39 2 Vol.39  Supp.2
2014 12 JOURNAL OF CHINA COAL SOCIETY Dec. 2014

I 2014 39( S2) : 513-518. doi: 10. 13225/j. cnki.
jees. 2014. 0655

Lin Wei Feng Yanhui. Numerical analysis on heat transfer processes with consideration of the coal/coke bed shrinkage in the coking cham—

ber J . Journal of China Coal Society 2014 39( S2) :513-518. doi: 10. 13225/j. cnki. jees. 2014. 0655

1 12
(1. 100083; 2. 100083)
/
/ N 17.97 h 3.15 mr;
N i o o
: ,TQ522. 1, | CA 10253-9993(2014) S2-0513-06

Numerical analysis on heat transfer processes with consideration of the
coal/coke bed shrinkage in_the coking chamber

LIN Wei' FENG:Yan-hui'*

(1. School of Mechanical Engineering University of Science and Technology Beijing Beijing 100083 China; 2. Beijing Key Laboratory of Energy Saving and
Emission Reduction for Metallurgical Industry University of Science and Technology Beijing Beijing 100083 China)

Abstract: In order to improve the operation of coke ovens the predictions with higher accuracy are required. Accord—
ingly a mathematical model was developeddin this paper with consideration of the shrinkage of coal/coke bed. The nu—
merical results of the temperature evolution“and the shrinkage of the bed are in accordance with the experimental data.

The coking time is 17.97 h and the*lateral shrinkage is 3. 15 mm. Compared with the previous research results the ac-
curacy of modeling was improved. The effects of moisture the combustion chamber temperature and the coking cham—
ber width on the coking time and the shrinkage of coal/coke were analyzed. The results show that: the reduction of
moisture the increase of the combustion chamber temperature and the decrease of the coking chamber width will lead
to a decrease in the coking time. The reduction of moisture the decrease of the combustion chamber temperature and
the increase of the coking chamber width will lead to an increase in the shrinkage of coal/coke bed. Compared with the
first peak the second peak of temperature-dependent contraction coefficient of char plays a more important role in the
coal bed shrinkage.
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Table 1 Effects of initial moisture content on the coking

time and shrinkage of coal/coke bed

1%
8 10 12
/h 17.68 17.97 18.23
/h 17.87 18.13 18.38
/mm 3.18 3.15 3.13
/mm 7.44 7.40 7.36
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Table 2 Effects of combustion chamber temperature on the

coking time and shrinkage of coal/coke bed

/°C
1 200 1 250 1 300
/h 20. 32 17.97 16. 07
/h 20.53 18.13 16. 20
/mm 3.84 3.15 2.57
/mm 8.20 7.40 6.71
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Table 3 Effects of coking chamber width on the coking

time and shrinkage of coal/coke bed

1200

1 000
800
600

IR

400
200

0 4 8 12 16 20 24
i fil /h

Fig. 8 Effects of coking chamber width on the central

temperature of coal/coke bed
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Table 4 Shrinkage of coke bed for different coal

/mm
450 500 600
/h 17.97 20. 47 25.80
/h 18.13 20. 67 26. 00
/mm 3.15 3.47 4.01
/mm 7. 40 7.72 8.32
4.2.4
9 3 (Cl 2

Cl C2 Cc3
/mm 2.99 3.15 3.51
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