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COLLECTION EFFICIENCY OF CROSS-FLOW
MOVING GRANULAR BED FILTER

ZHAO Jiantao, HUANG Jiejie, WU Jinhu, ZHANG Jianmin, ZHANG Yongqi and WANG Yang
(Institute o f Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, Shanxi, China)

Abstract The effects of superficial gas velocity, filter media flow rate and dust content in gas on
collection efficiency of the cross-flow moving granular bed filter were investigated experimentally and the
effect of dust deposition in the granular bed was also discussed. The results showed that a lower superficial
gas velocity and moving speed of pellets could improve collection efficiency. The deposition of dust in the
granular bed could affect dust removal efficiency. Less dust deposit could improve the efficiency obviously,
while such improvement could become insignificant due to reentrainment of the deposited particles. A
mathematical model was established to simulate the effect of dust deposit on collecting efficiency and the
non-uniform deposition of dust in the granular bed on the basis of the constricted-tube concept. The model
test showed that the model prediction was in good agreement with the experimental data for operating gas

1

velocity from 0.1 m e« s ' to 0.3 m « s~'. Based on the model, the analysis on the relationship of collection

efficiency with the length of the granular bed and the distribution of dust deposit was conducted.
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Fig.1 Schematic diagram of experimental setup
1—fluidized-bed; 2—cyclone;
3—feeding hopper; 4—granular bed;
5—discharging hopper; 6—star discharge;

7—differential pressure transducer
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Table 1 Characteristics of filtering media and dust
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Fig. 2 Distribution of dust particle size
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Fig. 3 Effect of superficial gas velocity

on dust removal efficiency
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Fig. 4 Effect of pellets moving speed

on dust removal efficiency
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Fig. 5 Effect of dust concentration
on dust removal efficiency
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Fig. 6 Relationship of dust removal

efficiency to specific deposit
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