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Numerical Simulation and Effect of Rotary Screening Based on DEM

ZHANG Hao-chen, ZHANG Chao, CAO Xian-zhou, LIU Hai-peng, GAO Tao

(College of Mechanical Engineering, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: Flat rotary screen is an important grain screening and cleaning device during grain storage and processing.
The work aims to study the effect of the various screening parameters on the screening performance of rotary screen, and
find out the optimal screening parameters. Based on the Discrete Element Method (DEM), numerical simulation was car-
ried out to the rotary screening under different parameters. Four variables of screening flow, rotation speed, rotation radius
and screen inclination were adopted in turn to conduct single factor analysis. Then, the effect law of each parameter on
screening performance indexes of screening efficiency, impurity removal efficiency and material flow speed was obtained,
and the optimal level range of each factor was selected for multi-factor orthogonal test. Finally, the test results were
weighted by matrix analysis method. The better parameter combination of comprehensive performance evaluation indexes
was obtained: screening flow of 3.0 t/h, rotation speed of 465 r/min, rotation radius of 24 mm, and screen inclination of
9°. Seeking better screening efficiency will inevitably reduce the impurity removal efficiency and material flow speed,
that is, the longer retention time on the screening surface can increase the chance for materials to pass through the screen.
Therefore, the probability of impurities passing through the screen is also increasing.
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Fig.1 Simplified geometric model of the
rotary screen box
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Tab.1 Relative parameters of the rotary screen
simulation model
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Tab.2 Mass fraction and size distribution of the particles

UKL I3 % REAE 53 A /mm
N 95 5.60 ~ 7.20
a7 2 10.00 ~ 15.00
F&AT 3 4.00 ~ 10.00
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Tab.3 Physical property parameters of materials
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INE 040 0.135 1350
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Q235 027 79 7830
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Tab.4 Material contact property parameters
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ZEFT-2ERT 0.28 0.38 0.01
2T 0.20 0.60 0.01
ZEF-Q235 0.68 0.32 0.01
aAF-AT 0.70 0.84 0.08
fF-Q235 0.75 0.47 0.01
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Fig.3 Numerical simulation of the
rotary screening process
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Fig.5 Variation in material flow
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Fig.6 Change in material retention time
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Fig.7 Test results under the change of screening flow
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Fig.8 Test results under the change of rotation speed
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Fig.9 Test results under the change of rotation radius
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Tab.6 Numerical simulation results and extreme
analysis of orthogonal tests
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