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sacie | M Pa

=179.88°C (Table A-5)

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

P, =1.0 MPa | i 5
T —300°¢C J>-u| = (.25799 m” kg  (Table A-6)

A =1.0 MPa |

_ Vs =Vt Xty
=05 2 2k

= (0.001127 =0.5=(0.19436 = 0.001127)
= 0.09775 m' kg

Thus,

AV = ivs — v, ) = (0.8 kg)(0.09775 - 0.25799)n> kg = -0.1282 m?

P +P
Wy, =Area=-L""2 ¢ (/]

{100+ R00} _ {1k
- {00+ BODKPA (4 45— 0.1 5)m*| ———_|
2 [ TkPa-m” )

=135kl

(b) If there were no spring. we would have a constanl pressure
process at P = 100 kPa. The work done during this process is 2

iy (lkPa)

boulno spring

= [TPav=rlv, -v)
~1

Ok 800 —
=(100 kP2 }0.45 - 0.15jm* kg ————
| 1kPa - m" |
100

=30k

Thus,

Vo =, — W =135-30=105kJ

b.no spring

Y dsip -0 pg Jluos



\ra0/-T /-4 20f||eOI‘g PSR PR Iy :!:::.:,‘;L?;!: %}K{\{:

Ve i g () gl oloj i oWl slass
Spolyoge i iy U
IWNOYAF O 08 Jul)S 8 (cwdodmo 3 gpd o/ Jand &l

Properties The gas constant ot air is £ = 0.287 kPa.m 'kg.K (Table A-1).
Analysis We take the entire air in the tank and the cyvlinder to
be the system, This is a closed system since no mass crosses
the boundary of the svstem. The energy balance for this closed

sysieni can be CH’.]‘II'I':SnL“d ds

i"u: - Ln i = I_‘!Eﬁ:w‘\lﬂl'::
X ——
Netenergy |
by heal, work. ¢

= Al =mus —u)) =0

- ”.h aut |

since w = w1 for ideal gases, and thus w> =, when 1, =15, The
initial volume of air is

Y _ A v.

F 1. 300 kPa
— = —— =
T, Iy SR

= ———xx(04m) =080 m’
200 kPa

The pressure at the piston face always remains constant at 200 kPa. Thus the boundary work done during this process is

z 1 k] |
PAV = Py(V, - ) = (200 KPa)(0.8 = 0.4)m’| — =80 K
I - | kPa -m” )

1!

baout =

Therefore. the heat transfer is determined from the energy balance to be

”I?.ml'. = l-[L}ir = 80kJ

key-v.y -l
KJyvAYo -0






