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A study on the behavior of frost formation according to
surface characteristics in the fin—tube heat exchanger
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ABSTRACT

In this study, the behavior of frost formation according to surface characteristics in the

fin-tube heat exchanger has been examined experimentally. The results show that the
thickness of the frost which is attached to the hydrophilic heat exchanger becomes thin and
the air pressure drop is smaller than that of bare aluminium heat exchanger. However, the
frost mass of hydrophilic heat exchanger is more than the bare one. Hence, high density frost
is attached to hydrophilic heat exchanger. The sensible and latent heat flux of hydrophilic
heat exchanger is bigger than that of bare one, but the increasing amount is very small and
the improvement of thermal performance is also very small. The variation of fin-pitch of heat
exchanger shows little influence on frost formation and hydrophilic heat exchanger loses its
surface characteristics rapidly with increasing relative humidity.

BR :
my -
4P

of

kX1

ApeE] [%]
#4% [g]

2= [kg/m’]

*

*%

Foyehstm oo
489, eYvstm AT

1. M

i

Aol 27k HA FYF z2E &F
F5717F Gudol HPHUA Y WzhEof
58 F AYLE g Amza ¥4
235e et dagr)d 2aEd MIe
g9 dEE 3l Fr| FEv] Alely dA
28 gaAH, 7 F2 d44e 444
719 48 AsE A st £E7 Aol
4g uAA doh "Hd FHE H%E #A
7] AdlME 9 Algte] Ad & Fdr
2 A& AAS Folotwt FHed|, ol& A
(defrosting)el gt geh. ey A4S A =4
PE T WF £A4& Fastdol 3y yr13A
dol 2oz fAHooF & YEA 2 YR

L o
e

oy B ok of ol

P



378 F44 - ol#%

Water droplet Contact angle, 6

Hydrophilic Hydrophobic

6 =110°
e 9510

Fig. 1 The contact angle of water droplet.
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Fig. 2 Fin-tube heat exchanger.
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Fig. 3 Temporal variation of blockage ratio

for the bare and hydrophilic fin—tube
heat exchanger.
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Fig. 4 Temporal variation of air pressure drop
across the bare and hydrophilic

fin—tube heat exchanger.
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Fig. 5 Temporal variation of frost accumulation
on the bare and hydrophilic fin-tube
heat exchanger.
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Fig. 6 Temporal variation of frost density on
the bare and hydrophilic fin-tube heat

exchanger.
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Fig. 7 Temporal variation of heat flux on the
bare and hydrophilic fin—tube heat
exchanger.
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Fig. 8 Effect of air humidity on blockage ratio
of the bare and hydrophilic fin-tube
heat exchanger.
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Fig. 9 Effect of ar humidity on frost
accumulations of the bare and
hydrophilic fin-tube heat exchanger.
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Fig. 10 Temporal variation of heat flux on the
bare and hydrophilic fin-tube heat
exchanger.
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Fig. 11 Effect of  fin-pitch on frost
accumulations of the bare and
hydrophilic fin-tube heat exchanger.
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Fig. 12 Temporal variation of frost density on
the bare and hydrophilic fin-tube heat
exchanger with 10mm fin-pitch.
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