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1. Stefan-Boltzmann constant & = 5.6697x1078 W/(m2 -K4)
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fin 1) gnuaansananaunaiutiAguinans 5 cm gnuaausesegnasties Feinanislulinsuasuiy

fasinnmai 20°C winduiszAnEnmsnnAniFautedaInia (convection heat transfer coefficient)

AR h = 68 W/(m’°C) AdNUseANBNIsIeiFIBANEBUL8IQNLAA (emissivity) AR € = 0.8 UAT §NUAA
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§n2) wsansruennanrwiaiaiinialy 3 cm uarimiatauen 6 cm dAnastiANGeN k = 20
wim°C  wariidnsanisinfiaasnabeuneluiy 1x10° wim® wntiadruluremsenssuengode
prasauaantyl 900 Wim? uazBiadnuuandnsmanabeutuainaiiienmni 30°C FuilszRnBnamn

ANNN$AUIRIBINA (convection heat transfer coefficient) A h =150 W/(m2 °C) aaM8FFINITOLW
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srusifnanuugiigean (auysddiunisiianibeuliAniaie uasnsanszuanena 1 m)
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da 3) aampnsunwdunile 2568 r, = 3 mm Adulssdninisinaaben k.= 18 Wim °C uasil
fasnsilianateunifl g = 1.5x10° Wim’® duaiagnijudicamanaiinuun t Fananamniien

AurlszAviEnstinANNEaU k. = 1.8 Wim °C Hafruuantaawassingaidupinuiaulaanisminany
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Sauiuen1ALARaN TIBNANRUIUYH To, = 25°C wardnilsz@nanisnianauiay, h = 14 W/(m*°C)
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$a 4) WaFnmgruugiinnelu CPU chip 1ildgandn 75 °C Asiinsld fins Finanannlansuandeiion
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nsTnANEaN 200 Wim K iaszunaaandbeuaanann chip lag fins HanwasiuuvisBindnndnia
1A 1x1 mm 812 15 mm §7U fins %11 5 mm $e8sRTTWINN fins AU chip A1 contact resistance,

R, = 5x10° m*KW #1n chip §1u1a 57 mm x 57 mm uazdipondfewniaduludnsinig 150 W

grumNR189aInTA T, = 30 °C , uavduilss@nsnisniaoiuian h = 150 W/m’ K asiuatumauau
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fin Nasdnse Wasuaruazinulineres chip Winsdramansbeu ( munewme 41w fin gl

LaildRnuaungnsies uazlsiRansdremanyfaunitandiu Q,, =6,vPhkA tanh(mL))
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5 mm
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o 5) asiaseilyuinistinanFeuluaniag transient salyle

n) gnuaawmdn (k = 54 Wm °C, p = 7,833 kg/m’, uax c, = 0.465 KJkg) 141A
EueAugna 60 mm gnauwdelanisauauiiguuugil 900°C LL%Qﬁ'ﬂ,ﬁLﬁuﬁﬂufﬂﬁuwﬁ@muqﬁﬁ
Aauen 50°C winitufigungll 30°C warduisz@vanismnaaaben h = 1,000 Wm™C asszanos
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(MUUALNLEIE Lumped system analysis)



1) naratanludia n) Inald Temperature chart



aa

fia 6) Aa1sIN9ENBNAMNTEUIBIATLINANNIINTZUANNHNAINETY L= 10 cm uazidusinAuingna

D = 1 cm laewmdnfiAnininanafen k = 50 Wm °C funilsrasriufiguugiiaei T, = 200°C

TurueiafutinafianisnianusauiuainIAu adeNnauui T, = 30°C uazdnyse@nsnismwg
K 20 an ¥ o ° (% a P

ANMEAU h = 50 W/m® °C winauysliiilullyywinistiasnabeuiianiabos luania steady state
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i dx
i T(x) = 200°C at x = 0
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Nodes #1497 #n¢33 finite difference



(¢) Heat transfer (from H. Grober et al.)

Quax = Qo =pC, V(T - T,)
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(b) Temperature distribution (from M. P. Heisler)



