E
30-* P R RANGE COMYANY : - Adams Township, Ml
Champion Mine - :
Tlant

Tests on 1 - 391 H,?, Badonhausen boiler 0 determine prosamure
| drop thra auporhmter ot various ratings: Bty

Test No. . . 1‘ P ;L & BB S
Dato ' | a/zs/:.a 2/28/18 z/%/xs 2/26/18 yzs/m z/zc/za
Duration in Houre 4 198 % aas a8 0
Boller E.F, developed 400 438 490 605 615 796
Peroent of ratod aspacity _ 108% ’ 106 128%  1BB%  AB7E . g04%
Prossures:- N ' '
| Avg, St.Presm.dn boiler drwm 170 190 1M 174 Ivs . am
T Mt at Swhtrioutlet 1617 1616 161,25 ms.s 162.7 1:23
" drop thru superheater 8,3 8.6 9.75 . 10,9  18.2  38xk |
Nax.b Min, Proseuresie Moo s g b
Max, drop thru suphtr, T T R R e T L
Miwy % 0ws e s 85 9B B0 128
Max.8t.Press.carriod on : : Ay 7 % o :
boller drum 93¢ Ave. A e an 179

Mni 8- ®. & % L aeed 68 3818 M 1w e
Mex, " &b suphtriomtlet 1G4S 164 165,56 164,65 164,56  164.5
M, " S . 187.5 168 . 1BB.5  161.6 159.5 ' 169.5
Temporaturesi- ne | S .
Feod Vater 2900 191° 202 188 188 200
el e BN e e R G e
Supe rhoat : 2 200° 1077 106,28 107,83 106 = 109
Draftd:e 4 , ' i L ;

- Under Fire ‘ i b + 9" 14" +1.4 : +1.t" +a.e"'
Ovar Fira _ . , . =03 +40B" 408" 08" _[.03"
At Damper | | a1 maBAR T LBt L gEn

o G m.aﬁ 8.5 o ’.-.1’3.5% 14485




'COPPEB RAHGE CQMI’ANY 7 Adams Township, Ml

' Champion Mine
Plant

Tests on 1'- 391 H.P, Badenhausen boiler to detorminaipressure‘

drop thru superheater at various ratings:
\ i . L ke o :

Test No. 3 RO T WO 5 B _
Dete £ 2/25/18 2/25/18 2/26/18 2/25/18 2/25/18 2/26/18
Durstion in Hours 2 1 T G s e 1
Boiler H.P, developed - 400 . 4BE . 490 - 606 615 . v9B
Percent of rated capacity '/ 102%  111% : 126%  155%  157% 2047
Pressuresis 3 | Wil o5 |
Avg. St.Press.in boiler drum ' 170 170 171 1A . I 1T
" " " st Suphtr.outlet - 161,7 16l.4 161.25 162.5  162.7 162.9
" drop thru superheater 8.3 8.6 9,75 10,9 2.2 tﬂzti,"
Mex.% Min.Pressures:- | Pandteeh oy :
Max, drop thru suphtr, 7 10.56 12 s % - g & 18. 5 B <
TR e oo e N G T
Max,5%.Press.carried on ' 3 e ,
boiler drum 173 174 175 176 177 179

Mm, n o B 16¢f 168 1675 171 10 7B
Mex. ™ st suphtr.outlet / . 164.5 164 153.5i 164.5 164.5 164.5
Min, " 157,5 188  168.5 161.5 159.5  159.5
emperaturesi- : | | S e }
Feed Water vieoo 191° © 202 185 188 200
Flue Gas 503°  479° 583 526 560 605
Superheat 00°  107.7 106.2  107.3 106 109
Drafts:e- A . :
Under Fire . LR 1A 1 18T thav
g Sl a0 T T Laee

