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An Experimental Study on the Melting of a Horizontal Cylindrical

Ice-Bar Submerged in Water

Dong Wook Lee and Sang Sin Yoo

Key Words: Melting Ice-Bar(ftfi#= = d-&4#), Shadowgraph(f&%), Melting Shape
(BRI, Flow Direction(#EhA1d), Critical Temperature(Fg R B E)

Abstract

The melting phenomena of the horizontal cylindrical ice-bar submerged in water are experiment-
ally investigated for the temperature range from 2.5°C to 15°C. The shapes of the melting ice-bar
are recorded by the Photo-Elasticity Apparatus with modification of the test section.

The shadowg raphs of the melting ice-bar show that water adjacent to the bar flows upward for
the temperature range from 2.5°C to 5.6°C while above the temperature of 5.6°C the flow is down-
ward direction. The local and average Nusselt numbers become minimum at 5.6°C which is consi-
dered as a critical temperature and the Nusselt numbers increase as temperature difference from

the critical temperature increases.
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Fig. 1 Schematic diagram of experimental apparatus

mete 25 BEAFZ o] T & Ade BE]
HE AAINT FARBE FET Aelch o FH9
AgzL Fig. 15 2ok g74 O XFE O3 @
o 294 #A= @ Iris(pinhole), @ @ 3|Q=
dz, @ 23¥, @ AANTer TAs I
o} o] FA] FelA FTHE A= ©,® Aol =
B3 @F LB Asy 225 AP &
A B BEEIA 24t BRYNA W=
He gae ukx] & 3] ddsd Y3k KLY
27]e) 1000mm X 320mm X 1000mm = 3t 12, Fife
= Az, H2AsY At ZE XHE 100mm
FA9 2d2¥2 BRARSG. BIa ¥ S9%
o] F7 3mm, 27| 100mx100m ¢} fejagd FEX
7 Az st gl o1 XFE FdsA s, &
o shilERel X FASA dSEET 2FAL F
JEE pEE BB Eoh EHa ok L 5
=gon B BEXE ¢ HEFRES Hadz
Siste] MEHE B39 REEE =l 100mm 33
o= ANz, E & 2AG B 34 A
3 FEi%d £ 1548 45t o BEE WEY
4+ =& slg.on #EHE MER Copper-Consta-
ntan & A-&3tg . '
RE-ql ook MEE RE 50mm 3o 320mm <l
2 dubsd FHES BkIoR AR, FH
OEl A7 smme] AuUEE ¥z 4L vAE u
Eo] AT g=, el hlE FANES 3 &
LS HhE 431 zeld 2T 5 QA S
. Q8L RiEFt Az BHAEY 92 e A%y
0°C ol 7t71¢ & SKIAE U8 BB
E=Fed uvale@3de) S dol e §3

¥z,

% ¥

A BEY Trid fe] 2893= EENE A
B fdke] 989 BEE 0°Co A= 2
o exdd F45 AYBF 0°Col sArhe darel &
Sl A FAZ 4AASESL EL 0°Col AR 9
39 LxlA FA BA AW HEe 43S

b olw] Q2o BERES ¢71 Sished L =E
HEHE F45t] 429 LAt 0°Col Jhkg
74e g Fo] Ao n Agdgih

2.2. ERFA*E

2RI BES 47 i8td ' Tkl et BED
FHiel wek BRETIT Bhets] Wi o] BTN
L BEHHEC WEtd BEoR fXHelof ¥k w
2}4 Fig. 13 e A9 £H/E 4 243 KE
2285 Yok 2E Yol FEMe Az EHHRA
o we] s3o] HA st Fig. 2& & A9
& ndacl, ¥z S e B G4 €A R
HhE 7 HEtd B BEREBAA BEE B34
wEm A7t Zlete FERES B Sl Asd d
LS ASsn 28384 A2 AJzeA dfE A
e B fEe sHEA AHA stgoh L A"AA E
9 25k 2.5°C 28 15°C 27X HHojx o] ER
9 x4 Lol Az A el Brae 2
ok ApAlew Esigith &, ER=S v 25
9] woko] Fig. 198 23 @d) vehie ofd] £
age vehle BEY e derols] dRfr
B vtE gz e Ya g AZAAE F A4l
2 &8y, o« 443 YEL 3% FY ASA-
4000} =FA 2 60 o g

Fig. 2 A photograph of experimental setup
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Pig. 3 Shadowgraphs of the melting ice-bar
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Fig. 4 Nu vs angle for various dimensionless time
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Fig. 5 Nu vs dimensionless time for various tem-
perature
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