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Film Boiling around Vertical Cylinders
with End Surfaces of Various Configurations
(2nd Report: Lower Limit Point of Film boiling)

by

Toru SHIGECHI*, Takashi YAMADA*, Satoru MOMOKIT*
Kaoru TOYODA**, Tomohiko YAMAGUCHI* and Shuya HANDA***

The wall superheat at the lower limit of film boiling of a vertical finite-length silver cylinder,
AT nin, was determined experimentally by quenching method for saturated and subcooled water at
atmospheric pressure. Five kinds of cylinders were tested where the end surface is flat, hemispherical
or conical. The following results were obtained from the experiments. (a) For a cylinder with flat end
surfaces, AT i, has an average value of 136 K for saturated water, irrespective of the aspect ratio,
L/D, where L is the length and D the diameter of the test cylinder. AT, increases linearly with an
increase in liquid subcooling, AT g1, and exceeds always the thermodynamic limit of liquid superheat
(about 225K) for water at atmospheric pressure for ATg,p larger than 12K. This tendency is similar
to the cases of a sphere and a horizontal cylinder obtained experimentally by Dhir and Purohit,
and Nishio and Uemura, respectively. (b)For five kinds of cylinders with various end configurations,
AT iy, is irrespective of the end configurations for saturated water. However, in subcooled water,
AT nin of the cylinder with flat end surfaces has a larger value than those with a hemispherical or

conical end surface.
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1. Test cylinder 2. K-type thermocouple(@1lmm)
3. Supporting stainless tube(@4mmx@3mm)

Type cylinder size S \% V/S
D [mm] | L [mm] | [em?] | [em?®] | [mm]

A 64.3 38.6 6.00
B 56.3 34.3 6.09
C 32 48 51.6 30.0 5.82
D 56.3 34.3 6.09
E 64 64.3 42.9 6.67

Fig.1 Test cylinder
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Fig.5 Photographs of film boiling around vertical cylinders with end surfaces of various configurations close to local

collapse of a vapor film at ATs,,=20 K, taken with the shutter speed of 1/8000 seconds
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