\Ya8/.¥ /-4 . & o \
okl ok almiila N2

Vs 1M gy Ve g ) ogef) ol Y e
sy 290 5 i) o

it « Yl Oyl yo i |)F Sl adigen « U Tgh v « Slokole il )T Seillo oawiditen § w30 0/ et 4idi
WABIYD- 9,085 owiito Jb yiogmt Sy smiiited 1T1ANA a5 oo ofy o gig as Lo SilSo

o

g el

yoghto—0,

= Ts:}l@.; MPa 2179.883(: (Tﬂblﬂ .*'3&-5)

(S

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

P, =1.0MPa | . 3, .
o PW,=023799m kg (Table A-6)
T =300°C |

g0l &y

P,=1.0 MPa |
- >UE=U!-+X3V£,

% =03
: I 0.001127 +0.5x(0.19436-0.001127)
=0.09775 m’ kg

Gm’n

Thus,

AV = m(vy —v,) = (0.8 kg)(0.09775-0.25799)m" kg = -0.1282 m*

WWW.PNUNA.COM  aoliduuly+ 589 s

UE-90 pgo Jlowes

€N Ao

WWW.UNIP.IR dolideuly of yob &) 33 pley Y 1gu digod (6T 0lRiig 5 (93§ peine


http://pnuna.com
http://unip.ir
http://pnuna.com

A48/ ¥ /44 ) a. \\W//
1518 19irltd al=2dila __\X\u,/_,
S ol S

Vs 1M gy Ve g ) ogef) ol Y e
sy 290 5 i) o

it « Yl Oyl yo i |)F Sl adigen « U Tgh v « Slokole il )T Seillo oawiditen § w30 0/ et 4idi
WABIYD- 9,085 owiito Jb yiogmt Sy smiiited 1T1ANA a5 oo ofy o gig as Lo SilSo

£ -E = AL

n = System
?-L". E!ICF;E;\ LS ler Change in intemnal, kingtie,
by heat, work, and mass  poential, erc. energies

O, =Wy 0 =AU =mluy=u;) (sinceKE=PE=0)

byt

,0ul

0, =mluy =u, )+

The properties of steam are (Tables A-4 through A-6)

P, =200kPa |y, =1.08049 m’ fkg
T,=200°C | u =26546 kikg

 04m’
UL LSNP 1Y ke

v, 108049 m ke

v, 06w’
Vg == —— L1 6207 ma.-kg
©om 03702 kg

Py=1250 kPq ] T. =606°C

g gad 831 9618 — 19 o

x

v, =1.6207 m’ kg | u, =3312.0 kikg

(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,

P, 200+ 230)kP: ‘ ]
fith Vs -HJ=H%HH!—H.MHI'I 1 i 45kJ

Wy = Area=
2 - ( TkPa-m” |

(c) From the energy balance we have

0, =(0.3702 kg)(3312.0 - 2654.6)k) kg + 45 k) = 288 kJ
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= hrgsre = 335.02 klkg
= hf‘.@ wee = 83.015 k.]kg
hf@ 4ec = 175.90 kJrkg

: : oA A0 (steady) _ . S
m, =, = ﬂ"J'_":r:aysLlr:m =0 ? 113 T nh =1

Energy balance:

E- _ E - A E <0 (steady)
n out gvslem
— — %
Rate of net energy transfer Rae of changein internal, kinetic,
by heat, work, and mass potential, ete. energies
E. i)

i T out

&Y digod 531 39l — Gy ol

fyh + ik, = b, (since Q= W = Ake = Ape = 0)
Combining the two relations and solving for m, gives
vk + 1k = (i + 1, )y
h-h .

oy = ]

hy - h,

335.02 - 175.90 ) kJ/k
i, _ 33 5.90) kg (0.5 ke/s)= 0.865 Kg/s
(175.90 —83.915 ) kl/kg
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gl

5 VI = Vegssour =0.52422 m" kg
P, =350 kPu l aer 330 kFa
|: [J: m “'._'-.-L 120 ke = 2548.5 ki ]\g
sat.vapor | A = 69402 kl'ke - K
f.. | = T 200 kPe = 120.2°C

. = 300 kP2 S, =8, 9402 - 1.5302
P, =200 kPa P S R
2, B 5.5968
(satmivture) | vy =t + X, v, =0.00106] + (0.9666 ) 088578 - 0.001061) = 0.85626 m? kg

Uy 4 =8+ Xa 4l g = 30430 + (0.9666)(2024.6 klkg) =2461.5 kl'kg

5 =S ratnkie

yoghto—0,

5y =5 - 5

(S

The initial and the final masses are

g0l &y

v, 02m’
m g =—=——————— = (13815 kg
= v, 05342 m-°
L4 052422 m- kg St
v, 0.2 m? o

My g =——=- —=0},2336 kg 2k o
0, 085626 mY ke ¢ 3301Pg 200 kPa
o = 0.2

iim,n

My =1 4 —my , =03815-0.2336=0.1479 kg

{ b} The boundary work done during this process 1s

Wi = I_-Pd{f = Py {U‘_'.ﬁ 'ﬂ}= P g¥s

Taking the contents of both the tank and the ¢ylinder to be

the system, the energy balance for this closed system can be

expressed as
E,-E

i (il

AE,

Syalid

Net energy transfer Changeinintemal, kinenc
by et work, @nd masd potential, e1c, energies

~W, o =AU = (aU), +(aU),

ui:-.-.-ul + ['—‘*L. h + t_"lL )” ={)

Ptk s o+ (s —myuy |, + (ma, ), = 0
b phy g+, —mu ), =0

— i | IRISN254R.5)-(0.2336)2461.5
by = Ui - myus ), _ (03815)2548.5) ,,!_;:,-i-,{,,:': 2461.5) _ a5 gk ke
- ms g 0.1479
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At 200 kPa, iy=504.71 and f, = 27063 klkg. Thus at the final state, the evlinder will contain a saturated liquid-vapor
mixture since fiy< fr; < h, Therefore,

T:".IJ = sai (i 200 kP 5120.-25 :C
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