiih not shown, a hand-operated ov -

head traveliri'.' iTane is provided, litt.'d

with a .'f-tmi Yale triplex block, which

enables all maintenance adjustments

and repairs to be conveniently inaile.

The ei|iiipmeiit contained in the eii-

L'ine room consists of four steam-driven

ireneratins units, switchboanl. waier-

weitrher and feed water beater, with

feed water and vacuum pii'iios, the piir-

|Mise of the latter heiuL' explained un-

der heatini: section.

The senerators are all direct connect-

eil to their enirines, and are as follows:
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l)iif liiuli M|><'('<l vt-rtii'iil i-iiiii|><' .11(1 re-

in: f.Mtr
[vi: iMc.i

ri/.diit.-l

.((III k«

mi: NT
I 'IIS

iir imi si:iiMi.ii scikxi'k iirii.iUNd. sitiatkk aii'HT
I A Mii.i: rtii'.M Tin; ckntiiai. iikativd im.ant.

( .. slcxni tiii'liiiii'.

. OciiiTill Kltiliir I).

(

'. ^I'Mfriiliir. nirimiij; iit

mill, (si'c F'Il'. 21.

1..'>0II

TT

-e»i ev*mtmt

rev. per

jifi:.7

I all itl I'rali Imiltueiifi

l.v \V. II. Allen. S..11 ^ C.,.. [k-.llord.

Kiii:.. i'>liii(ler Hi ill. iiinl 'J4 in. x II ii<

'.tiiike, ilevfliipim: .100 k«. iit 400 rev».

I'l'i' iiiin. TliiH unit I'liii l>r Hi'en licliiiiil

till' I'lirliN oiitHt in Fi^. -.

T«i> Kiihli, .Vriiislriiiiii-We'liii'-'ImiiHe

iiiiils of too kw. iinil .'>0 ku'. I'lipniMl.v

|-i'«|iei-lively tlirsc entfines are of tlie

iinsjie evliiiiler vertieal tv|M', llie fiiriiier

liiixinv' II l.'i in. .\ 14 in. I'vlimler, nnil

speeil of 'JT.'i revn. per iiiin.. iiml tile lat-

ter II VI in. X 10 ill. evliniler. with a

•"peeil (if Jfi.'i revd. per niin. shown in

\vi. n.

.Ml of the enuines operiile iiinler a

.«teain pressure of 160 lbs. per s(|. in. at

tile Ihiotlle. while the i.'eiieriitorM supply

ilirect current at a pressure of 220

\o|ts, eiii h unit haviii:: an iniliviiliiiil

panel on the switchlionril, w'liieli has

lev en panels in all. two heiin; for ilistri-

liiitioii imrpiises anil the seventh roiipleil

lip lo one of the local supply eoinpanies.

The iin.viliary apparatus in the enirine

"Hti?:^

X

1
'

SKCTIIIX UK I'liWKI! llcHSl; III ILI'INi; SIIdWlMJ Ki.KVATIl IXS llF TIIK VAItlllfS IXITS (iT F.ylir.MKXT.



liiiril mxi III It. KiirtliiT 111 tin- riirlit

1- il Kr||llll-i"ll « ill Wl'IL'lllT Willi 11

tiiiiMliHiiii iii|miil> III li.'i.tMMI 111,. |MT hr.

IiiiiihmIuiIcIv iiliiiM' III' milir «fii.'li«T i<

111!' I'lilraiii't' In till' tiii.nt'l wliu-li riiiru'!*

llir iliilnriuliiiL' |ii|M-« mill i':ilili'> ri'lVr

ii'il 111 lull T. Ill'' J'l 111. iiiiiiii iM'iiiL' I'li'iir-

l\ ili»i'i'riiilili- 11^ It I'lilirs. At ll X-

Iri'iiii' rjv;lil .- mi >m- '^ l.'-m. x I'J-in.

