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The object of this Thesis was to make a complete test 

0f the boilers found in the plant of the Knoxville Railway & 

Light Go. 

This plant consists of a battery of eight boilers the 

general arrangement of which is shown on page ( ) of the 

accompanying sketch. 

The boilers numbered 1, 2, 3, 8, are of the Babcock & 

Wilcox desu. each being rated at six hundred (600) H. P. 

5, 7, are made by the Sterling of P
o
 

while those numbered 4, 5, 

Boiler Works and are rated at three hundred (300) H. P. 

The boilers are all hand fired and each is equipped 

with the sharf smoke preventor, which aids quite materia- 

lly in keeping the tube free from soot, 

The Babgock & Wilcox boilers are also equipped with 

super heaters. A closed feed water heater, taking ex- 

rtain of the [2
4 haust steam from the boiler feed pump and ce 

auxilaries in the engine room, is used to heat the feed 

water. Two of these heaters are used being installed in 

duplicate each of which is shown at (A) in sketch. 

The feed water is taken from a small creek which flows 

near the plant and enters the holler practically clear and 

free from hardness. The temperature being near 180 degrees 

The water flows by gravity to a feed pump shown at (B). 

Fi 
These pumps are also installed in duplicate. 

The water is fed into the boilers by either of two 

pipe lines. One is shown above the ground at (0), while 
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"Mechanical Laboratory—UNIVERSITY OF TENNESSEE 

REPORT OF BOILER TEST 

R. Banders. Made by i Tv . 

Kind of Boiler. B8hoOock % Wilcox... Manufactured BY ot 

Durationrof trial 0. La snl 

DIMENSIONS. 

Grate surface: length. ft, width... ft 

Waterihen ting Surface... ich 

Superheating surface. (3 

Height, chimney (1 

Raotiofol draught area fo grate... oi, 

Area, chimney 

Tubes: Diameter a 

Ratio heating to grate surface. 

Ap 
J 

PRESSURE. 5 or 

Inches mercury 29.026 

Steam TANGE corto Eh Pounds 1 62 +5 

Absolute steam: pressure... mm Pounds 176 - 8 

Draught gauge, near damper Inches water SE 

Jarometer 

oe LO 

a“ 

TEMPERATURE. 

External air 

Boiler room 

Furnace .. 

Feed water 

Steam . 

Kind of coal... 

Locality 

Size of coal... 

Fixed carbon 

Volatile matter 

Moisture 

B. T. U. per pound coal as 
ee oy combustible... 

Carboniinash. 

Total coal consumed 

Total wood 

Moisture in coal 

Dry coal consumed... Stat 

Total refuse, dry. Per cent. ! 

(¢) Total combustible Pounds. L 

Pounds. 
13 

556 

COMBUSTION—PER HOUR. 

Dry coal 

(¢) Combustible 

Dry coal per squar 

Combustible per # a 3 

Dry coal per heating surface. 

Combustible per 2 4 od 

e foot of grate... & 
« 

«“ 

| 
Actual, per 1b. dry coal 

FLUE GAS. 
Te O4 

EF 
Per cent. of volume = 

a“ 7; “ 

“ 

rh « 15,08 
. Excess co-efficient. 

“ 

“ I 

4 ir 

..Per cent, Quality of steam... 

Degrees. Superheat .. 42:6 

TOTAL WATER. 

otal weight water ged... =a 

Total evaporated, dry steam 

Factor of evaporation. 

Equivalent evaporated from and at 212° _ 

WATER—PER HOUR. Ap riry oa 
Amount used Poundsz oO [Zo 

Evaporated dry steam 4 

Liquiv dent evaporated from and at 212° 

ECONOMIC EVAPORATION. 

Per Pound of Fuel 

Fqnivalent from and at 212° [dry coal]... 

Per Pound of Combustible 

Actual : 

Equivalent vaTeatl Re and ar 210° ene 

RATE OF EVAPORATION. 

Per Sq. Foot of Grate per Hour 

Actual from feed-water temperature... eee. 

Eauivalentdfrom and at 22%. eee 

Surface per Hour. 

Pounds 4+ 04 

Pounds 174.05 

192.5 &“ 

Per sq. Foot of Water-heating 

Actual 

Equivalent from and at 212° 

Per sq. Foot of Least Draught Area per Hour. 

Actual Pounds. 

Fauivalent from and at 202° eh 

HORSE POWER. 

*On basis 3424 pounds equiv. evap. per hour 

Builders’ rating 

Ratio of commercial to builders’ rating . 

Heat generated per pound dry coal ....... 

Heat absorbed per pound dry coal. 

