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Hydrodynamics of internally circulating micro fluidized bed

YAO Meiqin, YUE Junrong, ZHAN Jinhui, XU Guangwen, LIU Xiaoxing
(State Key Laboratory of Multi-phase Complex Systems, Institute of Process Engineering, Chinese Academy of Sciences,
Beijing 100190, China)

Abstract: Considering the pressing needs of developing micro fluidized bed reaction analyzer (MFBRA) suitable
for analyzing chemical vapor deposition reaction, this study conducted a preliminary research on the
hydrodynamics of internally circulating micro fluidized bed. It investigated the influences of central jetting tube
height, in-bed draft tube diameter and initial particle bed height on the start-up gas velocity of internal particle
circulation and the gas bypass into the annulus. The results showed that raising the height of jetting tube increases
the start-up gas velocity for particle internal circulation. There is an existed optimal draft tube diameter (20 mm)
that minimizes such a start-up gas velocity. The start-up gas velocity becomes lower with the increase of initial
particle bed height. The gas bypass into the annulus was evaluated according to the mass-spectrum intensities of
the tracer gas. For the tested experimental conditions, the bypass of gas from draft tube to annulus was ignorable
in the bottom section but discernable at the top of the annulus.
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Fig. 1 Schematic diagram of internally circulating micro

fluidized bed test system
1—Ar; 2—N,; 3—pressure reducing valve; 4—mass flowmeter;
5—fluidized bed; 6—monitoring position; 7—pressure sensor; 8—data

acquisition system; 9—computer; 10—mass spectrum
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Fig.2 Schematic diagram of internally circulating micro
fluidized bed
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Table 1 Geometrical information of investigated

internally circulating micro fluidized beds

No. H;/mm Dg/mm
1 - —
2 30 -
3 - 15
4 30 15
5 45 15
6 30 10
7 30 20

(O Without jetting tube/draft tube.
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Fig.3 Influence of jetting tube and draft tube on minimum
fluidization velocity at various initial particle bed heights
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Table 2 Start-up gas velocities of draft tube and annulus

for different heights of jetting tube

Ud/ Umf
H;/mm
U, =1.33Ups U, =1.77Up¢ U, =2.22Up¢ U, =2.46 Up¢
30 G~0 7.57 6.02 4.46
45 G~0 9.13 9.13 10.97

Note: Dg=15 mm, H=65 mm.
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Fig.4 Influence of jetting tube height on solids circulation rate
(Dg=15 mm, H=65 mm)
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Table 3 Minimum superficial gas velocities of draft tube

and annulus for different draft tube diamters

Uy/ Ung
Dy/mm
Up=133Ups Up=17TUpg U, =222 Upgy U, =2.46 Uy
10 10.03 6.53 6.53 6.53
15 G=0 7.57 6.02 4.46
20 G&=0 4.26 4.26 3.84
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Fig.5 Influence of draft tube diameter on solids circulation
rate (H;i=30 mm, H=65 mm)
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