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1.Test cylinder
2.Boiling bath

3.Lifting device

4.Temperature controller

5.Heater

6.Glass box

7.Digital camera
8.K-type thermocouple
9.K-type thermocouple

10.Data logger

11.Electric furnace

Fig. 1 Schematic of experimental apparatus

RS O IS &NV 77K (REE R D7K) HiEH
ELT kW AREOMARZ 2 HREL TWV5.
DB THRAET 2 KM R B O 3L 7
IKEEET BV E SIS, WEEONANCERL S A
F8 [200mm(L)x250mm(W)x400mm(H)] Z &% T —
HKMEIC LTS, EFHPO/N )L 7 KOG IR E
HIEHREBIC K > T—EICRTeNT V5. Fig2 iF4%E
R G U7z R alid 26 9 % A REEMED
WX %R L7250 T, DIZMF:OERE (D=32mm),
HIZMBEOEE (H=32mm), Drp (&AL IR D
B (Drp=33mm) B & U Hrp (3 A BRI O E
(Hrp=8mm) TH 5. HakMIMEIciE, —MMICBESE
BICHRE NS W EICHXRTLZMTAF LT
&, BRUFTMARICEELICS WS ENET I
UL AS056 2R Lz, AP OEHIFOR
B, AAEOFOERICAE ER K D 24mm DAL
BETHATNTVS Y —ZF Ilmm O K BIEE T
THIEESNS. MEOREZT—2a—Iickb 0.2
Bov 7V R TERIE NS, MErs: i

-

(@



2m &, A s

FREG = TR

1. Cylinder

2. K-type sheath thermocouple
(¢1.0mm)

3. Supporting stainless tube
(M4x68mm)
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Fig. 2 Test Cylinder
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(a) 7=0sec, AT ~ 450K (b) 7=22sec, AT =~ 350K (c) 7=61sec, ATy ~ 200K (d) 7=63sec, ATy = 190K
Fig. 3 Photographs of film boiling around a vertical cylinder for A T,,=0K (taper-edge)
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(a) 7=0sec, ATg ~ 450K (b) 7=5sec, ATg ~ 400K (c) 7=10sec, ATy =~ 350K (d) 7=13sec, ATy = 325K
Fig. 4 Photographs of film boiling around a vertical cylinder for A T,,=15K (taper-edge)

(a) 7=0sec, ATs ~ 450K (b) 7=22sec, ATg ~ 350K (¢) 7=63sec, ATy ~ 200K (d) 7=75sec, ATy = 165K
Fig. 5 Photographs of film boiling around a vertical cylinder for A T4, =0K (straight-edge)

(a) 7=0sec, ATg ~ 450K (b) 1=7sec, ATs ~ 400K (c) T=14sec, ATy ~ 350K (d) 7=16sec, ATy =~ 335K
Fig. 6 Photographs of film boiling around a vertical cylinder for A Tg,=15K (straight-edge)
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Experiments on Film Boiling Heat Transfer around a Vertical Finite-Length
Cylinder with a Stepped Taper-Edge

Kaoru TOYODA and Takuya OKAMOTO

ABSTRACT : The film boiling heat transfer around a vertical aluminum cylinder with a stepped taper-edge was
investigated experimentally for quiescent water at atmospheric pressure. The diameter of test cylinder is 32mm and
the length is 32mm. The test cylinder was heated to about 580 °C in electric furnace and then cooled in saturated and
subcooled water with immersion depth of about 100mm. The degree of liquid subcooling was varied from 0 to 15K.
The film boiling heat transfer increased in terms of heat flux by 105% with an increase 15K in liquid subcooling.
Further, the experimental results from the vertical aluminum cylinder with a stepped taper-edge were compared with
those of a vertical finite-length cylinder and the value of heat flux for the vertical aluminum cylinder with a stepped
taper-edge is about 30% higher than that of the vertical finite-length cylinder at the liquid of subcooling of 15K
whereas the value of heat flux for the vertical aluminum cylinder with the stepped taper-edge is about 5% higher
than that for the vertical finite-length cylinder for saturated water.

Key words : Film boiling, Vertical cylinder, Stepped taper-edge, Heat transfer



