©
2020 2022

Development of DEM scaled-up particle model for solid-state and fluid-state
particulate flows
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o i In this work, a scaled-up particle model for Discrete Element Method (DEM),
which is sometimes referred to as the coarse grain model, is developed to simulate a particulate

flow in an industrial scale process. The model is based on the continuum assumption of an arbitrary
flow and can be used to simulate particles in both solid-like and fluid-like states. A scaling law
for particle torques is also derived from the same concept. In addition, it is proven that the same

theory can be directly reapplied to non-spherical and poly-dispersed particles. Many simulations are
performed to discuss the validity of the scaled-up particle model developed.
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Fig. 1. Example of scaled-up DEM simulation.
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Fig. 2. Geometric similarity in control volume (1-dimension). § is the particle overlap, and the subscripts O and S

denote the original and scaled-up systems, respectively.
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Fig. 3. Simulation of uniaxial compression.
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Fig. 4. Simulation of cohesive particles in a vertical mixer.
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Fig. 5. Simulation of cohesive particles in a vertical mixer with rolling resistance.
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Fig. 6. Simulation of cohesive particles in a vertical mixer with different values of mass ratio of rod and spherical

particles.
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Fig. 7. Simulation of cohesive particles in a V-mixer with bar and chip particles.
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