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A Proposal of Microlayer Heat Transfer Model for Microbubble Emission Boiling
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Focusing on the microlayer, we studied the heat transfer mechanism of the MEB in
the subcooled boiling theoretically and experimentally. First, we present the theoretical estimations of
bubble-formation and growing periods on the heating surface under the large subcooling and high-superheat
conditions. The estimations give us the boiling curves. In the experiments using platinum wire, we have
obtained the heat transfer characteristics including the CHF. However, MEB is not observed on the boiling
curve. For the large subcooling, fine bubbles are observed in high heat flux region, which is considered
to be dissolved gases and have no significant effect on the boiling heat transfer. The comparisons
between the experimental results and the microlayer model show good agreement and indicate that the

period of the primary bubbles generated on the heat transfer surface is most important in the subcooled
boiling heat transfer.
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1:DC power controller 5: Digital multimeter
2: Tester 6: Heater

3: Standard resistance 7: Pt wire

4: Thermometer 8: High speed
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