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摘要 

本文采用有限元方法研究含湿孔隙岩石的有效热导率,即随机划分网格并指定材料性质,建立三维含湿孔隙岩石的有限元模型,模型的上

下表面施加不同的温度,侧面绝热,计算出总热流,然后结合上下表面的温度梯度计算出岩石的有效热导率.考虑到单个随机模型不一定具

有代表性,对给定的孔隙率和饱和度均生成了200种矿物、水、空气随机分布的岩石模型,进行Monte Carlo实验和统计分析,统计分析

结果与前人实验结果吻合良好.数值分析结果表明,孔隙岩石的有效热导率与岩石的孔隙率、饱和度、固体矿物组分及孔隙的分布情况

有关,数值计算的误差随着网格数目的增加而减小.此有限元方法可以用来估算岩石的有效热导率,在已知组分性质的多矿物岩石物性计

算方面有广阔应用前景. 
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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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