Care 2 : One-dimensional Shady- stole  (nduchon with heat quyakon

Consider the plane wall i~ which thee (S uni form heat 9&,\(;“(,'0,\ e usd vilwhe
. g |
q (’ﬁs)  the surfaces are mointaind  at Tq and TSz - For Conchmt  Thexma

C e wah on 1S °
Cov\&ux\\v\‘m,k,*\'\\c aP\vrwﬂA\t G €4

——-—A‘LT ‘ 1 -D Conducion only in X¥- digeckon
g %-0 s
X K Uniform hes Ju.wh'on — 49

—

-éj— = —_ﬁ) —r 4L 4= '_éy_(__.fa —> TM: ’_jj_xt +c|xffz.
K

WOF . ol k 2K
e Uni . 2
/I‘ ‘\\] T ﬂ(kl*‘ ré'&mm Tcmp silre & ‘mb,\}.on
I S Incide the \olW‘;'
?(\0* L wal| [ w/m ]
1 \ :‘q '; . | 1= T{l
s ] ) C %\ulé g Bownday Londitions — X=° =
1%
W ‘ {ov (Asynw,mcal Bes) cogl T-Te
w | !
ye-L  X=0 X=tL S\Ab)h.h“hb fhes will givc : TSI = ’f_(_ﬂ L?- = [ 4
2k

. 1
TS)_ = "Qj L‘L + (IL'
B T

will ﬂi ve L 2 L 2

. %Y _
60\\,\,\3 the ec\ua‘\‘-ovu snw\hneou;\y: \?(ﬂ - 9%1 E | —3%—}1- s I Toi+Ts2

3 2 S\"T‘l k
", " ] gLt [ &) + Tn-To | = PL "-LL
Heat =9 x= —-l’—éI-_ k ﬂj,__( ) ot 2
Hux d¥ /if 2L

heat Hux is hot In
a¥ 9enuah‘m_

anumoe.e. under
SO ms \loqstc Mtnclwﬂ- on X 3

Condibonr with he

! Me right -
X Th you have ‘anhhn-eh'im\ RCs, bewrdinp d the Scheme onThe ight

Y=L =18 T

Tempuatue 86 bation will fake the tol\uw\hj

form ¢ i

F(¢\= i‘jl-l ("ﬁ_erTs J(D xz-L ¥e0
2k L*

1

X=0 = To /R
- ‘ Ts
\
\
|
|

LF \[ouhavc, S&mn\chim\ RBCs ; The maximum s b

+emp cRafulie To exisks akthe :..,-’7 T« ﬂ L -\—Ts .——;\T\ung ﬂ.l_': (Z)
2k

midplane . ;

‘e .
e



[— =

Taliry he rabo of eqns (1) and () wil give

For 4 sUstw -

Tem va*Wt dis bu kon

. R}’ $. S
. Cartsion toordnats
, 4-D condutNoa [only X- Jrechon)

o un form keat szd\ov\ f_ 9 glmj
« Symmivraal RCS

ouk Ts, you can use te following BC T rclte Ts o To

ave no {dea ab

- e __c_,_T_ o '"\A [T _r—J tonduchve heat flux at! the Sudoee (x=L)
. $- |00 -V Ve C‘luﬂl e - cachLth L\e"\" HW ffbmﬂltwa =L

il
R .o V'

X [q‘%)fl__] b T Ta=Tob gy o5 +jL Te - Tw

Radial systws in whith  1-D Cenduchon occun'uJ under S.S. Condibons with
heat ga\ml\'ou
| Te “ \g
A (,91 ndrical rod with unf °&M hea 3fM¢mhon —-D&H -r.o,

The wlindacal rpd is at steady - state . fwid
1-D conduchon ocuwrs within the sychm (onlyin r-direckon)

Rer+o hear (diffusion / copduction) equakion /

eh pa;e 132 ﬁqn. 2.5+ i the dext ~book

I

T R T e

Ts

irg k
)2 o ﬂ + C‘ b\r ‘f‘CL
l
Symmhrvg?ngéazg r=0 0 T=To
Condihi bns
r="ro T=T5
°* 2 2
TN Ts +% [l— (ﬁ-}] (anriny T(r)-—Tg: |- (L)z,
. — To- Ts ®

s T

To=Ts+ Gl Temratue dishabubion Within

'tk a c‘.)a,..hod vod with uniforRm
heat Mmﬁm