Teat lost in flue per pound dry coal .. i 

incomplete combustion 1b. of coal” 

in refuse, Ib. of coal 

by radiation, etc., Ib. coal . 

Efficiency of boiler 
Efficiency of boiler and grate 

14 

(a) 

(bh) 

Nori. —Actual evaporation signifies the 
pressure. It is apparent evaporation corrected for 

*Standard commercial H. P. (a) Computed from 

T ry coal les s. refuse. 
pis Ths $y, 66al ¢onsumed per 

evaporation from feed-water temperature to dry steam at gauge 

calorimeter determination. 

le. (b) Computed from coal. 

lbs. 

combustib 



Maid 1 STEAM LINE 

c Upper Feeo WATER LINE. 
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of Moisture in Coal of Boilers 

RATION AY } > 
RATITLWAY G ® 

er To ™ bk TH mod env 

A. M. to 13: Pe XM. First Sample. 

Weight of watch 

Tm " " " on 10 
(&] Lc. 

: p— 
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of Boilers FSF Tien Trey Ee i Fs 

rT ATT 
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LL JIN AA a WAVE ars WAS 

= bY 4 
Coal from midnight to 5:00 A. M. Second Sample. 

- PN In ~ * * ¢ -  f A if 

Goal from 5:00 A. ¥. to 12:00 A. XM. 
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(con. ) con. Steam 

n
 

7 J Time, Steam Temp. Pyrometer Rea 

>
 BY ie AWE - wT o T Boiler No, x No. 2 No. 
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4:45 410 100 112 325 

4:30 4128 109 115 330 

5:00 413 £06 11E 360 

5:15 418 118 419 360 
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5:45 422 414 375 

J
 

Ta
N 

0
 

O
o
 

H
e
 

I
 

H
x
 

>
 

~1
 

o
O
 3 

~
3
 

91
} 

[o
p]
 

s
e
 

O
o
 

O
h
 

k
=
 

=
 

0
 

~
3
 

>
 

4
 

O
n
 

i
 

fa
v)
 

Q
 

Or
 

~
3
 

I
e
 

6:30 414 409 485 37 

418 410 420 37 ~
3
 

o
 

O
o
 

$Y
] 

o
O
 

Ho
 

y
t
 

H
>
 

H
S
 

o
O
 

(s
3]
 

f
o
 

($
+)
 

1°
 

i
N
 

>
 

7:45 415 406 411 320 

: 00 114 395 320 

G Oo
 

=
 

—
 

foe
} 

i
 
3
 

Ww
 

o
 

3:3 

3
 

C
 

oe
 

i
a
 

19
7]
 

H
>
 

b
t
 

w
 

>
 n v] 

Lf
 

ad 

»
 

C
0
 

2
 

lo
] 

Ld
 

C
 

O
o
 

[1
58

 

no
 

no
 

} 
4 

i Oo
 



Steam Temperature & Pyrometer Readings (con.) 

Time. Steam Temp. Pyrometer Readings 

Boiler No. 3 No. 3 

2:15 422 000 350 

9:20 420 000 250 

9:45 419 000 40 

10:00 424 000 340 

10:15 420 000 350 

10:30 420 000 34.0 

0:45 420 417 315 

31:00 420 410 505 

31:15 420 403 320 

31:30 416 3956 300 

11:45 418 598 320 

22:00 408 380 280 

12:15 408 372 300 

12:30 402 292 340 

12:45 398 380 360 

1:00 000 415 340 

x15 000 412 310 

1:30 000 403 310 

1:45 000 406 310 

2:00 000 410 52 

2315 000 408 320 

2:30 000 415 310 



Steam Temperature & Pyrometer Readings (con.) 

Temp. Pyrometer Readings | § Lo Time. Steam 

*T 
Boiler To. 1 No. 3 

4:00 00 

4:15 00 410 

4:30 000 375 335 

I
 

0
 

nS
 

(9
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Q
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He Oo
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t
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5:15 422 398 300 

5:30 423 390 540 

5:45 424 405 370 
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6:15 425 423 100 

6:30 425 433 390 

Ries 432 422 395 

7:30 425 tor 395 

7:45 424 120 385 

8:00 424 425 390 

85:15 425 IED 390 



Steam Temperature & Pyrometer Readings (con.) 

Time, Steam Temp. Pyrometer 

Boiler Wo. 1 No. 3 
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IY UTT TTR 
Report of Boiler Test of KNOXVILLE 

Net Weight of Ash. 

Time. 

B:15 L084 

[> 1 ed a Yr 2.4 
2:15 1183 

zr rr 
2:30 1303 
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