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82 W QL =C,-R=C, =(353+00291T)(J/ (mol->Cy] ~ (8314 [/ fmal. K31 &/1°C)

= C, =27.0+00291T[I/(mal-" L=p] ]
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b, aAf= [C,arT=3537]i -o;oasuT] =278+ Ifmol
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d. A is a state property
— T

g3 H,O (v, 100°C, | atm) —= H.O (v, 350°C, (00 bar)

3. M =2925 kifkg— 2676 kifkg =250 ki/kg
130

b A= [[003346-06856 10" ~0.7604 « 10~ 12 ~3393% 1072 73 | ar
100

= 3845 kl/mol = 49 4 kI kg

—_—

D\iﬁfrencn resules from assumprion in (b) that & is independent of & The numerical difference

HAS far M. 0O(v, 350°C, | agm) — H,O(v, 350°C, 100 bar)

3.9 a. i ol
£
@ = a& =(5.000 mol/s)- j[un::ﬁu- L3867 « 107 7' — 1,607 =« 10 % 5477 10=12 r’] " yad
B
= 17,650 kW
—_—T
b. Q=AU = AN — APV = AH = ARAT = | 7,650 tef ~{5.0 kemol) (3.3 1+ (% tkmol . X))} (100 K)
= | 3,490 L
The difference is the flow work done on the 393 in the connnuous system,
e 2, = heat ded o raise i of vessel wall — heat chae =3capes Som wall to

surraundings.



5.1.5

32.43

a=2530 mol/h

5 O = Ak = 250 mol|(2676 —3697) kJ| kg | th |18023 | So05
h | kg |1o00 gl3600 5| | mel e

o > L
Q-Mﬂ-r'r-‘[n‘ CarT l
o0
- th_. "‘“'.J_“l_’ 1 503346 +0.6880 = 1073 T+ 07604 < 107 78 —3593 <1072 77 ] = —1.274 kW

i

T %%“’—l-(z.s-t—zosn (ki / mol] = —1276 kW
5 —— PR——-

Mlethod (1) is most accurate sincs it is not based on ideal gas assumpoon.
The work done by the water vapor.
Assume AF ., B0 = & = AR - o0 ~ A8
Kopp's rule: (C")C...Hua: = 10(12) + L2(18) -+ 2(25) = 386 !/(rrml-’ c)=23535/(g°C)
so00 L|tozt g| L xS 235 5| (71—-25) °¢
AES - 2 5
oty 3O N T R = 2207 kJ
150L|879 g| | mol an
A - - i =4 -
ot B s [L“ [0.062355 234 <107 T] ._«.—r] VIEein
AL = 2207 = L 166 = 3373 kI
C-H.N

. -
Kopg's Bule = C, = 7(0.012) ~ 12(0.018) +0.033 = 0.333 k [/(mol =C)
Irouron’s Bule = o, (200°C) = 0.088(200+273.2) = 41.6 f/mol

CrH 2N, 25°C) — C-H 2 MN(/, 200°C) — S, H ;. MN(v, 200°CT

00 ’
Afr = [ C,dT - A, (200° C) = 0333(200 — 25) —<L
=

P
=1

maol

=100 xI/mal
bl Aot



