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Pore—scale Simulations of Particle Migration and Deposition in Porous Media
—-Based on LBM-DEM-IMBM Coupling Model
Yanjie Zhou Ying Yang
Yancheng Polytechnic College

[Abstract] During the operation of underground water source heat pumps, recharging process will contribute to
impairment of soil permeability and lead to the failure of the system. The coupled lattice Boltzmann method,
discrete element method and immersion moving boundary method (LBM—DEM—-IMBM) were used to study
the particle migration in porous media. DKT phenomenon is used to verify the accuracy of the program.
Coupling effects of concentration, inlet flow rate and pH on the clogging process of porous media are analyzed.
As a result, the change of pH mainly affects the repulsive barrier, and the decrease of repulsive barrier promotes
the deposition of particles, especially when the inlet flow rate is low. For neutral suspensions, the critical velocity
has the highest deposition rate. When the inlet flow rate is slow, the increase of concentration promotes particle
deposition. When the inlet flow rate is high, the particle retention ratio decreases first and then increases with
the increase of concentration. The increase of inlet flow rate helps to maintain the permeability of porous media.
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