
2.1.1 flg~~~n~sveslol*nolY”oa,~nar”  (The first law of’ thermodynamics)
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m = pV  (o/o  of solid) (2.3)
100%

naiug~aluim.4  = naia&miiiwlt  x naia~~u~utiu

H%l

Hc
= cpx  P (2.4)
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m.
1 = m,+  Am (2.8)

m.  = m,1 , Am = 0

il. = ril,1 (2.9)

,kl = p;A (2.10)
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ti[z,g+$l  (e+p~‘)~  I +  q +  wsh  = ti[z,g+v2+(e+pV)2  I +  CFf,
2 T2

( 2 . 1  3,)

z,‘g  +, ;;  +(e+pV),  = z,g + v2+(e+pV),
f

( 2 .14  )
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¶k = (koAIAx )[(T,-  T,) + (Bk/$T:- T:) (2.20)

-
HiQ

qk  = (k,VA/Ax)(T,  - T,) (2.21)
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T 1 -T2+T2  -T,  +T,  -T,  =
- ; :

qk =
(2.23)

= AT
‘k  in (2.24)
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1 + 1 = RC+ RB
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R2 = *BRC’(R +  R )B C
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qk = CT,--T,  )/(RA+R~) (2.31)

- qk

ln(r,/rl  )A - - - - In (r3 /r2 1_ _ - -
2lILkA 2TlLkg

R
A = lr(r,/  rI )/ZWLkA  , RB - In!:, / r2 )/2VLkB
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qk  = -47lr’k dT
dr

qk  A- r
TO
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-----___-
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2.2.1.3  ~~l~t3l%h~~l%&~ (Thermal conductivity)
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lc,a
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R
c, out =

0 . 1 7 6  K/W

w = ( 0 . 2 4  cm1CO.01  m / c m )
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4 = (Tin- Tout ),'(Remn+  2 R
k,g +Rk,  a

+ R
c , out

)

zz 13.9 W~/(0.176+2r3.08~10 -3+0.458+0.0441)

= 2 0 . 3  W
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P =

hv
P

(2.38)

811hc0
u
bh =

-----------
(,hc,  /AkT - 1  )X5

( 2 . 3 9 )

%A co
2lihc;

BbX = ---__---_---__ (2.40)
4 hs (,hc,  /AkT - 1  )n2
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E A = qAcr (2.43)

EbA = qiA(l.O) (2.44)

E(T)  - E(T)  = cc(T)- -
Eb(T)

( 2 . 4 5 )
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Eh
Ex  = --

Ebb
(2.46)
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Eb,o--h. 15 c -m"[{(mv+3)mv+6~mv+6~
uTz---  = 77 m=l,2.,... pr (2.50)

nad " < 2

E
b,O-X 1-15 (1 -v+v2 - v4 + v6 - vB )

- - - - = F
"3 - - - - - - - - - - - - - - - -

UT4 3 8 6 0 5 0 4 0 2 7 2 1 6 0 1 3 3 0 5 6 0 0

( 2 . 5 1 )
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q =  E A F  - E A Fman brn m  m-n b” ” n-m (2.59)

Y
qm*n = 0 &tbbl%¶il  the geometric radiation shape factor ~CNI~%N@~LJWJ~U&J’PJ~“~~~’

A F = AFm  m-n n n-m (2.60)

q =In?” A,Fm.n(Eb,- E,,,)  = AnFn.,(Eb,  - Eb,) (2.61)

9 2 PH 235



F,-*  = 1/(1 + cos s)  = cos2(s/2) (2.62)
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III

Ph(lJr,O,,~i~Oi)  =
A  r(“rJOr)

I ’
A,i 'i &i

QJ”?lrJIT’uw’u~URun7r’(2.79)  Li%dU&lJ’lU$d  2-24 61 the biangular reflectance
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T
r,l

= (l-p)2  c p2”  = -. = -(1 -pF 1-P
n=O Cl-p2) 1 +P (2.83)

T = (1-p)
r,n 1 + (2n-1  )p

(2.88)

-(dI/I)- =
dn u

(2.89)

110 PH 235



In  IIL  = UL + c

IO

IL
I

lne  T = lx+ = pL + c
0 0

I
L‘5 = -UL

a 7 =e
0 (2.90)

T = T T
r' a

(2.91)
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p (0) = (0.526/2.526)' = 0.0434

e = sin
-1

I
sin 45'
1.526

1 = 2 7 . 6 '
2

p(45.1 = ; sin'(-17.4')
2

sin (72.6')

= ; { 0.0982 + 0.0096 1 = 0.0539
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Tr(0) = (1-0.0434,/I1+3c0.0434)~  =  0 . 8 5
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