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Investigation of the Heat Transfer Characteristics Influenced

by Electrokinetic Behavior of Thermal Transporting Colloid
near the Interfacial Region between Liquid and Solid
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Katsuaki Shirai

Colloids are explored for thermal transporting media such as nanofluids and phase—change emulsion. In
the present study, investigation was conducted towards clarifying electrokinetic effects of dispersed
colloidal particles on the characteristics of heat transfer between liquid and solid. Electrokinetic
motions of the particles are measured based on laser Doppler technique using an interference of
evanescent waves. Due to the short penetration depth of evanescent waves into colloid, a high spatial
resolution beyond the diffraction limit is obtained in the direction perpendicular to the surface in
the region close to a solid wall. A prototype system built for measurement was investigated for the
evaluation of the measurement performance. The measurement principle was confirmed and the system was
applied to a series of measurements of particle motions of colloids. The measurement particle velocities
were proportional to the induced strengths of the electric field, which was consistent to the theoretical

prediction. Furthermore, the test section was modified so that the thermal boundary conditions were

established during measurement by holding the wall temperatures constant
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