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Research on mixing uniformity of stirred grain drying silo based on EDEM
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Abstract: Aiming at the problems of high cost and long research and development period of equipment stirring effect evaluation
under different design and movement parameters of stirred grain drying silo, in order to find the best design and motion parameters
of the stirred grain drying silo stirring device, based on the theoretical study of the force and motion of a single grain particle under
the action of a spiral agitator, the multi-sphere cluster method was used to establish a multi-sphere particle model of rice particles
on the basis of the measured three-dimensional dimensions of rice particles, and the single factor discrete element
simulation analysis of screw agitator speed and pitch on mixing uniformity was carried out by using the discrete element
simulation software EDEM. The results showed that the higher the rotational speed of the spiral agitator, the better the
uniformity, and the better the uniformity could be improved by increasing the pitch in a certain range. Comprehensive
analysis shows that when the spiral agitator speed is 30 r/min and the pitch is 110 mm, the minimum stirring variation
coefficient is 0. 1. The accuracy of the simulation results was verified by the prototype test. The results showed that when
the screw agitator speed was 30 r/min and the pitch was 110 mm, the stirring uniformity was higher, and the drying efficiency
was increased by 25% compared with the original parameter combination.
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0 3 EREEDR 1/4, 0 E RG0S EdE. 2024 438
AT E L 2. 08X 10° kt, KKK HFG 2 & 7K R85
A RIEEENREEY 2 — WA L4 T WA 3 T g Ak R LK 3 BRI B e A KAy AR

il

W A4 .2023 411 A 29 H B HW . 2024 4E 2 A 4 H
* HETWH . EFE B AR E A4 I H (51975259)
B GEIRIER) &0, B, 1975 44 VT E 4 BB 0758 05 1 R B @ sk WL 3 . E-mail: 285817681 @qq. com



242 AR HLAE 2 R

2025 4

A REHEAT AR B, 4 T 1R A BN B TR S K IR AN F
TR SR FTAE R R

Wit 5 [ ol LB AR 7K P 9 48 o L 45 ST 3 i
AN A R S R Ay B 4 A S B 2 R A O
R AR A TR LD MR S TR AR SEBR A
DAy A AR R R A A A Ak PR OR L R TR
D7 s RRORCT . Hr LR R R kA
THLRI IR Nz .

FIHIT, o Rt 3 5 B BT 5 32 B4R P e R R R
AR BT AL, B Wl i Fluent 24F 4 #r
TORE TR T R R AR £ A I []
XM T A B2 L LSRR TR AL R AR R £
B R EAE AR X R B R, B ST
ARARFRAE R SL T R AR TR TR BON U Sl B R L Y
WK, BRIERD R =4 BO6E#HOR e 4
FEHUR A OB = 4 RS L 3d ik EDEM 8F Mg i 1
AR 7E D i 38 KT 04 B A 9 B RR . Nattapol 45
A 1o X R A B KT R AR BEAT B ST ORI iR T
FHANMEEIEN . Weigler % %38 17 EDEM %
PEIT LG o AR 5 IRIG A B AR, O A A8 UKL 7E L
AL A TR0 0 A1 17 D0 B HAE 2 A X B
B I [ 2 AT 0 BT

PR BT b A P BT LU B R
JERREEE TR A o R I B P O 0t 7 BB 18 i
e e % TR WA ARt T BILARE A8 9L 2l 48t ) B — | A2 A
AR E R A3 A T JR 2 ) M e 2 (i [ B, E KR T
PR BRI L KR AR BT AT T AL B A
HRZ B BRAIL I B A58 1 600 B AL X 6 £ R
B sEm, 455K R B, 5 N AR AR H L %L BE B0 AR
HESE A VE I BR 45 AR 2 AR TR RCR, Wi Y
HESE T BB AL SCHE S HOT SRR, iy TS
EHTAF R YRS BT OC R, % &S
Btk 3 1 BEA B B B 3 A AR B AR R 1), B3 T —
Fift s [ gl B JE A SRR AL L 5 X 2 e B FILAA AY B AR
SREEHEAT TR, R b FOR O R BE R B S R
5T 245 B AE e T 5 Bt b, sk AR B8P o A
P TR £ UL 8 4 2 S PR B A5

BTG AR SCLARE A 0L = 2 RO S Bl il i 2
BRI 3 57 R AT R 1) S BT AR R, R EDEM K
%0 A 2 BOREAE 6 P UM 8T & IO BE P 3 2 R AT
7 FLAEFE S 70 A 48 WRE 450 P 4% (9 11 2 3k B2 TR o o
oA UL TR A 5 B2 8 52 o L3 O 5 300 40 MR 4t
TRAER AR B BT RIS 5 0 e A A A
DR A8 i T ek /MR A O B AT R S

1 HHERKELFHMEITERE

PEFE R B R R R AL B L T R B AT

G U AL A L BIL L N R T E AR
BL2E S RS PE i TR B A 2 8, A 1 B

109 8 7654 32]

AR
ARARAAAAAAAAAA

A AAAAAAAAAA

ArFARAAA AR

E1 #HERELEFHREE
Fig. 1 Structure diagram of mixing device
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Tab. 1 Triaxial dimensions of rice grains mm
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Fig. 2 Grain model of rice
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Tab. 2 Material intrinsic parameter
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R 0.3 2% 10° 1 380
AW 0. 285 810" 7 930
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Tab. 3 Contact parameters between materials
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Fig. 3 Distribution of rice particles at different rotational speeds
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Fig. 4 Average angular velocity of rice grains at

different rotational speeds curve of change
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Fig. 5 Variation curve of rice particle variation coefficient

under different rotational speed
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Fig. 6 Distribution of rice particles under different pitch
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Fig. 7 Average angular velocity of rice grains

under different pitch curve of change
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Fig. 8 Variation curve of rice grain variation coefficient

under different pitch
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Fig. 9 Mixing uniformity test
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Fig. 10 Change curve of water content of rice

under different parameter combination
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