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2. 

ii t 	 14-nalii 	 Tv141.1nAntll 	  

1. cal=.--,unlivun 1 m FiqA"-rt,a111 (x = 0) almlf-nllt-jr*turYw FrAnAcnvill (x = 1 m) ilt-uvir,jf.imi711,1fiqriu 

350°C Thermal conductivity tt,leSillit 25 W/(m.°C) 6virmTaPmqqa.ituvivithwi.,iqu11ia.npmle.ill 

nthriu 500 W/m3  9,11r 

- 	.1 °v 	..' 
a) tl,rvirjlapolmv1LnPinglum.ou 

b) Aqwwt:o x tirl'Crivo,t-uv,r,ji:1111m 
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2. Y)Nnr:ADrinmlunQ 1 m ii-191n** thermal conductivityLvinriu 50 W/(m.K) avilInlEfluivilriu 10 

cm unapialnnuunLvinriii 20 cm FnkuluTtlyislnstuDnnarNiAluv,animyiumilmolnao.i&I,u 

61r 1.16 x 105  W/m2  t-1,41;fijiliiii:nA'nuuDrniDlvislm'rutnkinvaup.)illgiAwilPALvinriu 30°C rim 

a) prOlurquillPqnit.tenlmnsnmn 
11 

b) WITY1WQ 1,11a fl 11131%1 

) 	11:31 ill  FJ A' ulutt 111s1 n 	steady state (Hint: nnA.r,if:ifiEirfliiiiPinllnntopvitg.iiii:iqutn) 
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	 14'15.1511), 	 ThlInAny-i 

3. eT2igilinsqtA-19-)nt,i1,11u34 (k= 236 W/(m.K)) 

= ax1/2 Sit a  = 0.5 mv2 
X A'1A3.111'15' D 	 i_Jmuifir.riromb,tOurldvidnm1LAnRimklflt,iii x, = 25 mm 

-.:; 	t, 	. 	.. 
l_Imuti4I'sfoLguesi-wiNtirimllvirliRmkttiifil 	x2 =125 mm 	̀QW1A.c13.1111JK1E1Y112Sfll,1V1P11r1 

Ti  = 600 K LLn T2  = 400 K Csiedinell-NTNnsqurjr*ti.nui,vDtiqa (Fimn.°4-wria-i'ffluilulAilliN) ill 

iilLIAlt2111:17AMT13.3(E14 LI,Kii`VISt141111.1yritil steady state riTlrl 

a) M.1111511Eltqt111Mil T(X) 

b) '6"PS'11-115'dqUI,Y1M923.1hUr-lqUtOILV4U3.1 Q 

d ( dT 
= 0 

dx dx 
d 	1 

dx 
(111(x)) = 
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	 siollnAnwi 

4. Twin (k = 204 W/(m .° C), p = 2700 kg/m3 , cp  = 0.896 kJ/(kg .° C) ) 

Auc.iqefutrnql 3 cm .3.1NViflrlt,13-1kAlY1'161J 175°C 1419qilli'a2AIYIK3.1rTATI1J61111111414tIMilrl 

Tco  = 25°C 	 100°C Lalttw-mhub] 42 	q1.14"a.1tistavitirTIN-1 

VY111;"tUttl'ilt11.1,1fi (niqrjmAkinnviitl lumped system analysis `earl 
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61,6 	 14-12.14T-1 	 Tam In 

5. 	rilkInfAr141)1,1151C4 node vin1-11,v7A01113.1flumlrerivilwraAvoilill 

node kill) 

ic  7r5cW/m2  

4  
0.25 cm 

risu Lied 

= 4.0 \Vim 

100—  

Node 1 

Node 2 
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Tt)TmlnAny-) 	  
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Node 3 

Node 4 

Node 5 
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Node 6 

vti-malvi'li mm,  

stILLIJualmlnirk [a]{T} = {b} i,1,1' {T} kLoPumflftflqruvirji1114,1Piqvi node Ifil 6 

, 	 , 	 , 	 , 	 , 	 , 

, _, 	 ,_ 	 ,  

[a] = 	r 

,- 	  . 	 , 	  .- 

4,1 
13fl 	 1.4-13,1zio, 

 

5-vTmlnAn.-1 	  
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	 1.4'134/1fl 	 ThfinAnt1-1 	  

One-dimensional, steady-state solutions to the heat equation with no generation 

Plane wall Cylindrical wall Spherical Wall 

Heat equation 
d2T 

0 
1 d 
-- 
r dr 

( dT 
= 0 

1 

r 2 
d 

dr 

( 2 dT 
= 0 = dx2 r 

dr j  r dr 

Thermal resistance 
L 

kA 

ln(r21 ri ) (11 ri ) —(11 r2 ) 
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