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The first teoct was made ot the new Fower Mlant a2t e
Tichi~an ferienltural (olles
Internelly Firca Ioilor "1, manufactuc o by the Snrin-ciicld Doilor
OUfPre oy Trrinsficld, I17,.,, wWhieh wao inctealled in tho plont o

the 72ll of 1704, The last test was m-de ot Tiett's Ttean Toter

y

lert 2% Lioncirne~, ioh,, on o icmds Verticel ater Tute ITeoiler 7

-

Danufectured b Jiclm 1ros., fe~inav, ich, ond installed in the

e}

plart in Jrrne 1002, The first trial was of 10 hours and +re loiter

of 12 hours durction.

Under tic ecxistin~ conditions:
To deterrinc thz horse poewer dcvelopoed.

il

To find tihic oo nt of water evaporated per po nd oi coo

[

L]
To detcr.inn tre therm:sl efficicency of the beilorse

To deter:ine the cost of cvaporation.

AAYTT Y T T
F‘.---L'_...- L. il

The arnarstuc cuploycd in the fircst test was az follows:
I. Crocby steam gau~-c was used for determining stean prescure.
i Carpenter's separating calorimeter for determininc the qualits
of the stoen weas attached,by means of a perforated nin—le, to
the stean main just above the boiler.
“ater was fed to the boiler by means of ¢ Laidlew, Dunn, Uordon

~

& Co's. pumn., This water was principally return woter, mixcc

s RetEa)

at ti—es with cold —aten ne well. The meter uced was o
S frsd

4o~ e

iicrsey hot wa'er meter which was pincd in for the toot, vith o



Sqred Arafy owrn wnloyod, oonerotod hroan LUl T. TTornn v eh e
R B s L [ Seote g wesl .08 . ® . @ [ . e

Tan Ly oo Sl T. T verlicsl onstne, TR Dlovar vion Toins doa- ol

betwren dasver ont boiler ard Qro’ souce cttachi . L dreld

srace voo oloo coneeded with tht untolic at a peint juct ahave Av:

Wi T

Al -1 o~ -y A IS ~ - v s ~e s

Yor tovin~ temmeorotures, Pohrerheit thermoncters were uzed.

For enalyoine the £Iun gases, on Crsat's gas apparatus was ucel,

B

samples Db2in~ takon throush & hole tapred in the uptele a chort
distenno ~hove tho dnrpor,

The onl essential differcnce betr-~m the apnaratuc used in the
first and see~d test was that o tan wno used in the sccond
test for moosuriny the Tood Toer instcad of a voter.  loo,
since an annl;cis wac not ma’s of the flus goses, no gas

arreratus was used, and owing to the toller Peing hand-Tiroed

thore was no Torced dreft to be neassured.
TTECD.

1:70 A. 7o oOn llay ¢, 10GCEH

.

The first test was started at
and lasted until 9:%0 . . cf the sem2 day. As the load on tho rilcr
was not a maximm, the maximun rated horse power was not being Covior-
¢d, the load being a hich pressure main leadigg to the Dairy Luildir:
and Uoman's Suilding, also the feed water pump and the blower cnginc.
“he water was fed through the reter at an average temperature of
1750F, The meter was carefully calibrated by weighing the water
which pesscd throuch the metcer for several hours end correctires
the different wei " ts for temrerature. It was found tat the =ctor

=

read .67 lov. The seetion conveying water to the other hollov wec



Cleancd, just Lofarc 1.0 + oL, The heishi of the matar i+ 4ha toeil-or
WS martt o on Ahe o ntor clncr gp 4D Toodin ine ond Joriivciely oar
at the soo o Wni Bowen e too o Tiriched,

weocenl wan wolplie ) dn ocuantities of £70) ner weihd g

fired = it was yerulrnl, e sneelers being balanced beflorc cach

wWors telzon every half hour of the cteaon ~ouce,

age
Foter mrter, barototor, (“ﬂg L, in plower pire, drafit raszc in uptahs,

ooLud

(]

1217t of water in si-~so, 2lro temporasture of feed water, flue ~oooo,

bk

A

ler room ~nd external air, Teadinss of senarating calori-eter

t_)

»
»

- . o ~ SYe!
Yore taion every ton mimiec ond satnlez of flus ~as were analyzed on
&N avera~e of cvvar hour,

The s3o2cond oot wags started at 6:00 L. . on 'y 10,1°°F
“nd run until €:02 T.. of the zome dave  The load on the boiler
durine that ti-c was qﬁite hecvy, corsisting of a 280 horsc power
forliss cn;ine, a steam mein leading to the Hotel Dotmey, o fecd
ater pump cnd =n Otis tubular foed water hcéter and lirc extractor.

