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Experimental Study on Unsaturated Flow under Heat Transfer

Drying Process at Soil Surface——

Kiyoshige Nishibayashi Ken Sudo
Kohji Murakami

Abstract

When considering underground hydraulics in geologic disposal of radioactive wastes,
and designing and constructing facilities and structures for geothermal power generation,
it is absolutely necessary to investigate saturated-unsaturated flow accompanied by heat
transfer. This paper describes an experimental study of the fundamental characters of heat
and capillary water with regard to unsaturated soil (Toyoura sand and Silty fine sand)
produced during the drying process. The following results are obtained: (1) The change
in volumetric water content is strongly affected by the heat applied to the surface and
the humidity, and occurs more rapidly with higher temperature and lower humidity.
(2) The depth of unsaturated soil, regardless of the temperature applied to the surface
and the humidity, is more or less constant and is close to the height of capillary rise.
(3) The vertical distribution of pore pressure in soil falls gradually from the initial
hydraulic pressure. (4) The relation between unsaturated hydraulic conductivity and
volumetric moisture content differs from the results of one-dimensional vertical flow tests.
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