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Optimization of Geometrically, Thermally Asymmetric Trapezoidal
Fins with a View of Effectiveness
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Abstract

Optimum fin effectiveness of geometrically and thermally asymmetric trapezoidal fins is represented
as a function of the ratio of the fin bottom to top Biot numbers, the ratio of the fin tip to top Biot
numbers and fin shape factor. Optimum fin effectiveness is taken as 98% of the maximum fin
effectiveness by comparing the increasing rate of fin effectiveness with that of dimensionless fin length.
For this analysis, two dimensional separation of variables method is used. Also, the value of the slope
of upper surface of the fin and fin efficiency corresponding to optimum effectiveness are presented.
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Fig. 1 Geometry of geometrically, thermally
asymmetric trapezoidal fins
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Fig. 2 Dimensionless temperature versus y (L=4,
x=2, Bi=0.05, g=1, £=0.5)
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Fig. 3 The fin effectiveness versus L ( Bi;=0.1, «a
=0.8, g=1)
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Fig. 4 The optimum fin effectiveness versus fin

shape factor ( Bz;=0.1, 8=1)
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Fig. 5 The optimum slope of fin lateral surface
versus fin shape factor ( B7;=0.1, 8=1)
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Table 2 The optimum fin effectiveness for typical
asymmetric trapezoidal fin and relative
values of rectangular and triangular fins to

that with the variation of 8 ( B;,=0.2, «

=0.7)
B €1 emo5| A (%) | B (%)
0 501 -0.59 057
05 3.87 -0.41 0.48
1.0 3.15 -0.37 0.44
15 2.66 -0.35 0.41
2.0 2.30 -0.34 0.40
2.5 2.02 -0.35 0.37
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Fig. 10 The optimum dimensionless fin length
versus 8 ( Bi;=02, «=0.7)
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