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Numerical Simulation of Dry Pattern on Boiling Surface
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Time dependent dry-patterns of the macro-layer on a boiling surface for transition and
critical heat flux conditions are numerically simulated. Assuming an initial spatial pattern of
vapor stems with random positions and different sizes, growth of each vapor stem as well as
the thickness of macro-layer are calculated based on a simple one-dimensional heat conduction
model. Simulated dry patterns, which are recorded on a video tape, give a picture of macro-layer
without the spatial or time averaging. Furthermore, wall void fraction, thickness of macro-layer,
and heat flux are calculated from the dry patterns. Decay of thickness and growth of vapor
stems are interconnected and both have an important role to determine the instantaneous heat

flux.
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Fig. 1 Model of heat conduction and vaporization near
the vapor-liquid interface.
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Fig. 2 Typical dry patterns simulated for critical heat
flux condition of AT = 30K, g = 0.93MW.
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Fig. 3 Change of wall void fraction a, thickness of
macro-layer §/6o, and nondimensional heat flux ¢°.