e 10.8% 13.6% 14.6%

13.3% 8%
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COPPER RANGE CONMPANY
TESTS ON 1 - 391 H. P. BADENHAUSE

Adams Township, Ml

ILER TO DETERMINE

PRESSURE DROP THRU SUPERHEATER AT VARIOUS RATINGS. NO. 3 BOILER
AT CHAMPION MILL.
TEST NO. A 2 3 4 5
Date v/11/19 7/11/19 7/111/19 7/12 1/12
Duration in hours 2 2 2 1%
‘Boiler H.P. developed 426 528 602 688 864
Percent of rated capacity 109% 136%  154% 176% 221%
Pressuresi-
Avg. St. Press. in Boiler drum 163 164.7 166,0 164.9 165.6
"noow " gt Suphtr. outlet 168.6 160.5 161.  1B8.4 = 167.4
Avg. drop thru superhesater 4.5 4.4 5,0 645 8.2
Max, " " " 5.5 6.0 6.0 110 320
Mn, " n " 8.6 3.0 3.0 4.0 6.5
Max. St, Press. carried on boiler drum 166 170 169 170 168
Mn, " " " " " 159 162 163 162 163
Max. " " " at supr. outlet 162 = 165 163 162.5 160
Mn, * L " " " 156 157 157.6 165 156
Temperatures:-
Peed Water 242 200 192 195 190
Flue Gas 495 520 520 530 575
Superheat 108° 1189 - 127° . 1i37° 145°
¥rmdaRuxy- Drafts:-
Windbox F 2.6" $B.4" +4,0"  +4.4" +4.8"
Over Fire «0,05" «0,13" 01" «.13" .,08"
| g0, 12.6% 12.3% 13.5% 14.7% 16.5%




«
SUFIER RABRE G0k ANX
Prosaure lwop Thru mmmw At Various :mumo Hoes § Dollew ;
Y on oy 3 “ mm ‘

3 s & B

Dote /13/19 /119 v/n/29 1/38/39 1/18/19.
Duration in Houws 2 2 2 W% $
Bolloy HeP. Developed 426 538 602 688 DO
Porcent of Rste Uspacity | ~ -
Prossures: 4
Avge 9%, Press. in Doiler Drum 183 164.7 16640 184.9 105.0
woo® W Suphte. Cutlet 186,56 160.8 161,  188.4 157.4
4vg, Drop Thra Supsvhester el Sk 50 6B 8.2
e i T T BB B0 60 20 N0
uta, * ¢ ’ BaB B0 B0 40 GeD
Haxy0b. Prose.Cervied on Soller Drwa 166 AW L 168

Adams Township, Ml 1

169
Kin," * AL B T TR TR
363 2688 260

Max, ™ " &b Supr. Outlot 168 168
m&' " ;1 L] o " Jﬁ
Yood vater 248 200 398 96 190
Plas Ges | 498 520 . BaO

windbox F 86 TBah THeD T hl T 0eB
Over Five w0W0B" «0u18" w0437  « 15" - 08"
¢og 1280 18.0F A8.58 1498 3880




Adams Township, Ml

‘y-" hiw
. m«aa*ma”mmmrwmm
ey Thew Supor mm«mmn mumm

Date /0 yn/ie v/n/ie mva v/18/19.
Towation in Houws g 2 (] b ]
sotlor He¥s Doveloged 486 g8  aoe i) 864

Avge 0% Pyeas. in BDoller Dyum 168 168.7 10040 104.9 108,06
" " " st Suphbes DuSlet Wui A60.8 183 18,4 107.4
ivge Drop Thew Supsrhasber & » B
M W w "
M * T » L : Geb
Baxme U8 . Pyons, Jarrisl on Boiloy m m w1 FR 168
m&l ® E] .3 » ¥ m m m . m m
Mams® * *  ob Supr. Oublob 268 260 160 26R.5 200
Ein.” * # = » LG 1.1 Y | % g
Jemperaiurens
Suporhent
vindbox F8e8  FBeb hed el e
Uvey Fiye w008"  «OAE" D"  « J3BY « J08"




COPPER RANGE COMPANY

CHAMPION MILL PLANT

Adams Township, Ml

TESTS ON 1 - 391 H.P., BADENHAUSEN BOILER TQ DETERMINE PRES-
SURE DROP THRU SUPERHEATER AT VARIOUS RATINGS AND APPROXIMATE

EFFICIENCY OF BOILER - FURNACE AND GRATE.

