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ABSTRACT:  
Heat transfer in soil is affected by the concentration of salt solutions as NaCl and CaCl2 since their thermal conductivities decrease as the concentrations increase.  De Vries model for thermal conductivity reasonably well estimate that for sand moistened by salt solutions but not for soils with clay minerals.  Thermal conductivity of a soil with clay minerals moistened with salt solutions decrease more than that estimated by the de Vries model.  Although Farouki speculated that this might be resulted from that salt solutions alter clay structure in soil, to date no evidence has been provided.  A numerical mechanistic model, which uses thermal properties of individual soil constituents, solved by the finite element method may predict how the thermal conductivity is decreased by changes in clay structure due to salt solutions.  We will demonstrate that the FEM mechanistic model could investigate how or which part of clay structure affect heat transfer in soil with clay minerals.
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