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Abstract Based on the models of Campbell and de V-1, a new mathematic model for predicting soil thermal conductivity is developed in
this paper. Using the parameters shape factors ( g, ) and soil solid thermal conductivity ( A,, ), the Campbell model is calculated by the
method of the de V-1 model. According to this method, the soil solid thermal conductivity and shape factors are considered to be soil solid
components, and include the effect of temperature on the soil solid thermal conductivity. By comparing the Campbell and de V-1 models,
the measured results are in good accordance with the numerical ones, and the model shows better performance when predicting soil thermal
conductivity. In addition, the effects of soil temperature and moisture on different soil thermal conductivities are studied. The results indi-
cate that under the same soil temperature and moisture, the thermal conductivity of sand is greater than that of loam, and the thermal con-
ductivity of loam is greater than that of clay. This will provide new ideas for establishing a coupled heat and moisture transfer model in un-
saturated soil for heat exchangers.
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