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An Experimental Study on the Heat Transfer Enhancement Effect
of the Coil Fins for Ice Storage System

Sung Byung Ho, Lee Bun Hee, Lim Kwang Bin, Kim Chul Ju
SungKyunKwan University, AnSan Technical College

The present study was to investigate the heat transfer enhancement effect of coil wire
fins in an ice storage system. For the two cases of tubes with internal brine flows, a
finned tube with coil wires on its outer surface and a smooth tube, the rates of ice
layer were tested and compared for both the icing processes. The coil fins were made
of a stainless steel wire with a dia. of 20lmm), and the coil had an outer dia. of
10lmm] and a helix angle of 60[°].

The experimental results showed that the coil fins could substantially reduce the
thermal resistance of the ice layer, and enhance the heat flow rates between the water
in the storage tank and the brine. The ice storing time was found to be shortened by
13[9¢] for the coil fins to get the same amount of ice layer that was built on the
smooth tube wall for 10 hours of operation when the same thermal conditions were

provided.
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[Fig. 11 Experimental apparatus to study
the icing and melting processes on a tube

[Table 1] Specification of Some Important Elements of the Experimental Equipments.

Outer . .
. Thickness Length Material
Diameter :
Tube for Brine Flow 9.52[mm](1/8") 0.8[mm] - 970lmm] Cooper
Ice Storage Tank 200[mm)] 1.5[mm] 1000[mm)] Acryl
17.5[mm] (Pith)
Coil Fi 10| Coi , i Al 2
oil Fin {mm] (Coil) 0.7[mm] (Wire) 16.965[m](Total Length) SI(302)
Thermo-Couples '
0.03[mm] T-Type

(x0.25°C error)

g g ol Ao FANS, 45F Y #ESFHY 2= EXE FHsASY
AL oo 4o 7zt 155[mm), 475[mm), 755[mm]dl +HE& 32 A3 2[mm]e]
o 3z 948 AASAY 349 g3 Edde 244 FEE 1WA SIxUN
B9 &5 22X #F AEE U7 d3td €9 Aoy THUHES dYsn ddw
FAAAN  HANFos AN agn 2z 120° AgedAM & FHe2RE Zb 25[mm],
50[mm], 70[mm]Q) 3K He] =& 1IN TAo2 FAHsU AWAANA 59 FA

- 220 -



7t " 9 30[mm]ol E@st=d o 104 7o}l 285t}

olg FEINVAN WEHELEE U Y Y4B FYste AL YZ i H(ethylene glycol
50[%] + water 50[%])2 JTL&=E -10[TC], FFFHFL llkg/minlolNt APL& FI=
& #¥oE dXEan Yo dgdAE dA s FHFVIY dungs dAsdG 27 &
Tt A 0[ClIEg EE= dAsgoy AAe A% A 18[TClolsd ¢47] o o
5427t 27|20 dHY FHd FASEE 37 A5t WA 2 &9 WL FH
E Alg3ld 271QH2 28 WZAZHI olEE 1-2AHEQG Hd¥E FdR JYHE &
g FFEs UE5ER 7 8489 259 27 AA 59 o]t 0.1[Cloluld =
gl JYAee] =9d Ao 2 sAs AYAAH e 331

3. 4% % 33
3-1. £93 Fdx9 AY 2x £

[Fig. 21 ¥Z#A9 28 $¥ol B AY 258 i Ao (A 92 U %
AetEde 271257 7[TC] olx, WA #9 227 -10(CIQ 3 ¥z 4%
FIEEE=47ImmDY AHAN FYx £ FHe2 £3 ¥ EQ25(mm], 50(mm],
70[mmDe 2EEXE Yebd Zoln. &3 x7] 87] sd (6=180[°]) &9 e=&
w43 Zasta Ad YE=HA 4T] F2d 233, o F 4 ~ 45Tl FAH Adrh.
2y B2 (0=0["DlNEe 27172=120min)elE Z7] &= @& FAsn Yoy
olF F7A3 dAsta 2 ~ TIRE FAFASL oY A= FE2 HR FAZAN
Z7] 120[min] THAME FHF €9 dHez A3 4TCI1H AXFE F4 9% EH
< weh sAstm, 7] Feje & §7] WS we Y2 F5E dF 280 BAs:e
A& vYedz 3o

(b= 4¥3Ed9 27227 18[CIA B2 7[TlY B9 2 2 9d dYL
dojuhA @skE, $FY 27I1RH - 32 BF vy A YZHAG ole %9
F A A dF &0 we FA LART UASS RAFE Rolg 4drh

8

@
2

Temperature. T[C]
-

e yeBm gst el gelE.m aelt '

EACM, ) —O ya R SR I T, e
0 o
0 80 120 180 20 00 360 20 480 340 600 0 60 120 180 240 300 360 20 480 540 600
Time, t[min] Titns, {sin]

(a) Temperature variations of water with (b) Temperature variations of water with
time for T, ;= 7[T]. time for T, ;= 1.8{TCl.

(Fig. 2] Radial temperature variations of water inside the storage tank
at circumferential angles (x=475[mm])
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[Fig. 3] Time variation of the ice thickness on the tube wall
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