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Film Boiling Heat Transfer around a Vertical Finite-Length Cylinder
with a Convex Hemispherical Bottom

Takashi YAMADA**, Kaoru TOYODA, Toru SHIGECHI,
Satoru MOMOKI, Kuniyasu KANEMARU and Tomohiko YAMAGUCHI

* Department of Mechanical Systems Engineering, Nagasaki University,
1-14 Bunkyo-machi, Nagasaki-shi, Nagasaki, 852-8521 Japan

The film boiling heat transfer around a vertical silver cylinder with a convex hemispherical
bottom was investigated experimentally for quiescent water at atmospheric pressure. The experi-
ments have been carried out by a quenching method. The diameter and length of test cylinder are
32 mm and 48 mm, respectively. The test cylinder was heated to about 600°C in an electric furnace
and then cooled in saturated or subcooled water with the immersion depth of about 100 mm. The
degree of liquid subcooling was varied from 0 K to 30 K. The analytical solutions for saturated and
subcooled boiling are obtained by applying the two-phase boundary layer theory for the vapor film
with the smooth interface. The experimental data can be correlated within +15% by the present
prediction method. Also, the lower limit of film boiling was examined in terms of wall heat flux and
degree of superheating. '
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1. Silver cylinder

2. K-type sheath thermocouple
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3. Supporting stainless tube
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Lt =48mm
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Fig.1 Test cylinder
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(a) 7=30sec, ATsat~340K (b) 7=95sec, ATsat~135K

Fig.2 Film boiling phenomenon around a vertical cylin-
der with a convex hemispherical bottom for
AT su=0K.

(a) T=16sec, ATsat~340K (b) 7=30sec, AT sat~235K

Fig.3 Film boiling phenomenon around a vertical cylin-
der with a convex hemispherical bottom for
AT sup=20K.
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Fig.4 Cooling curve and cooling rate
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Fig.5 Cooling curve
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Fig.6 Boiling curve
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