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A Characteristics Study on the Visualization and Heat Transfer of the

Frost Formation Structure Variation by Control Plate Surface Temperature
Kyung-Chun Kim « Choon-Sik Ko - Jae-Hong Jeong « Young-Hwan Ko + Jong-min Shin
Abstract

To control the frost formation, a temperature variation of the cooling plate and characteristics
on hydrophilic and hydrophobic surfaces was attempted. As a temperature variation of the
cooling plate, being closely related to the frost layer density of frost layer is found to be
affected by the melting process inside the frost layer during the heating period. At
characteristics on surface, completely different structures of frost are appeared in the initial
stage of frost formation due to the difference in surface conditions, while those effects are
vanished with time. It is found that the frost thickness, density and heat flux characteristics are
closely associated with the frost structure.

Key Words : Acl(frost), Hydrophilic(Zl24), Hydrophobic(A44),Frost Control(ZHARI01),
Thermo—Electric Cooler(& X2 & X|),
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Fig. 1 Schematic of wind tunnel
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Table 1 Test condition of visualization

Condition
Air temperature 26°C(299K)
Air humidity 65%
Air velocity 1.0 m/s

Plate Periodic |-15.8, —12.6°C(1/240Hz)
temperature -
(average) | Constant -17.0C

Table 2 Test conditions of variation of frost
thickness and density

Condition
Air temperature 24T (297K)
Air humidity 75%
Air velocity 1.0 m/s
Plate Periogdic {-1.0 ~=12.0C(1/600Hz)
temperature »
(min & max)| Constant -4.5, -10.0C

Table 3 Test Condition

Condition
Air Temperature) 14 C(287K)
Air humidity 80+3%
Air velocity 1.2 m/s
Plate temperature -15T
204 Avg Temp. =-17.0°C
154 e Avg Temp. =-15.8°C
5 m: ------ Avg Temp. =-126'C
‘g :
P
E s 4

T T T T
o s00 1006 1500 2000
Time(sec)

Fig. 2 Temperature variation of the plate
for frost visualization.
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Fig. 3 Visualization of frost layer with a
constant all temperature, Tcag==17.0T
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Fig. 4 Visualization of frost layer with a Fig. 7 Visualization of frost layer (Hydrophobic).
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Fig. 8 Variation of Heat Flux.
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Fig. 5 Visualization of frost layer with a §zow-
periodic temperature variation, é
Teag=-126°C. -
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Fig. 9 Variation of Heat Flux.
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