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equation with no generation

Cylindrical Wall*

Plane Wall

Heat equation a1 _ 0
dx?

Temperature T, — ATY
distribution st L
Heat flux (¢ k%
Heat rate (¢) kd %
Thermal L
resistance (R, 4! kA

*The critcal radiwis of insulation 1s 7, = k' fo

Tavir 4.1

Ld(,dr)_
r (h'(r ar] 0

l.n (]‘/I‘I)
n{r,/r,)

kAT
rin(ryr)

T,,+ AT

2alk AT

ln ()

In (7, ')
2wlk

r the eylinder and r4 = 2k h for the sphere.

One-dimensional. steady-state solations to the heat

Spherical Wall*

1d 41) _ 0
rldr\ dr
T AT - (ryr) '
st é 1 _(rl"jrg)r
kAT
(L) — (1))
47k AT
(Lir) — (1/m)
(Ury) = (Iry)
47k

Temperature distribution and heat loss for fins of uniform cross section
|

Temperature
Distribution 6/0,

coshm(L — x) + (wmk) sinh (L — v)

Tip Condition

Case (x=1L)
A Convection heat

transfer:

hiL) = —kdfidx, .,
B Adiabatic:

flﬁ/‘(lx,x L= )
C Prescnbed temperature:
D Infinite fin (L — =):
#=T -1, = hPikd,

B, =0 =T, -T. M= \7Pkds,

coshmL + (h/mk) sinhmL
(37%)
coshin(L — x)

coshml
(3.80)

(6;/0,) smhrax + sih (L — x)
sinh mZ

(3.82)

mx {3.84)

Fin Heat
Transfer Rate g

(sinhonl + (W'mk)y coshmL

cosh ml + (himk) sinh mL
377

M tanh mL
(381
(coshmL — 6,/0,)
‘ sinh ol
(383

M (383