Wiini'ii MiMiiiiii
I

i|i, rrlii-ri'il. In

;lliii\ (',

Heating System

Till' In-ill lu'j i.v,l('in wilt '111'.' 'ii'lly •''•-

>i'.:iii'il lis II '.TiiMlx ri'liirii '•vstcir. I'"'

li,,l vM'll III I .' piiwr liiiiisi' Ix'iii'.' IIh'

liirt |iiiitil I" «liiiii all '•iiii'l<'iiM'il Hl''aiii

ii'liin.r i In -iaMl>, ' »f Hk' nri'-'iiiiil

liiiililiMu, liiiil'il HI till- «ii>' "'• ^'i''"

ami Miiiiii.: ISiiililiii'^- lum' l>''''ii ilmn-

,.,1 ',, a vai'iiiiiii -n-li'iii ami IIk"

,^,,111 iiK'tliii'l ha- iM'in ailii|it''.l Inr

lilr fl'i'i'Ill'v l'lilll|.|il«'ll Kl"\ lull.'.:''

iii'il 111!' Hart llmi-i. In li'i- .-a-r tlir

varillllll |iinil|i'- liiralril III tlii'Si' lillilil

:s ili'^i'liai-'j-'' I'll' ri'lurii-i I'miii ll i

I ',,11 III 1 hi'Mil tank-. Inini "I.

iliiw-; liv -nivitv ml', llii' iiiani ri'

I II is iljiislniU'il III Ki'j. l:i. At 111'' «illi •'•''I «'i''i' '»> '"" Small Tiirii.'i- ,,,,.„ i,,,,. (m.-k I" lli.' ixiwr limisi'.

Icll .if llic iiholo'jrapli is a Wcl.st.T <i in. n
•''''

i
in- ^ '' "' 'lii|il'"< jiniiili". "

iijK'ii Ivjii' tt't'il Wilier licalt'i', wliiili ri'-
i
^^f" "•!

,

ci'ivi's |iarl 111 tile I'xliaiisl stcaiii rrniii *_

tlif iHTK'iati.i'-' iiiiils. .mil is sii|i|i'.icil 1*'

il

^
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li'T iif siiiiaii' t'l'i't 111' lii'lialiiiii III ''aili
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for tlif heating season 1914-15:—
Xi;nie and No. of Xo. of sq.ft.

nillliMliK. of Kiiilliltloii.

Xo. 1- .Main l:i.!»3<i

Xii. ".'- Unrl HoiiHf (In iiiurw of
<'r>nstriictlon) o.(IOO

Xo. 3—Library 10,829
Xo. i .Mcdiciil 7.1(1(1

Xo. .-.— lliol.igliiil S.-.71

Xo. (i KnitliH'erlnB !M>H4
Xo. 7 ThiM-iMoil.vniiiiiiis (1.114

Xo. > ohstTvator.v 7»;i

Xo. 11— .Mlnldii l:i7lM

Xo. lO-Cliionlcal ti.Ssr)

Xo. 11 I'h.VHics IIMMH
Xo. 12 ('nnvoiallod II.ill c CMi
Xn. i:; Mi'ii-H HoBiii OS ii.:i:«i

No. 14 Ifonni'lo'M S<'|i.|oi. 1(1.1:17

No. I.-, .M(isfO((n 17.;i(i:i

No. 1(1— W.vclirfi' Colloiro li.371
No. 17 Vii-torl.i Collciiv •(.(»
No. 1^ Vi.|,.rlii (• lloity il.llir;iivi. ("-I
No. 1!l .\nrii.«li..v lt:lll 4.-.>74

No. -.ii r.iiiHn>li indl 4.:iCI«

No. -.'1 Knox CollfBo (not i-oni-

lilcli'il I.".(HNI

Totiil so. ft. of rnilhitlon 1!n'..-,:i4

Noto- \it i(tlow.-iiii-i> injiilf fur iiollrrrt
ridli.-itlon.

Piping Distribution System
Tile iiiiiiii ln'nliii.ir pipe iis it iciivcs

the pipwfi- iioKsc is 'JO in. iliii.. iiiui (oii-

tiiiiic.-; (if tliis si/.,. t(i a point west of tlie

Medical Hiiildino (4). wlicrc it liraiiclies

ridi-tli iiiiil s()(itl( ill Id ill. mains, and
'Ji-adiiiilly reduces in size towards the

end of tile line.

