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Figure 2 Diagram of particle distribution
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Calculation of particle phase fraction for solid-liquid two-phase flow containing

coarse particles

Zhang Yan®, Lu Xiaobing", Zhang Xuhui®
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Abstract: The problem of solid-liquid two-phase flow containing coarse particles is widely found in
engineering practice, such as the hydraulic lifting process in deep-sea mining, the solid fluidization process
in hydrate extraction and the hydraulic fracturing process in shale oil and gas extraction. Coarse particles can
occupy a considerable proportion of the pipe diameter or fracture width, and their motion characteristics have
a significant impact on the operational efficiency of the actual project. Numerical simulation method is an
important tool to investigate this problem. However, the conventional Euler-Lagrange method can suffer
from excessive particle phase fraction, resulting in inaccurate numerical simulation results with coarse
particles. Therefore, this paper proposes a method to calculate the particle phase fraction field in dense solid-
liquid two-phase media containing coarse particles. The core idea of this method is the diffusion method,
which firstly establishes the virtual mass distribution function of coarse particles, redistributes the mass of
coarse particles in the whole field, and ensures the conservation, continuity and boundedness of the
redistribution. Then, the phase fraction field of coarse particles is obtained based on the integration of the
virtual mass distribution function of particles, and the phase fraction field of continuous phase is calculated
based on the phase fraction field of coarse particles and the information of flow field motion and particle
motion is updated. Finally, the particle virtual mass distribution function method of this paper is implanted
in the open source software OpenFOAM and the solution procedure is coded. The numerical model of this
paper is validated by particle distribution experiments.lit is found that the numerical model of this paper can
accurately predict the volume fraction field of coarse particles. The numerical model proposed in this paper
provides new ideas and means for the mechanistic study and engineering application analysis of two-phase
flow containing coarse particles.

Key words: Solid-liquid two-phase flow, Coarse particles, OpenFOAM, Eulerian-Lagrangian



