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Optimization of a Pin Fin with inside Fluid
(based on Fixed Fin Volume)
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Abstract

A cylindrical pin fin with inside fluid is optimized based on fixed fin volume by
using the one dimensional analytic method. Heat loss from the fin and the pin fin

radius for fixed fin volume

is presented as a function of the fin length.

Temperature variation of the fin with the variation of ambient and inside fluid
convection characteristic numbers and fin base thickness is listed. The maximum
heat loss at the practical fin length and corresponding optimum fin length and
radius are presented as a function of fin base thickness, inside convection
characteristic number, fin volume and ambient convection characteristic number.
One of the results shows that the optimum pin fin shape becomes relatively fatter

as the fin volume increases.
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Fig. 1 Schematic diagram of a pin fin
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Table 1 Temperature variation for Ry=0.15,

Le=Lp+1.5
O (X=Ly+0.02) -
o
M M; L,=0.01 L,=0.15 &
0.01 1 0.8362 0.8179 E
5 0.9581 0.9343 g
10 0.9759 0.9512
0.05 1 0.5775 0.5461
5 0.8596 0.7919 .
10 0.9156 0.8391 Le
. Fig. 2 Modified heat loss (radius) vs. the fin length
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Fig. 3 Optimum values versus fin base thickness
(V=0.3, M=20)
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Fig. 4 Optimum values vs. inside fluid convection
characteristic number (V=0.3, L,=0.1)
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Optimum values versus fin volume (L,=0.1,
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Fig. 6 Optimum values vs. ambient convection
characteristic number (L,=0.1, M=20)
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