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Study on Transient Film Boiling Heat Transfer around
a Vertical Finite-Length Cylinder
(4th Report : Effect of Liquid Subcooling)

Takashi YAMADA*, Toru SHIGECHI*, Satoru MOMOKI*

and Kuniyasu KANEMARU*

The effect of liquid subcooling on the film boiling heat transfer from a vertical finite-length silver cylinder was

investigated experimentally for water at atmospheric pressure. The experiments have been carried out by a transient

method, i.e., quenching method. The diameter and length of the cylinder used in the experiment are, respectively,

45mm and 45mm. The liquid subcooling was varied from 2 to 20K. As a result, the average heat flux increases with an

increase in liquid subcooling. The film boiling heat transfer was enhanced by 15 to 220% with an increase in liquid

subcooling. The minimum heat flux increases linearly with liquid subcooling.
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1.Test cylinder 2.Boiling bath 3.Lifting device
4 Temperature controller 5.Power controller. 6.Heater
7.Glass box 8.K type thermocouple 9.K type thermocouple
10.Data acquisition/control unit 11.Personal computer
12.Printer 13.Video camera 14.Video cassette recorder
15.Digital AV mixer 16.Video monitor 17.Electric
furnace

Fig.1 Schematic of experimental apparatus

. Cylinder '
(D=45mm, L=45mm)
. K-type sheath
thermocouple(¢1mm)
. Supporting tube
(¢$3mm x $2mm)

Fig.2 Test cylinder
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(a) AT,w=0K

(b) ATw=10K

(¢) AT;,,=15K

Fig.3 Photographs of film boiling around a vertical cylinder with D =45mm and L =45mm at AT,,=360K
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Table 1 Lower limit point of film boiling

ATon | 7 T | -dT/dr
K] | fsec] | [C] | [K/seq]
0 144.8 | 234.8 1.405
10 58.8 | 3185 | 3.839
20 220} 443.0 | 6.331
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