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Development of Uni-directional Porous Copper Heat Sink with Energy and Carbon
saving

Yuki, Kazuhisa
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Saturated pool boiling and flow boilin?/evaporation with unidirectional
uni-porous heat sinks are investigated to develop pumpless cooling and low pumping power cooling
technologies for thermal management of high power electronics, which will largely drive the
realization of the next generation energy saving and low carbon society. First, by attaching the
uniporous copper manufactured by machining onto the grooved surface, we have demonstrated the
cooling performance approaching 1000 W/cm2 with low pumping power less than 2W. In the saturated
pool boiling experiments, a boiling surface with grooves and uniporous pores that are fabricated by
machining enables the critical heat flux over 300W/cm2.
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Fig. 1 Schematics of uni-directional porous medium and EVAPORON-4
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Fig. 2 Boiling heat transfer performance Fig. 3 Pumping power of each device
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Fig. 4 Boiling heat transfer performance with soldering
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Fig. 5 Experimental apparatus for visualization of two-phase flow in EVAPORON-4
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Fig. 8 Experimental setup and test surface for visualization under pool boiling conditions
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