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Experiments on Film Boiling Heat Transfer around a
Vertical Finite-Length Cylinder
(Effect of Bottom and Top Surfaces Configurations)

by

Takashi YAMADA*, Kenichi ARAKI**, Toru SHIGECHI*
Kaoru TOYODA**, Satoru MOMOKI** and Tomohiko YAMAGUCHI*

The film boiling heat transfer around vertical finite-length silver cylinders was investigated
experimentally for quiescent water at atmosphereric pressure. The configurations of bottom and
top surfaces of silver cylinders are (1) flat bottom and flat top, (2) curved bottom and flat top
and (3) flat bottom and curved top, where “flat” refers to “horizontal” and “curved” to “convex
hemispherical”. The experiments have been carried out by a quenching method. The diameter of
the test cylinder is 32mm and the lateral length is 32mm. The test cylinder was heated to about
600 “C in an electric furnace and then cooled in saturated and subcooled water with the immersion
depth of about 100mm. The temperature is measured using a K-type thermocouple inserted into
the center of the test cylinder. The degree of liquid subcooling was varied from 0 to 35K. The effect
of bottom and top surfaces configurations on the degree of superheating and the wall heat flux at

the lower limit of film boiling was discussed.

Key Words : Film Boiling, Vertical Cylinder, Bottom and Top Configuration, Heat Transfer,
Lower Limit of Film Boiling
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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/con-
trol unit 11. Electric furnace 12. Video camera
13. Video cassette recorder 14. Digital AV mixer
15. Video monitor

Fig.1 Schematic of experimental apparatus
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1. silver cylinder 2. K-type thermocouple(¢1lmmm)
3. supporting stainless tube(@4mmx@3mm)

test cylinder size A v V/A | range of
cylinder | D[mm)] | L[mm] | [cm?] | [cm?] | [mm] | ATy, [K]
type A 32 32 56.3 | 34.3 | 6.09 0 ~ 30
type B 32 32 | 48.3 | 25.7 | 5.33 | 0 ~ 20
type C 32 32 56.3 | 34.3 | 6.09 0 ~ 35

Fig.2 Test cylinders and experimental conditions
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