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1.17,19-ITt-urinnn:rwanth'fauluvitilliThinwvali.in't.oin9qn(7201vimtmicilm (composite wall) Prd 

ho  = 60 W/(m2  • K) 

hi  =30 W/(m2  • K) 

111,11MMJNI.A1M 350 m2  

kb  = 0.038 WAm • K) 

kp  = 0.17 W/(m-K) 

ks  =0.12 W/(m • K) 
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2. fa)rinniitillikm9-1.11"aur„inur-raliiiriu 



25 cm II 
=-- 

I 	10 cm 

3 

	 14'11,121f,Ifl 	r.tq 

2. 	1Pqmrna,ittgrOi''-otuqqnr-illl composite rm'AtifrILL2M1'601.0.1 	.6.1q Ain uluanl anheTeui,Lrlaqvi..Sial 

tqcuvr-jil 1000°C FiQkrt,a4EnttlifrmialAriva-innfiiirlavargi 25°C tiqhthriilitnnvvv-wrlAtuCril FnAjm.41,u 

=',E1winui,vanttloruvi-iriu 60 W/(m2.K) UM', 20 W/(m2.K) 	91Penu2tuaril-mt-intown1.3(ti.oit 

vultAugulAruvivalmlloin9nnatiMau0aln-wingtiutn 

: k1  =1.04 W/(m • K), k11  = 0.69 W/(m • K), kill  =1.37 W/(m • K) 

h, = 60 W/(m2.K) 

Hot gases 

1000°C 

10 cm 25 cm 	5 cm  

ho  = 20 W/(m2.K) 

Air 

25°C 
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3. 	el9kluvill/y6l66juImninlIg111b1T11.1i't14911-11.0,i1AMRA111,1S.11.5117,11171MWW111,14ila:44L141,1fli.) 700°C FrAn 

20°C 

perfect absorber al', perfect emitter lll'aiA19'151-1,nnnstinnlY1MTI3Ac61,10i9U11'15,1,04 211-11_15.:1141115W1PIT11.1 

Ntlir,vd11F-riyalAlriuttlIvidiPilorinriu 120 W/(m2.°C) 

Tsurrounding 
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7.• ... 9, 
4. 1411.1USVLd [CP 

 = 2.09 kJ/(kg•K)] Ivini-iu counterflow heat exchanger PA161T-nnAcn 0.7 kg/s 

cqt-uvignitljnil'ulcathimmilanvInlwangra 200°C az,- 70°C R-11.1A-A1,1-i3Tualcti [cp  =1.67 kJ/(kg•K) ] 

1,v1n9-iri heat exchanger CrI' L-14v,r,i,31 150°C A'Qr.A'V15-1/Y151,1,1 1.2 kg/s fl-ivriallY1 overall heat transfer 

coefficient Lyinriu 650 W/(m2.K) 911)11 

a) farrinschuolvmhu 

b) Logarithmic Mean Temperature Difference (LMTD) 

...I 	..i 
c) yiuvianllifitLIFYY11.11"(arilEJ heat exchanger 
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5. rInT.i.,ranci,11ciiirlianvinTn9nnipi nmr,p71 3°C '114 38°C TRUMT61,11110n,11.11114WLX140G:114611M1 6 cm Kil 7 cm m 

iiii,un.ranYtlirriF4n4vitir.J 60°C ?i'lK3.11_15',,'Illtfl1511-1MTIA'Vtdn'W'116/1W11.41Jri1111-1YEI4Pit 120 W/(m2.°C) 

pinamliivinl-rallInAivint"-MF),wanTATEAn [k = 0.607 W/(m.°C), p = 998 kg/m3, lln Cp  = 4.182 

kJ/(kg.°C)] 911r1 

a) vrmyro,),tuA'r-nn.1:,-ttltwn.a.i (1.01frryginittiernalennalumnintaimq-iaAtuanuNFidnennait,i_luiti 

vislnTnyan) 

b) Biot number 

„ ..,1 
c) tw-imlAriums0,11.121.aikat_17A lumped system 
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One-dimensional, steady-state solutions to the heat equation with no generation 

Plane wall Cylindrical wall Spherical Wall 

Heat equation 
d2

T 
0 

1 d"  
r dr 

r dT) =0  1 	d 
r2  dr 

ir2  dT),  
dx2 = dr ) dr 

Thermal resistance 
L 

kA 

ln(r2 /0 (l/ri )—(1/r2  ) 

27z-kL 4,rk 
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