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Abstract : Heat loss and fin efficiency of symmetric and asymmetric trapezoidal fins with variable slope of fin's top
surface are obtained by using a two-dimensional analytic method. Shapes of symmetric and asymmetric fins are
changed from rectangular through trapezoidal to triangular by adjusting the fin shape factor. The ratio of symmetric
trapezoidal fin length to asymmetric trapezoidal fin length is presented as a function of fin base height and convection
characteristic number. The ratio of symmetric trapezoidal fin efficiency to asymmetric trapezoidal fin efficiency is
presented as a function of the fin base height and fin shape factor. One of results shows that asymmetric trapezoidal fin
length is shorter than symmetric trapezoidal fin length (i.e., asymmetric trapezoidal fin volume is smaller than
symmetric trapezoidal fin volume) for the same heat loss when the fin base height and fin shape factor are the same.

Key words : Symmetric trapezoidal fin(th% A}Ch2]& ), Asymmetric trapezoidal fin(H]th3 Alcle] & ),
Convection characteristic number(t-5-7J 715%), Fin shape factor(¥ 3“7, Fin efficiency(¥ & &)

Nomenclature ly : fin width, m
) . M : convection characteristic number, (hl)/k

Das : slope of asymmetric trapezoidal fin's top

q : heat loss from the fin, W
surface, (1-§,,)(21,/1,) ) i
) ) ] Q : dimensionless heat loss from the fin, q/(klw¢,)

bsy : slope of symmetric trapezoidal fin's top

T : temperature, °C

surface, (1-&,,)(1,,/1,.)

] 5 Ty : fin base temperature, °C
h : heat transfer coefficient, W/m” °C .
o Te  :ambient temperature, °C
k : thermal conductivity, W/m°C 3
| N stic leneth v : fin volume, m
¢ . characteristic length, m . .
§ A% : dimensionless fin volume, v/(lczlw)
le : fin length, m .
) ] X : fin length coordinate, m
Le : dimensionless fin length, 1o/l ) i )
) X : dimensionless fin length coordinate, x/1.
I : fin base height, m . .
L g - nless fin base height. 1/ y : fin height coordinate, m
: dimensionless fin base height, ly/lc . . . .
" gt Y : dimensionless fin height coordinate, x/1.

1o : adjusted fin base temperature, Tp-T oo
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: dimensionless temperature, (T-Te)/(Tp-Teo)
A : eigenvalues, n=1, 2, 3, ---
¢,  :finshape factor for asymmetric fins, 0<¢, <1,
&,,=0 for a asymmetric triangular fin, £, =1 for

a rectangular fin
&, finshape factor for symmetric fins, 0<¢, <
§,,~0 for a symmetric triangular fin, £, =1 for

a rectangular fin

Subscripts
as : asymmetric
b : base
c : characteristic
e : fin length
h : fin base height
sy : symmetric
w : fin width
0 : ambient
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Fig. 1 Schematic diagram of the symmetric trapezoidal fin
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Table 1 Comparison of heat losses from the rectangular fins

(L2, b,,~b,,~0)
M L, Q,, Qs
0.001 0.1 0.004139 0.004139
0.5 0.004979 0.004979
0.01 0.1 0.036740 0.036741
0.5 0.047973 0.047970
0.1 0.1 0.193749 0.193751
0.5 0.357986 0.358026
147
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Fig. 3 Relative increasing ratio of heat loss between asym-
metric and symmetric trapezoidal fins versus fin
length (Z,=0.25, A/=0.01)
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