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7 A piston/cylinder arrangement shown in Fig. P4.64
initially contains air at 150 kPa and 400°C. The F =190 k0 = PL> 150 \L?’"
setup is a'! mperature \
of 20°( _Tl: éjrbK TZ: ’]
a. Is the piston resting on the stops in the final state? ]\
What is the final press o

wat 1s the specific work done by the air dufing

the process?

\K)iﬁ Cp};f/,o
‘1 = \BO;LQJ/L\'/YIJ + O
Y, = \SOX-VVL>

Vv

A balloon behaves so that the pressure is P =
51V and Cs = 100 kPa/m. The balloon is blown
up with air from a starting volume of 1 m” to a vol
ume of 3 m*. Find the final mass of air, assuming
it is at 25°C, and the work done by the air

Here, we should be careful to interpret what
we mean by "work done by air." If we simply / p
calculate W=[pdV, we get an answer of +250 kJ. N

But then the question is work done by which
air? Since there is mass of air entering into the
balloon, we need to clearly delineate what our N ‘)
system is. After you have done the calculations ) 7]

\i4

. . . tov
you will realize that initially, the balloon has
1.17 kg of air, and the final mass of air inside ‘)l: JoYe) ‘fi = 100 kP4
the balloon is 5.05 kg, meaning that 3.88 kg
has entered the balloon in the process. So our FV\ MA cyy\ﬂ\f. lo= 293 Y\
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1.17 kg of air, and the final mass of air inside Pl: |50 7‘1 = |00 kP4 4 3
the balloon is 5.05 kg, meaning that 3.88 kg \/

has entered the balloon in the process. So our FV\ o,x C(Mﬂ\q T,l-. 293 \K

system here is a given mass of air (5.05 kg), o

which initially occupies 1 m3 (the balloon) + My= Pz\“— - V—\L\Q)‘ ) - 50% kﬁ
3.31 m3 (the air outside the balloon, identified K,; T 0237 %293

by a hypothetical system boundary). The task

here is to compress this entire volume into 3

m3. The system boundary therefore shrinks - lov A | "\
from 4.31 m3 to 3 m3. The boundary pressure is 023 A% 29% = \(( ’

\
100 kPa (since it remains outside the balloon).
Hence the work done is W=100x(3-4.31) \A‘W\ = 39 3
kJ=-131 ki. This negative work means the L
e

work you need to push the air insid
balloon.
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A 400-L tank, A (see Fig. P4.32), contains argon gas
at 250 kPa and 30°C. Cylinder B, having a friction
less piston of such mass that a pressure of 150 kPa
will float it, is initially empty. The valve is opened,
and argon flows into Band eventually reaches a uni

form state of 150 kPa and 30 C throughout. What - W
is the work done by the argon? %px\ 1
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FIGURE P4.32
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