4.

1%
665

391
170

Teat No. 1. 2. 3
Date 6/21/17 6/22/17 6/23/17 6/22/W
Duration in Hours ; 2 2 3
Boiler H.P? Developed 340 465 5561
Rated capacity in evaporation from & at 13500
Builders Rating in B.H.P. o 391 391 391
Percent of rated capacity developed 87 119 141
Water Heating Surface
Superheating »
Kind and size of Coal
Kind of furnace - 4 Retort, Taylor.
Kind of Draft - Natural - Concrete stack.
AVERAGE PRESSURES:

1l64.,4 170 179

Steam pressure in boiler drum by gauge ’

" " at Suphtr,Outlet " " &

" " in Main line i, 156
Draft at Boiler Damper 0,046

” ofer fire 0.030
Air pressure under fire 1.0
Draft at base of stack 0.91

163,56 156.8

0,153 0.256

0,08 0,03

0.82 1,3
069

0.90 2

184

157.7 1563.2 156.8 156

154.8
0.425
0.047

l.45
0.905




MAX. AND MIN. PRESSURES

Max, St. Press., carried in boiler drum
Min. " " " "
Max, St. Press, at Suphtr, Outlet

Min, . o "

PRESSURE DROP THRU SUPERHEATER

Average Drop

AVERAGE TEMPERATURES.

Temp,of steam leaving superheater
Feed Water Temperatures
Superheat in Steam

TOTAL QUANTITIES
Weight of coal as fired in 1bs.

Percent Moisture in Coal

Weight af dry coal

Percent Ash

Weight of Combustible

Weight of water fed to boiler

Factor of evaporation :

Factor of evaporation inecluding Supht.
Toaal exaporﬁtion frgm an% at"212°§

Inclu.Supht. -

1.
167.5
162
158,56
156.5

6o 7#
9.5
5.0

422,1
2056
52 o2

2600
10,8
2327
745
2155
22260
1,055
1.086
23460
24150

Adams Township, Ml

2. 3. 4,
174.5 187 190
163.5 169 178.5
157.5 160 157.5
150. 153.5 152,56

16.8# 22.2¢4 28.1
19,5 27.5 32.5
11.0 15.5# 22.5#

438° 441° 439
206 205 205
70,6° 72° 70

3200 5600 3400

3040 5320 3230

30320 54272 32436
1.066 1,056 1.0563
1,094 1,094 1,094
31980 57300 34340
33160 59250 35510




\d

HOURLY QUANTITIES

Dry coal consumed per hour
Water evaporated per hour

Equivalent evaporat%on per hour
from and at 212%F

Equivalent evaporation per hour
from and at 212°F,Includ.Supht.

ECONOMY RESULTS

Water fed per 1lb, coal fired

Water evaporated into dry steam
per pound of dry coal :

Equivalent Evap. dry steam from and
at 212°F per 1b. dry coal

Equiv, Evap. dry st. £ @ at 212°
per lb. combustible

Equiv. Evap. dry st.f@ at 2120
per lb. dry coal with Suprht.

Equiv. Evap. dry St.f @ at 212° per
1lb. combustible with super.

CO0p = Flue gas analysis

EFFICIENCY RESULTS

1.
1165
11130

11730

120756

8,57

9.5b6

10,1

11,65

10,35

1l.21

14,7

2.

15160

156990

165875

9,48

9.97

10,5

14,4

Toloritic "ine of 1 1b. dry coal 12.932 - 13500
" Combustible 13,980

Efficiency of boiler furnace&grate
" 'and furnace
Over all efficiency on dry coal,Supht.
on combustible
Inecl, supht.

75.7

2655

76,7
78.0

?

75.5

Adams Township, Ml

5. 4.

18090 21620
19100 22890

19750 22670

9,66 9,55
10.2 10.1

10,75 10,656

l6.2 16,1
13500 13500
? i4

77.2 76.5
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Adams Township, Ml
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\, \ Adams Township, Ml
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‘ )
COPPER RANGE COMPANY

Champion Mill Plant.
Tests dn l -« 391 H.P. Badenhsusen Boiler to Determine

Pressure Drop Thru Superhesters at
Various Ratings.

