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A study of defrosting behavior according to surface characteristics

in a fin—tube heat exchanger
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ABSTRACT

In this study, the defrosting behaviors according to the surface characteristics in the
fin-tube heat exchanger is experimentally examined. It is found that the draining rate of the
hydrophilic and hydrophobic heat exchangers are evenly dispersed during defrosting, compared
with that of the bare one. It is caused by the high density frost for the hydrophilic heat
exchanger, and surface characteristic for the hydrophobic heat exchanger, respectively. The
rest period of the hydrophilic and hydrophobic heat exchangers are shorter and their weight
of residual water are smaller than those of the bare heat exchanger. The hydrophilic and
hydrophobic heat exchangers are more effective than the bare one in terms of defrosting
efficiency, and the hydrophobic heat exchanger is better than the hydrophilic one.
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Fig. 1 The contact angle of water droplet.
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Fig. 2 The schematic of the fin—tube heat
exchanger used in this study.
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Fig. 3 The variation of heater temperature
and defrosting period on the bare,
hydrophilic, and hydrophobic fin-tube
heat exchangers.

578%7F 288t 8 AA 7| Ty, A
F4 adn ¥ EuBrizt 47 =405
min, t=41 min, t=36.7 min7}A 2 A A7+
21%, 28.3%, 24.8% & A 3ot A4 Gy
durlel zt Y FE A FA4EY 4@
g7l st vustd 2¥H, g3 £8 7)1
A4 dagrzt T4 ‘*’ﬂﬂﬂg} A 2
o, e dusir)e ¢ 2% &k Ny §3)
N A Wy Eadrst 280 #Fo
o, FE AA 7L A4 @54 dudy)
7t Zrzh 318, 0680l ZA Yehdoh
Z+ dugy] slHe X WA ehd
& A N )R 3lE 2= 2
Eugrle FAE dugrld u v,
d du@rie FAHI a7 v =
£3 o Zel7t 3§ M g3 7]

ki

&’
z
N 4y o A

2

1

RUN

T

O

2xg dusrld datd 54 s
HE 48C7F 9u, ¥4 dusre R
24C7 =A Jehdt A44 2879 3E
ex7t Be olfE HAYATYN g uie
Zol 2 z7)d BAHY nAT Agdl 93t
o A3 MaZE Aleld AAEs} wv-—ioz &
ol3tAl Hol FEolA LAY do] =
57l WEolt}, o)@A EHEZRE »
&5 g34e Uz A% wEEc

2719 Y =7 B2 olfE A
AN YRz gssrt A5sE @ 59

r)l

RESREE

Hol elatol M7t
gl Slste @4

Mozyy 25, 2
1% 97 A7A A o
| #39 gest 9. & Mg
d%sts WA ol Low SEERIEEEE
Aol T Gu@rlel Hstel YuHom

# 5 ¢ =235 min®] ZF 33
o2 gt wlEH7] AR}
2 718 (=35 min°l &3+ HHE«J Ao
g3t F, ul&go] FA3 FAEWA (=

5 minell #e %7 14T7F Ho] g9 E

FFol F9d Fo @ W IS o 7
F Algol FRAAY. W, A4 e
vAel gE$7Rc 35%0] #E (=20 min

o it L ol B g o O o (o R

e g3l 7} W7 A&Etd FAY
7)ot 22 t=35 min A4 3T W& FHo
AL 1A F, t=41 min Ao Aol TEHNA
o, agl3, ¥4 dugrle e duiy)
B} 6580 WE =17 minol o] A zE o
t=25 minol FNHL 7FA L =367 mino] A
4E FaEET 7 fuErle FRuEHEFL
Sale wEm A A Ststast A A
HrgolFe AY F7HstA &1, AR A% F
o wWEd §ATFE Tz dudrst g
dugrld vlste FJUidez B

0.4
—0—9=12"
- o -9=74° a
0.3 | —o—4=12¢° a
.o
9
;02
01f
s
0.0 L 3 L Bug-ig ]
0 10 - 20 30 40 50

t, min

Fig. 4 Water draining rate with time on the
bare, hydrophilicc and hydrophobic
fin-tube heat exchangers.
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Fig. 5 The effect of contact angle on melting
efficiency and draining water ratio
during rest period.
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