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Abstract

Performance of a rectangular fin is investigated by a three dimensional analytical method. Heat loss
and the temperature obtained from the three dimensional analysis are compared with those calculated
from a two dimensional analysis. Fin effectiveness, fin resistance and fin efficiency for the rectangular
fin are presented as a function of non-dimensional fin length and fin width. The results are obtained
in the following : (1) heat loss calculated from the two dimensional analysis is the same as that
obtained from the three dimensional analysis with adiabatic boundary condition in z-direction, (2) heat
loss obtained from the two dimensional analysis approaches the value for the three dimensional analysis
as the non-dimensional fin width becomes large, (3) fin effectiveness increases as non-dimensional fin
length increases and non-dimensional fin width decreases, and vice versa for fin efficiency.
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Fig. 1 Three dimensional geometry of a rectangular
fin
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Fig. 2 Relative errors in the 3-D analytic
method(no heat flow along the z
direction) and 2-D analytic method
of computing the heat loss as a
function of w for Bi = 0.0l
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3 Relative errors in the 3-D analytic
method and 2-D analytic method of
computing the heat loss as com-
pared to the 3-D analytic method
as a function of w for Bi = 0.01
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4 Relative errors in the 3-D analytic
method and 2-D analytic method
of computing the heat loss as
compared to the 3-D analytic
method as a function of w for Bi
= 0.1
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Table 1 Relative error in the non-dimensional
temperature along the fin length for L
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Fig. 5 Fin effectiveness vs. the non-

dimensional fin length for w =1
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Fig. 6 Fin resistance vs. the non-
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&8 FAY F9 Fz vehdh. 8 f8%
o] Wk Fig 8ol Eox=d F Biot + 7
& BE BAY £ 01~2 AXE B FEEI}
28 Zas, o 20d¥EE 4uHez
&0l E3EY. 53 Biot¢rh 019 wWe F
Y Fol of doj e @ {FEEY gho] 20
&2 Jetled o]2HH Faid dol7t 1olm

A - &AE -

o} /d &
100 |-
80
g7
(S
wl
20 % Tt
ob
[ 4 8 12 185 20
L
Fig. 7 Fin efficiency vs. the non-
dimensional fin length for w = 1
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dimensional fin width for L=1
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Fig. 9 Fin resistance vs. the non-
dimensional fin width for L=1
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Fig. 10 Fin efficiency vs. the non-
dimensional fin width for L=1
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Fig. 11 The relation between non-
dimensional fin length and

Biot number for Ef>2
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