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REPORTS OF TESTS

In order that these reports mey ke wore readily stated,
the various items will te numbered thus: (27).

The weanings of these pumters, as well a3 the calcula-
tions of test No.Z2, which will serve to illustrate the wan-
rer cf calculating all of the tests, are given on the fol-

lowing pages.



(1)
(2)
(5)
(8)
(7)
(9)
(11)
(14)
(15)
(18)
(17)
(18)
(12)
(20)
(21)
(22)

DESERVATIONS

Length of test.
Counter readings at tedinning and end cf test.
Deadweizht on rope brake,
Right countertalance reading.
Left n "
Weight of condensate for test.

" " kerosene " "
Temperature of {eedwater entering toiler, Fahrenheit.
Boiler pressure, gage.
Corresponding tolling temperature, Fahrenheit,
Quperheater terminal pressure, fage.

n " temperature, centigrade.

Steanr chest pressure, gage.

" " temperature, centigrade.
Zxhaust pressure, inches cf mercury.

" temperature, Fahrenheit,



DATA, AND SAVPLE CALCULATIONS FOR ‘RUN NO.2

(3) Averase Re.PJMe

4518 = € = 228.9, use 226 R.P.M,

(4) Corresponding miles per hour.

© 2264104 = 23.B

(8) Net trrake pull.

(10)

(12)

(12)

(23)

(24)

(25)

2.0 - 2,50 = 58.5 Lts.

Water rate, or Lts. stean per hour.
40 x 60
------- = 120
20
Kerosene per hour.
€ Lts.110z. in 17 min., = 2.88 x 80
« MR | 2222 200 = 950 Lbs.
Gasclene per hcur.
15 oz, in 5 hr.10 min, = .38 x 80
———————— = .,182 Lks.
Heat of feesdwater entering koller,
From Goodenroush's Takles g = 171.96 at 204°,
use 172 B.T.U. per Lk,

Heat of stean leavipr; toller, assuring it to te dry
and saturated.
8S0 Lts. per sg.in gage = 605 Lbs. per sg.in. afs.
H = 11988,7, use 1200 R.T.U. per Lb,

Heat of steam leaving superheater.
63.3 Lks. per sg.in gage = 78 Lbks. per s3.in. ats,
7€ Lrse par sqein als. and F78°F, = 1318 B.T.0. per Lt,

(26) Heat of steam in steam chest.

61.7 Lts. per sgein gage = 78.4 Lbs, per sg.in, abs,
76.4 " " ™ " and 550°F. = 1307 B.7.U. per Lt,
$ = 1,752 (Peatody) ‘



DATA, AND SAMPLE CALCULATIONS FOR RUN NO.Z2
(Cont.)
(27) Heat of water, at boiling tewperature correspcending to
pressure in exhaust pipe.
p = 14.7 # 258 x 491 = 14,87 Lts. per =g.in. aks.

= 120 + 1
3.7 180 ;%g = 180.41, uss 180 B.T.0. per Lk,

-

.

(28) Heat input to water and steswe in toiler, assuwing steasn

tc te dry and saturated.
1200 - 172 = 1028 B.T.U. per Lb.

(29) Heat input to waiter and stear in troiler and superheater.
1319 - 172 = 1147 B.T.U. per Lt.

(30) Heat supplied to stear chest, actually.
1207 - 172 = 112% BR,T.U. per Lt,.

(31) Heat supplied to stesw chest, if feedwater were at the
Terperature corresponding to pressure ir the exhaust

pipe.
1307 - 180 = 1127 B.7.U. per Lt.



RESULTS, AND SAMPLE CALCULATIONS FOR RUN NO.Z2

(32) Boiler horse power developed.
= (Heat of stear leaving superheater - Heat cf feedwater)

% Lbs. per hour
"""""""" azgz0 T TTTTTTTTTTTTTTTTTT
(1319 - 172) 2 120 _ , .4
33820

(33) Fuel B.T.U. per hour.
Ltse gasoline per bhour x heat of combustion of 1 Lk,
+ 1 kerosene n i " " n n " unuw

2182 2 19700 | o 50 x 18900 = 183090

(84) Lts. of water evaporated per Lt. kerosene.

(88) Efficiency of toiler and superheater.
o [
(1819 - 172) 2 120 _ w5 0ok
Fuel R.T.U. per hr.
(28) Heat transferred to water and steam, irn boiler and super-
heater per hour, per sq.ft. of heating surface.
47 3 120
(87) Brake horse power develicpged bty epgine.
Constant x nel brake pull x R.P.M,
000288 x B8.,E x 226 = 2,82

(32) Lts. cof steam per rrake horse pewer 5% nr.



