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Development of functional porous heat sink toward zero energy-wasting

Yuki, Kazuhisa
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In this study, heat transfer performance and applicability of functional porous
media are evaluated in order to contribute energy saving of cooling system in industry. The porous media
introduced are copper-particle-packed beds with high accuracy of size. Three cooling devices with
different liquid supply and vapor discharge are proposed to evaluate the heat transfer performance for
the liquid subcooling and the flow rate. It is clarified that low flow rate of liquid supply enables the
heat removal of over 10MW/m2 at the heat transfer surface of 3.0 cm in diameter. Evaluating from all the
experimental and numerical data, novel porous media with uni-directional pore structure, which can solve
all the thermal issues utilizing the porous media, are newly proposed. It is verified that it is possible
to achieve the heat removal of 10WWW/m2 under much lower flow rate and lower wall-superheat conditions.
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Fig. 1 Details of experimental apparatus
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Fig. 7 Boiling heat transfer performance of Type3
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Fig. 8 Uni-directiona porous heat sink
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Fig. 9 Heat transfer performance of
uni-directional porous heat sink
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