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Parameters of vibration sorting device for black soldier fly insect sand based on EDEM

Zhang Qidong, Sun Songlin, Chen Junwei, Peng Caiwang
(College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha, 410128, China)

Abstract: This study focused on optimizing a vibrating screen device to significantly reduce screening efficiency, a
non-planar convex column-type square hole vibrating screen was designed and refined to improve the separation process.
The research investigated how the structural design of the screen and various vibration parameters influenced the screening
performance of the larvae-manure mixture. Using EDEM discrete element method software, the black soldier fly larvae and
manure mixture were modeled as the test material. The screening rate and manure loss rate were selected as evaluation
indicators, while convex column ratio, convex column height, amplitude, frequency, and vibration direction angle were set
as the experimental factors for simulation. The results indicated that the order of influence on screening and loss rate, from
most to least significant, was frequency, amplitude, vibration direction angle, convex column ratio, and convex column
height. A notable finding was the significant interaction between amplitude and frequency. The optimal combination of
working parameters was determined to be a convex column ratio of 1.25%, a convex column height of 21 mm, an
amplitude of 12 mm, a frequency of 8 Hz, and a vibration direction angle of 15°. A bench test conducted under these
optimized conditions yielded a screening rate of 77.1% and a loss rate of 24.19%, which closely aligned with the
simulation results and showing only a small margin of error.

Keywords: black soldier fly insect sand; vibrating screen; discrete element; response surface
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Fig. 1 Structure of vibration testbed
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Tab. 1 Physical parameters of materials
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4t 0.3 8.67 350
B P 0.2 7 2 000
% 0.3 79 000 7 860
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Tab. 2 Contact mechanical parameter of materials
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Fig. 4 Simulation results of screening with

different screen surface types
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Fig. 5 Screening rate and impurity content in screening tests
with different vibration direction angle
in black soldier fly sand mixture
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Tab. 5 Regression model ANOVA

W 2 TRE
st kw7 g om T PH
R 6 304. 56 20 315.23 42.81 <<0.000 1™
X, 2.98 1 2.98 0.40 0.530 8
X, 1.16 1 1.16 0.16 0.695 4
X, 457.96 1 457.96  62.19 <C0.000 1™
X, 685.13 1 685.13 93.04 <<0.000 1™
X, 25.76 1 25.76 3.50 0.073 2
X, X, 0.090 1 0.090 0.012 0.912 9
X, X, 14. 44 1 14. 44 1.96 0.173 7
X, X, 5.52 1 5.52 0.75 0.394 7
X, X5 0.25 1 0.25 0.034 0.855 3
X,X, 2116 1  21.16 2.87 0.1025
X,X, 462 1 462 0.63  0.4357
Y, X,X. 2.5 1 2.56  0.35  0.5608
X, X, 1 406. 25 1 1406.25 190.96 <C0.000 1™
X,X. 13.69 1 13.69  1.86  0.1849
X, X, 7.56 1 .56 1.03 0.320 6
X,? 2.99 1 .99 0.41 0.529 7
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afi iR 22 20.77 5 4.15
B 6 488.67 45
R 5 131.02 20 256.55 35.86 <C0.000 1"
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Xl2 2.54 1 2.54 0. 36 0.556 6
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X? 29.00 1 29.00 4.05 0.0550
k2 178. 86 25 7.15
I L3 159.71 20 7.99 2.09 0.212 8
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Fig. 6 Influence of the interaction of factors on
the evaluation index
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