A Numerical Simulation of Boiling Heat Transfer
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This paper reports a method to simulate heat transfer from boiling surface by using time dependent dry-patterns of the
macro-layer. Employing a one-dimensional heat conduction model, the processes of heat transfer for nucleate boiling,
critical heat flux condition, and transition boiling were simulated. In addition, equivalent thickness of macro-layer, heat
flux, and the surface wettability effect were predicted. The simulated results agree well with the experimental data. It is
suggested that the numerical smulation is useful in understanding the mechanism of boiling heat transfer more clearly.
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Fig. 1 Model of heat conduction and evaporation
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Fig. 2 Periodic change of dry patterns on 10 mm diameter heated surface

near CHF condition of DT = 23K &

q = 1.4 MW/m?
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Fig. 3 Change of heat flux g by void fraction a and thickness d

for near CHF condition
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Fig. 5 Periodic change of heat flux and equivalent thickness of
macro-layer for (1) Nucleate (2) CHF (3) Transition boiling
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