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Film Boiling around Vertical Cylinders
with End Surfaces of Various Configurations
(1st Report: Film Boiling Heat Transfer)

by

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

In order to clarify the effect of bottom and top configurations on pool film boiling heat transfer
from a vertical cylinder with a length comparable to the diameter, five kinds of silver cylinder with
flat, hemispherical and conical end surfaces were tested by quenching in saturated and subcooled
water. For saturated water, the wall heat flux averaged over the total surface of a finite-length
cylinder takes a higher value for the cylinder with a conical bottom than those for the other four
types as the wall superheat decreases. For highly subcooled bulk water, the average wall heat flux
for the cylinder with a flat bottom becomes larger than those for the cylinder with hemispherical and
conical bottoms. This is attributed that the cylinder with a flat bottom has quite a thin vapor film
at the lower end of the vertical finite-length cylinder due to the edge effect.

Key words: Film Boiling, Heat Transfer, Vertical Cylinder, Conical Bottom, Hemispherical Bottom,
Flat Bottom
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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

(G=b,tv)
(G=b,t, v) Fig.1 Schematic of experimental apparatus
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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?] | [em3] | [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.2 Test cylinder

Table 1 Surface area ratio for each surface of the test cylinder

Type
surface ratio A B C D E
top St/S | 0.1250 | 0.1429 | 0.1559 | 0.2857 | 0.2500

vertical | g /g | 07500 | 0.5714 | 0.6236 | 0.5714 | 0.5000
lateral

bottom | S,/S | 0.1250 | 0.2857 | 0.2205 | 0.1429 | 0.2500
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(a) saturated water(AT sub=0K, ATsas = 350K)
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(b) subcooled water(AT sub=20K, ATsat ~ 350K)

Fig.3 Photographs of vapor film formed around a vertical finite-length cylinder
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