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Numerical study for the fin efficiency of
the heat exchanger having plate fins

Z 8 &
H. C. Kang
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ABSTRACT

This study is discussed about the heat transfer coefficient and the fin efficiency of the
heat exchanger having plate fins. A new definition for the fin efficiency of the heat
exchanger is proposed. More than one hundred cases were tested numerically for the plate
fins having uniform and non-uniform heat transfer coefficient. The previous models for the
fin efficiency and the pure heat transfer coefficient were applicable to the heat exchanger
only when the NTU is very small. It was found that the fin efficiency of the heat exchanger
was nearly the same as the normalized fin temperature. The present model could estimate
the pure heat transfer coefficient within a few percent in the present test range of

O0<NTU<Z5.
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Fig. 1 Schematic diagram of the test model.
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Table 1 Dimensions and test conditions of the
heat exchangers in the present work

Parameter Unit Dimension
or range
Length of fin, L mm 50
Width of fin, W mm 5.0
Thickness of fin, ¢t mm 0.03, 0.05,
0.085, 0.1*
Space between fins, s mm 10
Thermal conductivity @ W/m.K 40, 80,
of fin, k 160, 200x
Heat transfer coefficient, W/m'K 100
h
Density of fluid, ¢ kg/m 1.0
Velocity of fluid, V m/s 04, 06,
1.0+, 10.0
Heat capacity of fluid, ¢» J/kg K 1000
Wall temperature, T °C 1.0
Inlet fluid temperature, °C 0.0

a,in

* Reference condition
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Fig. 2 Fin temperature distribution of external
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T,=0952).
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Fig. 4 Comparison of the theoretical fin
and the

temperature for the

efficiency normalized fin

uniform and

non-uniform heat transfer coefficients.
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