All en'.Mnes, tiirliines an.l steam
pumps ill tile power lioiise exhaust into
this pipe, hut as the lio-litin'.' and power
load is normally small compared with
the heating' load re(|iiired, live steam is

introduced )iy passins it throiiirh a pres-

sure reducins; valve in the usual way. A
pressure of from one to 4 lbs. per sf|.

in. is carried on the main lieatino pipe
nl the power house

The (piestion of expansion and con-

fraction due to chan'je in temperature is

an imoortant one in a steam line of
this leiioth. and it is taken eare of by
slip expansion .joints, the pine liein'.-- se-

curelv anchored at the proper |«iiuts.

This form of expansion irives satisfac-

tory service if the pipe is looked after

and kept well in line, otherwise it leaks. densation of steam, as excessive conden-

A question of still o;reater importance sation means not only a loss of heat,

than that of expansion is that of con- but also introduces the problem of tak-

I
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inir care of tlip water of ecmiieiisatioti.

Tlie best metluxl of reducinsr the loss

from tliis (MXirce is, of eoiirse. to laii

tliis ailililioii tile system works iiiiite

satisfactorily.

Besides tlii' miiiii lieatinir |>ii>e. tlie

%
J

i-ii;. '.I. r.iiii.i:i! uihim sikpwim; Mfui-iiY nitNAii: i\sT.\i.i..\riuN.

the pipe- well witli some licat iiisiilat-

inu miitcrial; this feature in the oi'i<;iiial

lavimt was somewhat neillected result-

in^ ill a liot tiiiiiiel and hirtfe (|iiaiitities

of comleiised steam in tlie main pi|>e.

tins coiu'eiisatioii lieiiiu diaiiieil from

the pipe tlirouirh traps to the |Miwer

house. It was found necessarv later to

instal a vacuum pump in the power

house to pump tliis condensation hack

and deliver it to tlie hot well, and with

tunnel contains a live steam main of •)

in. diameter, where it leaves the power
house, al.so the main ^lavit.v return line

of S in. iliameler. and a :i in. return

line to the vacuum pump from the 20-

in. main. Tiie live steam is carried at

.')(! Ills, pressure and is used principall.v

ill the Main Huildini: (1). Huiwash llall

(•JO). Knox Coliew (21), and the House-

hold Science Huildiiivr (14).

Besides these |)ipes all electric wires

are carried on the >valls of the tunnel.

Tunnel Comtrnotion

The main tunnel thromfh wliicli all

steam pipes anil electric wires are di»-

triliuted In the various liuildiii'/s, in of

concrete and of .'i ft. .\ t> ft., inside di-

iiiensiciiis, where it leaves the power
hou>c. Its walls are vertical and H in.

thick, while the roof slali slopes from

in. at the centre to (i in. at the walls,

and is reinforced where nci-essarv.

The power house is indiiatcil on Vij.

•") li.v a solid lilack circle.

Kiiriire 14 sliows a section ol a pieci'

of tunnel liuilt recently liy the Superiii-

tiiidenl's Department to conned Knox
t'o||(...'e (•_'!) with Convocation Hall

(12). This shows a considerahle im-

provement over till' first tunnel liuilt.

in the arraniremenl of the pipim; and

wiiiu'.;. The main pipe rests on rollers

which in turn are supporteil liy siih-

stantial concrele piers securely liolti'd

at llic hiillom of the tunnel: this point

recpiiiM'S altention or the L'i'adual move-

ment ol the pipe due to expansion, will

work the piers loose in a short lime.

14. sLMTnix Ol-' ti\m:i. iuNMK t
IN(S KNIIX r(II,l.i;(!K WITH
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this trouble liaviiii; actually developed
in the original layout. The plant lias

been remodeled in many respects since

first installed and this work has been

done under the supervision of A. D.

LePan, Joint Superintendent of Build-

inss and Grounds, under whose direct

supervision the plant is operated.

Efficiency Test of Boiler Plant

The object of the test was to liiid (he

etiiciency of the boiler plant under ac-

tual workins conditions. While the

boilers were cleaned shortly before the

test, there was no special preparation

made to insure anythlns; but ti luu-uial

efficiency.

