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Abstract: The intrinsic and contact parameters of tomato straw particles were determined. Based on
the natural angle of repose of the material, the discrete element method parameters were calibrated by
orthogonal test. With these parameters, a series of experiments were carried out. It is found that the
particles form a macroscopic convective mixing process. The particles of that material form a certain
angle in the normal direction of the surface of the blade to do divergent motion, and the farther away
from the blade, the smaller the particle velocity. There are many turbulent regions between the upper
and lower blades. The particle movement shows the process of spiral ascending and spiral descending,
and there is no obvious diffusion movement in the diameter direction. The increase of blade rotation
speed, the increase of pitch and the decrease of filling height are beneficial to the improvement of ma-
terial mixing effect. The high-efficiency mixing mechanism is revealed, which provides a theoretical

basis for the later equipment development and optimization.
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Tab.1 Orthogonal test for parameter calibration

%
N e
/ p/(kg-m™3) A
1 1.0 400 1000
2 1.0 450 1 500
3 1.0 500 2 000
4 1.1 400 2 000
5 1.1 450 1 000
6 1.1 500 1 500
7 1.2 400 1 500
8 L2 450 2 000
9 1.2 500 1000
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Fig.3 Verification of stacking angle calibration results
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Tab.2 Single factor test plan

RS H/mm n/(r - min~1) S/mm C.V
1 400 30 275 12.6
2 400 60 275 7.9
3 400 90 275 7.1
4 400 60 150 15.2
5 400 60 400 7.0
6 360 60 275 6.3
7 440 60 275 13.1
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Fig. 4 Position diagram of particle A and particle B
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Fig.5 Material particle A and B movement trajectory diagram
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Fig.6 Front and top views of particles flow field

BT =9 3 AN [) 2 sl AN [) 858 0 FIAS ] S208)
R ORI A . el B R] L S TR AR,
LIz Bl oA A TG W I 2% S (BLRE G I 2 Y
PEE, ORI 1 1) 1 DX I 2 B R R
B R EEARAR S 150 mm B, i R 22 R ORI
o DX 8 K, (HLE: UKL 1) 32 2y B S a2 il 1)
i, PR R RE Tz AN Bk R AN B S 1 i R
FRELA% 275 mm 5 400 mm [, i 5 2Z (8] BAFAE D
I X, (HRSURE 2 3l 1) B8 T2 AR E T it
PR TR A ORI 25 5 A IR SEDR i X 4 kL 0k
T 22 S AN . EE R R AR S R S YR

(b) kB

(b) LI

BRI ELERE F B3 % TS0, 45 )
TR

L ij ‘ﬂi& i“ ‘1& ;

(c) n=90 r/min

(a) n=30 r/min

K7 NIRRT ORI 5 14

Fig.7 Particle flow field diagram at different rotational speeds
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Fig. 8 Particle flow field diagram at different pitch sizes
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Fig.9 Particle flow field diagram under different
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Fig. 11  Schematic diagram of sampling points
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Fig. 12 Effects of different factors on uniformity
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