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This study describes a possibility of a novel forced-water cooling technique

that combines the pulsating flow in living organisms and boiling heat transfer through a heat
transfer experiment and visualization of evaporated bubbles. A new heat transfer enhancement
mechanism that controls the bubbles™ motions by generating the flow pulsation was investigated to
enhance boiling heat transfer in narrow flow channels for cooling next-generation 3D LSIs. The heat
transfer experiment and the flow visualization were conducted separately. A relationship between the
cooling performance of the pulsating flow around a cylindrical heating element mounted in the
narrow cooling channel and the growth and the detachment of the bubbles around the element were
investigated. It is found that the optimum pulsating wave pattern can control the bubbles® growth
and detachment, and this achieves effective heat transfer enhancement around the heating element.
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