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Experimental and model studies on particle circulation rate in internal
circulating clapboard-type fluidized bed

JIANG Guodong, WEI Liping, WU Changsong, PENG Liuchang, HE Nan, CHEN Zhiwen

(Chemical Engineering Research Center of the Ministry of Education for Advanced Use Technology of Shanbei Energy, College of
Chemical Engineering, Xibei University, Xi’an 710069, Shaanxi, China)

Abstract: The influence of fluidization velocity in high and low velocity regions, height of static bed, and
clapboard gap on internal flow of particles in internal circulating clapboard-type fluidized bed were
experimentally studied by changing operating conditions and structural parameters. The results showed that the
particle circulation rate was significantly affected by these four parameters. The particle circulation rate first
increased and then decreased with the increase of one parameter while the other three parameters were kept
unchanged. Hence, particle circulation is a nonlinear complex system of multiple operational and structural
parameters. The La Nazue model was modified to predict the particle circulation rate without providing pressure
drop between clapboard gap. The error between the calculated and experimental results for various particles was
within 23%.
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Fig. 1 Schematic diagram and structural parameters of
cold-type experimental apparatus for internally circulating
fluidized bed(unit: cm)
1—fan; 2—valve; 3—flowmeter; 4—slow zone windy room; 5—fast zone
windy room; 6—clap-board clearance; 7—tracer entrance; 8—clap-board;

9—pressure orifice; 10—pressure sensor; 11—data acquisition card;

12—computer; 13—camera
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