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Modeling of Dilatation Behavior of Packed Bed of Coal during Carbonization
Hideyuki Aoxi, Kazuva Goro, Makoto Uski, Takatoshi Miura , Koichi Fukupa and Shozo Itacaki

Synopsis : The new mathematical model is proposed to estimate the dilatation/contraction behavior and coking pressure of packed
bed of coal during carbonization. Volume fractions of gas, liquid and solid phase are determined from coal pyrolysis rate
equations and the tar devolatilization is also estimated. We assume that the dilatation of packed bed of coal is caused
by impermeability of plastic layer where the tar released from coal mainly exists in the void. The gas released from
coal pushes the impermeable plastic layer and then the dilatation pressure is detected. The calculated result using this
model is compared with one calculated using the ordinary method where the dilatation of the bed is estimated by true
dilatation as a function of heating rate. The model proposed in this study can simulate the decrease of permeability
caused by tar release and formation of coking pressure in the plastic layer. The coking pressure becomes large with
an increase in the heating rate. On the other hand, the ordinary model predicts very large coking pressure in any heating
rate. The proposed model may be a useful tool to estimate the dilatation/contraction behavior of packed bed of coal.
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Fig. 1. Reaction path in coal devolatilization.
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Table 1. Properties of coal used in this study.
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Fig. 2. Geometrical configuration of grid elements.
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Fig. 3. Variations of volume fraction of tar and
deposit carbon and permeability with tem-
perature at heating rate of 3K/min.
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Fig. 4. Variations of volume fraction of tar and
deposit carbon and permeability with tem-
perature at heating rate of 10K/min.
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Fig. 5. Variations of coking pressure calculated
with present method.
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