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Optimization and test study on parameters of helical axis based on

EDEM solid-liquid separation device
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Abstract: Objective: To solve the problems of low dehydration
rate of solid-liquid separation device and discharge not free of
kitchen waste. Methods: By Optimizing the parameters of the key
parts of the solid-liquid separation device, modeling the solid-
liquid separation device based on Creo, analyzing the extrusion
process through EDEM simulation software, the optimized screw

shaft prototype was made and verified. Results:

shaft

The optimized
spiral structure parameters were conveying distance
373 mm., compression distance 180 mm, compression end diame-
ter 96 mm, spiral blade diameter 98 mm and axis length
553 mm; the force range of solid-liquid separation device was
2.7~4.5 N, wtih average force of 3 N, and discharge speed range
of 1.3 ~ 4.7 m/s with average speed of 1.9 m/s. Conclusion; The

dehydration rate of kitchen waste solid-liquid separation device is

significantly improved, the discharge is smooth, and the dehydra-
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tion effect is better than that before optimization.
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Figure 1  Solid liquid separation device
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Table 1  Table of test factors
KT A BB B 15 il 40 o C BiE -
PR/ mm H#%/mm B4 /mm
1 140 92 97
2 180 94 98
3 220 96 99
K2 EXRBEFTERER
Table 2 Test scheme and test results table
[ A B Tz PR/
J1/N (me+s 1)
1 1 1 1 1.0 1.5
2 1 2 2 2.0 1.1
3 1 3 3 2.4 0.9
4 2 1 2 1.6 1.2
5 2 2 3 2.6 1.5
6 2 3 1 3.0 1.9
7 3 1 3 1.5 1.2
8 3 2 1 2.1 1.4
9 3 3 2 3.2 1.0
K, s4 a1 61
¥ K, 7.2 67 6.8
A B;Cy
ZJ K 6.8 8.6 6.5
R 1.8 4.5 0.7
K, 3.5 3.9 4.8
FH K. 4.6 1.0 3.3
R K 3.6 3.8 3.6 A G
R 1.1 0.2 1.5
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Figure 2 Two-dimensional plot of the helix axis
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Figure 3 Solid model of the compression unit
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Table 3 Property parameters of the material
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Figure 4

The particle model
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Table 4 Mutual contact parameters of the materials

% fish Xt W ZE WAL TR B JBE 42 A A
Bt — 5k 0.25 0.5 0.01
Rl — AW 0.25 0.5 0.01
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Figure 6 Cloud map of particle particles
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Figure 7 Maximum speed change diagram of

the material outlet
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Figure 8 Maximum force change diagram of the

feeding outlet
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Table 5 Experimental data table
s YIRHE R T kg BrHRT R kg WRHEFI R/ (kg - b D WRBIK R/ % BrHR & KR/ %
1 20 7.5 102.5 62.5 79.8
2 25 8.3 110.2 66.8 80.7
e 3 30 10.2 108.3 66.0 78.6
4 35 12.5 106.5 64.3 77.6
5 40 14.5 104.4 63.8 78.2
1 20 4.2 310.7 79.0 52.2
2 25 4.7 315.5 81.2 54.6
ks 3 30 5.1 320.4 83.0 53.7
4 35 6.2 318.3 82.3 52.6
) 40 7.4 312.6 81.5 53.8
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