The coal was wei~hed in quantitics of £0C7; dcrosited on
t7e boiler roc: flo~r and fired as required.

Feadings were taken/over& half hour,of the stean gaurc,
heisht of woter in glass, barometer, draft gauge, also temperaturen
[arolaThl Rble

-
[N

were talen every half hour of boiler room and externcl air.
ol the separating celorimetcr were talien every ten minutces.
7ater tan was £11lcd as recuired and temperature telen at the comc
tiTe, of *he water in the tan: ond of the water in the Tocd water

heater,



anTL .o ol cogi tore Lolten ot Prooucnt inteorvelo Oevios
oty teste vnd *7- amcuat accumulated roduced Ty thoe velthod of
quorterir;: ond civ i Ll (o recon anded In tha WDl T, code, and thoc?
resultir~ sooles vore Loete T by e Choeical Toparerori.

thet in the recording of ihwe lirst

to the standarG 1017,

crad stopred by the clternate wotio

mere recorded in accordonce it

ANATLYSIC O COAT,,

ind ol coal
lolsture
Veoletilc caruvon
Fixed carbon
Ash

Calorific power per pound of

coal in Iritish Thermal Uniis

Ve

oCest Comtiitoe of e T e e

L]

‘erawve snlint.
7,77
50,00
492,50

T 60

11,717



ARRANGEMEMT OF APPARATIAMS.
AIS ATTA::HED TO ORSAT GAS APAR.
- WATER METER
DRAFT GAUGE
"

"
T HERMOMETER

CARPENTER SER CALORIMETER
STEAM MAIN

BLOWER PIPE
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LOG OF 1ST TRIAL SPRINGFIELD BOILER
L g F 2 [TEMPERATURES > 0l ¢

o |pifaiet kR el fua ol x EEIENEE S
P |Yasz|e3 B E (B3 (e |ud s (Su| < 30 |f3z|d @
F 945| .5 | 2 |7/ |62 |542|i01 7.5 |295¢
12:00[307%.0072 5| . 5 |2-25|c8 |62 (443|122 98. |B-75|29.56
12-30(1t51-78|83.5| -5 |2-25|7© |61 |5495\177 98.3|6.625(29.56
J-00(1157-48|94-5| .5 |2.25|7 /7 |61 |[545|/63 98.4| 5. |29-55
(:-304233.3782-5 5|2 |7/ |e1 [545] 80 98.4|/0-5|29.56
R-0o[i33650l02.5|. 5 [25(70 |59 |550|/7/ 08 5|8.5 [29.55
2-30//096.20|84.5| .5 | 2 |72 |58.5|545|/64 8.5 | 6-25(29.56
3-00|259036|78-5| .5 | 2 |62.5/58. |540|/05 98.3(7-75|2255
3-302662:13|1g4.5| 5 | 2 |77 |56 |550|/09 28.4| © (2954
4.00(1094.58(96-5| .5 [2:25|78 |56 |5492|/68 28.4(6-75 |29.54|
4-30(/732-92|9/-5| -5 |2:25|74-5|54 |540|/10 98.4| 6 |29.54
5.00(29524881-5| -5 | 2 |72-|54 |545[/33 28.5|7.625\29-54
5.30|/984-96|72.5| .5 |1-75|68.5|52 (540|922 298.5| 8 |29.55
6-00|/95584|72.5| -5 |/75|73. |52 | + 153 98.4| 7.5 [29.55
6-30|/031.22|94.5| *5 |2-25|76 |51.5 175 98.2|5.62522.55
7-00|2461-60(94.5| -5 [2:25|73 |5/ 131 98-3\6.375|29.55
7.30|29/6.35/94.51 -5 |2.25|77 |50 o8 98.58-25 | 29.56
8-00|234270(96.5| -5 (1-75|73 |50 125 98-5|7.62529.5¢
8.30(/222-80/95.5| .5 |2.25|7/ |42 152 98-4| 7 |292.56|
9.00|/1957.76|%5| :5 [1-5 |64 |485 /150 98.3|6-75 |29.56|
9.30(2435.18|24.5| - 5 |2.25/70 |48 125 98.3|7:5 [29.56
o~ |41654-1(88.38 -5 |2.1 |7/85|5498/545|/345|5405 |6 88 |28.35 9.55

