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A Study of Thermal Critical Water Content in Apparent

Thermal Conductivity of a Damp Sand
Akira Sasaki, Shinya Ama*, Hiroshi Fukupa* and Masayuki HaTakeyama* *
(2007115208 5%3)

The rate of increase of the apparent thermal conductivity of a damp sand with water
content has changed rapidly in the vicinity of a thermal critical water content. The aim of the
present study is to make clear the thermal critical water content by using a new heat transfer
model. The apparent thermal conductivity of the sand was measured in order to compare with
the predicted one by the new model. The measurement of the apparent thermal conductivity
was carried out by the steady state comparison method. For the experimental sample a sand
was used, whose mean grain size was 208 u m and mean dry bulk density about 1300kg/m®
(en=0.48). The experiments were carried out in the range of the volumetric water content
from 0 to 40% and the temperature from 20 to 40°C. The apparent thermal conductivities
predicted by the model agree well with experimental results. The thermal critical water
content is discussed as a function of the porosity and the thermal conductivity of the sand

particle.
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