bl Aletsl =53 B, A224 A8%, pp. 1141~1151, 1998 1141

nRAE Ege detde] Autge] e dAEE 24
of & &l A E*
(1998 24 25 #H<)

Measurement of the Shear Rate-Dependent Thermal Conductivity
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Abstract

An effective thermal conductivity measurement for suspensions of microparticles in oil mixture
is conducted in order to evaluate the shear rate-dependence of the thermal conductivity of
suspensions. Measurements are made for rotating Couette flows between two concentric cylin-
ders. The rotating outer cylinder is immersed into a constant temperature water bath while the
stationary inner cylinder is subject to a uniform heat flux. Test fluids are made to be homogene-
ous suspensions, in which neutrally buoyant microparticles (d =25~300x m) are uniformly
dispersed. The present measurements show strong shear-rate dependent thermal conductivities
for the suspensions, which are higher than those at zero shear rate. The shear rate dependent
thermal conductivity increases with the particle size and volume concentration. A new model for
shear rate-dependent thermal conductivity of microparticle suspensions is proposed; the correla-
tion covers from zero shear rate value to asymptotic plateau value at moderately high shear rates.
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