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Simulation optimization and test of pneumatic separating device for lotus seed

shell and kernel based on CFD-DEM coupling method
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Abstract: The simulation of separation channel airflow field distribu-
tion was implemented with FLUENT software. The CFD-DEM cou-
pling method was used to simulate the separation progress of the
mixtures in the separation channel. For [luid outlet velocity, inclina-
tion angel of inlet tube and inclination angle of separating channel
factors was carried out by simulation experiment, determine the opti-
mal technological parameter of separating channel as follows: inclina-
tion angel of inlet tube was 60°, inclination angle of separating chan-
nel was 35°, fluid outlet velocity was 7.881 m/s, and the results
were the same with the physical prototype. The feasibility to use
CFD-DEM coupling method to study the separation device for lotus
seed and its contaminates was verified. The result of this study can be
taken reference for the research on separating equipment for lotus

seed kernel and shell.
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Figure 1  Structure diagram of pneumatic separating device

for lotus seed shell and kernel
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Figure 2 Model of the contact forces
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Figure 3 Mesh model of the separator
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Table 1 Material properties setting

MR #E/ (kg m™*) AN F5YIHE/MPa
A 1080 0.33 9.2 108
FESE 56 0.31 9.3X 109
B 7 800 0.30 7.0 X 1010
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Table 2 Contact properties setting

fill 5 R IZ F A TSR RIEERL
SE{T L 0.2 0.71 0.070
AT ST 0.2 0.58 0.068
M IE 0.2 0.70 0.069
S YEST 0.3 0.67 0.065
ST IE 0.2 0.60 0.067
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Table 3 Matching relationship of the EDEM-FLUENT cou-

pling time step
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FLUENT 8x 10+ 50 0.04
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Figure 4 Velocity vector distribution diagram of

R EHHE

different fluid outlet velocity
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Table 4 Factors and levels of orthogonal test

X W/ Y ARMEW Z 8 e il

M ey BRO BRO
g’ ¢z—> 1 7.672 50 30
(¢) 0.60s (d) 0.87s 2 7.783 60 35
BS5 #BeaAriids 3 7.881 70 40

Figure 5 The separation process of coupling simulation
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Table 5 Results of orthogonal test
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Separating device for lotus seed kernel and shell
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Table 6 Results of separation for lotus seed kernel

and contaminants test

BERKE R M EFRR m WE P/ WME/ S

1 200 5 97.56
2 200 3 98.52 98.04
3 200 4 98.04
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7.881 m/s, 5 SR AE LI IR 25 R A AL 803 T R ] CFD-
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