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Please write everything clearly and neatly. You might loose points otherwise.  Solve any four out of the given five questions below.
1) (25. pts.) An insulated tank containing 0.4 m3 of saturated water vapor at 500 kPa is connected to an initially evacuated, insulated piston-cylinder device. The mass of the piston is such that a pressure of 150 kPa is required to raise it. Now the valve is opened slightly, and part of the steam flows to the cylinder, raising the piston. The process continues until the pressure in the tank drops to 150kPa. Assuming the steam that remains in the tank to have undergone a reversible adiabatic process, determine the final temperature
a) In the rigid tank.
b) In the cylinder. 
[image: image5.wmf]
2) (25 pts.) Liquid water at 200 kPa and 20 oC is heated in a chamber by mixing it with  superheated steam at 200 kPa and 300oC. Liquid water enters the mixing chamber at a rate of 2.5 kg/s, and the chamber is estimated to lose heat to the surrounding air at 25oC at a rate of 600 kJ/min. If the mixture leaves the mixing chamber at 200kPa and 60 oC, determine 

          a) the mass flow rate of the superheated steam. 

          b) the rate of entropy generation during the mixing process.
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3) (25 pts.) Argon gas enters an adiabatic turbine at 800oC and 1.5 MPa at a rate of 80 kg/min and exhausts at 200kPa. If the power output of the turbine is 370 kW
a) Determine the isentropic efficiency (20 pts.)
b) Sketch the process on the T-S diagram (5 pts.)









4) (25 pts.) A 50-kg iron block and a 20-kg copper block, both initially at 80oC, are dropped into a large lake at 15oC. Thermal equilibrium is established after a while as a result of heat transfer between the blocks and the lake water. Determine the total entropy change for this process.
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5) (25 pts.) A 1.5-m3 insulated rigid tank contains 2.7 kg of carbon dioxide at 100 kPa. Now paddle-wheel work is done on the system until the pressure in the tank rises to 120 kPa. Determine the entropy change of carbon dioxide during this process in kJ/K. Assume constant specific heats.
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Pi= 1.5Mpa


Ti= 800oC


mi= 80 kg/min


























      Pe=200 kPa


      











