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Numulation analysis of particle motion in heating layer and hot — air flow
field in drying layer of soybean conditioning tower
TANG Jingjing, WU Weizhong, LI Han,FU Yuyang

(School of Electrical and Mechanical Engineering, Henan University of
Technology, Zhengzhou 450001 , China )
Abstract ;: In order to optimize the design of the elliptical tubes in the heating layer and the angular boxes
in the drying layer of the soybean conditioning tower, the discrete element method ( DEM) was adopted to
analyze the influence of structure and distribution of the elliptical tubes in the heating layer on the
movement of soybean particles, and the calculation fluid dynamics (CFD) method was used to analyze
the hot — air flow characteristics in drying layer. The results showed that when the long and short axis
ratio of the elliptical tube was 2.28: 1, the soybean particles could be evenly distributed in the heating
layer without plugging, and the particle collision frequency was less. It was conducive to improve the
heating efficiency of soybean, and reduce the damage of the particles and the wear degree of the elliptical
tube. When the axis angle of the elliptical tube in the adjacent heating layer was 90°, the time required
for the particles to pass through the heating layer was the shortest, and the change of the axis angle had
no significant effect on the number of collisions in the heating layer. When the axial direction of the angular
box was parallel to the axial direction of the elliptical tube,there was a large turbulence of hot — air in the
drying layer, the distribution of hot — air in the drying layer was more decentralized, and the hot — air

formed a softer countercurrent on both sides of the

W7 B 12023 — 09 — 26 15 5] F #7:2024 — 10 - 11 angular box, which was more conducive to the
H4TE %4 & ARHEST (211100110100 - 3) drying of soybean particles and the smooth fall.

VEB RN T (1978) , 4, Bl 242, Wi, 5 MR By analyzing the influence of the parameters of the
N L& & B AR & (E-mail ) tang_jing_jing@ 126. com, heating layer and drying layer of the conditioning
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tower on the motion characteristics of soybean particles and the distribution of the hot — air flow field, it

can provide a reference for the optimization of the structural design of the conditioning tower.

Key words: conditioning; heating layer; drying layer; particle motion; hot — air flow field
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Table 1 Parameters of soybean particles

forming spheres mm

75 x y z etz
1 0.295 091 0.272 847 -0.001 607 70 3.146
2 0.299 242 -0.268 137 -0.001 465 76 3.146
3 -0.296 881 0.268 306 0.001 924 23 3.146
4 -0.292730 -0.272 678 0.002 066 17 3.146
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Table 2 Discrete meta — parameters of the
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Fig.4 Schematic diagram of the distribution of elliptical

tubes with different long and short axis ratios
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Fig.5 Schematic diagram of the elliptical tubes

arranged in the adjacent heating layer
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Fig.7 Particles distribution diagram of elliptical tubes with different long and short axis ratios
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Fig.9 Distribution of particles at different elliptical tube axial angles in two adjacent heating layers
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Fig.10 Particle motion velocity curve at different elliptical
tube axial angles in two adjacent heating layers
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