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A Heat Transfer Analysis of a Thermally Asymmetric
Triangular Fin; Based on Fin Tip Effect
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Abstract

The non-dimensional

heat loss from a thermally asymmetric triangular fin is

investigated as a function of a ratio of upper and lower surface Biot numbers (Bi2/Bil),
the non-dimensional fin length and tip surface Biot number using the two-dimensional

separation of variables method.

The effect of fin tip surface Biot number on the

variation of the non-dimensional temperature along the sloped upper and lower surfaces

for the thermally asymmetric condition is presented.

The relationship between the

non-dimensional fin length and the fin tip surface Biot number for equal amount of heat
loss is also discussed as well as the relationship between upper surface Biot number
and tip swface Biot mumber for equal amount of heat loss.
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Fig. 1 Geometry of a thermally asymmetric
triangular fin
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Fig. 2 Non-dimensional heat loss versus Bi2/Bil
for L=5 and Bi1=0.1.
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Fig. 3 Non-dimensional heat loss versus L for
Bi1=0.02 and Bi3=(Bil+Bi2)/2.
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Fig. 4 Non-dimensional heat loss versus Bi3

for Bi1=0.1 and Bi2/Bi1=0.85.
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Table 1 Non-dimensional temperature along the
upper and lower surface line  for
Bi1=0.11, Bi2=0.09 and L=5.

Bi3 = 0.01 Bi3 = 1.0
Loy | ew 9 (y) 5y
o1 0.9501 0.9689 0.9588 0.9778
' 0.98) (-0.98) (0.98) (-0.98)
1 0.7361 0.7481 0.7539 0.7652

0.8) (-0.8) (0.8) (-0.8)
9 0.5782 0.5852 0.5656 06724
(0.6) (-0.6) 0.6) (-0.6)
3 04729 0.4767 0.4037 0.4070
(0.4) (-0.4) (0.4) (-0.4)
4 0.4117 0.4133 0.2601 0.2611
0.2) (-0.2) (0.2) (-0.2)
5 0.3897 0.3897 0.1282 0.1282
(V)] (0) (0) 0
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Fig. 5 The relationship between L and BIi3
for equal amount of heat loss when
Bi1=0.01 and Bi2/Bi1=0.1.
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Fig. 6 The relationship between L and Bi3 for
equal amount of heat loss based on
L=10 and Bi3=0.01 in case of
Bi2/Bi1=0.8.
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Fig. 7 The relationship between Bi1 and Bi3
for equal amount of heat loss for
Bi2/Bi1=0.9.
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