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Overflow Pipe and Partition Plate in Fluidized Bed with
Multi-Stages and Multi-Rooms

Koji Kamrya, Kazuyuki SAKURAYA, Isao MIORINAKA,

Nobuyasu KitasArA, Masaya Ozawa and Minoru 'TANAKA

Synopsis:

An investigation was carried out to obtain the stabilizing conditions for the flow of solid particles
in a continuous fluidized bed both with overflow pipes and partition plates, using a cold model made

of glass.

(1) Amounts of gas introduced into overflow pipe, when I>U'>7.5, qv=qms and ¢.=¢ms Wwere

given by the following equations.
In batch operation, g¢,=Qp (d'/D)2pp.

In continiuous operation, ¢g.=Qp (d'/D)*pc— -‘;m

F

Tt was suggested that g, must be nearly equal to gm; in order to maintain the stabilization of gra-

vity flow of solids through the overflow pipe.

(2) The pressure difference, at a level, between the beds separated by a partition plate was
decreased with increasing the height above the gas distributor.
In order to minimize the height difference in these two beds, the partition plate with a slit at

lower level was effective.

(3) Tt was suggested that the overall solid mixing behavior in two fluidized rooms, separated by
the partition plate with a partially formed moving bed of solid particles, was similar to that expected

for two complete mixing stages in series.
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@® : Upper fluidized bed @ : Lower fluidized bed
@ : Overflow pipe @ : Gas distributor -,

Fig. 1. Schematic drawing of solid gravity flow
through overflow pipe in continuous flui-
dized beds.
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Fig. 2. Apparatus for measuring flow rate of air
through overflow pipe in a fluidized bed.
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Fig. 3. Relation between flow rate of air through
overflow pipe g5 and distance from lower
end of overflow pipe to distributor ['.
g¥ : calculated value by equation 2.
(¢s=1.0) [1/ min]
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Fig. 4. Relation between flow rate of gas ¢, and
feed rate of ore F in overflow pipe.
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Fig. 5. Diagram of continuous fluidized bed both
with overflow pipes and partition plates.
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Table 1. Size distribution of Hamersley iron ore and partially reduced ore.

Mesh 16~24 24~32 32~60 60~80 80~100 | 100~115 | —115
Iron ore (%) 20.4 17.4 37.4 11.5 6.8 3.1 3.4
Partially reduced ‘
iron ore (%) 22.9 19.6 34.5 v 9.6 7.0 3.4 3.0
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Fig.. 6. Effect of feed rate of ore F on the height
difference in the two beds separated by a
partition plate 4H at various height of slit
above distributor. (u,=37 cm/sec)
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Fig. 7. Effect of feed rate of ore F on the height
difference in the two beds separated by a°
partition plate 4H at various height of slit
above distributor. (u,=55 cm/sec)
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Fig. 8. Effect of distance from distributor H on
pressure difference betwee same levels of

. two rooms 4dp. (at difference of height
between fixed beds of two rooms : 1cm)
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Fig. 9. Effect of number of vessels and type 1

partition plates on tracer concentrtaion
curves. (F=2x10?)
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Fig. 10. Effect of number of vessels and type 2
partition plates on tracer concentration
curves, (F=2x103)
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Fig. 11. Schematic diagram of fluidized bed with
partition plate.
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@ : Gas distributor.
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