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Abstract— This study was performed to effectively use a combustion control system of coke oven battery by estimating
the required coke heat quantities of mixed coals from coke heat quantities of individual coals. The coke heat quantities for
29 different coals and mixed coals blending 2-20 % of individual coals of 10-11 types were measured by the apparatus us-
ing double heater which could minimize surface heat loss. The multiplication of coke heat quantities of individual coals by
mixing ratios was considerably different from actual measured coke heat quantities of mixed coals. To estimate the coke
heat quantities of mixed coals, the calculation by estimating equation that is expressed as a function of coke heat quantities
of individual coals, mixing ratios and weighting factor was in good agreement with real measured values.
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Fig. 1. Schematic diagram of the experimental apparatus.
1. Raw gas pipe heater temp.
2. T/C measuring center 7. Inner heater
temp. of coal 8. Coal
3. Furnace 9. T/C measuring outer heater temp.
4. Outer heatér 10. Outer heater controller
S. Inner heater controller 11. Watt meter
6. T/C measuring inner
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Table 1. Coke heat quantities of individual coals Table 2. Coke heat quantities(kcal/kg) of mixed coals obtained by
\ Properties of coal Coke heat exl.)enment, anfhmatlcal calculation and caiculation using
Coal quantities estimated equation
Moisture(wt%) Volatile matter(wt%) Ash(wt%) (Kcal/kg) Mixed |,y . by  Vaiation b).; calcu.lation Variation
Ccw 6.2 31.58 6.06 369.4 coal experiment arithmatical 1) using estimated 13)
HM 6.6 31.18 6.56 368.6 variant 1) calculation Eq. 3)
ER 8.2 3231 6.37 3774 1 3771 369.6 +7.5 376.7 +0.4
H 6.4 33.78 6.53 3735 2 383.3 374.1 +9.2 3827 +0.6
PH 72 34.29 7.18 379.7 3 371.9 373.9 -20 3732 ~-13
FR 71 23.47 9.37 352.8 4 368.4 3749 -65 367.0 +1.4
LC 83 22.05 9.93 3542 5 367.9 371.1 -32 367.1 +0.8
BM 7.5 21.20 9.78 359.3 6 377.8 3734 +4.4 376.9 +0.9
LN 7.4 21.88 9.96 3587 7 378.2 371.1 +7.1 378.8 -0.6
SR 6.8 16.95 7.44 366.8 8 368.7 373.6 -49 368.3 +0.4
YK 7.6 19.26 9.60 360.7 9 3752 375.6 -04 375.8 -0.6
GC 9.8 19.02 8.97 356.3 10 371.6 375.2 ~-36 3702 +1.4
NP 9.5 18.41 9.05 352.8 11 368.5 370.1 -16 368.1 +0.4
PD 8.5 21.30 8.50 349.6 12 375.4 369.5 +5.9 375.7 -0.3
SB 6.6 19.23 8.09 3625 13 378.1 371.2 +6.9 377.7 +0.4
GP 8.5 26.32 9.14 368.0 14 376.9 374.6 +23 3759 +1.0
GY 82 26.63 8.72 371.1 15 366.2 371.4 ~-52 364.7 +15
ocC 83 28.42 9.46 375.8 16 368.3 364.2 +4.1 367.9 +0.4
GG 7.2 34.00 6.48 376.3 17 3753 377.8 —-25 3743 +1.0
KL 11.2 25.09 11.88 388.6 18 3742 370.5 +3.7 373.6 +0.6
PG 11.5 26.11 10.19 394.4 19 366.9 367.1 -02 367.4 -05
GT 6.3 34.29 7.09 3740 20 371.4 372.7 -13 370.4 +1.0
