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& KNOWN : Tsuro = 300K To= 300K n = 10 WImK G= 800W/m?

Rg= 1 .5W/mk Ka = 1 W/mk n= a- bis; a = 0 .553 b= 0OlK"
R
6 = 10um란 G= 000W/m2 h = 10 Wlmik Grad= SW/mk

W

FIND : A . Thermal resistance network + the thermal resistance of each

B. calculate top glass layer Tgtop & Ts
C. calculare y & power

ASSUMPTIONS : No contact resis , bown glass + alrsive
,
SS, ID , constant prop,

negligiblethermal diffSCHEMATIC: JTsurr = 300K WI Silisonlayer

G = =000MM2 →
TN = 300K &ad qeonu

↑
-> n= 10 W/ml
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章……ANALYSIS :
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RE = 10-
4MK
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&"court # -> h=10W/mil -> 0.1 M2K /W = R"conv #

R"rad =+
Urad Grad= SW/mk -> 0 . 2 mar/w = Brad

R= Rg=/MK (g=.003m - .
002M2K/ = Ra

R
a
= t Ka = IW/mk La=ODIm-

.
000lMIK/ = R



⑬ ENERGY BALANCE OF
SILICON LAYER:

0 . 85 Gs
- 0 . 85GsH = Tsi -Tgrup

=
Tsi -Tgrop

0 .85 G ( l -atbtsi
⇒「5 i-

。

R
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ct Rge R.
"

R"c + R* + Rg

0℃( 1- 0 ,553 + 0 .001 tsi) = 「si-
. 0001 +

. 002 + - 8001
1496 (0 .247 +.001X) = X - Y ①

ENEREM BALANCE OF TOP SURFASE OF GLASS :

( 00 .
85 Gs(1-4) + 0 . 1Gs) = Ch/Tgtop-To) - Urad(Tsur-Tgrp)]Xw

La -bTsi

G8oli - atbtsi) t 8℃ = IO(tgrop - 300)- £ ( 300 - +gtop)
②

680 - O .553 (080) + .
6⑧si

+ 80 = 10 ( tgtop - 300) - 5 (300 - +gop)
X y y

SOE SOLVER :

Tsi = 342 . 294 k Tgrop= 341 . 115k B

⑧  = 0.553- 0.001 ( 342,296) = =0.2 107
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②KNOWN :
D= 10 mm Tw = =1,000 ·Lo To = 180
K = 88 W/mk Lins= 200mm Tmax = 100% h = 20W/mik

FIND :

A. derive an expression for to

B, if lo = 200 mm ,
Call To ,

does the length meet the operating limit?

C. cale , min Lo Is . t . To Operating lim)

ASSUMPTIONS : ID ,
SS

,
adiabatic tip

SCHEMATIC: Tw

·

:

_議鬱々” D

>

ANALYSIS :
ADIABATIC : ) = oshsn(mL)

JABLE

P = 2π r = AD =
.
O / π 34

M=Ac = itre =* 崎 =℃25x 쁩 M=RA's On
m=\舞 。=

州 +10005.=

1 Ac =πrL P=z+r

M= 20 ( .01π)(80)( .0025r)' Eb 95 =MtamumL

ENERGY BALANCE &INS . Fb = Tj - To 85 . = qond
qf = qand

MtanhmLo= (Tw-T
M tanhm2oAC-T
Sto-Ta) tanhmlo =

PkAc tanhmLo(To-To) = LAcTwTO
B _

X

BTo - B+a = X +w
- x +o

# + x)To = XTw + BTo +o =
x+ w

+



官 = RsmX =
KB =kAotanhmlo

To= TwAsta ‰ Twt選
nrkAitanhmLo

B
. D= lomm P= ZTV = MD = . OLTTw = =1,000 ·Lo To = 180

Ac=π r 2= .
0025πk = 00W/mK Lins= 200mm Tmax = 100% h = 20W/mik

P = 2π r = 5D =
.
O / π

Ac = tVZ= 号 = - O025x

T0 =⑥ 1 ,47℃ USED SYMBOLAB

Yes , this does stay under the operating condition

-. useTo and solve for lowest Lo :

To= TwAs tanhLT * ทท &

nrkAitanhmLo
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KNOWN : K = 400W/mK S = 10mm h = 100W/m2k 78 = 0 .6③
FIND :

n. cale L

B. caletherm resist. of Dg & Ef
ASSUMPTIONS : ID ,

SS
,
Convective tip

SCHEMATIC:

" 됐ㅣ
Gf = 1ghAgOp

ANALYSIS : [O1 ? =. 0ON1
Gmax = hAg Oo

M=NAPkAs EbA . nf =器
。
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( =
.
146 mK = 400W/mK S = 10mm h = 100 m2
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