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Experiments on Film Boiling Heat Transfer around
a Vertical Cylinder with a Convex Hemispherical Bottom

by

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

The film boiling heat transfer around a vertical silver cylinder with a convex hemispherical bottom was
investigated experimentally for quiescent water at atmosphereric pressure. The experiments have been carried
out by a transient method, i.e., quenching method. The diameter of test cylinder is 32mm and the length is
48mm. 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 degree of liquid subcooling was varied from
0 to 35K. The film boiling heat transfer increased in terms of heat flux by 225% with an increase in 30K liquid
subcooling at the wall superheating of 300K. The wall superheating and heat flux at the lower limit of film
boiling increased with an increase in 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/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. Cylinder

g9 y 2. K-type sheath thermocouple
- 32 (¢1mm)
/ L 3. Supporting stainless tube
/4 v (¢4mmx¢3mm)
D
/// 2 D=32mm(Diameter)

L=48mm(Length)

Fig.2 Test cylinder

42

22U, ARMEMAE O £REEE, VIER TR
ThExoND.

A = zwD2+ﬂIXL——D/m @)
1 0
vV = EwD[aL—Dmy+m (3)

B, cldHE(=234.5]/(kgK)), dT/driZHBHEE, p
(L (=10490kg/m>) T 5. ARFEBRTEIIL 72 475
OMFEDOLEITIE, IEbIER O & A —RA3 BRI b g
TIF0.02LATF, 7 7 — )VIEHEHETIX0.04LATF & 5F
flicE 20T, EHEMRONEIFZY R LD TH D
EER D,

ARBFZEC UL IEFERE T PR AL S 2 i EI S B AT/ dr 23 B )N
CIRDLEEED, TDEEDBENEAT i & B
Gmin® TNZNIRAD L DI 5.

A711111r1 - (T - Tsat)‘ ﬂ‘ (4)
47 I min
Vv dTr
min - —PC— —F— 5
q S = (5)

22T, TIEMAERE, Twdd v 7 KkoffiEETdH
5.
4. [RBHEORM

1/8000F %% 0 F5.6 TH#Z L 7= LB 0 KT 2 A
T LEEEICEKR SN LEKEO LK 6 il E ¢
DEEEEL D —f % Fig.3 B L O Fig4 ;-7 Fig3 b
LU FigdlI T A—=%2 & L GRT rI3mEE AR,
A Toar V3R EATALE EAE (FARR B — /)L 7 oK o fa Fiii
EYTH L. Fi2, ATl FWES T 7 =V E (L2
IR EIRIREE — 7NV 7 KR ) T 4. REITCHNWT
WLEACBWT TEN ) IEFEEEICER SN S
AKIENBLHANTHL BEL KIBA I HEELL T
WE S E %, TR LRI I —E O REbR TR
KOL bMEET LI EEERL T 5.

Fig.313 /X)L 7 JK B3 B8 F1OK (A Teun=0K) O 5 &,
Fig. 41375V 7 KIS T 27 — )V IK (A Teun =20K) D 5 &
THY, Iho —HOBEBERRPOSLLTOZ &h
B & IC7 572, Fig3lSmd 730 7 KA Rk o 5
&, KT TR 100mm O 7§ 1< E 8 S N 7B E A O
ML Wb o /- © it 2w % 8 O AW E <
FREETEHNTEY, Fig3(a) D & 9 2 REEIX 255
BERT 5. ToR, LECHRRRAEEAET LK
SECBATT 5. FERIRO KR T CHRAET 28K
EEMAEIH > CERT 5, —J, M ERTEFR
FRITEROERBBER SN, ThEhoZEK[E»



43

(a) 7=0sec, AT sat~490K (b) 7=30sec, AT s.~340K

(d) 7=80sec, AT s~170K (e) 7=95sec, AT sa~135K (f) 7=100sec, AT s.t~125K

Fig.3 Photographs of film boiling around a vertical cylinder with a convex hemispherical bottom at AT s,;r,=0K

(b) 7=8sec, AT sa~2410K (¢) T=16sec, AT sa4~2340K

(d) 7=26sec, AT s 260K (e) 7=30sec, AT sa~235K (f) 7=32sec, ATat~220K

Fig.4 Photographs of film boiling around a vertical cylinder with a convex hemispherical bottom at AT s,1,=20K
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