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Known . Find: ﬂﬁsumphons:
ﬁ) Thermal resistance + 0ssumptions* €ach (esistance Value 1 ﬂmda Shate

Z‘:;i:ﬂi/w B) ‘I—a}op, Tsi A.1-D conduchion H\muﬂh |03m‘ Uniform Properties

Teo = Tour =300k

- m‘j’i’é‘ﬁim CS 1 ood electric power Flux Q elec 3, Silicon s "vera%hm”—a represented bda node ot Ts;

0 532 b= 0otk™ H. Bocksde insulated » N0 heat loss from backside., all heat leaves the top surface.

5. Radiation modeled via effective Coeficient N cod

® ERP—
Q- Le=2Hey  go
Series conduchen from Silicon 1o fop surface
Reord* RetRa* Rg=.0001+.0001+.0030= 3.3 x107
Top Surfoce hegt loss:
Mot N+ Npod 71045 15 WIK) = Reye™ hi:,. = Tis-‘%- 67 x10?
C)Rtf Ax4073 | Ry= 4x20™ Re" 1 x 10 , Reorg 72.2x40™*, Ry = 6.67x 107
Solar at gossfop
({3"‘”’:'1 G=.1(30) = 30 Wim?
Solac  Silicon:
Qsio0s” 856 = .85 (300> =630 W/
Electrical conversion:
1 za-bTy=553-.001Ts.
Theer opreuted n Siican:
Usin™ U-'f\Btha,abs
Total heat thot must leave Pram the top sucface.
¢ Lgaes Lsien” 0+U-1)6%0
-Bp Surface balance..
?/-‘ hw(_ra,tnp_ T -G,uf Tt 7\%{
Conduction from silicon fo dep Sorface !
0+ P (T ™ Teo D> Ty ™ T i
Conduction from siicon 4o fop surface :
Tse Tg ee * Reond
Tsi=34243k  Tyep™HL0AK

©

f]=.553-. cot(342.43) =.JOS
Qoo™ 1500 - VO (@B 1345 Wew

12,2105 (=Q1.1%) [{ ™ 193.15 Wher?




kr\own'- Find "
+D: 10mm? -01M, k=30 w/(mk) Q) TO(,L:.\) expression
Wl W Tw=300%C B) Tolor Lo= SAm * chec R Tmae =100
O min. Ls Por To 2100 C°

* Tasulakion +hl£kncss', LI'\S:QOOmm: ’Q "
“Bwbient: To =A0°C, =20 Wilm?K)
* Tip insulated

@ A:ZF P-xD
P

M=YkA

¢ %Uw-n) ~ q-~VhPkn (T-7)

C=Linsmtanh (mL,)

- Tw+CT _ To(Linsmtanh(mle)) T
T e = | T (L) Lo

®Lo:~()~m
4n .
hP_ _ h(ﬁL/D)_, - i - 10

M=N&A
C= LwsMmbanh (mL)=.2 (10) tanh (10 - 1) Uanm(2)=1.99%

T - 200+4.923(20) _ .

To =BLASC =T < Tom = 100°C | yrouks himt

©

To=100°C 002
+CTeo To-Tw _ -doo _
To= ‘[LCCT > (=77 =000 - 1.3

C = Linsmtanh(mLs) =.2(16)kanh (10Ls) = AHanh (10Ls)
QUanh (’IOLO) = 1.5 =taoh oL = . (A5
10 Ls=atttonh (.635) = 73317 = 4=.07332
Lo.mn=.0733m (% 133 mm)

('\SSumphor\s:
1. S‘l?tld stake ; 2D conducken a{or\ﬂ rod in inSulaved (‘eaicm,

Q_ EXPOud Portion boehaves as a Straght P with adiabatic +p
3. Conshond R, Unform .



@ Known Find:

-Copper fin’ k=400 W/(mK) A) Fin lengin L

'%uare widlh’ 5210 mm=.01m B> Finthermal vesistonce Ry and fin elfectieness €5
‘=100 W/(mk)
“N,:.0
- Convection kip
GeOme&nA and fin patometer

Qo‘ P2 Co1)*s 1 %107 W

P= Ys-4(.01)= 04m

m:= ‘Igc : ‘I%L%% “10m?
Corrected Length

-
Le:LoBe =L+ Leooas

tonhlwle)
q}’ mbe )

¥=mle
fanh(x)/x=.6= X=151222

_ 1513
Le=we= B 15122 m

L-Le- 85 - A51m-.0005 =.014372 m

R} = PLRe =(.04)C . 14872)+ 10 .00 604SA m?

Lol L
(lj:q’hg}('ﬂ,-'ﬁ,s-» R3= ?3 %hﬂ;

N 1
R Do owwn 4+ Klw
Ry 00604g
£y mm e b oT 3

Ry=dok/w £5=303

Rssumphons
1. SJ:ranﬂh)r rm, uniform cross-sechion, Constant R, uniform h.

U.Use correctes lengtn method for convechon hio: LezL+Es



