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Numerical simulation on thermal conductivity of wet porous rock

LIU Shan-Qi, LI Yong-Bing” , TIAN Hui-Quan, LIU Xu-Yao, ZHU Bo-Jing, SHI Yao-Lin
Key Laboratory of Computational Geodynamics, CAS, University of Chinese Academy of Sciences, Beijing 100049 ,China

Abstract This paper presents a numerical simulation method to study thermal conductivity of
wet porous rock. First, a three-dimensional digital physic model is established by randomly
partitioning the rock model and assigning different materials to sub-partitions. Numerical model
is in the shape of a cylinder. We impose different temperatures as boundary conditions on the
upper and lower surface. The cylindrical surface is adiabatic. The heat flux is obtained by the
finite element method, then the effective thermal conductivity of the rock is calculated by
combining with the temperature gradient. For a certain porosity and degree of saturation, we
adopt an elaborately designed Monte Carlo method to meet the requirement of the random
characteristics of grain size, pore space and spatial distribution. Compared with the experimental
data, the present model can give fine predictions of the effective thermal conductivity of wet
porous rock. We find that the effective thermal properties of the porous rock depends on the type
of minerals, the porosity, the degree of saturation and the distribution of pores. The numerical
error decreases with the increasing number of grids. This finite element method can be used to
compute the effective thermal conductivity and other physical properties of minerals with known

components.
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