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Mechanism of two phase thermo-fluid behavior in porous media and its high
accuracy numerical analysis based on multi-scale effect
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In this study, the liquid-liquid two-phase flow lattice Boltzmann method,
coupled with the Navier-Stokes and advection-diffusion equations, was used to analyze the flow of
highly viscous fluid in a porous medium. An experimental apparatus for injecting highly viscous
fluid for X-ray CT analysis was also developed. The findings are as follows: The flow simulation
based on the liquid-liquid two-phase flow lattice Boltzmann method was used to simulate the recovery

method of injecting hot water, and the behavior of water and oil in the pore fluid was
gualitatively evaluated. In the latter coupled analysis of the Navier-Stokes equation with diffusion
and the advection-diffusion equation, the diffusion of highly viscous fluid in a porous medium
occurs where fluids with different viscosities and densities come into contact. The slow diffusion
behavior was obtained from both X-ray CT analysis and numerical analysis.
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