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ABSTRACT: This paper proposes a mathematical model for predicting the. frosting perfor-
mance on a fin-tube heat exchanger. The model consists of empirical correlations of average
heat transfer coefficients for the plate and tube surfaces and a diffusion equation inside the
frost layer. The numerical results are compared with experimental data for the frost thickness,
the frosting rate and the heat transfer rate to validate the proposed model. The results are in
good agreement with the experimental data, and show that this model can be applied to pre-
dict frosting performance of common fin-tube heat exchanger.
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Fig. 1 Schematic diagram of typical fin-tube
heat exchanger.
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Fig. 2 Flow chart for numerical analysis.
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Table 1 Geometric parameters of a typlcal fin~
tube heat exchanger

Parameters Values
Fin width 60 mm
Fin length 27 mm
Fin thickness ) 0.15 mm
Row 1,2 20 mm
Fin spacing Row 3,4 10 mm
Row 56 75 mm
Row 7,8 5mm
Number of columns 2
Number of rows 8
Tube length 440 mm
Tube diameter 8.5mm
Transverse tube spacing 25 mm
Longitudinal tube spacing 30 mm

TLO) wkgke) ugws) TLO
9 m Experiment 8 000464 15 33
Numerical result '

m, ., g/min
(-3

0 30 60 90 120 150 °
t, min
Fig. 5 Comparison of numerical results and
experimental data on the frosting rate
in a typical fin-tube heat exchanger.
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