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The current coarse-grained DEM has a limited range of applications and
cannot be used for extremely complex systems such as gas-solid-liquid three-phase flows.
Additionally, the existing coarse-grained DEMs do not account for rolling resistance or inelastic
collisions. Therefore, this study aims to extend the application of the coarse-grained DEM to
complex industrial systems. Furthermore, rolling resistance and inelastic collisions are
incorporated into the coarse-grained DEM. Verification and Validation (V&V) are conducted in powder
mixing and fluidized beds to ensure the reproducibility of macro phenomena in powders and the
universality of the model.
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