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Numerical simulation of food particle mixing effect in

three-dimensional motion mixer
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Abstract: [ Objective] To investigate the effects of different active shaft speeds and barrel shapes on the mixing performance of food
particles in a three-dimensional motion mixer. [ Methods] Simplified modeling of the three-dimensional motion mixer was performed using
3D software. Simulation and analysis were conducted for different speeds and barrel shapes through the ADAMS-EDEM coupling method.
[Results] Increasing the speed could significantly improve the mixing effect and efficiency. However, when the speed was relatively high,
further increasing the speed did not significantly enhance the mixing effect. Among various barrel shapes, the square barrel showed
relatively better mixing performance, while the elliptical barrel showed relatively poorer performance. Additionally, when the dispersion
coefficient was less than or equal to 0.2, the mixing efficiency at 12 r/min was improved by 33% and 66% compared to 8 r/min and 10 r/min,
respectively. The mixing efficiency of the square barrel was 100% higher than that of the elliptical barrel. [ Conelusion] Simulation methods
can effectively analyze the mixing conditions of food particles in a three-dimensional motion mixer.
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Figure 1  Structure diagram of three-dimensional motion

mixer
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Figure 2 Barrel geometry size
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Table 2 EDEM particle and wall parameter settings
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Figure 5 Particle velocity vector diagram of food in barrel
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Figure 6 Schematic diagram of different plane grid division
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Figure 7 Distribution of particle state at different rotational speeds
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Figure 8 The variation of dispersion coefficient C, with

time at different speeds
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Figure 9 Particle state distribution of different barrel shapes
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Figure 11 Part of the particle size distribution after 90 s

mixing

Fe AR S 53 00 Ry EAS TR 5 T FIR [8] DB IR e £ v
TRA 90 s Ji A es A FU45 . R AME ST iK%
S5 5 05 FTE5 L A8 Ak e S W, B 07 FOAE LAY TR & 2k
SRBRI EE A T, XRS5 R 0 A R TR 22
OYHT L GE A W N 22 7F 10% LU GIE B T 07 BB DL
S5 I

F4 FAABETHRERSHESERMLL

Table 4 Comparison of experimental and simulation
results at different speeds
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Table 5 Comparison of experimental and simulation
results under different barrel shapes
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