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T = Tug wp =179.88°C (Table A-5)

(¢) The quality at the finzl state is specified to be x» = (.5, The specific
volumes at the initial and the final states are

P =1.0 MPa | e i .
P =023799 m kg (Table A-6)

T, =300°C

P =1.0MPa |

= rUs =T X5V
% =03 2T R

= 0.001127 +0.5%(0.19436 = 0.001127)
=0.09775 m’ ke

Thus,

AV = nfvy —v)) = (0.8 kg)(0.09775-0.25799)m* kg = -0.1282 m*
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Change in internal, kintic,
By heal, wor, and niasy

paténiaal, . endrmes

Q=W =AU =mius =uy ) (since KE=PL=10)
(;'}.I: = ”””f =My )+ ”'."n:-nl

The properties o fsteam are [ Tables A-4 through A-6)

£ =200 kPa vy = 1L0R04Y m’ ke
T =200°C 4 =26546klkg
/ 0.4m’

”,‘:—':—_” 11”1 LL
v LOR49 m” kg

V.o 06w’
vy =—= ~--~~-———-—--_i6"ﬂ Tm’ ke
Tom 03702 kg

P, =250kPa | 7,=606°C
vy =1.6207 m’ kg | 1y =33120 kI kg

(h) The pressure of the gas changes linearly with volume, and thus the process curve on a P-V diagram will be a straight
line. The boundary work during this process is simply the area under the process curve, which is a trapezoidal. Thus,

. R+h (200+ 230)kP Lk
Wy = drea =2V - ¥, )= ———(0.6 - 04)m’| —— [=45kJ
2 - | TkPa-m"
(¢) From the energy balance we have

@, =(0.3702 kg)3312.0 - 2654.6)kI kg - 45 k) = 288 kJ
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335.02 kl'kg
83.915 k) /kg
175.90 kJ/'kg

: & Al jaready)
m, —m,,, =Am

SWRLEI

=0 ——> m +n, =my

Energy balance:

< - AE & [steady)
*in oul —gvstem

— — ",
Rale ol nelenergy transter Rawe of change in internal, kinetic,

by heat, work, and mass potentizl, ete. energies

B o=k

m aul

mh + myh, = myh, (since Q = W= Ake = Ape = 0)

Combining the two relations and solving for 113 gives

mh + fnh, = (my + i )y

5.02-175.90) kJ/k
1590 keifig (0.5 kg's)=0.865 kg/s
5.90 -83.915)kJ ke
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- v = wpe = 052422 m” kg
P =330 kPa | o
PO = e e, = 23RS KL ke

S= e = 002 K kg K
L= T i, =120.2°C

satiapor |

P =200 kPa Fra TS 6802 =] 5302
v Xy o= =
- 5 5.5968

= L9H6A

-t Bt

{satmnisiure) Vs =V - X v, 0001061+ (96660 0LERETE — (LO01061) = 1.85626 m* kg

We o =Wy o+ Xs ol = M50 - (0.96660 20240 Kl kgl =2461.5 k] kg

The initial and the final masses are
ham
Sat.
'Hi]?ll]]‘

=1.2336 kg 330 kPa 2 kPa

inrm' L
E_ =

(83626 m* kg

N =1y = =03813 02336 =0.1479 kg - ‘ :

{ &1 The boundary work done during this process is

P |
Wy = | PV = PV 4 = 0)= Pymiy gvn 4
Faking the contents of both the tank and the cylinder to be
the systen, the energy balance for this closed system can be

expressed as

£ AE,

- Ll-ul syabim

— S ol

n

Nl energy transler Change in anternal, kinetic
by hegal, work, 2nd mdss maential, e menes

- W om =AU =1AL), +{al),

W, (AU} +(al), =0

Py gy g+ ey —myun |, + (e ), = 0
Ik plh g=tm —mu ), =0

(g —maua | (B3R]5H25485)- 0233602461 5]

=26838 kl ke
i y 0.1479 )

'IL":‘H =

Ar 200 kPa, fiy= 30471 and fiy=2706.3 kJ kg, Thus at the final state, the exlinder wall contain a saturated lquid-vapor

misture sinee fy< . < b, Theretore,

.‘il':‘ = Tl:.I: w100 kM — 120'25 :C






