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ABSTRACT

Soil therma conductivity usually changes according to temperature. An accurate
soil thermal conductivity can help numerical models to obtain accurate predictions in soil
heat transfer problems.  From the experiment results by Sepaskhah & Boersma (1979), it
is found that thermal conductivity for soils with low water contents can increase
significantly when the soil temperature is from 25°C up to 45°C. This shows that a
constant soil thermal conductivity used in the problems for numerical soil heat transfer
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with wide temperature range might cause significant calculation errors.

This study uses the one-dimensional governing equation of heat transfer for porous
media with neglect of hest convection. The smulation is performed for soil temperature and
heat flux changes in surface layer due to various periodical air temperature. Linear rela
tionship between thermal conductivity and temperature which is commonly used in the
heat transfer problems for solids (cf. Goodman, 1961) is assumed to be the one for the
soils of concerns.  The relaionship is expressed in terms of S, which is the linear relationship
parameter. This study uses Mathematica 5.1 to obtain the numerical solutions for various

boundary conditions.

It is found that the initial temperature of the soil with larger S will
This is worthy of notices in the numerical

simulation for long-range heat balance in soil environments.

Keywords: Soil thermal conductivity, Heat transfer, Linear relationship parameter.
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