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Numerical Simulation of Large Particle Fluidized Bed and
Comparison of Gas-particle Heat Transfer Models

GUO Xue-yan, CHAI Hui-sheng, CHAO Dong-hai
(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: Unsteady heat transfer in a gas-solid fluidized bed of Geldart D particles was simulated with the
help of Eulerian-Eulerian fluid dynamic method. 6 gas-particle heat transfer coefficient models were com-
pared and analyzed. According to the simulation of a two-dimensional bed, it is found that the mean wall
heat transfer coefficient of the whole bed is in good agreement with that based on the reported experimen-
tal correlative expression. However, the gas-particle heat transfer coefficient based on local conditions in the
bed is found to be varied obviously when different models are used. A thorough numerical simulation was
conducted with Gunn model to investigate the two-phase flow and heat transfer in the Geldart D particle
bed. Relatively stable fluidization can be observed,although more or less bubbling exists. Uniform tempera-

ture distribution is easily reached when fluidization initialization has finished.
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Fig.1 2D model of the gas-solid fluidized bed
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Tab.1 Geometry of the fluidized bed for validation

H/m D/m h/m dp/pm

0.6 0.3 0.2 855

F2 WIEAREKAIRIESEY
Tab.2 Operational parameters of the fluidized bed

for validation

vin/(m s~ Tw/K T,/K Th/K Tw/K

1.63 343 288 288 293

#*3 SEHEMYEER
Tab.3 Physical properties of gas and

solid for fluidization

=5 [i {4
p/kge  k/(W- ¢,/T+  p/kge  k/(We ¢,/
m*) m'+KHDkg!' KD m*) m'+K"kg?! K"

1.225 0.024 2 1 006.4 2632 0.93 927
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Tab.4 Averaged wall heat transfer coefficient simulated
based on different models

R h/(Wem 2+«K1) M2/ %
Gunn 4 07.17 3.48
Gelperin-Einstein 3 98.66 5.50
Kunii-Levenspiel 4 06.25 3.70
Mladen 401.12 4.92
Rowe 4 03.81 4.28
Wakao-Ranz 411.13 2.55
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Fig.3 Radial distribution of Volume fraction and

particle Reynolds number at 3 axial position
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