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Optimization of an Asymmetric Trapezoidal Fin Based on
the Fixed Fin Base Height

Nyeonjoo Song* - Hyungsuk Kang***

ABSTRACT

Optimization of the asymmetric trapezoidal fin with various upper lateral surface slope is made
using a two-dimensional analytic method. For the fixed fin base height, the optimum heat loss, fin
length and effectiveness are represented as inner fluid convection characteristic number, fin base
thickness, fin base height, fin shape factor and ambient convection characteristic number. For this
optimum procedure, the optimum heat loss is defined as 95% of the maximum heat loss from the fin.
One of the results shows that optimum heat loss and effectiveness seems independent of the fin shape

factor while optimum fin length decreases almost linearly as the fin shape factor increases.
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Table 1. The Ratio of Specific Fin Length to the Fin
Length for the Maximum Heat Loss (£=0.5,
L,=0.15, Mf:20)

LforP
M Ln P —Qm (%)
Lfor Qpay

09 23.47

0.15 0.95 29.46

0.99 43.16

0.01 0.9 23.21
0.3 0.95 29.13

0.99 42.85

0.9 20.86

0.15 0.95 26.60

0.99 40.10

0.1 0.9 20.33
0.3 0.95 25.96

0.99 39.30
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Table 2. Comparison of Heat Loss between 1-D
and 2-D (Z,=0.1, &=1, M=20, L,=02)

L,=04
M Q@ for 2-D | @ for 1-D | R.E(%)
0.01 0.007893 0.007895 0.03
0.1 0.070515 0.070673 0.22
0.5 0.240421 0.242402 0.82
L=2
M @ for 2-D | @ for 1-D | RE(%)
0.01 0.034181 0.034191 0.03
0.1 0.161389 0.161644 0.16
0.5 0.307173 0.308962 0.58

Fig. 3 Fin Effectiveness Versus the Fin Tip Length
(Ly=0.1, M=01, £=05, M;=20)
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Fig. 4 Optimum Values Versus Inner Fluid Convection
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