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Investigation of Mechanisms of Heat Transfer Enhancement in Complex Flow
Passages by Pulsating Flow and Application to Direct Hot Spot Cooling
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The objective of this study is to develop a novel cooling technology with
high efficiency that can be applied regardless of dimensions of cooling devices. We focused on an
application of a pulsating flow that exists in flow systems in our body, deviating from an existing
concept for conventional flow control method for cooling devices.

Firstly, the heat transfer enhancement around centimeter scale heating components by the pulsating
flow was clarified. Secondly, the scale effect of the heat transfer enhancement by the pulsating
flow was investigated while changing working fluids and the dimensions of the flow passages.
Finally, an effectiveness of the pulsating flow in a miniaturized flow passage that simulates the
direct hot spot cooling was evaluated. Through this study, a possibility of a development of a novel

cooling methodology based on the application of the pulsating flow is clarified regardless of the
working fluids and the dimensions of the cooling systems.
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