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Abstract

Several correlative models were developed to evaluate heat and mass transfer phenomenon and
dropping behaviour of lump coal from the gasifier dome. Some programs were used to acquire si-
mulation result. The result shows that the dropping time of lump coal from the gasifier dome is very
short. The acceleration speed decreases while the speed is increasing during the process of dropping.
Temperature changes of lump coal are obvious in the dropping process of lump coal. Temperature
changes focus on external node of lump coal. The temperature of internal node of lump coal is al-
most constant. Temperature change of outside surface of lump coal is obvious and the heating rate is
high at the beginning of dropping of lump coal. However the heating rate decreases later and the
temperature of lump coal increases slowly. Increase of internal node temperature of lump coal is
slow because of influence of heat transfer. The surface moisture evaporates rapidly at the beginning
of dropping of lump coal. The moisture evaporation rate of internal node of lump coal is faster than
that of external node. The nearer the note to the core of lump coal, the lower the evaporation rate.
The volatile removal of internal node of lump coal shows the ladder-like distribution. The density of
lump coal decreases in the process of dropping.
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Figure 1. The basic process of the numerical solution
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Table 1. Interrelated parameters at the beginning of dropping of lump coal
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Table 2. Thermal properties of lump coal
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700 1.150 1948.0 112725
800 2.180 2030.7 35597.5
900 4,290 2130.0 39947.5
1000 8.350 2216.0 25325.0
1100 16.400 2300.0 1000.0
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Figure 2. The change curve of height of dropping of lump coal
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Figure 3. The change curve of the acceleration and rate of drop-
ping of lump coal
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