The Fin Equation: Solutions

TapLe 3.4  Temperature distribution and heat loss for fins of uniform cross section
Tip Condition Temperature Fin Heat
Case (x=1L) Distribution #/d, Transfer Rate g,
A E“ﬂ““ﬁ“ﬂ heat coshm(L — x) + (h/mk) sinhm(L — x) sinhmL + (h/mk) cosh mL
ho(L) — _Ed0id . cosh mL + (A/mk) stnh mL "~ coshml + (h/mk) sinh mL
g (3.79) (3.77)
B Adiabatic: cosh m(L — x)
. M tanh mL
dflidxly_r = 0 cosh mL "
(3.80) (3.81)
C Prescribed temperature:
B(L) = 0; (#;/85) sinh mx + sinh m{L — x) 1 f{cush mL — t/6,)
sinh mL ] sinh mL
(3.82) (3.83)
D Infinite fin (L — =)
9(L) =0 g™ (3.84) A (3.85)
f=T-T, m* = hP/kA,

F.J5=ll}|i{}::| = Tﬁ,_ .:"-5,._

M=v FTPMEHE.
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The Fin Equation: Solutions
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Dimensionless position, x/L

Dimensionless fin temperature as a function of dimensionless position for various values of the parameter
mlL (for case B)
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Efficiency and surface areas of common fin configurations

Straight Fins

Rectangular®

A; = 2w, tanh mL,
W=7

L.= L+ (t2) mL,
A= iF
Triangular®
Ay = 2w[L? + (112" e
Ay = 2w 2 =

1 LT3 In(2mL)
A, = (t2)L
Parabolic®
A;=w[CL + 3 2

(L2in (L + C))] T AL+ 112 + 1

G, = [1 + (¢L)y}"?
Ap = (t/3)L
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Circular Fin

Rectangular®

Ay = 2m (r3, — 1)
Fa. = + [.l‘;"l]l
V=ma(ri—ri

Pin Fins
Rectangular®
A; = DL,

L. =L+ (D)
V = (mDY4)L

Triangular®

D m
Ay =3 [L* + (DR

V= (m/12)DL
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m=C

imr ) (miry ) —1(mr ) K (mr,,)

F Ilmr WK (mrs.) + Kyimr ) (mr,)
C.= (2rym) —
T m = \/ 2hikt
_ tanhmlL, —
M= mL, m = V4h/kD

2 L(2mL)

M= L I(2mL) m =V AhIkD




Parabolic®

1 L
Ap gy 1k B

. M aomi? + 117 + 1

550 [2DCJL) + Ci]}

—"

Cy= 1+ 2(DVLY
Cy=[1 + (D/LF]™
V= (m/20)D* L

Straight parabolic fins

m = \/2hlkt

A, = wL[C, + (LIHIn(WL + C))] = 2

—_— 1 + V(2mL)? + 1
C, = V1 + (1LY
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m = \/4h/kD




Pin fins of parabolic profile

m = \4h/kD 2
7l L Nin = ‘ -
A= EIC&Q = EIHGDCJ/L + G3)] "1+ VemLB3)? + 1
Cy=1+2D/L)
C,= V1 + (DIL}? Dj[

Pin fins of parabolic profile
(blunt tip)

m = \V4h/kD

wD*
A = 16(LID) + 113
fin %Ll{l LDy + 1]

3 1, (4mL13)
B l} Mo = Sl I1,(4mL/3) DT
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y=(D/2) (1 - x/L)>?
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Fin efficiency, 74,

A, 1s a corrected fin profile area,
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Fin Efficiency, ng,,
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