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Conveyance of Fine Particles by Draft-Tube Spouted Bed

with a Converging Nozzle

Kazuya IJICHI, Hidekazu YOSHIZAWA,
Yoshimitsu UEMURA and Yasuo HATATE

It is difficult to feed fine particles (such as those belonging to type C powder in Geldart’s classifica-
tion) constantly, because of greater cohesive forces. Therefore, some subsidiary forces should be added to
the feeder of fine particles in order to achieve smooth solids feed.

In this study, non-mechanical feeders for fine particles have been investigated by means of a draft-tube
spouted bed with a converging nozzle. A few kinds of fine particles, including the C powder, with different
mean particle diameters were used as the feed materials.

As a result, the fine particles were conveyed smoothly using the draft-tube spouted bed with a converg-
ing nozzle without auxiliary forces such as vibrator and supersonic wave.
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Fig.1 Schematic diagram of gas and solids flow in the
lower part of the column with converging nozzle
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Fig.2 Structure of the bottom of the column
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Table 1 Physical properties of powders

Particles pe D U P ps  Geldart
Glassbeads 2500 35 0.092 1230 1530 A

aluminal 4000 14 0.024 1240 1960 C

alumina2 3790 7.9 0.007 1100 1760 C

Table 2 Experimental conditions

Column
Inside diameter 100[mm]
Outside diameter 120[mm]
Nozzle diameter 20[mm]
Cone angle 60[deg.]
Draft tube
Inside diameter 20[{mm)]
Outside diameter 30[mm)]
Tube separation distance 2.5-10[mm)]
Average height of tap 1.25{m]
Inlet gas velocity 0-20[m/s]
Bed height 300-400[mm]
Converging nozzle diameter  5.0-10[mm]
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Fig.3 Relationships between gas velocity in annulus
region and inlet gas velocity in case of bed weight
equal zero for different converging nozzle
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Fig.4 Relationships between gas velocity in annulus
region and inlet gas velocity in case of bed weight
equal zero for different tube separation distance
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Fig.5 Effect of operation time and inlet gas velocity on
solids transportation rate and gas velocity in the

annulus where dp=7.9¢m, Hy=10mm, Dy=5.0mm
and H=400mm
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Fig.6 Effect of operation time and tube separation dis-
tance on solids transportation rate where dp=7.9
#m, Dy =5.0mm, Ui=3.52m/s and H=400mm
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Fig.7 Effect of operation time and mean particle diame-
ter on solids transportation rate where Hy="7.5mm,
Dyv=7.5mm, U.=6.12m/s and H=400mm
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Fig.8 Effect of inlet gas velocity and converging nozzle

diameter on solids transportation rate where
dp=14¢m, H,=5mm and H=400mm
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Nomenclature
Dy H#E 7 RVFE [mm]

Dy PERCTEE [p#m]

H e (]

Hy @ Fao— 7H# [mn]

Ua @ BUKERA 258 [m/s]
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Ui @ ALIH A#E [ms]

W @ B R &7 0 O FlakE [kg/s)
ov: KFEE [kg/m']

o BFCHEEE (kg/nm']

P WIHEEHE (kg/m']
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