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Simulation Model of the Gas-Liquid Flows in the Packed Bed

Jiabing WANG, Reijiro TAKAHASHI and Jun-ichiro YAGI

Synopsis :

A mathematical model was presented to describe the countercurrent flows of gas and liguid through
packed beds for analyzing flow phenomena in a blast furnace.

For the gas flow, the vectorial form of Ergun’s equation was used as equation of motion. For the liquid
flow in the packed bed, flowing region was obtained by a dispersion-probability model using a flow network
system for the dispersed flow. Liquid flow vector in the flowing region was computed from the Darcy’s
equation that was derived for the continuous liquid flow.

A series of experiments was conducted by a two dimensional cold model for measuring the liquid flow
region, liquid distribution at the receivers and gas pressure distribution in the packed beds. The
experimental data were simulated well by the mathematical model presented in this paper. In addition, the
model estimated the dry zone formed in front of gas inlet.

Key words : gas flow; liquid flow; packed bed; two dimension; probability ; mathematical simulation; model

experiment ; Darcy’s equation.
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Fig. 2. Schematic diagram of experimental appa-
ratus.
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Fig. 3. Flowchart for the computation
of gas and liquid flow.
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Fig. 7. Comparison of measured liquid flow distribution with computed one by the continuous model.
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Fig. 10. Comparison of measured liquid flow distribution with computed one by the probability-

continuous model.
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