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Dr. Shuo Li and Prof. Mikio Sakai (The University of Tokyo)

This talk presents a multiscale reduced-order modeling framework for multiphase granular flow systems,
aimed at accelerating simulations of industrial gas-solid flows. The framework combines a nonintrusive
POD-based reduced-order model (ROM), with a signed distance function-based graph neural network
(SGN), referred to as ROM-SGN. While CFD-DEM is an established method for simulating gas-solid
flows, it is often computationally heavy for industrial-scale applications. The proposed ROM-SGN
framework achieves several orders of magnitude speedup while maintaining acceptable accuracy in
capturing gas-solid dynamics. This approach offers a promising and efficient pathway for constructing

digital twins of multiphase processes.
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