# COR'D TOTAL AND AVER. ¥ THERMOMETER BROKE







LoG OF 2%2 TRIAL- WICKES BOILER. -
[g 7 1o s TEMFE.KAY‘!\J!HE(SF- a3 3 I FS. I
R T S
Fl§pE|ed|on|8e [us Lsz|8S2(0E|<=|ah' | d|n €
At /08.3 6@ |57 | 78 |/84 8.25| 29-/4
6-30 107:3 70 |57 |74 |/88 98.25(8.5 |29-/4
700 /093 70 |go |77 |187 98.4 9.25|29-/3
7-30 1063 72-5545| g8 |/84 9%.5(7.75 |29.125
8-00 108.3 73.5|64-5| 84 |/64 9.7 |825|29./25
8-30 107:3| .625|7 2. |®6-5| g7 |/86 98.4| 70 |29./5
9-00 /08.3|.¢25| 73-5/65.5| go |/88 98-5|/0 |29/
930 107.3|.625(77 |7© | 82 |/96 98-6| 9 |29.085
0-00 1083|.625|75 |69.5| g6 |/96 98.6(8.75 [29-07
10-30 107-3/.625|76-5|625| 24 | /93 98.6| 9.5 [29.065
11-00 107-3.625|68 |54 |95 |/96 98.7| 8.5 |29.085
11-30 108.3/.625|74 |57 |94 |79/ 98.5|025(29.1
/2-00 100.3|-625|7¢ |55 |28 |/94 98.5 |9.25|29./
PED 10).3.625/ 68 |53 |92 |/92 98.7 10.251 2 9-1/
/-00 101.8|-625|73 |54 | g4 (/97 98.6(9.125|29.08
/-30 104.3|.625|66 | 54 | ga |19/ 98-5|/0.5 |29.08
2-00 104.3.625|70 |56 | g2 |/86 98.5 |7.¢25| 29.08
2-30 92.3|.75 |73 |57 |80 |s92 98.6| ¥ |22 08
3-00 104.3|.75 |62 |56 |80 [/86 28.4| 2 |29.08
3-30 105.3|-75 |73 |52 |90 (179 98.5 |/0-5 [29.-08
40° 108.3| .75 |72 | &0 |92 |/9/ 08.3| © |29.08
+|19-30 107.3|-75 | 76 |60 | 95 | 190 98.9| 275 |29-08
5-00 1083 75 |72 |61 |95 |90 8.4/ 9.5 |29.08
5-30 104-3| 75 |74 |60 |95 | J91 98.7| 9 |29.08
6-00 112.3|-725 |71 |52 98.4| 7 [29.09
# [78326 ' 86.9)/89.7|10990| 1058

# COR'® TOTAL ANDP AVERS
* HEAVY SHOWER
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ON 13T TRIALL SPRINGFIELP BoIlLER.
FLUE CAS ANALYSIS
TIME co&% o co7e
11:35A-M| 10 -2 9.8 -2
12..40PM 2.8 2. 6 -2
b 250 12-0 b 5 .0
2:40 « 7-6 /3.0 .2 "
340 - /1.0 8.8 .o
“4 .40 9.4 /0-6 -0
BI 385 9.0 )1-© i
840 ~ | y/o-8 8-2 -2~
z7:35 *~ /0.6 8.6 30
8 :35 { J0-2 Jo.0 .o
=2:30 = \ 12-2 7-6 -0

