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Numerical Simulation of Heat Transfer in Soil by Explicit Finite Difference Method
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Abstract

The aim of this research was to simulate the heat transfer in soil under natural climatic condition. This
was done by applying the energy balance on the basis of heat transfer mechanism as governing equations and
using parameters of such climatic conditions. For implementing the model based upon the numerical scheme,
the explicit finite difference method was used to discretize the parabolic equations. Gauss-Seidel single step
iteration was then used to compute the soil temperature at various depths. By using the MATLAB for
generating computer code, the simulation model was developed and used for prediction of hourly variations of
soil temperature difference varying from ground to 3.0 m underground depth during 4 principal astronomy days.
The numerical results revealed that soil temperature varied largely within 0.5 m. The soil temperature at depths

below 0.5 m was nearly constant. Furthermore, the minimum and maximum temperatures were occurred at

soil surface.

Keywords : Numerical Modeling, Heat Transfer, Finite Difference, Explicit
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