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Virtual screening of a banana screen based on the 3D discrete element method
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ABSTRACT A discrete element model of a banana screen was established based on the 3D discrete element method. Virtual experi—

ments were performed on difficult-screening particles with 0. 8 times the diameter of the screen aperture and the particle distribution

under the state of particle stratification and penetration was obtained. The dependences of the screening effect of the model upon the

screen inclination angle vibrating angle and vibrating intensity were also discussed. As the vibrating intensity increases the screening

efficiency and the screening completion time decrease. When the screen inclination angle is 0. 5°

the vibrating angle is 45° and the

vibrating intensity is 3.5 the screen has the best screening effect in which the screening efficiency is 92. 2% and the screening com—

plete time is 9. 95 s.
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Fig.1 Penetration model of particles
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(x 7) Fig.2 DEM model of a banana screen
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Table 1 Parameters ofthe simulation model
/(kgem~3) /GPa
1300 0. 30 1. 00 0.5 0.6 0. 05
7861 0.29 79.92 0.5 0.4 0.05
3 . 152 mm,;
180 mm 30°.45° 60°
; 13 mm 2.5.3.0.3.5 4.0 0.5°,

30%. N 1.0°.1.5° 2.0°
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Fig.4 Screening process: (a) t=2.05s; (b) t=6.18s
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Fig.3 Structure of screen surface
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Table 2 Changes in screening efficiency and screening completion time with screen inclination angle vibrating angle and the vibrating intensity
/(°) /(°) /% /s /(°) /(°) /% /s
1 0.5 30 2.5 85.8 12.49 25 1.5 30 2.5 87.2 12. 15
2 0.5 30 3.0 87.4 12.00 26 1.5 30 3.0 80.0 10. 01
3 0.5 30 3.5 88.6 10.73 27 1.5 30 3.5 81.2 9.17
4 0.5 30 4.0 90.0 10. 57 28 1.5 30 4.0 79.2 8.39
5 0.5 45 2.5 83.6 14. 86 29 1.5 45 2.5 82.6 10. 57
6 0.5 45 3.0 89. 4 11.59 30 1.5 45 3.0 82.2 10. 13
7 0.5 45 3.5 92.2 9.95 31 1.5 45 3.5 79.0 9.59
8 0.5 45 4.0 88.0 10. 08 32 1.5 45 4.0 72.6 9.16
9 0.5 60 2.5 87.6 14.91 33 1.5 60 2.5 84.2 13.12
10 0.5 60 3.0 92.0 14.79 34 1.5 60 3.0 83.8 11.47
11 0.5 60 3.5 92.8 13. 89 35 1.5 60 3.5 84.2 11.21
12 0.5 60 4.0 94.4 14. 02 36 1.5 60 4.0 79.4 11. 11
13 1.0 30 2.5 86. 4 12.98 37 2.0 30 2.5 78.8 11.75
14 1.0 30 3.0 89.0 10. 51 38 2.0 30 3.0 71.0 9.32
15 1.0 30 3.5 85.6 9.42 39 2.0 30 3.5 74.6 8.56
16 1.0 30 4.0 84.8 8.86 40 2.0 30 4.0 71.6 8.30
17 1.0 45 2.5 88.2 11.73 41 2.0 45 2.5 79.6 10. 66
18 1.0 45 3.0 86. 8 10. 58 42 2.0 45 3.0 75.0 9.29
19 1.0 45 3.5 88.8 9.97 43 2.0 45 3.5 71.6 8.81
20 1.0 45 4.0 82.4 9.38 44 2.0 45 4.0 69. 8 8.80
21 1.0 60 2.5 89.6 13.68 45 2.0 60 2.5 82.6 10. 81
22 1.0 60 3.0 90. 4 12.98 46 2.0 60 3.0 82.2 9.56
23 1.0 60 3.5 88.6 12.26 47 2.0 60 3.5 71.4 10.90
24 1.0 60 4.0 83.4 11. 69 48 2.0 60 4.0 65.4 10. 60
5 . (a) 0.5°(b) 1.0° (c) 1.5° (d) 2.0°

Fig.5 Change of screening efficiency with vibrating intensity at different screen inclination angles: (a) 0.5°;(b) 1.0°; (¢) 1.5° (d) 2.0°
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6 . (a) 0.5°(b) 1.0° () 1.5° (d) 2.0°
Fig.6 Changes of screening completion time with vibrating intensity at different screen inclination angles: ('a) 0.5° (b) 1.0°; (c¢) 1.5° (d)
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; 1.5° 2.0° (2)
85% . . 0.5° 1.0°
85% ; 1.5°
10 s 2.0°
3 . 0.5°. 60°
45° 3.5 ; 30° 45°
3 N
Table 3 Optimal structural and vibrating parameters (3) 0.5°. 45°
3.5
/(°) /(°) /% /s . 92.2%
0.5 45 3.5 92.2 9.95 9.95s.
1.0 30 3.5 85.6 9.42
1.0 45 3.5 88.8 9.97
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