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Pressure Drop in Countercurrent Moving Bed

Masayoshi AMATATSU, Myong CHON, Akinori YOSHIZAWA, and Mitsuru TATE

Synopsis:

To analyze some primary factors that determine the driving rate of the blast furnace, the cha-
racteristics of pressure drop in the countercurrent moving bed were studied.

The following results were obtarmed:

1. The flow of particles seemed to be the piston flow up to channeling state.
2. The Ergun’s equation could be applied to the pressure drop of room temperature blast up to

channeling state.

3. The differences of the characteristics between fixed bed and moving bed were observed to be in,
(1) the packing state in the upper parts of packed column,
(2) the process of the development of channeling state.

4. The observed pressure drop of the hot blast was a little higher for lower air velocity, but a
little lower for higher air velocity than that of cold blast at the same velocity. The Ergun’s equation
could also be applied to the pressure drop of hot blast up to channeling state.
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Fig. 1. Flowsheet of experimental apparatus.
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Fig. 2. Experimental apparatus.
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Table 1. Density of particles and void fraction
in moving bed.

Density Void

Particles Ir)rili;tnmeter (g/ cm3) fraction
?  |Solid | Bulk | Obs | Cal.
Sintered ores 0-75 4-40 | 206 | 0°53 | 0-39
4 1-50 4-35 1213|1051 | 039
” 2:50 4-34 | 2:24 | 0-48 | 0-41
7 4-38 4-27 |1 217 1 0-48 | 0-39
4 538 4-28 | 2-17 | 0-49 | 0°39
Glass-beads 0°'86 2'50 | 1-48 | 0-41 | 0-41
V4 1-71 2-50 | 1-52 1 0°39 | 0°35
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Fig. 3. Pressure drop in fixed bed.

— 925 —



1464

g & #@®  ®EH g (197) W9

Table 2. Dependence of the gradient of pressure drop
curve in Fig. 3 on particle diameter and

Reynolds number range.

Particles |D, ( mmg) (Gradient 5;3;&%1;15 A(u(': 1_:"7150621;},

Sintered 075 1:20 26~ 44 49~ 82

ores 150 1-38 45~115 42~-107

4 250 1-50 80~-230 45~129

4 4-38 1-69 | 140~470 45~136

4 5-38 1-69 170~.580 44~.151
Glass 0-86 1-08 27~ 35 44~.57
beads 1-71 1-40 60~100 49~-82
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Fig. 4. Pressure drop in moving bed.
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Fig. 5. Pressure drop in fixed bed.
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Fig. 6. Pressure drop in moving bed.
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