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Mathematical Modelling of Clearance between Wall of Coke Oven and Coke Cake
Kouichi Nusuro, Takashi Matsui, Kouji Hanaoka, Katsutoshi Icawa and Ken-ichi SorMACHL

Synopsis : The mathematical model was developed for estimating the clearance between the wall of coke oven and the coke cake.

The prediction model is based on the balance between the contraction force and the coking pressure. The clearance

begins to generate when the contraction force exceeds the coking pressure in this model. Contraction force is calculated

in consideration of the visco-elastic behaviour of the thermal shrinkage of the coke.

Coking pressure is calculated

considering the generation and the dispersion of the gas in the melting layer. The relaxation time of coke used in this
model was obtained by load test applied dilatometer. The clearance was measured by laser sensor and internal gas

pressure was measured at 1/4 width away from wall, in 40kg test oven. The clearance calculated during the coking -

process were in good agreement with the experimental results, which supports the validity of the mathematical model.

The model enables us to quantitatively understand the effects of coal properties, such as mean reflectance and

maximum fluidity on the clearance formation.
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Fig. 1. Modelling of clearance generation.
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Fig. 2. Calculation flow of clearance.

Table 1. Mathematical functions of the gas genera-
tion

gas f.(T)

H. 9.23X107°XT— 6.03x 1075653 ~1003K), *11%><10“‘><T+]a"3><10‘ (1003~1273K)
CO [ 1045X107*XT— 5.68x10°%(543~873K), —13.80X10-*X T+1550 X 10-873~1123K)
HoS [ 400.0X107°XT—189.2X10-°(473~523K), —400.0X 107X T+229.2X10-%523~573K)
CO, | 35.64X10°XT—2150X10-%603~773K), —37.88X10-°XT+35.34X10-4(773~933K)
CH, |66.70X107*XT—-41.55X107%(623~723K), —33.35X10-*X T+30.78 X 10-%723~923K)
CoHuy | 66.67X107°XT—41.53 X 1074623~ 743K), —61.54X107* X T+53.72X10-%743~873K)

il
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NH; | 100.0X 107X T—67.30X10-%673~773K), —100.0x10-*X T+87.30X10-(773~873K)
{

tar | 80.00X10°XT —45.84 X 1075573 ~673K), —53.33%10*XT+67.30X10-%(673~823K)
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Fig. 4. Contraction coefficient of coke!®.
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Table 2. Experimental conditions.

Wall temp. 1323K
Coking time 4.3h

Ro 1.13(%)
MF 2.64(log ddpm)

Coal properties TD 74%
VM 28.5%
Bulk density 725(9%) kg/m?
(moisture) 775(6%) kg/m?®
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Fig. 9. Comparison between observed temperature
of coke center (Tcenter), coking pressure (P),
clearance (CL) and calculated value, and
calculated contractile stress (o) during car-
bonization.
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