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AN ANALYSIS ON SUBCOOLED FILM BOILING FROM A FINITE-SIZE HORIZONTAL
DOWNWARD-FACING SURFACE
— CONSIDERATION ON THE BOUNDARY CONDITION AT THE PLATE EDGE -

Kaoru TOYODA and Shintaro MURAKAMI

ABSTRACT: We investigate the reliability and practicality of the analytical results obtained for the vapor film
thickness, vapor velocity, mass flow rate of vapor at the plate edge, and the Nusselt number averaged over the sur-
face of a finite-size horizontal downward-facing plate. The goal is to clarify the conditions of vapor outflow at the
plate edge as these have not been elucidated in previous experimental studies, which focused on the measurement
of heat transfer and the observation of phenomena of boiling. For analysis, we adopt the two-phase boundary
layer theory and an integral method, which can determine the variation of vapor film thickness in the direction of
vapor flow by reasonably assuming the profiles of velocity and temperature in the vapor film and liquid boundary
layer. The inclination angle of the vapor-liquid interface at the plate edge is varied ranging from 0 to 90 degrees.
The results provide a useful guide to future research into observing the conditions of vapor outflow in detail and
measuring vapor velocity at the plate edge.

Key Words : Film boiling, Finite-size horizontal downward-facing surface, Vapor film thickness, Inclination angle
of the vapor-liquid interface, Two-phase boundary layer theory, Integral method



