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m-K*

No neeJ -!-o useé. })e‘m[ eiua-/v’on , €ven Sjmp/er
%x = —/L 5}7—— = Imlégm\#e

We hnow ot Hhe heat Flux is /'no/x;oeno(ffn’} of /ozwé‘or;)
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e
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For 7%6 7[€m/0€m7[w’& Oé's%ﬁéuvé'on ’
q, = —[L ‘Q/ = —(6\4—67)

p = +bT)dT Note. bounds of ‘nlearodion are
L%d’( /, (arb7 (a.qormlr) lgyoton o

9, (X—X> =—O\(T(><>-T> - JJ(T[X> dT') = Guadratic eq,ucu[.

{

So}umq odr @uao(m%c equa'}'ron above

p,O'H'tnﬁ our resuH
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G PProx II’Y)O\'LeJ wn#\ linear 1Lemperth€ dep@ncim‘l‘ pmwme



Nenad M/{/'/mw‘C

CondumL:on ’l%r Genem/ Shap%’ /An easier %meac%)
V=0 (no C‘OY\\JeC'l‘IOYD T“' ~diection
S+6Q::1\/ S’fa'kf ” =3, }( Cc»’)s*‘/'(.lrnZ U Alm]

. Usz-direckion
,Deﬁne an omu’)oﬁona! coordnn&—k ryswl&m U, u,, us

T (4 |Y‘€C‘{'\or\ S)

9" = -k 2L (g =-kTT S, S S
| (‘CnsjrhS) o
&-—/4@ =—/c/4/u, ’,‘.’ s, = h,du,
/Qeamnjmwémno/ 1/77%?;43\74}2? (assum;@ s, =du, (ji _hs jtt -
du, - _ —
62 A/t{/) - /O/T “ - =T Note, we'll come
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~ T Omcl reconmle
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du, _ YN
Alu) -
Le double cAé’cé OL/r /or&v;ous soludrons ur7[7é be s sure
DSbbi U, = 4/&4,) Carmzam[
:/c\é SL(AV/\du/, de -—L—
DCylinder: U = r, du, A/u, -Alr) =2zTrd
/n /fz/r,

. .
%0//— l{, 277/’:2 27[{4/ - Tk
@phere i U =r,d¢,=ar, Als) ~A6) - v

P b SR - */’f)
P hrllﬁffz i '7}’ g | ¥ A @




Nerad Mijlkavic

Example ™4 |

TIhsulated
T=T(0), £ = fhicknes ko Py

Nowtc, more comoo,ex since %ecuL ﬂ’ux
is also a -Q.mc%on o-p r since
}'\eonL mouu ~)Jnrou3J'\ #’16 hfSiOf} closer
o the cemler %aﬂoms easier Jjnom

'H’:e Oulsicla (Lower l@ne-ﬁh ancJ
%erma' res'nsvtance)
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- 5 ’ | A(A(u§=£3f ] e‘{@m\in&‘re&
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T | arT
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Tt
Q- -kt 5| E = ld5 (1)
| o _ klin (%) ;
Q= -l (&/”)55 =Z( Z?e( ,, ){AT
Vi AB K |

B [(,Z/H (rz/r,) = Thermol res)s-)'ance of the arc

Lets chech dhe bounds of our solufion Jo see 1€ 1 makes
serse: Whet if 1 = (=1 -0
[G

’n(—%—) = In G%Q =,nv(“‘i>=\n e

z
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= I n = > , Since 7 < t
[HYSL'%_‘% pe
- S Ca

(/{Si n& senes ex{pa nsion

= — ﬁ _Z(j (—X)
/n(H-x) X == +5 + NETEE

Se pluﬁa'mg bock 'Jmlo our resistance calcu\&-hon:

=28 . 200 o 4S - A (Areo)
Wen(tr) LS aan L (leghh)

L—}Aa = Worhs /i/Ie ac/fzarrn./

Geneml Or”-l'loqonaz CoorA?naJre S\/S';LcmL (pure COncluc"-ion>

Deﬁnin\a u,,Uuz, Us (3 coordinade dimensions

dgl 21’\|du; ‘7 l’h:l ) du|=d><
ds,_ = hldua § For eXQmpfe = (ortesion hy, = | | duL=d
dSs 21"3&”3 hs=1, O,LJ5=AZ,

