Simultaneous measurement of three-dimensional pore water velocity vector and thermal properties in the sand column
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Fig. 1 Schematic view of the QPHP sensor. Six thermocouples (TCAL
(1) (Carslaw and Jaeger TC3) is equidistance from the heat source. Thermocouple junction is
fixed into the rod (Rod No.1  Rod No.4) indicated by small sphere.
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Fig. 2 Comparison of thermal properties identified by a instantaneous point heat source theory and the QPHP theory. (A), (B) and (C) are thermal
diffusivity, volumetric heat capacity and thermal conductivity of moisture controlled Imono sand, respectively. The solid and broken lines are

exacted (1:1 line) and error % from 1;1 line, respectively.