Tile test was conducted by the writer

assisted by .1. D. Tlioinpscui. Demon-
strator in Mechanical Enu:ineerins:. and
the members of the 1!)16 v'raduatini;

class. .\. n. I.#Pan, .Toint Superinten-

dent, and W. II. Bonus, of the Sn-

pciintendent "s office. ;rave every assist-

ance in preparinL' for the test. The
operation of the plant was under the

direction of C. Moseley. The accompany-
insr table embodies in its detail the vari-

ous factors enterini.' into the test, to-

>rether with the obtiiined results:
I'KS. II. riiiti:!

.NllllH' iif l'I;rPll

Xilililwr iiiiil kin<l!i (if liiilliTs .

-KInil iif riirniC'i'

4«P;lt<' Slirf;lcc

—

Ill!-Iinc(l ^fl-JltfS

I*roj(M'tiMl Hrcii

.\<-til;iI iiri'ii

llcilttn^ Murfllrc -

-lllltc

-Iiimiildii

Mtlii): Mini I.iKlitliiK I'laiii

•k luiil Wilciix wiitcr tiilic

.Miii'iiliv .^iit all'

•||.

T.ital

ft.

4."i4 •.!. fl.

. L'l.-.'tll si|. ft.

r.in. ntii. I'.uii

11 iKii rn

10
ti-
ll'

i:i

14
l.l-

ii;

17-
IH
ill

11)11

l!)l>

KIlMl
-Strain
.*<t,'ani

T('TII|1C

TcinjH'
I•^)^^•c

(a»-
Stat.' .

•rert'cn

T..tal .

-Tot...

-Tiil.il

.%verHKP I'renMUrPK. Teiiiiifmlurp. Ktr.

unci size nf , 1 Vliit.ili, Sl.ick
lirc^siirc h.v KaiiBc I.V, ll.» pi'i bi|. liiili
l.rcsHiiie alisiilnti' ii;7.ii |i,s. per si|. Im h

ratiiri' nf fccil water cnti-riliK Inillpr 17:{- |.-.

ratiire .if eseapin^ ffnin leaving hniler 4h7 • y.
iif ilraft lietiveeii il:iin|ii'r mil Imller 0.4" water
Iiraft In fiiriniee qKj
'f weatlier i-'air ami enlcl dn" aimve zeroi
taire of innlaliire in »ieam 1.59t
(if cDrrection for i|iinltt.v <tf steam !ts..'i'^

dill ax flreil CT.MKI lbs.
slftliiK!! wpIbIkmI liack and crcilited lo furnaii' (i.l.'ili llin.

net coal an Bred t;l.77() lbs
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41 >^

41

4-J-
4:1

44-
4.".~

4«-

47

4«-
4»-

I'viii'lltiip- (if lih<l>tiM'i' ill ciiiil an Hrcii 3. 01":;
TuImI ni'iKhl of illj iciil lircil .'ilMitIO ll».
Tulnl iiMh. •lihkfrH iinil rcfiiHi' (ili'v 1 ^ \:\T~ \hn.
Totill riiihlMistllt'f IturiitMl ri4.--H llii.

riTfiMiiiiif'' "f ii»li :inil rffiini' tii drj nuil 'c;
Totiil wpIkIiI iif WiiliT fiMl t" li.illiT ."iiajLHI lIlK.

Tnliil wi'lKht iir u.ilir I'viiinir.ilicl iiiniMtcil fur i|I1jI1i,v rf sinltii ."i.V..-.'."i<> lb*
KlU'ttll' nf l'V)l|inrilTillll l.U'^V

Tot.ll ii|lllv:lliMII .v;l|Miriltliill fLilll :lh<l lit •Jl'." I". riimrKMl fcir (|ll.lllt) nf
Mlfillll I'lH.llJ 111*.

A%'rniKe Hourly (|uHntllli*n iinil Kill*')*.

'Ilry tniij |H'i hour
.'1, Us Ids.

