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Flow Characteristics of Gas and Fine Particles in Packed Bed

Synopsis :

Hideyuki YAMAOKA

A cold model experiment and a theoretical study concerning the two phase flow of gas and solid in a
packed bed were performed and the following results were obtained.
1) Pressure drop and powder hold-up increased with the decrease in gas velosity when gas velocity

was below a certain value.

2) A theoretical model to predict the pressure drop and the powder hold—up was developed under the
assumption that the interaction force between gas and powders was expressed by the Ergun type gas flow

resistance.

3) On the basis of this model, the aggravation of gas flow resistance of the blast furnace under the con-
ditions of reduced production rate was explained to be caused by the accumulation of powders in the lower

part, above tuyere level, of the furnace.
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Fig. 1. Experimental apparatus.
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Fig. 2. Experimental procedure.
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Fig. 3. Difference in pressure drop between
clean gas flow and two phase flow in paked
bed, observed.
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Fig. 4. Effect of powder rate on the change in
pressure drop and powder hold-up.

500,

:

(kg/m?)
) [3Y]
3

8

8

Change in pressure drop

Symbols| ® | o | a4 | A
dp(mm) |6.1 6.1 ]|2.42.4
dx (mm) |25 |.12].25].12

:

Powder hold -up
(kg/m3)

o 05 10 15 20
Gas velocity (m/s)
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