TABLE 3.4 Temperature distribution and heat loss for fins of uniform cross section

Tip Condition

Temperature

Fin Heat

Case (x=1L) Distribution 6/0, Transfer Rate g
A Convection heat . :
transfer: cosh m(L — x) + (h/mk) sinh m(L — x) sinh mL + (h/mk) cosh mL
ho(L) = —kdo/dx),_, coshmL + (h/mk) sinh mL coshmL + (h/mk) sinh mL
(3.75) (3.77)
B Adiabatic: coshm(L — x)
M tanh mL
do/ dx‘x=L =0 cosh mL B
(3.80) (3.81)
C Prescribed temperature:
0L) =6, (6,/6,) sinh mx + sinh m(L — x) (coshmL — 6,/6,)
sinh mL sinh mL
(3.82) (3.83)
D Infinite fin (L — o):
(L) =0 oM (3.84) M (3.85)
6=T-T, m* = hP/kA,

95=9(0)=Tb—Tw ME \’thACBb




TapLe 3.5 Efficiency of common fin shapes

Straight Fins
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Rectangular®
A;=aDL,
L,=L+ (D/4) 1 b
/= DL (0Ol
L—+
Triangular®
D
A4, = 777 [L2 + (D’Q)z]]rz
V= (m/12)D°L T
Y 1

Parabolic®
4= g—g 1c.C, -

% In [2DCYL) + Cs]}
Cy =1+ 2(D/L)

Cy=[1+ (DL
V= (m/200D° L
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n= ml::; L (3.94)
_ 1 4,(2mL)
T L 1,2mL) (3.98)
2
=— £ 3.99
T ALY+ 1) 1 G99
K\(mr)I(mry.) = 1,(mr)K (mr,,.) (3.96)
zfﬂ(mr]]Kl(mrzf) + Ky(mr)I\(mry,) '
_ (2ry/m)
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Uit (3.100)
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by = (4RIKD)"™.
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Ficure 3.19 Efficiency of straight fins (rectangular, triangular, and parabolic profiles).
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Ficure 3.20  Efficiency of annular fins of rectangular profile.



