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Performance Analysis on the Various Shapes of
Symmetric Fins

Hyung-Suk Kang’

ABSTRACT

A comparison of the fin effectiveness, thermal resistance, and fin efficiency
between the symmetric triangular fin and the symmetric trapezoidal fin which has
various slopes of the fin side is .made. Also the relation between Biot number and
the non-dimensional fin length for equal amount of heat loss from these fins is
shown, For these analyses, a forced analytic method is used. In particular, the
equation for the heat loss is used simultaneously for both the symmetric triangular
fin and the symmetric trapezoidal fins by just adjusting the value of the slope factor.
The value of Biot number varies from 0.01 to 1.0 and the non-dimensional fin length
varies from 0.01 to 10, For simplicity, the root temperature and fin’s surrounding
convection coefficients are assumed constant and the condition is assumed to be
steady state.
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Fig. 1. Geometry of a triangular fin and
various shapes of trapezoidal fins
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Table 1. Variation of Fin resistance
non-dimensional fin length

times thermat

conductivity along

the

R/‘k

L s = 1/L s = 1/(4L) s = 1/7(2L) s =3/(4L) s = 1/(10L)
1 35,5773 33.5860 31.1806 28,3790 26,5612
2 22.7640 22,3901 19.9818 18.5673 17.7288
3 16. 3839 15.5616 14.7477 13.9509 13.4843
4 12,8632 12.3389 11.8249 11.3239 11,0310
Bi = 0.01 5 10,7024 10. 3461 9,9975 9,6579 9.4589
: 6 9,2728 9,0183 8.7692 8.5264 8.3838
7 8.2762 8,0873 7.9024 7.7217 7.6154
8 7.5546 7.4103 7.2688 7.1304 7.0488
9 7.0177 . 6.9047 6.7939 6.6853 6.6213
10 6. 6096 6.5195 6.4310 6. 3442 6.2929
1 3,7532 3.5820 3.3651 3.1053 2.9352
2 2.6236 2.5134 2.3968 2.2773 2.2060
3 2,1147 2.0562 1.9968 1.9376 1.9027
4 1.8730 1.8410 1. 8089 1.7772 1.7586
Bi < 0.1 5 1.7495 1.7314 1.7135 1.6959 1.6856
: 6 1.6830 1.6728 1.6628 1.6531 1.6474
7 1.6457 1.6402 1.6349 1.6299 1.6270
8 1.6241 1.6215 1.6192 1.6171 1.6160
g9 1.6113 1.6106 1.6102 1.6100 1.6100
10 1.6035 1.6041 1.6049 1.6059 1.6067
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