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Development of high-density heat rejection device which realizes ultimately
minimum mass flow rate of coolant
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A test specimen was created using a microchannel and transparent electrodes
that allows the flow behavior within the channel to be visualized. An electric field was applied
parallel and perpendicular to the microchannel, and the driving status of the refrigerant in each
electric field direction was observed. It was confirmed that the refrigerant (pure water) within the

microchannel could be driven by applying a DC electric field parallel to the microchannel. An
equation of motion was formulated that takes into account the inertial forces, viscous forces,
capillary forces, gravity, pressure forces, and electrostatic forces acting on the liquid within the
microchannel, making it possible to reproduce the driving status of the liquid within the
microchannel by an electric field. Using the above flow _analysis model, the effects of the electric
field magnitude and electric field gradient on the liquid driving characteristics were clarified.
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