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Study of air cooling to remove high heat flux of 10MW/m2
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To achieve an air cooling system high heat flux for the electronics cooling, the
supersonic air flow with low temperature, which was generated by an adiabatic expansion, and
micro-channel were applied to micro-heat exchanger. By using a microchannel, the boundary layer thickness
decreases and convective heat transfer coefficient is improved. The density distributions of the
supersonic air flow inside the micro-channel, which was impossible to measure by conventional technique,
were visualized and measured by using phase-shifting interferometer. From the comparison between the
results of experimental and calculated, the cooling performance was evaluated. Then, it was evaluated as
1.5 MW/m2 despite the sir cooling.
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Fig. 1. Bulk mean temperature and Nusselt
number distribution at the downstream of the
nozzle section.
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Fig. 2. Comparison of the density
distributions between the experimental
and calculated results.
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Fig. 3. Density distribution of the entire
micro-channel from the numerical
simulation.
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Fig. 4. Schematic diagram of the
concept of micro heat sink. Upper plate
of micro heat sink is not shown in this
figure because of the viewability.
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Fig. 5. Heat flux of the micro heat
exchanger on the fin thickness for 1, 5, 10,
15, 20mm in fin height.
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