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Trapezoidal Fin : Comparison of Heat Loss with
Rectangular Fin and the Effect of Slope
Factor on the Heat Loss

o8 oA 8 M &

Kang, Hyung-Suk  Youn, Sea-Chang

Abstract

Heat loss from the trapezoidal fins having different upper side slope and that from a
rectangular fin are investigated by the three dimensional analytic method. It is shown
that the trapezoidal fins having different upper side slope become an approximate
rectangular fin by just adjusting the slope factor. The comparison of the heat loss
between a rectangular fin and an approximate rectangular fin is represented as a
function of the non-dimensional fin length, fin width and Biot number to make sure that
the analysis on the trapezoidal fins having different upper side slope is countable. One
of the results is that the relative value of heat loss between a rectangular fin and an
approximate rectangular fin is less than 15% for given ranges of non-dimensional

length and width in case of Bi = 0.1.
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2. 1. Rectangular Fin
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Nomenclature

Bi : Biot number (k- 1/k)

h . convective heat transfer coefficient
(W/mttC)
k  : thermal conductivity ( W/ mT )

. coordinate along the fin length (m),

R\
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(base to tip)

x : non-dimensional coordinate along the fin
length (x" /1)

¥ coordinate along the fin height ( )

vy  : non-dimensional coordinate along the fin
height (" / /)

2z’ ! coordinate along the fin width ( m)

z : non—-dimensional coordinate along the fin

width (2 /1)
¢ fin half height at the base ( m)
. fin width ( me)

~

: non-dimensional width (w’ /)
: fin length ( m)

: non-dimensional fin length ( L'/ /)

8 8

Q1 : heat loss from a trapezoidal fins having

different slope

&

. heat loss from a rectangular fin

. temperature (C)

NN
=

. fin base temperature (C)

~
8

. ambient temperature (C)

s slope factor

Greek Letters

4 : non-dimensional temperature
(T, — T)/(Ty — Tw)

6y : adjusted temperature ( T ,— To)

6r : non-dimensional temperature within a
trapezoidal fin

6, : non-dimensional temperature within a

rectangular fin
Am @ eigenvalues (m = 1, 2, 3, =-+)

U, - eigenvalues ( n =1, 2, 3, )
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