I>r.v .-..111 |icr »i|. ft. (pf iiriiti' ^iirfii.c piT limir ll.!!:; Wk.
Wiiiir I'vniMiriiti'il pi'i- hr. .niii-. tiil f.ir i|imllty "f HtiMiii Mill llm.
KiiiiiViilciit cvaiHinitcil |iim- lir. Ii I nl -.'K' K. cinii'c IimI fur i|ciality .".4.!i|".i Ibd.
Killiiviilcnl fV.iiiiir.iIldii per lir. frinii iiiiil nl JIJ piT »i|. ft. "f liv.itliiK »lirfii. |. L'.riS Ilia.

CaiiHi'lty

.

Iinil,T lMtr'«<-pii\vt>r ili'Vi'tHjii'tl invvrafet'i I.rittL'

Itatcil •ajPiiilly piM- hr. Illl m|. ft, U.S. per li"llfr II I'.i 'J.VM
•IV'ri-eiiiairt' of ratnl linrHr-iinwrr ilwclnptMl T4.!i','r

Kf'ununi>',

W.iti'r fiMl |;i'r iMiiiiiil nf iiial as flrcil ti.VJ
WatiT cv.-ipnr.iti'ii pf r lit. uf (li-y <-oiil ii.;[i

Ki|iilvali'iit I'Vjporatliiii frniii ami at JlL" per Ih. "f ii al as tired <l.7S
Ki|iilvnleiit evapiirMtinii fiiiiii iiiiil at I'l^ |>er Ih. of ilry eoal 10.14
Killliruletil I'vaporatii II fiolii ami at Jl:; per ll>. cf eoiiihimtllile 11 11

KITlflrney.

fnliirlflc- valiii' of 1 ll>. of dry eoul hy calorhneier 14.^<(NI ll.T.r.
I'aliirllle value of 1 111. of eolulilintlllle liy eahllllleter l.'i.WIII ll.T.r.
-Kffleipiiey of holler fiiiiiaee and tJtrate tiil.Ti*;

-Hffleielley based on eolultUHtlhle ift..'i',;

Cost of eoal per ton .f ..'.(IIMI Ihs. dellvereil in holler room Ji;!.."i;r.

-Cost of loal rei|iilr<'d for the evaporation "f I.IIIKI lh«. of water under oliservpd
eonditlolls 11*. "e

Cost of eoal reciulreil for evaporallliR I.IKKI Ihs. of water froln ami at L'lJ K IS (lie

Note on smcike: Very lltllt tliivilde diirlin: ti"t.
-Analysis of r-hluiiiey miMes— Averajfe.

C O !i.7

>> ni.i
••(I 0.1
X hy dlfTerellee Nl. 1

Proximate analvMls of eoal IVr eent.
(B> Mnlnture (i.4t;.'>

(III Volatile matter 'J1.4fi"

lei Fixed carhon 71.:iV>

Illl Ash 0.710
(el Slllpliur mp.iralely iletermllled L'.WI



As will be observed from these results,

the plant possesses ample i-apacity for

all heating requirements, and, beinj: con-

nected to local supply sources, occasional

demands for li^rhtin^ current in excess of

the plant capacity in operation can be

instantly met without havinjr to force

the lM)ilers or t.art up additional siener-

ators. These conditions enable the plant

to be run at a fairly steady load with

no sndden or unexpected variations so

that conditions of at least as p-cat or

perhaps <rreatcr efficiency than those in-

dicated by the test results are doulitless

constantly maintained under reuulnr

operation.

Operating Data

The cost of production for three suc-

cessive seasons from lilU-l.t are tabu-

lated below, as well as tables sliowimr

the amount of coal used and tlie tem-

peratures obtaining durin? the different

months of these seasons:

—

FIG. in. AUXILIARY BijriP.MKNT IN KXOIXE ROOM.

COST OF PROmCTlON.

1012-13 1W13-14 1911-13

l'o»t IHT t'lut iiiT I'nal per
»q. ft. ill. ft. sq. ft.

