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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 500 C at a rate of 25 kg/sec 
and exits at 10 kPa and a quality of .92.  Air enters the compressor 
at 98 kpa and 295 K at a rate of 10 kg/sec and exits at 1 MPa.  
Determine the net power delivered to the generator by the 
turbine.
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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 500 
C at a rate of 25 kg/sec and exits at 10 kPa and a quality of .92.  Air enters the 
compressor at 98 kpa and 295 K at a rate of 10 kg/sec and exits at 1 MPa and 620 K.  
Determine the net power delivered to the generator by the turbine.
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Steam at 3Mpa and 400 C enters an adiabatic nozzle 
steadily with a velocity of 40 m/sec and leaves at 2.5 MPa 
and 300 m/sec. Determine (a) the exit temperature and (b) 
the ratio of inlet to exit area.
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Steam at 3Mpa and 400 C enters an adiabatic nozzle steadily with a 
velocity of 40 m/sec and leaves at 2.5 MPa and 300 m/sec. Determine (a) the 
exit temperature and (b) the ratio of inlet to exit area.
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There initially are 2 kg of liquid water and 8 kg of vapor in an 
insulated vertical piston cylinder device.  A constant pressure of 
300 kPa is maintained by the piston weight.  Steam at .5 Mpa 
and 350 C are added until the contents of the cylinder are all
vapor.  What is the final temperature in the cylinder and the
mass of steam admitted?
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.5 MPa
350 C

300 kPa

work
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2 kg

8 kg

4-53
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