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Application of the Transient Hot-Wire Method on Thermal
Conduductivity Measurement of Solid-Liquid Mixtures

-Tkuo TOKURA, Hakaru SAITO, Koki KISHINAMI and Yoshiki TAKEKAWA®

Abstract

The applicability of the transient hot-wire method to solid-liquid mixtures has been tested by experiments and by
numerical analyses. The thermal conductivities were measured for mixtures of glass beads and ethyl alcohol. The
measured thermal conductivities were compared with the data obtained by the standard steady flat-plate method.
The thermal conductivity of the mixture obtained by the hot-wire method was found to deviate from those obtained
by the steady flat-plate method with the increase in diameter of solid particles. A simple two-dimensional model of
the mixtures has also been numerically analyzed in order to explain the measured results. In the numerical calcula-
tions of the wire temperature, the thermal conductivity is found to depend greatly on the void ratio of the mixture
within the thermal penetration depth. In the mixture of large particle size, the local void ratio near the wire is diffe-
rent from that of the entire mixture. Accordingly, the use of the hot-wire method should be limited to solid-liquid
mixtures of small particle size.
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