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ABSTRACT: This study analyzes and optimizes a design for a trapezoidal profile straight fin
usiﬁg one-dimensional analytical method. The heat transfer, fin length and fin height are opti-
mized as a function of fin volume, fin shape factor and fin base length. In this optimization,
convection characteristic number over fin surface and that of fluid inside fin wall are con-
sidered. One of the results shows that the maximum heat loss increases as fin volume in-
creases and both fin shape factor and fin base length decrease.
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Fig. 1 Geometry of a trapezoidal fin.
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Fig. 2 Temperature profile along the fin lehgth
(L,=1.1, M;=1000, £=0.25).
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Fig. 3 Dimensionless heat loss as a function
of fin tip length for a fixed fin volume,
V=02(L,=1.1, M;=1000, £=0.25).

Table 1 The effects of L, and L, on the fin base temperature for M=0.05 (M,;=1000)

6(x=1L,)
L,=2 L.=4
& L,=1001 L,=11 L,=13 L,=1.001 L,=11 L,=13
0.001 0.99955 0.97928 0.95095 0.99919 0.96100 0.89414
0.5 0.99951 097737 0.94594 0.99913 0.95815 0.88690
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Fig. 4 Maximum heat loss vs. the fin volume
(L,=11, M,=1000, £=0.25).
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Fig. 5 Optimum dimensions vs. the fin volume
(L,=11, M,=1000, £=0.25).
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Fig. 6 Maximum heat loss vs. the fin base
length ( V=02, M,=1000, £=0.25).
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Fig. 7 Optimum dimensions vs. the fin base
length ( V=02, M,=1000, £=0.25).
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Fig. 8 Heat loss vs. fin shape factor for a
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1000, M=0.05).
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Table 2 Relative error of heat loss ( L,=1.05,
L,=16, M;=1000, ¢ =Q.2)

M 3 —Q%Q'— (%)
0.05 099 038
0.01 0.99% 0.13
0.001 0.999 0.00
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Fig. 9 Maximum heat loss vs. the fin shape
factor ( V=02, L,=1.1, M,=1000).

Fig. 10 Optimum dimensions vs. the fin shape
factor ( V=02, L,=1.1, M;=1000).
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