FLUE waAas TAPPED JUST ABoOoVE
THE DpDAMPER *x FIRE WAS SLASHED
ANALYSIS MADE WITH ORSAT APAR.
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DL DT RSB UA AN SIS A5 Y SR AN

LTI D CTOUTUINT UL THT Mg Te e e TnONDITNY VT T DT .
¥ind of boilcr Snrir~field.
it of Micl Tolroount clacy
Tivd ef furncce Iinterncl
2trod of startin~ and cton~ir~ test Alternatc
oo ~ o~ 4
~~lor heating curface 30T ool Lt
iraoto surface e

WTNS L CULTITIN .

Moy ©,100F

1. Date of trial

2+ Durztion of trinl 10 hours

- “ai A‘v-t ol ¢cnr1l ~g Lfircd

4. Torcentere of n~icsture ir coal 027
. Total weirht of dry coal cc surcd EREQT
(atetn

€. otol weirnt of ash and refuse
7. Tevrcentore of osh end refuse in dry coal 12,06

Totel velsht of water fed t~ beiler 41654,1%

-

)

« ‘ater actuclly evaporated ccrrccted

ffor moicture 4096{"..-‘“#

1.114¢2

©
J

2. I'aactor of evaporation

o
(@)
[ )

i"auivelont water evaroroted into

dry stesam from and at 212° 456687 .0



IR RN .- R -y

11, Trv eaal cancimad por hour &TE
17. Dry cccl =o» zry £, of ~rrie curfoce

wor o hoar
17. 7 lcr evaphroisT oo hour corrected for

Mlity of coteoam 4006.67
14, Touivalont overoration per hour

fron and ot 210 4avnn 0"
17, Tmaivalont evemoaretion mer heuar fron

-nd at 2179 ner o, i, of water

haatire curfrco | Rei0"

&;‘-— ‘Lﬁ *"‘“ ‘.J T —T—“ - -ar \‘<L1 :.b‘?o

womame 77.06" [sa, in.

16. Ttoom presours v oo
17, Termnorature of Tzed wnter entering boiler 174,507,
12, 7Teuopersture of esceping goases from boiler 54507,

fadad

17, TForens of draft betveon denper end boiler «5 in.
1® a.Yorece of droft enterinsg boiler 2.1 ine.

Cd. Tercerntasc of mbilsturc in steon l.65

OVT R,

£1l. Horss nowar developed 132.38 1.0
- s ) . -
e FPBuilders rated horse pover 15C 71aTe
©C. Tercontare of builders rated horso

vower deveoloped A omer
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svapurated w
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merotion fron on

Ler

ol ccel

'_J

L 2917C por pound o coal as Tfired
tauival -nt cevanoration from ond at

2120 por mound of dry coal

Drulivelent

2129 per cot

soind ol

“uct

evanoration fro- and at

1c

Celorific valuce of thg

N povna
e

Calorific valus of

DY DOWL

of hotlor (

rfeicioney of boiler (

haed on dry cozl

CoTY O Ty

dry coal

cobhustible

tased on co-bustible)

includire ~rate)

ORI

Coct of coal per ton of 2000/ delivered

Ky

in toiler room

Coct of cc

el required for evaporating 10003

cf water from erd at £12°

7J71 7

R 44 -

12,710 ©

14,174

66777
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o Testire curtoeoo 2075 8q. ft.

o)

{.’, ke .‘”?:CC 55-75 Sq. ft.
-~ - v e T T v~
" ".V:,.-J Cbx.;.T.L*J..“._.
et ol trizl oy 10,1077
. . 0 %y mmm e -
Miretisn of trlal 1S hours
. ~ ~ o~
vt ef focl ooz Tiroc 10,608
~ Fa) s 1 T
Teresrntr o o clctare in coal TJ7T
Toted o owoisoht ol dry oceocl consumzd 10,087 .4 .
rn !

ctal oo™ ond reftise 1057,
Tarecontore of esh and refuse in dry cocl 10.5C¢

sctal weisht of wetor fod to Lolleor 7o, nne]

)

