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Numerical Analysis in Heat Transfer of a Triangular Fin

Chun Sang Myung , Kwon Young Pil

ABSTRACT

One - dimensional approximation for fin problems 1is widely used in current
texts and industrial practice. The errors caused by this approximation is analys-
ed for a longitudinal triangular fin by the numerical solution of two - dimension
al fin equation.

Two - dimensional solution is obtained by the finite element method and com
pared with the one-dimensional esact solution. The results show that total
heat transfer and fin efficiency are overestimated by the one-~dimensionl appro-
ximation. The factors which cause these errors are the Biot numbér (Bi) and
the ratio of fin length to half the thickness (L,a). When Bi is smaller than
1.0 these: errors are smaller than 10%, but when Bi is larger than 5.0 they are a
few ten percents. Fin efficiency obtaned by one - dimensional and long fin

assumption is valid only when Bi is small and L//a is large.

* Nomenclature *

a =half the thickness at the base 1o = Zero- order modified Bessel funct-
A =fin cross section area ion

Bi =ha/k : Biot number I,= Firs.t— order modified B essel
Bi*=h%*a /k function

h =heat transfer coefficient k = thermal conductivity

W =hv/1+ Ca/L) L = fin length
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Q = total fin heat transfer rate
T = temperature

To = temperature at the fin base
Te = temperature

0§ =T—Tw

0o = To —Tw

n = fin efficiency

* subscription

1 = ldimension
2 = 2dimension
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Fig 2. Finite Element Model
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Figl. Longitudinal fin of
Triangular Profile
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Fig3. Comparison between Analytical
Solution and Numerical Solution

by F.E.M. for 'a Rectangular

Fin (Bi=0.1)
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