RESULTS, AND SAMPLE CALCULATIONS FOR RUN NO,2

(cont. )
(32) Lts. of kerosene per trake H.P., hr.
2.50
2:Dl = 2049
5,85 °©

(40) Heat consumption of engine per brake H.P. hr.
1127 x 21.4 = 25400

(41) Therral efficiency of engine, bazed on Frake H.P.

SRR
2222 = 7,209
85400 - / Hy " Hp
(42) Efflclency of Rarkine cycle = —mmw—m ==
49 - 32
1807 - 1153 (B, ali¢ 22 uPQ:‘pggdsgfln abga )

1207 -7180
= 13,49

(43) Ratioc of thermal to Rankine efficiency.

7.20
1302 770

(44) Fuel E.T.U. per trake B.P. nhr.
Fuel B.T.U. per br. 1 3030 _ ygooo
TR ! 2.8

(45) Overall thermal efficiency of plant.
2845
Fuel B.T.U. per trake H.P. hr.



RUN NO,Z2
OBSERVATIONS

(1) 20 wrin,
(2) 21322 - 25840
(8) 82 Lbs.

(8) 1.00
1.25
1.25
1.50
1.25

(7) 2,50

4)21.00
2.50 Lks,
(9) 40 Lbs.
(11)  2.89 Lts, in 17 win.

(14) 202

- - -

202.7, use 204°F,



RUN NO.Z
OBSERVATIONS
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5S¢0 Lrs. per sg.in. gasge.
(18) 487° R,

(17) 61.5
60.0

1.6 + 1,7 = 83.83 Lbs. per s3.in.

300
298
)1810
201.7°C. = 575°F,



RUN NO.Z
OBSERVATIONS

(19) 80.

80,0 + 1,7 = 81,7 Lrs. per sgeine.

(20) 289
280

285

202

290

285

- 8)1721

“287°C = 550°F,

(21) .25
.30

. 258"z,
(22) 268
270
270
270
272
274

270.6 = 271°F,



(3)

(4)

(8)

(10)
(12)
(13)
(23)
(24)
- (28)
(286)
(27)
(28)
(29)
(30)
(31)

RUN NO.Z2
DATA

228 R.P. M.

23,5 M.P.H.

58.5 Lbse.

120 Lbs.

9.50 Lbs.

+182 Lbs.

172 B.T.U.

1200 B.T.U.

12319 B.T. 0.

1307 B.T.U.

180
1028
1147
1135
1127

"

|y

/0.



RUN NO.2
Ra&SULTS

4.10
/183,090
12.6 Lks.
75.0%
/290 B.T.U.
3.82 Brake H.P.
31.4 Lbs. steam per Brake B.P.
2.49 Lts.
35400 B.T. 0.
7.20 %
13.4 9
.538
/8000 B,7.T.

5.30 L

/1.



(1)
(2)
(5)
(8)

(7)

(9)

RUN NO.3
OBSERVATIONS

12 min.
28080 - 232187
120 Lbs.

8.0
9.0
8.5
9.0
8.0

42.5

8.0
7.0
8.5
6.5
7.0

a:,0

wtse

33.0
42.5
5)78.5

15.1 + 2.5 = 17.8 Lbs., Counterpull.
40 Lbs. 12 oz.

(11) 3 Lts. 3 oz.
(14) 207

203
207
206
202

£)1028
205° F,

/2.



RUN NO.3
OBSERVATIONS

(15) 580
575
575
580
575
5) 2885
577 + 10 = 587 Lbs. per sg.in. gage.
(16) 602 Lbs. per sJ.in. abs. = 487°F,

(17) 85.5
84,5
88.5
85.0
5)427.5
B85.5 + 1.8 = 87.3 Lts. per s3.in. gage.

(18) 313
318
315
311

314.2°C. = B597°F,

/3.



RUN NO.3
OBSERVATIONS

(12) 83.5

B2.5

85,0

83.0

5)418.5
83.7 + 1.8 = 85,5 Llts., per sg.in. gage,

(20) 296
299
303

5)1422
299,8°C, = 572°

(21) .40
.35
.35
.40
.35
£)1.85
L277 Hs,
(22) 272
273
278
274
273
5)1358
273,68 = 274°F,

14.