Jnter cetuclly cvanorated correctced Oov

~ecinture 77,151.1:"
Jo.otor ol ovenoration 1.06812
stutvelort tater eveporated into dry

ctoo Trom and at £120 81,772.7.
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ew pow hour

Dry cool »or sG. it.e o (rote curface

Tater cvoneratsd por houar coreccted

Dron ol oot
_auivelent cvoporciion per hour
fror and ot £129 por sq. ft. of

- . 2 . =l
weter hootin: currace

IVTRAST PO SURnT,

RPN

T DporATURTS,

640,77

614 .4

%]

Stcunm pressure by care

3 -~
Tenporature of feed water entering boiler

..xperature of cccaping gases from boiler

I'orce of draeft betwecn damper and toiler

Percenta~c of mcisture 1n steam

HOPOT DOUTD

Aats o

orse power developed
Builders rated horse power
sercentarc of biilders rated

horsc power developed

91.32.7/5Ce1in.

189.7°

«67 ins
1,50

197,52 1.7,

200 He Do

G2 765,
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1.

Leter anar mtly evanoraicd wnllor
el 2enditions per pound of coal
Traivalont eveporstion froc cna ot
SRANE »2r nound of coal a&s fired
Uonis~lont evaporation from and at 212°
ror pound ¢f dry coal

Cenivelont cvoncration from and at 2190

~or pourl o covhustible

TRIICITICY.

{(nlorific valus of the dry coal
o mound

Ca

“fricisner of the boilor(bescd on
somictinin)

Trricioncey of the boiler, including
~rets (based on éry coal)

CocT om TVIDOTATICN,

el

Coct ¢ coal mer ton ol 20007
Jrliverz? in boiler room
{n7t ¢ conl required for evaporatin~-

~ '

122C % of water fron and at 2120

~Alepific volue of coThuscitiulce per pound

Bel7

2.00°

—
L .
~ =
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ah e oMo EG oeiivniod from and obf 1 O o mgr sqpn e
PR DL Lo K} RSO LAVOLLI T BV n 3O T V.L..Luﬂ rc £5 750 LG A PR BSR4 ‘J DY
N - T O . i - ~ - Dl SR L - LEEPN - 4o~ o4l .
col o anilUTe e 1L OL ol 1LL.ET, while the value, oo toat von
AR - RN -~ S5 SR =4 I | oy ™y o &3 VOO0 T
° 3 i add R G A R GO O RGN § 1.-..’1 (SN 1.4.‘\.' o J.hlb L'. pfe on ~-:~3,' R
.
e, J - . . - LT S | - . - a e JUBEE | - .
Giiey, U2 so0e cuatont, to tie toilor in ocur test €% not i vtge ,
T 2 T T L. el A vyn I TV SR B R N S T LDk -
Y IUR I LoD ULl Vol Wade rantTe 0i reed ratey teThorature. i

SToTo Y e T R s e e R et I A e
deutt afweer~d the cvororative rreults,.

Soo s ik heilor comre qulite fovorst

. - - . - Ny « i ~ = % : -
tolsonio CLT2 LNLOT RO, o, ootest nolo v .7,
N e A 1o Ky o cpyande 3 . FIEY - PO ~A 1 -
Sorcerter enoa Licino vertical veter tube boiler in Uav, 1707 0% 400
2 Al - 3 - .- T3 Al - 2 T oN-4 L . . .
Iohisne T1hals 1775, Uyandott ich., gave an covivalont ¢ norah!

iz was practicnlly o mew boiler, also the conl used in our tocot
ol oo very lorc pereentere of moisture
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Cn account of the mernncr of weriiing of the mecioniccl stelor,
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he ctokow, voriiing intermittently, mcrely dcposits the fuel in a ceont
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of vile, reilize than Spreading it cvenly over the grete curface ac it

ic Whion hond=Tiring is used., Hence, it would be unfelr to concider

the srate surfoce as it is corsidered in o hand=fired holler

7]

he flue gas analysis shows vorr pood combuctiong all of 4o

C7in o omajority of thie trials having comtined with the oxyr~en, thuc
sivive very little bleck smoke,

scoumt as when hand-firine is conlorod,
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