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Comparison Between Analytic Method and
Experimentation on the Trapezoidal Fin
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Abstract

A trapezoidal fin is analyzed by using one-dimensional analytic method. For two
boundary conditions, the heat transfer rate is given instead of specified temperature at
the fin base and heat conduction into the fin tip is equal to heat convection from the
tip. Temperatures at three different points within the trapezoidal fin are measured by
using experimental apparatus. A comparison of the temperature between one-dimensional
analytic method and experimentation is made as a function of dimensionless fin length
under both free convection and forced convection conditions. The ratio of heat loss from
the fin tip surface to that through the fin base is presented as a function of
dimensionless fin length and Biot number. One of results shows that the relative error
increases as the air velocity increases for forced convection conditions.
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Fig. 1 Geometry of a Trapezoidal fin
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Table. 1 04,/ with the variation of L and Bi for b=1/4L

Bi O/
L-5 L-10 L-15 L-20 L-25
0.001 0.9822 0.9481 0.8776 0.8024 0.7208
0.01 0.8434 0.5862 0.3687 0.2223 0.1318
0.1 0.2042 0.0559 0.0103 0.0019 0.00035

Fig. 6 Dimensionless heat loss from tip versus
that through the base for L=5 and b=3/5L
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