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Simple Modeling of Plastic Layer in Coke Oven
for Intermal Gas Pressure

Juhyun Park, Sangmin Choi

ABSTRACT

A simplified model of plastic layer and internal gas pressure in a coke oven is
presented. We calculate internal gas pressure using presented model. And results are
compared with calculated results using experimental data. Results show the difference of
internal gas pressure by coal composition. The model is used to show that the
permeability at the resolidification end of the plastic layer is a key determinant of the
magnitude of the internal gas pressure.
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Fig. 2 Schematic diagram of coking
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Fig. 3 Plastic layer
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Fig. 4 Divided plastic zone
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Table 1. Estimated permeability™
Coal Temp. range(T) p?::;::;)l}ll; v
Coal A(HP) 440-460 1.25X 107"
Coal B(MP) 420-440 6.125X 10772
Coal C(LP) 395-415 125X 1071
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Table 2. composition of coking coal (%)

SRHP) | CMWMP) | MX{P)
Moisture 12 6.1 9.2
Volatile P
Matter 15.66 25.29 31.81
Fixed | gq a6 60.06 51.27
Carbone
Ash 5.98 8.55 7.72
C 89.95 88.68 82.26
H 4.43 49 5.44
0] 372 458 9.95
N 1.48 1.29 1.89
S 0.42 0.55 0.46
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Table 3. calculation parameter

bed half width (m) 0.225
bed heght (m) 6
tmax (S€C) 72000
time step (sec) 10
Initial Bulk Density (kg/m’) 750
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Fig. 6 Volatile matter release rate
(mass fraction of coal)
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Table 4. Permeabilities for the plastic
layers of HP, MP and LP coals®?
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Intesnal Gas Pressure{Experimental data)
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Fig. 8 Internal gas pressure
{Experimental data : 100mm from wall)
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