(3)

(4)

(8)

(10)
(12)
(13)
(28)
(24)
(25)
(28)
(27)
(28)
(28)
(30)
(31)

RUN NO.3
DATA

266 R.P.M.
27.6 M.P.H,
102.4 Lts.
204 Lbs. per br.
15,94 Lkse. per hr.
.1821" m m
173" B.T.U.
1200 "
1329 "
1315 "
181 "
1027 n
1155 "
1142 "
1133 "



RUN NO.3
RESULTS

7.03 Boiler H.P.
305, 090 B.IU.

12.8 Lts,
"m0 Fr
2210 B.T.U. per.hr.
7.83 Brake H.P.
26,05 Ltrs. stear per btrake H.P. hr.
2.04 Lbs.
29800 B.T.U.
8,60 9/
15,40 %,

«558
H1 600 BIU.

6.13 A

/6.



(1)
(2)
(5)
(6)

(7)

(9)

(11)
(14)

RUN NO.4
OBSERVATIONS

18 rin,
258815 - 41280
195 Lts.

13.5
18.5
14.5
18.0

5)152.5
30.5 + 1 = 31.5 Lts. Counterpull.
97 Lts.

5 Lbs. 15 0ze. in 18 min.

200
205
200
208
207

5)1020
204°F,

/7



RUN NO.4

" OBSERVATIONS

(18) 870

565

575

575

575

5)2860
572 + 10 = 582 Lks. per s3.in. gage.

(186) 1485° F,

(17) 120.5
119.0
122.5
120.0
5)604.5 .
120.2 + 2.1 = 123 Lts. per s3q.in. gage

(18) 314

302

313

305

303

5)1537
307.4°C. 3 585°F.



RUN NO.4
OBSERVATIONS

(19) 117.5
117.5

120.0

117.0

5)532.0

11844 + 2.1 = 120.5 Lts. per sge.in. fag

(20) 297
208
306
207
208
5)1455
999, 2°C. = 571°F.
(21)  1.00

.95
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(3)
(4)
(e)
(10)
(12)
(13)
(23)
(24)
(25)
- (28)
(27)
(28)
(29)

(30)

(31)

RUN NO.4

DATA

815 R.P. M.
32.8 V.P.H.
163.5 Lbs.

323 Lks.
2225 "
182 "

172 B.T.U.

1200
1320
1313
182

1028
1148
1141
1131

"

"

4]

nw

bhour.

per Lb.

n

"

"

n

"

un

"

"

”

1.71

£



RUN NO.4
RESULTS

11.05 Boiler H.P.
Lo5590 BIU.

14.5 Lbs.

5.8 Hr
3270 BIuU.
14,95 Brake H.P.
21.6 Lts.,

1.49 Lts.

24500 B.T.1U.
1044 9/,

o]

16,9

(o

Il

.81
28400

5. 96 4



RUN §O.5
OBSERV ATTONS

(2) 45702 - 48975
(5) 280 Lts.

(8) 27.0
29.0
27.0
29.0

(7) 26.0

5)280.0 :
58,0 Lks, Counterpull.

(3) 75 Lts.B0z. in 15 min.
(11) 5 Ltz.502, nowm o own

(14) 187
203

204

204

_208

£)1001
200.2, use 200°F,



(18)

B 18w 1 I 1 S
~3
(@]

RUN NO.B
OBSERVATIONS

o M,
(O ]
o O

1
(@]

- o oo

o
(o))
0
+
—
(@]
]
[9]]
Q
0
[
s
[}

« Per sJ.in. gage.

144,82 + 2,7 = 147.5 Lrs. per sge.in.gage.

322
320
308
313
317

£)1E80

218°C. = 300°F.



RUN NO.5
OBSERVATIONS

(19) 148,5

142.2 4+ 2.7 = 145,5 Lts. per sdein. gage.

(20) 310
308
298
308
208

E)1E28

305°C. = 581°F,

(21) .80
«70
« 80
o 75

L7 Hs,

(22) 258
258

254

255

254

5)1280

255° F.



RUN NO.B

DATA
218 R.P.M.
22.7 M.P.H,
204 Lts.

301.5

o

Fs,
21.25 Lbkse
182 Ltrs,

168 B.T.U. per I

1200 "
l2ge ¢
1315 "
181 "
1082 ¢
1157 ¢
1147 ¢
1134 "

1)

n

"

1. 70

o

25



RUN NO.2
RESULTS

10.4 Boiler H.P.
Yo5 570 1H.I.U.

14,2 Lks,

35.8 &
3270 B.I U,

12,20 Brake H:Pt

23.4 Ltz. per Brake H.P.

PRE00 E.T.T.

9.58 %

.P4

31400 B.IU.

g. 10Z .

yAZ
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