2004

MESZERBN

g Ja 2 Asel tig A3 A
AT
T e R EIR

Experimental Study of the Frosting Behavior on Various Plain Plate
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Abstract

An experimental study has been carried out to investigate the frosting behaviors of thermally conductive
plastic(PBT based resin) resin by comparing with those of aluminum and some plastic(PTFE based resin) test
specimens. It is found that the frosting behavior of plastic specimens with 1 mm thickness show similar trend
with aluminum except PTFE. The properties of frost formed on the specimens are affected by both thermal
conductivityand surface characteristics (hydrophilic/hydrophobic) of the materials. It can be said that the heat
and mass transfer rate of plastic materials are almost equivalent with those of aluminum.
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Fig. 2 Schematic diagram of TEM and test plate.

Table 1 Properties of test specimens

PTFE
Item Unit Al | PBT CG" |CF™10%, ‘
PTFE _ e
25% |PI 5%
Specific i . .
. 1.69 | 1.69 | 2168 | 2.08 207
gravity
Contact “ . _ . -
. [5) 82 95 96 97
anglelstatic)
Thermal o _ .
. IW/mT | 220 1.5 0.24 0.72 0.47
conductivity

"

wnw

PI : Polyimide

CG : Carbon graphite, ™ CF : Carbon fiber

Table 2 Experimental conditions

Experimental condition Value
Air velocity 1.3 m/s
Air temperature 10T

Air humidity

0.006628 kgw/kg:

Cooling temperature( TEM)

-28T
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Fig. 3 Temporal variations of frost thickness
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Table 3 Initial frosting surface temperature of
test specimens
PTFE
Specimen Al PBT . CF " 10%,
: PTFE [CG' 25%] ...
Pl 5%
Surface . . _ -
. -266 | -26.5 | -245 -25.9 -25.9
temp.(C
180 |
—C— Al P
O PBT -~ 90
- — PTFE
150 P 1 A--co25%)
- @- - CF(10%)+PI(5%)

120

90

Density(kg/m?)

60

30

0
0 30 60 90 120 150 180
Time(min)
Fig. 4 Temporal variations of frost density with
different test specimens.
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