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Heat and moisture transport in sand under a reduced pressure
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Abstract: Moisture transport in porous media is one of the most important subjects to
design space utilization from the viewpoints of hydrology, agriculture and civil
engineering. We have measured changes in temperature and soil moisture content in
sand columns to understand mechanism of moisture transport under a reduced pressure.
As a result, we found that evaporation front moved into sand with absorbing the latent
heat and that moisture escaped from regions deeper than the evaporation front for the
sand column with low initial moisture content. In addition, we measured thermal
properties of the sand as a function of moisture content by dual probe heat pulse method.
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Fig.1 Thermal properties measured by
dual probe heat pulse method for
Toyoura sand (rod #1).

Fig.2 Soil moisture sensor (ECH20-10)
improved for this study.

Fig.3 Sand column inserted sensors
for the measurement of moisture
content and temperature.
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Fig.4 Temperature as a function of
time in 5% sand column under vacuum.
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Fig.5 Temperature profiles as a

function of depth in 5 % sand column.
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Fig.6 Moisture content index as a

function of time in 5 % sand column.
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