We con qcnemliac Hﬂe -Qo”owmgi

KN4

" [ .aT
9" = kg &M.I
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Q) jj@ ds, ds; jf L)L du, du,
Jr@‘: é?u,f b o/uzolus‘/

Gk
N The most wcehilld gerers!
A ks gy du, | = The most usetul] 2
@r)aff £ ) form yﬂu N Jeorn. \?m "
b ok il T e
eTs Cnec | o , om rodia oherice.
O Rodial Wf e i examples = dial £ sphericl
U= ds, =(Ndr = h, =]
U,=© dSZ" roe = h,=r
Uy = & 583—055 = hs =|

&QL‘,L sulDS‘lTI'M‘IWY)j 2_1?"’0 our: 'i%rmu‘o\‘l'lon

Q ——kQTjo —mde&a =—LL&de2frJ6
el AT A2

'Q ]ff ’”mdedz

= —Fc &, T / O,r B/r/
,[}”fda de ; ) /n/ ) =I€CY/

We see #fme #16 @rmalism worlts Tr\/ ]—:L nlgr s*,okeh’m].
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E(cxmp le #5} El[ipseh (Foc'\ |~oco\4éc172c é\ﬁ)qr.\)

Minor 7 (%2
1;_ A\/ (Axrl\s)r‘

RN T
R

, L/{| = }Z L\, = unhnown \/e'!' (we w'\” SOIVC 400,, ‘_].)
Ue=T le_ = unltnown L/c.]— _
(/1‘3 = %I }’13 = |

HFS‘,' we neec) 'l'o so\ue ‘%r‘ ,’\,ﬁ ,f)z_ WQ con U some nice
'!vu\'gg A i(:JCV\*]‘hLiCS f 'Por e\l‘npses"
Rule *1: Coordinale Trans%rmo&ioﬂ ?
b —a2=c2 = X=CCostZCOS(§m ; A;CCUSA'Z,
| \ =coshysin® 5 o =¢ sin})iz,

1 = so 'éz-a2=C?‘(Wf are OK {)

Somc }Acn‘l’#ics wc'” neeJ aré

A 7
+ &
C05[4¢7/ - £ 7
\ T -e L

- o ly
S 4 s 9’—”/ - b, = C (koY wcosnsn’ )
= X‘l + \/\j = Z 2 . ) //2. A)=Z)2
| (Coordinale ) /dT“ ( =h, = C(coshnsin®P +sin Z/Zcosz,'@ ]
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_,77)/'5 ma/cej our [ies a /o-/ easier

K _ 'Zlo/iﬁ _ ",
s O[T‘[LJQPJ% 77‘&11_

| We Ztnouu —Hflajr : O\ZE = Cosh ,+ sinh "
: 64' -I-C-m—{_ 6'7-/_6"2/
VA 2

o g -(B22)
- | So our m/u#an éecomesf | Q ) AT 77[{ L | /2 . In /ﬂcﬂs—) g
~ "" I (22%) Thil

| ,,,/\/07[6, #his soludion s exvlreme/y useil] since it can be 7('/590/77”4377
solve +the 4//ow}n3 cases S
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-
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\ e —
/% % Ia high, safe approximecton.
| M bz=,/c12+cz

1 zaﬂﬁ
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heot Honsfer Q E\/ Tassum‘mj ay’inolricaxl streou:ana. |
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~
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|
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So 'nC we alapL/ our SO‘U‘l'iOVl 40 o Semi—‘wﬁniie bocly ’

.ll’\pﬂﬂ'l‘\'ﬁ

O\ —P oo

b-—-&oo

[

L AT ey
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A G ey ar arad
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\I\J\'\en NASA was worl,«}ng wijrh- —H\is pm“cm n -“qe 50S ancj
GO'SI —qu\/ used an Q‘opmximc\‘!ﬁon usinﬁ sf)ﬂeri(a‘ rcs'IS’I'ancc.

. {
m—ﬁn'rl'é Knppmx = H

2
L& nofe, divide

-3)

by 2

, r, —&e° not 4 since
7777 7 777 7 Y‘\ > C }’I&/{l'sooher‘ﬂ.
| A=A
- ~s0% off)
Kogpro e (Fs0%
gﬂ'ﬂ‘" = 4—;;—5 < gﬂpprox
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