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Discrete Element Modeling and Simulation of Cassava Roots
on Conveyor Belt Transfer Chute

AS1 2NN’
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Abstract

The primary objective of this research was to provide techniques for modeling and simulating the
handling of cassava roots on the conveyor belt transfer chute by using Discrete Element Modeling (DEM) method
with the Hertz-Mindlin model. The particle element of cassava was created using the 32 multi-spheres defined
from the CAD surface template, obtained from a 3D laser scanner, to simulate the irregular shape of the cassava
roots. The physical properties and the contact mechanics parameters of cassava roots i.e. particle density,
coefficient of restitution, coefficient of static and rolling frictions, were determined by calibrating the simulation
results to the experimental test results. The modeling of cassava roots on the conveyor belt transfer chute was
created from 3D engineering CAD software package. The conveyor belt was 600 mm wide, 10 m in length with a
slope of 10 degree and moving with the constant velocity, 2 m/sec. The cassava particles were fed at a rate of 50
kg/sec from the hopper tank. The results showed that the physical properties and the conveying capacity of the
model and the laboratory test were similar.

Keywords: cassava, conveyor belt, discrete element modeling
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Input = 50 kg/s

l Width = 600 mm

Length =10m. Slope =10deg

Speed =2 m/s

Figure 1 Discrete element modeling of cassava with multi-sphere method defined from the CAD surface

template obtained from a 3D laser scanner.
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Table 1 Physical properties and and contact mechanics parameters of cassava roots for modeling and

simulating in Hertz-Mindlin Discrete Element Modeling (DEM) method.

Parameters Value
Particle density 110 kg/m®
Coefficient of static | cassava-cassava | cassava-rubber 0.40|0.67
Coefficient of rolling friction | cassava-cassava | cassava-rubber 0.01]0.11
Coefficient of restitution | cassava-cassava | cassava-rubber 0.30]0.40
Size distribution Normal Curve Distribution
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Figure 2 (a) Modeling of cassava roots on conveyor belt transfer chute. (b) Simulation results of the conveying

capacity compared to the experimental results.
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