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Abstract

This paper systematically reviews the fundamental theories of gas-solid two-phase flow simulation in polysilicon fluidized beds.
It compares and analyzes the principles, advantages, disadvantages, and applicable scenarios of mainstream simulation methods,
including the Euler-Euler Two-Phase Fluid Model (TFM), the Euler-Lagrange Discrete Element Method (CFD-DEM), and
the Multiphase Particle-Particle Interaction (MP-PIC) model. Key technical challenges such as drag model modification, grid
optimization, and particle agglomeration effects are discussed in detail. Practical application cases are presented to demonstrate the
validation effectiveness of different simulation methods. Finally, the paper outlines future directions for polysilicon fluidized bed
simulation technology, providing theoretical references for related engineering design and process optimization.
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