Test No, : 4 2 3 4

Date | 6/21/17 6/22/17 6/23/17 6/22/17
Duration in Hours 2 2 3 1%
Boiler H.P. Developed 340 465 551 665
Percent of rated capacity 87% 119 141%  170%
Pressures:
Avg. St. Press. in BoileriDrum 164,.,4 220 - 179 184

o » - at Suphtr. Outlet : 157.7 1563.2 156.8 156
A§g. brop Thru Superheater 647 . 1648 22.2 2841
Mex, ™ » » 9.5 19.5 27.5 32.6
Min, ™ @ ® " ByO 2140 ABE . gR.B
Max. St. Press. Cairied on Boiler Drum 167.5 174.5 187 190
Mgm. * 0w " wom " 162 163.5 169 178.5
Mex. ® | ™ ot Supr. Outlet 168,56 167,56 160  1B7.5
e, % 08wy " 186.8 150 < 163.8. AE8.B
Temperatures: ) : '

Peed Water 205 206 205 205
Superheat in Steam 2,89  M0,8° 7129 700
Drafts:
Alr Pressure under Fire 1.0 0.82 1.3 1.45

Draft Over Pire 0,030 0.03 0.03 0.047

" at Boiler Damper 0.046 0.153 0.25 0.425

co 14.7 14.4 16.2 16.1




Adams Township, MI
COPPER RANGE COMPARY
Champion Mill Plant.
Tests on 1 - 391 H.P. Badenhausen Boller to Determine

Presgure Dro

Various Ratings.

Thra Superhsaters at

2

- -
Test Ho. 1 2 & L
Date 6/21/17 6/22/11 6/23/1% 6/22/1%
Duration in Hours 2 2 3 1%
Boiler H.P, Developed 40 468 2 BBL 66
Percent of rated cepsoity 8% N9k aad 1708
Pressures: |
Avg. 8t. Press. in Boiler Drum 1644 170 . 179 184
m % " ot Suphtr, Ontlet 167.7 158,28 186.8 186
Mhs. Drop Thyu Superhsater 6.7 16,8 28,8 28,1
Max, * " " 9.5 19.5 275  32.5
¥n, " ® . 5.0 11.0 155 22.B
fiex. 8%, Press. Carried on Boiler Drum 167.8 174,86 187 190
¥in, " " . B " 162 163,58 169  178.5
Mex, ™ "  at Supr. Outlet 158.6 157.56 160  167.5
¥in, " T e B8 250 158,86 158,85
Pempeoratures: ;
Peed Water 206 206 206 208
Superheat in Steam B2.2°% 70.8° 72° 700
Drafts:
My Pressure under Firve 20 0,82 13 148
Draft Over Fire 0,080 0,08 0,08  0.047
" gt Boiler Damer 0.046 0.155 0.25  0.428
o MY Yd B Ba




J J 5 Adams Township, Ml

" QUPTER AAKE GULTANY
W ALY Plamt.
Tonts an 1 « UL a0 mmum

Irovgure mm mb-
I A N R TR
Date 6/23/37 6/28/3r o/a8/aY o/2a/AY
Daration 4n douws 2 g 3 1
Bodler B.7 Doveloped 240 4686 553 &6
Porcent of yated upacity 4  asat | aand g
Proseures:

AVBe 9%e Prooms dn Dodler i Bt O I e
. ® el Duphbee 17,7 A03.8 2800 260
Hax, * " "

Hin. " " i

Sext, 9%, Pross. Corrded on Sodley Dyum  AG¥.5 1%d.8 107 190

ax, * a8 Supr. Outlet i6B.8 15%.8 360 i67.6

ﬁm lt o L - " ;

Tempupnturess

Poad vsntey

Superhsat in “enm

Dru e

Al Iwossure undey ive 1.0 Cu.08 340 Lot
Draft Owor Five . 0080 008 008 0,087

" st DBoller lmuper 0080 OGulB8 0w OwaiB

og 4.7 Jhed 382 36

o
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