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1. Test cylinder 2. Boiling bath

3. Lifting device 4. Heater

5. Digital camera 6. K-type thermocouple
7. K-type thermocouple 8. Data logger

9. Electric furnace

Fig. 1 Schematic of experimental apparatus
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(a) 7=0sec, ATy, ~ 440K  (b) 7=9sec, ATy, ~ 400K (c) 7=20sec, ATy, ~ 360K (d) 7=32sec, ATy, ~ 320K

(e) 7=45sec, ATy, =~ 280K (f) 7=60sec, ATy, ~ 240K (g) 7=72sec, AT, ~ 210K (h) 7=103sec, ATy, =~ 143K

Fig. 3 Photographs of film boiling around a reversed circular truncated cone for A T,,=0K

(e) 7=22sec, ATy, =~ 320K (f) 7=30sec, ATy, =~ 280K (g) 7=34sec, ATy, =~ 260K (h) 7=39sec, ATy, =~ 237K

Fig. 4 Photographs of film boiling around a reversed circular truncated cone for A T,,=10K
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Fig. 6 Boiling curves
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EXPERIMENTS ON FILM BOILING HEAT TRANSFER AROUND A
REVERSED CIRCULAR TRUNCATED CONE

Kaoru TOYODA

ABSTRACT: Film boiling heat transfer from a vertical finite-length cylinder is affected by the area of bottom
and lateral surface and the angle between these surfaces. In this study, we first carried out quenching experiments
to clarify the effects of the area and angle on the film boiling heat transfer with a pure aluminum reversed circular
truncated cone of which top surface diameter, bottom surface diameter and length are 48mm, 24mm and 48mm
respectively. The bulk liquid was pure water. The test cylinder was heated to about 560 degrees C in an electric
furnace and then cooled in saturated and subcooled water with a submersion depth of 150mm. The characteristics
of the film boiling heat transfer from the reversed circular truncated cone are discussed with cooling curves and

boiling curves.

Key Words : Film boiling, Reversed circular truncated cone



