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Study on performance of kitchen waste spiral extrusion device

based on discrete element method
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Abstract: Objective: To study the physical and geometric factors
that affect the extrusion effect between particles in the spiral ex-
trusion dewatering device for kitchen waste, and to provide refer-
ence for selecting the parameters of the spiral extrusion and de-
watering device. Methods: Based on the discrete element method,
the state of the extruded particles was analyzed, and the
extrusion situation of the material particles in the device was sim-
ulated by changing the filling coefficient, spiral speed and inclina-
tion angle. Results: When there was some inclination angle in the
screw extrusion dehydration device with variable pitch, the filling
coefficient increased and the rotation speed up, and the extrusion
pressure between the material particles increased accordingly.
Conclusion: When the filling rate is 60% . the screw speed is
60 r/min, and the angle is 15°, the extrusion performance of the
screw extrusion device can be significantly improved.
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Figure 1 Screw extrusion mechanism
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Table 1 Parameters of screw extrusion device
4 S/ mm
UE i et et A2 35
SETE Al < P 800
BRI AE A A A 105
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Table 2 Pitch parameter mm
)3 WA EE Pl % HZ
0 45 0.000 38
100 55 2.000 38
200 65 3.666 38
300 75 5.095 38
400 85 6.345 38
500 95 7.456 38
600 105 8.456 38
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Figure 2 Force analysis of screw device transporting

material particles
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Table 3 Physical parameters of materials
R HIALL B PIfER/Pa W/ (kg + m™3)
LY Sh 0.4 1.1X107 1053
A 0.3 7.0X101 7 850
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Table 4 Contact parameters of particles

AHEAE W B HEEERE  RIEBRE
kL — UL 0.6 0.5 0.01
R — JL AT 4 0.3 0.3 0.01

Compressive Force

5.00e-001

Compressive Force

5.00e-001

4.00e-001 4.00e-001 4.00e-001
3.00e-001 3.00e-001 3.00e-001
2.00e-001 2.00e-001 2.00e-001
1.00e-001 1.00e-001 1.00e-001
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Table 5 Filling factor comparison table
WRAE AR/ % | PR HMERBUY
28 622 40 50 081 70
35772 50 57 235 80
42 926 60
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Figure 3 Particle model
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Figure 4 The model of EDEM
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Figure 5 Particle motion with different filling coefficients when T=18.5 s
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Figure 6 Variation curve of extrusion force under

different filling rate

Compressive Force

5.00e+001

4.00e+001 4.00e+001 4.00e+001
3.00e+001 3.00e+001 3.00e+001
2.00e+001 2.00e+001 2.00e+001

1.00e+001 1.00e+001 1.00e+001

0 00e+000
(¢) 100 r/min

B7 T=20sHiR H%m%ﬁ%ﬁé%ﬁﬁﬁfﬁ'ﬂ

Figure 7 Particle motion at different screw speeds when T=20 s
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Figure 8 Variation curve of extrusion force under

different screw speeds
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Figure 9 The movement of particles with different inclinations when T=18.5 s
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Figure 10 Variation curve of extrusion force under

different inclination angles
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