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Fig. 3 Comparison of horizontal velocity obtained
by SPH method and FEM in porous media
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Simulation of incompressible fluid flow in porous media
at pore scale via smoothed particle hydrodynamics

LI Wei-zhong®, ZHAO Yue-shuai, SONG Yong-chen

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,
Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the porous media model, smoothed particle hydrodynamics (SPH) is employed to
simulate the incompressible fluid flow in porous media and study the flow characteristics at pore scale.
Firstly, the classic Poiseuille flow and Couette flow are investigated to validate the SPH method. And
then, the fluid flow in the regular porous media constructed by square and circle cylinder respectively,
is simulated by both finite element method (FEM) and SPH method. The simulation results show a
good agreement. At last, the fluid flow in an artificial randomization porous media model constructed
by the circular grains of same size, and in the Berea sandstone is modeled at the same time and a linear

relationship between the average flow velocity and the body force per unit mass is found.

Key words: porous media; pore scale; smoothed particle hydrodynamics (SPH)