Total rartliUloii Tiital iH(Iliili"n Ti.iul ni<lliittiin

cost in wilts iDSt In icnts ii.nt In (cnts

(list iif (onl .Wi.4jii.5l' 17. j:! *L't;.ti4'.i.i:i l.".l-.' *'.'.").i.'C).i;4 i:.s«
t'lmt (if ili.v naiiT .. .'iKm::; .mi jc.v.io .i."i jim.m) .11

Itfpuirs mill rcni'wiilR L',:i!i:t.Wi 1.41 :i.(iT4..><!i 2. (IK ."..•tH.mi -J.T.i

Siilarli»9 iKnjpfnwrs.
Kllfrnin. Hclpprsl, S.Tl.'i.Sl .-,.12 7.'.l!l2.47 4. .14 7.'.l72.2.- 4.0.-1

Kler. Mir. pnnhiiscd l.lOO.Htl XTi 1.424.24 .M l..TJ!l.:f2 .itl

Tdtill 1-. 8t of iipilllt'n»42,14S.(IO 24.71 »40,(IO(l.7:i 22.70 .«4(MI0O.:i7 211. .Ti

Aililltlonal I>ut«~
Total 8i|. ft. raiilatlon 170.221 17«.2«:i rit;..-i.'!4

Tcital rurrtnt Bcucnitcil (K«. lirs. i :;ii.-i.:HCi .^-il.2:il SfiO.iTM

Total wntfi- eviiiioratcil 112..".2!M;it llm. 121,(;.-i7.'.!ll His. 117.42 Lira I lis.

Tiital I'ost of i-oal rpiiulrcil for
cvapiiratlUK l.iHIO llis. of tt-atcr

nnil4>r oliservi'il rnnilitlmia .... 211.2 i-i'iits 21 .!i <<'nts 21.4 rents

CiiNt of evaporation per I.IKH) llis.

stCMin .> ii'nts .TO rents ^4 cents

Note:—1—Tile Inereaseil liiarfre on repalis .iml i-cnenalH Is iu-i-iiuiiteil for li.v extensive allera-
tiiins wliicli have iiltlniatel.v reiliireii the iimt of operiitimi.

2 In tills illatriliution of ei st no eharKe Is made for llgbt ami pone- or hlKli pressure
steam service.

10



T'iMrEKATtKICH.
(Ml « Hii»l» iif Av.liijj"' Tiikfli friilii 1->I0 til IMi*.

uir.-i.i. lyw-ii. mm
iH'gref" livuiciii lii^K.-i'

(l.tiiliiT ."lU.i;— ».(» hIiovi' iiviT. .'il.li .j.l iiluivi- uvir. ,VJ.T."i—li.'.'O i

Niivi'liiliii 4U.5-'.34 •• i-- ti-' " ^W !•' -
1"

iMMi'lllliir :w.ti 41 H^.l'i.! ••
i'l.T-' » <i

.1,1 iui> •ii.u '<•' ' '-•"'• •'• ' " I':;.!.:; l.w
IViiniiMv 111.4—1.7" Ih-Iow iivfr. 15. .'i '1.7 livUnv iivcv. Jtl.(>4—.'l.Ni

Munli ' ;i3.:i- 4.1.1 iili"vi>;ivii. ;«.N J.l aliiiviMivi-r. -.'.i.'M 1.J4

All i; 4ti.;i .•..1.', 41. r. ».:: 4!i.vj s.iiri

Mii.v j4.:i-l.'J« •• 5>i..-i (1.1 • .-..l.V^.IMt

il'Ul'i> UVITJIiEl* l.-tt •' •"'' -•^*

(0.\l. I MKII,

AnTiiKi' ililll.v I iiLmniiiili ii 1"1'.' I'i- l''l''> !'
tiilm. I.in-..

Sciil. JTi-Oii. :;i 17. o 11--

N'lViMulH't' •''•'• '••\i
l>fi't'iiilH>r •"••" "•'

'

jMlllliU} 4:!.>' 4'' II

K..|,niiiri <^- 'i' >

Miin-li ." -I--* ••"•'•

Ai.iil -•'« -'•'-

ilM.v 1<).'. l".l

Total i'i]|ii«iiini>:
'

.11 s,r».s4 7.7<»

T -^
^-

V

III low avfi
III iivi- aver

I 11 V<

tull^.

1m. J
J'.l . 1

41 ••.

4i.:i

44 H
;'H.ii
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