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deviation of number of granules was selected as the evaluation

2 index. The results show that compared with the gravity type,
EDEM granules of sampling region in the feeding rim of the horizontal

N feeding mode have higher evenness and lower transporting

2 uniformity. This two feeding modes are significantly affected by

o screw rotation. Some advice is given for the improvement of the

two feeding types. The study results have a certain preference for
the structure design of feeding rim in the screw conveyor.
2 Keywords: vertical screw conveyor; feeding mode; discrete

element method ; force chain; granules unevenness
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Influence of feeding mode on performance of Cleary
vertical screw conveyor
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Abstract: In order to research the phenomeno of uneven

conveying, two calculation models with different feeding mode of ° .
vertical screw conveyor were built, those were gravity type and

horizontal type. The discrete element method and the software of o

EDEM were used. The simulation parameters, such as inlet

velocity, time step and granule attribute parameters, were

identified, thus the feasibility of model and parameters were

ensured. The two models were simulated respectively. Standard
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1 1
Tab. 1 Influence of time-step on performance of conveyor
1.1
/ m-s™ / kg+s™
20% Ty 0.751 9 0.039 63
25% Ty 0.752 4 0.039 61
i 30% Tx 0.752 4 0.039 26
j\k [10] 35% Tr 0.754 3 0.039 26
N — Y 40% Tr 0.752 8 0.394 9
m AN Y F R 4F
dt j Y k Y ! !
1.2.2
S,
! 03. 1. 1.5. 3 m/s
m; i kg v, L N 2
m/s [ i kg m? w; i i 20% Tk
rad/s ¢ s F, i 600 r/min 50%
J N M; L J
nc 2 o N
Nem F; i
N F l 10%
F i N, o
12 0.3 1 m/s,
1.2.1
2
[11] . Tab. 2 Influence of input velocity on
Rayleigh EDEM performance of conveyor
T, : / kg-s™ / kges™
0.1 0.039 0 0.751 1
1
Ti=mR - */ 0.1631v+0.8766 03 0036 0752
0.5 0.039 4 0.750 9
R mm p kg/m* G 1 0.036 3 0.752 0
Pa v °
1.2.3
o o 05 kg
20%Tr. 25%Tr30%Tr.35%Tz.40%Tr 5
600 r/min .
50% 1 m/s EDEM
1. 2 o o
1 o 20% Tr  40% Ty
0.32% 26.5°,
0.32%. o
o EDEM
1) 0.3
20% o 2.3x10” Pa 0.01
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0.5 0.5 Roberts 6.93% 9.43%
0.01 7 850 kg/m’ .
0.3 1.0x10" Pa.,

N

700.750 kg/m’

0.1.0.2.0.3 0.5.0.6. o
0.7, EDEM
o 1
2 3
0.2 Tab. 3 Comparison of mass flow rate
0.7 700 kg m?, under different velocity
/ remin™

600 1 000 1 400

DEM 0.021 6 0.047 2 0.069 1

[13] 0.023 1 0.050 7 0.074 6

[2] 0.024 1 0.051 7 0.075 3

[14] 0.028 3 0.058 8 0.079 7

4
Tab. 4 Comparison of average velocity

under different velocity

1 / rmin™
Fig. 1 Initial state of granules
600 1 000 1 400
DEM 0.531 0.753 1.047
[13] 0.493 0.706 0.919
[2] 0.501 0.728 0.931
[14] 0.508 0.713 0.935
3
3.1
IEDEM .
2
Fig. 2 Final state of granules
2 N
= 100 mm
o 1 000 r/min 104 mm 1 mm
30% 20%Tx 1 mm 30 mm 75 mm
° 2 mm 300 mm 1
3 100 mm 40 mm
4 o 40 mm 40 mm
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Fig. 3 Configuration of Fig. 4 Geometry of gravity Fig. 5 Geometry of horizontal
gravity feeding type feeding type feeding type
3.2 o
4
° 4.1

1 mm 0.05 2 6. 7 o
10 o -
EDEM

10°

24
96 600 o
99 792 )

a 500 r/min b 550 r/min ¢ 600 r/min

6
Fig. 6 Trajectory of particles under gravity feeding type
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Fig. 7 Trajectory of particles under
horizontal feeding type
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Fig. 8 Sampling region
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Fig. 9 Influence of screw velocity on unevenness
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Fig. 10 Influence of screw velocity on mass fraction
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