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Analysis of a Cylindrical Pin Fin with Variable Diameter
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Abstract

A cylindrical pin fin with variable diameter is analyzed by using the one
dimensional analytical method. Heat loss and fin efficiency are presented as a
function of the fin diameter, length and convection characteristic numbers ratio.
The relationship between the fin diameter and convection characteristic number
over the fin for the same amount of heat loss is shown. One of the results
indicates the fin efficiency increases as the fin diameter increases while that
decreases as the fin length increases.
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Fig. 1 Schematic diagram of a pin fin
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Fig. 2 Temperature profile along the normalized Fig. 3 Fin performance vs. the fin length (M=0.1, 8
position of the fin length (M=0.1, 8=1) =1)
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Table 1 Variation of fin length for n=0.35 (8=1)

L for n=0.35
D M=0.05 M=0.1 M=0.2
01 1.9825 1.3938 0.9783
05 43617 3.0476 21134
1.0 6.0951 4.2367 29227
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Fig. 4 Fin performance vs. the fin diameter (L=4, 3
:1)
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5 Fin performance vs. the convection
characteristic numbers ratio (M=0.1, D=0.5)

Fig.

Fig. 6 The relationship between D and M for the
same amount of heat loss (8=1)
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