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Spherical and Non-spherical Particle Flow Simulations
using an Open Source CFD-DEM Code
~Simulation of fluidized bed, gas-liquid-solid three-phase flow and angle
of repose measurement tests using CFDEM®coupling~
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Abstract
In recent years, granular simulations using the Discrete Element Method (DEM) have
become increasingly popular due to improvements in computer performance and the
versatility of commercial and open source software. In addition, the combination of
DEM and Computational Fluid Dynamics (CFD) has enabled the application of granular
simulations to a wider range of industries. In this paper, several applications using the
open source CFD-DEM code CFDEM®coupling are presented. In the simulation of the
fluidized bed of two-component particles, CFDEM®coupling was able to predict the mixing
and segregation of particles with good accuracy in comparison with the experimental
results. In the simulation of the angle of repose measurement tests using non-spherical
particles, it was confirmed that the angle of repose of the particles can be adjusted to

an arbitrary value depending on the particle shape.
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Fig. 1 Calculation procedure for the mesoscopic method
in CFDEM®coupling
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Fig. 2 Particle flow patterns at different times when the
superficial gas velocity is (a)1.4 and (b)1.6m/s
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Fig. 4 Snapshots of (a)gas temperature and (b) particle
temperature in a fluidized bed with heat transfer
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Fig. 5 Snapshots of particle flow patterns with particle
size change due to the reaction
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