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A fractal study on effective thermal conductivity of
porous media
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Thermal conduction in natural porous media has been deeply paid attention in science and engineering, for
example, exploiting and utilizing the geothermal energy, determining the heat flow in hydrothermal systems,
obtaining the information about the past climate, modelling the hydrocarbon formation processes and inves-
tigating the potential nuclear wastes, etc. The thermal conductivity plays an important role in these fields.
Since thermal conductivity is usually difficult to measure, a theoretical model of thermal conductivity inferred
from other physical properties is needed. As we all know, the thermal conductivity is strongly influenced by
the microstructure features of porous media. In this work, based on the fractal characteristics of the grains, a
theoretical model of effective thermal conductivity is proposed for saturated and unsaturated porous media.
It is found that the proposed effective thermal conductivity solution is a function of geometrical parameters
of porous media, such as the porosity, fractal dimension of granular matrix and the thermal conductivity of
the grains and pore fluid. The model predictions are compared with existing experimental data and the results
show that they are in good agreement with existing experimental data. The proposed model may provide
a better understanding of the physical mechanisms of thermal transfer in porous media than conventional
models.
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