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Errors in the Triangular Fin Analysis under Assuming
the Fin Tip is Insulated

Hyung Suk Kang and Sung Joon Kim
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Abstract

A comparison of the temperature distributions along the wall and center of the fin and the heat
loss from the fin, computed assuming the fin tip is insulated and assuming it is not insulated in
a triangular fin, is performed by the two-dimensional forced analytic method. When the fin tip is
not insulated, a comparison between forced analytic method and analytic method is made in the
heat loss and temperature along the fin wall. The value of Biot number varies from 0.01 to 1.0.
The root temperature and surrounding convection coefficients of the fin are assumed as a
constant. The results are (1) the analysis on the triangular fin assuming the fin tip is insulated
does not produce a good value as compared to that of not-insulated case as the non-dimensional
fin length decreases and as the value of Biot number increases and (2) the errors between forced
analytic method and analytic method are very small, but the former method is better for computer
running time and accuracy.
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Fig. 1 Geometry of a trangular fin
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Table 1 Comparison of non-dimensional fin wall
temperature between by forced analytic
method and by analytic method for L=2

Non-dimensional fin wall temperature (6/6)

By forced analytic By analytic
method method
y Bi=0.01 | Bi=0.1 | Bi=0.01 | Bi=0.1
0.0 | 0.999980 | 0.999772 | 0.999483 | 0.996382
0.1 | 1.000004 | 1.000042 | 0.999537 | 0.996834
0.2 | 1.000020 | 1.000223 | 0.999655 | 0.997379
0.3 | 0.999984 | 0.999865 | 0.999749 { 0.997439
0.4 | 0999982 | 0.999797 | 0.999780 | 0.998076
0.5 | 1.000023 | 1.000257 | 0.999809 | 0.999592
0.6 | 1.000013 | 1.000146 | 0.999948 | 1.000571
0.7 | 0.999959 | 0.999544 | 1.000245 | 1.001109
0.8 1.000006 | 1.000068 | 1.000585 | 1.003274
0.9 | 1.000078 | 1.000872 | 1.000717 | 1.005964
1.0 | 0.999770 | 0.997438 | 1.000379 | 1.003362
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Fig. 8 The heat loss from the tin versus L by the
forced analytic method
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