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Heat transfer of subcooled flow boiling and gas-liquid interface structure at
boiling transition on boiling heat transfer enhancement surface
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Boilin? heat transfer enhancement and increase in the critical heat flux
could be achieved simultaneously by thermal spray coated surface for forced convective subcooled
boiling flow. Boiling heat transfer enhancement factor could be kept over the heat flux range up to
the CHF. To clarify the gas-liquid interface structure in the boiling transition, two types of
capacitance sensors for average and local void fraction near the heating surface had been dveloped.
Obtained results for subcooled boiling flows are summarized as follows. High heat transfer
enhancement could be obtained by surface boiling under the low heat flux condition. The difference
in void fraction between smooth and coated surface was a little for the developed nucleate boiling.
The void fraction at the boilin% transition was higher for the coating than the smooth surface.
These results show a method of flow control to improve the critical heat flux for the development of
boiling heat transfer enhanced surface.
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Fig. 2 Detail configuration of the test section.
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Fig. 3 Arrangement of capacitance sensor for void fraction measurement.
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Fig. 4 Boiling curves for the smooth and thermal spray coated surface.
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Fig. 5 Void fraction fluctuations.
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Fig. 6 Time-average void fraction plotted against heat flux.
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Fig. 7 Standard deviation of void fraction fluctuation plotted against heat flux.
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