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(@) From the steam tables (Tables A-4, A-5, and A-6),
Naw & =y g rospa=19181KI/kg

10 MPa Vi =V, g 10kpa = 0.0010 )l m/kg

e
/!

“3fosMPa  y \)P
A\

wp]Jn_UI{P_P)':T}n /
_l |
=(0.00101m/kg|500-10 Lm;[ Lo 1-(0.95)

| 1 kPa- m
=(.52kJ/kg
hy h]+u =19181+0.52=19233kJ/kg

B, =0.5MPa /s =y g5 p, = 64009 kI kg
satliquid ru =Vr @osumpa =01 01093’ kg

Woltin = v(P-A) Np

1k
| 1kPa-m’ |

=10.001093 m* kg [10,000 - 500 kPa

=10.93 ki/kg
hy = hy+ w5, = 640.09+10.93 = 651.02 k/kg
P, =10 MPa U’s =3375.1kl/kg
I =500°C |5, =6.5995ki/kg-K
Ses 57 6.5995-1.8604
P L =(.9554
Sg 49603
}IO =he +x4.h, g =640.09 4 (0.9554)2108.0)

=2654.1 kI/kg

P, =0.5MPa

§ bs = SS

= hf\

= fl:—'h — hg =hg =117 Vhs = b ) :
5~ T6s =3375.1-(0.80)3375.1-2634.1)
=2798.3 kl/kg
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7, =8 5005 - 2
7 _6.5995-0.6492 _ ..,
p 7.4996
1y + X, =191.81+(0.7934)2392.1)

2089.7 kl/kg

~h —— s =hg =qplhe = 115, )

=33 e}.l-(u.sn!ss:i_]- 2089.7)
=2346.8 k)/’kg

h = b,

The fraction of steam extracted is determined from the steady-flow energy balance equation applied to the feedwater
heaters. Noting that Q=W = Ake=Ape=0,
= = - &l (steady) _
Ep = Egu =AE e =0
En=E

out

Zm,n, = Zn’arh“ —— titghy + titshy = titshy — vhg + (1= v )iy = 1(hy)

where v is the fraction of steam extracted from the turbine (=1, / m, ). Solving for y,

J' -f 2.33
1y = {34(}()9 .“” 3 ~01718

2798.3-192.33
Then, g, = he=h, = 3375.1=651.02 = 2724.1 ki/kg
Gou = (1= V) = by )= (1-0.1718)2346.8-191.81) = 1 784.7 Kl kg
ret = Qi = Gout = 2724.1=1784.7=9394k] kg

and

Wie _ 150,000 kJ/s

Hn=— =159.7 kg's
Woet 939.4 kJ/ kg

ng
(h) The thermal efficiency is determined from
G ou 1784.7 kl/kg

py == 2o o 8 _ag
g 2240 kkg
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my, =mg +my +meq. =5kg+8kg+10kg=23kg

; my, Skg My, Skg
mf, =——=——-=0217 =

No. =(.156 kmol
m, 23kg © My, 32kgkmol

) I”_.‘ 8 ko my "
]HTN: M - EJ =0.348 Ny, N, 8 kg
m, 23kg : "My, 28kgkmol

: Mo,  10kg m :
migy, =——= ==0.435 . ke =1().227 kmol

m ke T T M. 44kgkmol

=().286 kmol

Ny = No, + Ny, + Neo, =0.156 kmol +0.286 kmol + 0.227 kmol = 0.669 kmol

No, _0.156kmol _
N, 0.699kmol

N 1%
N, _ 0.286 kmol — 0.428
N 0.669 kmol

0.233

in
Nco,  0.227 kmol

Ve = = =¥

7C0; Ty 0.669 kmol

m

).339

(c) The average molar mass and gas constant of the mixture are determined from their definitions:

m, _ 23kg
N 0.669 kmol

im

."‘! f

m

= 34.4 kg/kmol

R, —8.314KkJ/kmol-K
M 34.4 kg/kmol

m

R.’.-'!

=0.242kJ/kg-K
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