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Simulation research on the transfer and collection part of warehouse
bottom surplus grain cleaning device
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Abstract: Objective: To verify whether the structure design of the
conveying part and the collecting part of the cleaning device
designed for the surplus grain at the bottom of the cottage
warehouse is reasonable, and to determine the key parameters of
the device operation, so as to avoid the waste of procurement and
manufacturing. Methods: Based on discrete element method,
EDEM simulation software was used to simulate the operation
effect of the transfer part and the collection part, and the drop

rate was used as the evaluation parameter. Results: Through the
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observation and analysis of the simulation results, it was
concluded that the optimal running speed of the corrugated flange
belt should be controlled between 0.6 m/s and 0.8 m/s under the
condition that the transmission and collection parts could meet
the design requirements. Conclusion: The simulation study
verifies that the structure of the transfer part and the collection
part of the surplus grain cleaning device meets the design
requirements. and can provide a reference for the design of the
equipment for the transfer and collection of grain materials.
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Figure 1  Surplus grain cleaning device 3D design
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Table 1 Physical parameter setting
[ZEe HEE/NI=A I/ (kg + m™?) BB/ Pa
F KA L 0.40 1197 1.37X108
BB 0.48 1380 1.00X10°
N 0.28 8 000 7.50 X101
EERiRIE: 0.35 1 200 1.30X10°
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Table 2 Contact parameter setting

2 fih B4R MR E R FHEE R IEE R
ES/S S A IS A 0.233 0.182 0.051 0
F KA R — R A 0.711 0.784 0.035 0
AR LS 0.621 0.459 0.093 1
F AR — A5 0.672 0.334 0.062 4
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Figure 2 Send a partial simulation model

0.532~1.242 m/s, I H 77 ] b (9 3 2 1,944 ~
2.245 m/s. BT LA ZOKE 0B T A B0 Rk RO 2K SF- 8 B 3%
FEN 1 m/s EEHEEN 2 m/s. PRS0 E S A AL
BB A A v b ek i TR 1 W Rk R T AR 9E A D AL
e bk LN S EE Bu ke oY L NI b S BU KR E R T O /R
B SR AR 1 W 250, i T EDEM 4R 04 4 Hig %
RS B 2 B B L RB B AN B L T DL AN U SR i
PR R 40 A B0 P AR IR B AR B AR B, B A R 0 L HT L
0T S U SO A e

18 36 3 1 B BB NG T 4 A A% 2% 0 Bk AR P R
T V5 5 R0 W4 451 L B B ek A 335 155 00 R 1 A D B0
VR IB AT RS, . X A% 265 40 f 26 0K 2 0 W 4% R A
XAE 9.0,12.5 s BF A 07 AR E5 4L, 9.0 s B 2 E W46 1
ot A KA R A 326 50 G 2 A R R X 28 4R Jin K A 4 kY
vhifi R 12.5 s B 32 W 4% 1 2% 350 4 AE 1E #5500 T B
5 R RE 38 4T R X 28 4R K A R i U A — B I TR) I g
HWRE EH RS,

& 3638 43 U5 BAL ST 5 41K i SR il A B AT
A3 E N 0.2,0.4,0.6,0.8,1.0 m/s, i#it EDEM K&
AL AR BTG AR T R PR R A A B, A
T 38 2o B 3% 19 Bt TSR B VR R, D LSRR 3,

M1 3 AT, M AP B AT HE R 0.2 m/s BT,
HRE 9% = o 10.08% . MiBfFHE N 0.4 m/s i,
MW VR REBAR N 3.20% . ZJG B % D 808 i s 47 5
BES W 38, A 9K R 28 T, H L T R R MR
MK,

R3 REHDFERAREETHREBEZENZIN
Table 3 The influence of corrugation on grain

sprinkling rate at different speeds

BATHEEE/(m s 1) WEYRE ke W% R/ %
0.2 1.109 27 10.08
0.4 0.351 82 3.20
0.6 0.360 21 3.27
0.8 0.381 99 3.47
1.0 0.437 76 3.98
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Figure 5 The running state of the corrugated flange belt

when running at different speeds at 12.5 s
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Figure 6 Collect some simulation models
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Figure 7 Simulation results of the maximum capacity of

the box when the running speed at 0.4 m/s
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Figure 8 Simulation results at two speeds for generating
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Figure 9 Simulation results of the maximum capacity of

the grain receiving box when the running speed

at 0.6, 0.8 m/s
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