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An Experimental visualization of the Pool Boiling Heat Transfer
on the Inclined square surface

JKKim", JH.Song’, S.BKim" and H.D.Kim"

Key Words: Critical Heat Flux, Inclined heating Plate, Bubble generation, Boiling heat transfer

Abstract

An experimental study was carried out to identify the various regimes of natural convective boiling
and to determine the Critical Heat Flux(CHF) on a 70mm square surface which is inclined at 180°
(upward) ,90° ,45° . The heater block made of copper with cartridge heaters is submerged in a water
tank with windows for visualization. As the heat flux increases from 100kW/m’ to 1.1MW/nr, the heat
transfer regime migrates from the nucleate boiling to film boiling and results in a rapid heat up of the
heater block. An explosive vapor generation on the heated surface, whose size and frequency are
characterized by the heat flux, is visualized by using a digital camcorder with 512X 512 pixel size at
30fps.
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Fig.1

Schematic of test facility
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Fig.2 Positions of the thermocouples in the
heater

K. W3FA 7hae) S YA, Tz
& H57) Y8, FERAYL =& FE3] sHds
o, ddzxae dSU. 4dL 94 oamMw/m’
AN - FARRA =2eIAA o 0.MW/mH
S7HNZIAA Addee £8E To d455H
stRaL, ZhdAe] AAEE 1803 %), 90
. A5EE Fo] AP, 19 FAd UdA
EIA A A XY PBHAE(SONY, DCR-
TRV 900)5 A+8-ste] #siU. FAEES2A
oA SCRYA & Alg-3t 2xAlol 8 Fal £34)
g Ut 3jEd FTIFHT L AW
(FLUKE787)% A FAHIOKI3282)E EdA &4
atof, AdAUE AR A g vla dE
2% A9 dFg. dAd T ZE A=F
njo A o= NEi= HP-VXI DAS(Data Aqui-
sion System E1401B)°] 60Hz Z}Z 22 Sampling
shA AFE A

(e

2
=

p=

vl

Al
=

3.4 ¥

my

3.1. Heat flux.

EW 9452 5w
Tayped A2 =S a}o], d
& AHE, Atsigt. AAdez 7}
2ERAE T-type A 23892 9 1K)
i, FEEYge] FREE AL ER FUHom
799 d%o=z =AY Fig3e FAY=E
AL AAEA] HF A5 AFAY AY
AR 53¢ & vasgld. % 0. IMW/m A

-65-

1000 -
.
800
-E: a
£
‘)-(‘ »
2
Heater input power
200 » Calculated by T/C
0 .f .
[ 200 400 800 800 1000 1200
Power(kW / )

Fig.3  The power to flux

& ®  90deg(Present study)
- ¢ ~0.0027
e € 0.0 (Nishikawa.et. )
10
08 001 0@ 0o
T, -TIC.A, Pr

Fig.4 Comparison of other experiments
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Fig.5(a)Saturated water pool boiling data for
180" inclination (upward).
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Fig.5(c)Saturated water pool boiling data for
45° inclination.
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Fig.6 Pool boiling photographs at near CHF for some inclined surface(180° , 90° , 45° )
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Fig.7 Cooling pattern of the inclined surfaces
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