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FILM BOILING HEAT TRANSFER AROUND A VERTICAL FINITE-LENGTH
CYLINDER TO SUBCOOLED TAP WATER (SECOND REPORT)

Kaoru TOYODA and Masato YAMAZOE

ABSTRACT: Predicting temperature and the amount of heat transferred more accurately by means of the thick-
ness and the shape of the vapor film covering the cylinder are required for improving the accuracy of prediction
and obtain local heat flow rate and local temperature on each surface regarding pool film boiling around a vertical
finite-length cylinder with a bottom. We focused the vapor film thickness under the bottom since the shape and
the thickness of the vapor film covering the cylinder are governed by (1) the vapor generated under the bottom
surface, (2) the vapor grows thicker during flowing upward along the vertical lateral surface and (3) the vapor
generated on the top surface. Quenching experiments on film boiling around a vertical finite-length aluminum
cylinder were carried out to investigate the shape and the thickness of the vapor film under the bottom surface.
The diameter and length of the test cylinder are 32 mm and 32 mm, respectively. The test cylinder was heated to
about 560 degrees C in an electric furnace and then cooled in subcooled water with a submersion depth of 150mm.
The body temperature was measured by a K-type sheath thermocouple placed near the center of the cylinder. The
behavior of the vapor film around a vertical finite-length cylinder was observed with video camera. The vapor
film thickness at the center of the cylinder is measured by means of binarized images. As a result, the vapor-liquid
interface under the bottom surface is turbulent appreciably and varies temporally. However, the minimum value
of the vapor film thickness at the center of the bottom surface corresponds to the analytical value derived from
two-phase boundary layer model in which the flow is laminar in vapor boundary layer and liquid boundary layer.
This result shows that the assumptions of the analysis correspond to experimental condition. The temporal change
in vapor film thickness at the center of the bottom surface is elucidated particularly in the paper.

Key Words : Film boiling, Vertical cylinder, Thickness of the vapor film



