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Optimization of a Pin Fin Based on Fixed Outer Radius
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Abstract

A cvlindrical pin fin with variable fin hase thickness is optimized hased on fixed
outer radius by using the one dimensional analytic method. Heat loss from the pin
fin with fixed outer radius is presented as a function of the fin length. The ratio
of fin length for optimum heat loss to that for the maximuwn heat loss is listed.
The maximum heat loss and effectiveness and the fin length for the optimum heat
loss are presented as a function of fin base thickness and outer radius. One of the
results presents the maximum effectiveness decreases rapidly first and then
decreases slowly as the fin outer radius increases.
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Fig. 2 Heat loss versus the fin length (M=0.05)
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Table 1 The ratio of fin length (Ly=0.1)

LitorP- @,
L for @

max

M R P=0.99 P=0.98 P=0.95
0.01 1 005 51.29 44.87 35.81
0.3 4418 38.31 30.46
0.1 0.05 48.87 4258 34.22
0.3 38.65 33.40 26.39
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Fig. 3 Maximum performance versus fin base

thickness {R.=0.15)
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Fig. 4 Optimum fin length versus fin base thickness
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Fig. 5 Maximum performance versus fin outer
radius (Lp=0.1)
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Fig. 6 Optimum fin length versus fin outer radius
(Lp=0.1)
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