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Assumptions 1 This is a steady-flow process since there is no change with
time at any point and thus Ame, = 0 and AEy, = 0. 2 Air is an ideal gas
since it is at a high temperature and low pressure relative to its critical-point
values. 3 The kinetic and potential energy changes are zero, Ake = Ape = 0.
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5-170 An adiabatic air compressor is to be powered
by a direct-coupled adiabatic steam turbine that is also
driving a generator. Steam enters the turbine at 12.5 MPa
and 5(}(}(‘ at a ra[}‘ of 25 kg/s and exits at 10 kPa and a
e D o0 Kl 5-173 Submarines change their depth by adding or remov-
Dommmine (he nerpawer deliversd to: the penrmatar by ing air from rigid ballast tanks, thereby displacing seawa-
ter in the tanks. Consider a submarine that has a 700 m’
air-ballast tank originally partially filled with 100 m® of air
at 1500 kPa and 15°C. For the submarine to surface, air at
1500 kPa and 20°C is pumped into the ballast tank, until it
is entirely filled with air. The tank is filled so quickly that
the process is adiabatic and the seawater leaves the tank
at 15°C. Determine the final temperature and mass of the air
1 in the ballast tank.
98 kPa 10 kPa
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Superheated wat
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P = 0.01 MP3 (45.81°C)* ﬂ"ﬂ(superheated vapor)«l ouﬂ JJ( )E Total AT,

oo 14mer  caiss 2z E17a1 15059} 20059 e 7MAx ARt of o)

100 17.196 25155 2687.5 84489

200 182 oe6la s4796 69049 15059l A h=2783.0, 200l A h=2879.60] =&,

250 24136 27361 29775 91015

00 1063 2003 3200 95054 180 — 150

500 35680 31329 3489.7 9.8998 haisoc = 7>< (2879.6 — 2783.0) + 2783.0 A&

600 40.296 3303.3 3706.3 10.1631 200_ 50

700 44911 3480.8 3929.9 10.4056 B

500 54143 3869 43983 108420 Uebd = sy 15052 V|Ed oz AZ4sigd
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