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Frost Prevention of Fin—Tube Heat Exchanger
by Spreading Antifreezing Solution
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ABSTRACT: A study on frost prevention of fin-tube heat exchanger is experimently per-

- formed by spreading antifreezing solution on heat exchanger surface. It is desirable that the
antifreezing solution spreads completely on the surface forming thin liquid film to prevent
frost nucleation and crystal growth and to reduce the thermal resistance across the liquid
film. A small amount of antifreezing solution falls in drops on heat exchanger surface using
two types of supplying devices, and a porous layer coating technique is adopted to enhance
the wettedness of antifreezing solution on the surface. It is observed that the antifreezing
solution liquid film prevents fin-tube heat exchanger from frosting, and heat transfer perfor~
mance does not degrade through the frosting tests. The concentration of supplied antifreezing
solution can be determined by heat transfer analysis of the first row of heat exchanger to
avoid antifreezing solution freezing due to dilution by moisture absorption.

Key words: Antifreezing solution(¥-% %), Frost prevention(2/¢8}%]), Fin-Tube heat exchager
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Fig. 1 Schematic diagram of sprayed brine distribution system.
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Fig. 3 Schematic diagram of heat exchanger.
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Table 1 ~Geometric specification

Heat exchanger A B
Tube outer diameter (mm) 9.52 9.52
Tube material ' . Cu Cu
Column x Row _ 5x6 5%6

Fin pitch (mm) 5 3
Height (mm) 150 150
Depth (mm) 110 110
Length (mm) 350 350
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Fig. 4 Photography of heat exchanger.

Table 2 Test conditions

Heat exchanger A B
Initial air flow rate (m*/min) | 3.15, 473, 63
Air inlet temperature (C) 7
Air inlet relative humidity (%) 88
Sprayed brine flow rate (g/min)| 150, 200, 250
Brine flow rate (kg/min) 55
Brine temperature ('C) -13, —-15
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Fig. 5 Photography of type A heat exchanger under frost condition.
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