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Numerical Investigation on Coupled THMC Behavior of
Saturated Porous Media under LTNE Condition

DAI Qian, LI Peichao

(School of Mechanical and Automotive Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; In order to explore the fluid flow and temperature change in porous materials, the multi-physical field coupling
between solute and solvent in pores was studied. Firstly, the governing equations of the coupled model based on local
thermal non-equilibrium theory were derived by analyzing the THMC ( thermal-hydraulic-mechanical-chemical) coupling
reaction. Posteriorly, the physical model was simplified as an infinite plane with a circular hole and the simulation of the
one-dimensional axisymmetric coordinate system was realized by COMSOL Multiphysics software, then the distribution
rules of stress of porous elastomer, pore fluid pressure, solute concentration and solid and fluid temperature were
studied. Finally, the influence of parameters upon the previous mathematical model was analyzed. The results show that
with the increase of time, the peak and valley of each dependent variable gradually extend along the radial direction,
and the influence of physical fields is more profound mutually; parameter values are measured during the reaction. The
research can not only provide reference for relevant experimental and analytical method, but also can be directly applied
to practical engineering, which is of benefit to provide deep insights into the fully coupled thermal-hydraulic-mechanical-
chemical behavior of saturated porous media.

Keywords : fluid-saturated porous media ; LTNE ( Local Thermal Non-Equilibrium) ;one-dimensional axisymmetric ; THMC

(Thermal Hydrological Mechanical Chemical) coupling model
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Figure 1 Schematic diagram of porous medium

infinite plane containing circular hole
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