DP 93 3317 8.37 3913 21 372.1 379.9 ~78 373.6 -15
PB 72 35.77 715 386.6 22 369.1 3737 4.6 368.7 +0.4
FH 8.5 28.78 7.20 373.6 23 3742 372.7 +1.5 375.5 -13
KW 9.9 33.86 8.49 3949 24 377.1 370.8 +6.3 376.7 +0.4
MW 79 35.80 837 388.4 25 370.9 371.6 -0.7 370.5 +0.4
FW 8.2 2422 12.18 382.2 26 366.1 371.4 -53 366.3 -0.2
PC 8.5 11.45 0.56 2874 27 365.4 371.9 -65 365.3 +0.2
28 383.2 375.0 +8.2 381.2 +2.0
450 29 381.6 369.4 +12.2 379.5 +2.1
30 377.4 376.4 +1.0 3773 +0.1
31 380.3 368.6 +11.7 381.2 -09
32 385.4 379.0 +6.4 384.3 +1.1
33 376.2 366.8 +9.4 3742 +2.0
g 400 | 34 3741 3760 19 3732 0.9
= . 35 381.6 3772 +4.4 383.0 -1.4
N 36 380.9 371.3 +9.6 381.7 -0.8
k] v 37 387.4 3772 +102 385.9 +15
S 350 38 367.7 375.3 -76 368.7 -1.0
3 39 3739 3721 +1.8 375.5 ~1.6
@ 40 377.6 377.0 +0.6 375.6 +2.0
2 41 3723 376.8 -45 3733 -1.0
8 300 F s 42 381.6 372.1 +9.5 379.7 +1.9
43 385.3 374.8 +10.5 385.7 -0.4
44 374.6 3772 -26 3752 -0.6
45 377.3 378.2 -09 376.1 +1.2
. . ) 46 384.2 3784 +5.8 - 382.1 +2.1
250 47 37123 3786 63 3732 ~09
250 300 350 400 450 48 375.5 376.4 09 3743 +12
Measured value{Kcal/kg) 49 386.2 377.9 +8.3 385.5 +0.7
Fig. 2. Comparison of calculated value and measured value. 50 383.1 374.2 +8.9 383.1 0.0
51 378.4 379.2 -0.8 3779 +0.5
bl e 52 380.6 368.4 +12.2 379.0 +1.6
M=5>22] ¥ (wt%) 53 381.4 369.5 4119 380.2 +12
V=Fth2| ok(wt%) 54 388.2 384.1 +4.1 386.5 +1.7
A=3]82] o}(wit%) 55 375.0 379.2 -42 374.0 +1.0
Fig.2 919 Ao 2 ne] Al mgarsidets) 249 334 56 379.4 373.0 +6.4 379.0 +0.4
stgdekg nlasle] Jepl 23 o2 dojele] £ZAE Hol 9 Average +7.1 +0.9
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Table 3. Mixing ratios(wt%) of mixed coals
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A 719 EE FHE 99 glo] W wiglste] T Asodeke) 2
A o] T 75dt B Ay dlolE & AMaA 378 e
3tod A 2] 7|9 2218 Alkslo] Table 3ol vehiidet. o] 7%
W2 07-1.59] WS Jehllon] gho] 248 ge zassiadgo)
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Mev= 2 3 4 5 @ -—-———- 52 53 54 55 56
Coal
CwW 10 8 7
HM 3 11 5
ER 7
IH 8 9 13
PH 7 15 11 12
FR 7 7 10
LC 11 10 11 12 12
BM 8 8 9
LN 7 7 7
SR 8 : 9 7 15 7
YK 5 21 5 4 5
GC 12 11 18 20 16
NP 16 6
PD 7 11 16 15 6 9 16 18
SB 9 s 0=
GP 15 14 10 15 15 16 8
GY 4 10 9
oC 7 5 7 6 13 7
GG 11 11
KL 5 6
PG 7 8 6
GT 6 6
DP 4 6
PB 6 3 10
FH 5
Kw 8 13 12
MwW 13 14 15 14 13 9 12 12
Fw 2 5 6
PC 3 5 4 4 3 3 4 2 3 3

*MCV=Mixed Coal Variants
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Table 4. Weighting factor of individual coals

Coal Weighting factor
cw 1.517102
HM 1.516028
ER 1.480355
H 1.496096
PH 1.485467
FR 0.808551
LC 0.805646
BM 0.794488
LN 0.796573
SR 0.777127
YK 0.790093
GC 0.800375
NP 0.089591
PD 0.816795
SB 0.103258
GP 1.517603
GY 1.504275
ocC 1.485663
GG 1.925680
KL 1.432655
PG 1.416506
GT 0.347218
DP 0.334596
PB 1.102126
FH 1.913447
KW 0.793511
MW 0.806384
FwW 0.819066
PC 0.753849
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