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Study on the Influence of Radial Stratification on Gas Flow
Characteristics in Random Stacked Fixed-Bed

ZHANG Yaxin'?, HAI Dong!

(1. School of Chemical Engineering, Xinjiang University, Urumgi Xinjiang 830017, China; 2. State Key Laboratory of
Chemistry and Utilization of Carbon Based Energy Resources, Xinjiang University, Urumqi Xinjiang 830017, China)

Abstract : In order to better explore the influence of radial stratification on the gas flow characteristics in random
stacked fixed-bed, the discrete element-computational fluid dynamics coupling method(DEM-CFD) was used to
numerically calculate the flow field in the radial double-layer random stacked bed. The regular bed, radial 25%
stratified bed, radial 50% stratified bed and radial 75% stratified bed model were established respectively. The
radial porosity, pressure drop and velocity field of the bed were analyzed. The simulation results show that the
radial layering device is applied to the bed to redistribute the particle accumulation space on both sides of the bed,
the total number of particle accumulation is reduced, the void ratio of the bed is increased, the flow resistance of the
bed is reduced, and the pressure drop is reduced. The radial porosity returns to the peak at the radial stratification,
which greatly improves the internal flow of the bed; The number of particles in the radial 50% layered bed is reduced
by 5.4%, 3.5% and 1.5% respectively compared with the conventional bed, 25% and 75% layered bed, the void ratio
of the bed increased by 5.2%, 3.3% and 2.4% respectively, the bed pressure drop decreased by 14.1%, 10% and
7.75% respectively, and the bed velocity at the wall of the cylinde is reduced by 5.4%, 3.5% and 1.5% respectively.
Key words: fixed-bed; radial layered; random stacked; discrete element method(DEM); computational fluid

dynamics(CFD)
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