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Analysis and Optimization based on the Fixed Fin Base Height
for a Triangular Fin

Hyungsuk Kang

Atriangular fin with variable fin base thickness and base height is analyzed and optimized for the fixed fin base height
using a two-dimensional analytical method. At the middle of the fin length, the variation of the temperature along the fin height is
listed. The influences of the fin length, base thickness and base height on the heat loss and fin efficiency are analyzed. The optimum
heat loss, corresponding optimum efficiency and optimum fin length as a function of the fin base thickness are presented. The
optimum heat loss and optimum fin tip length as a function of the convection characteristic number are represented.
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menclature

- transfer coefficient over the fin surface [W/m? - K]

nductivity [W/m - K]

kness [m]

ess fin base thickness (=l/1,)

stic length [m)]

 Lefintiplength ]

L onless fin tip length (=1./1.)

~1y: one half fin base height [m]

- Ly-dimensionless one half fin base height (=1,/1.)
1 fin width [m]

"M convection characteristic number {=(h - 1.)/k}

NX: normalized position of X {=(X-Ly)/(L-L,)}

- g: heat loss from the fin [W]
Qg ideal heat loss from the fin [W]

Q: dimensionless heat loss from the fin {=g/(k@l,,)}

Q,;: dimensionless ideal heat loss from the fin
{=qi/(ke}l.)}

s: fin lateral slope {=Ly/(LLy)}

T: temperature [K]

T;: inside wall temperature [K}

T..; surrounding temperature [K]

w: fin width [m]

x: fin length direction coordinate [m]

X: dimensionless fin length coordinate (=x/1.)

y: fin height direction coordinate [m]

Y: dimensionless fin height coordinate (=y/1,)

n: fin efficiency

6: dimensionless temperature, {=(T-T. (T~ T.)}

Ay eigenvalues (n=1,2,3, =)

¢;: modified inside wall temperature [K] (=T-Tx)
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Fig. 1 Geometry of a triangular fin
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Fig. 2 Temperature profile along the = normalized position of
X (Lh=0.15, L,=0.1, M=0.2, Y=0)

Table 1 The effect of fin base height on the temperature
variation (M=05, L,=0.1, L.=2.1)

Y L=0.2 L=0.5 L+=0.8
0 0.1890 0.3798 04895
/8 0.1889 0.3792 0.4883
Ln/4 0.1885 0.3772 0.4846
3L/8 0.1877 03738 0.4783
Ln/2 0.1867 0.3691 0.4696
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Fig. 3 Heat loss as a function of the fin tip length(L,=0.1, M=0.1)
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Fig. 4 Fin efficiency as a function of the fin tip length
(Ly=0.1,M=0.1)
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Fig. 5 Heat loss and efficiency vs. the fin base height
(L=0.1,L=3)

Fig. 6 Heat loss and efficiency vs. the fin base thickness
(Lels=3, Lh=0.25)
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Fig. 7 Optimum performance as a function of the fin base
thickness(L,=0.2)
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Fig. 8 Optimum dimension as a function of the fin base
thickness(L,=0,2)
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Fig. 9 Optimum values as a function of the convection
characteristic number(L,=0.1)
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