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An Experimental Study on the Frost Prevention using
Micro Liquid Film of an Antifreezing Solution
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ABSTRACT: The effect of antifreezing solution liquid film on the frost prevention is experi-
mentally investigated. It is desirable that the antifreezing solution spreads widely on the heat
exchanger surface forming thin liquid film to prevent frost nucleation and reduce the thermal
resistance across the film. A porous layer coating technique is adopted to improve the wet-
tedness of the antifreezing solution on a parallel plate heat exchanger. The antifreezing solu-
tion spreads widely on the heat exchanger surface with 100 gm thickness by the capillary
force resulting from the porous structure. It is observed that the antifreezing solution liquid
film prevents a parallel plate heat exchanger from frosting. The reductions of heat and mass
transfer rate caused by thin liquid film are only 1~2% compared with those for non-liquid
film surface.
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Fig. 1 Schematic of porous layer coating.
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Fig. 2 A diagram for heat transfer process on
the heat exchanger.
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Fig. 3 Schematic of performance test setup.
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Fig. 4 Schematic of plate heat exchanger.

Table 1 Test conditions

Plate temperature [TC] -10
Air temperature [TC] 20
Relative humidity [%] 50, 60, 70
Air flow rate [cmh] 31, 42, 51
Supplied brine flow rate [g/min] 3,6 9
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(a) Bare surface
( m;=0.3 g/min)

(b) Porous layer coating surface
( m;=0.3 g/min)

(c) Porous layer coating surface
(m;=1.7 g/min)

Fig. 5 Wetting shape on the dry surface.
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Fig. 6 Wettability length and velocity of anti-
freezing solution with the lapse of time.
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Fig. 10 Photography of aluminum plate under
frost condition.
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Table 2 Uncertainty of air flow rate, heat
transfer and heat and mass transfer

coefficients
qs h qL hp
41cmh  11.17% 11.34% 21.39% 21.48%
51cmh 11.02% 11.21% 19.87% 19.96%
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Fig. 14 Performance deterioration of heat exchanger by liquid film.
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