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1. (8) A closed, rigid tank contains 0.5 kg of dry, saturated steam at 4 bars. Heat is added 
in the amount of 70 kJ, and some work is done by means of a paddle-wheel until the 
steam is at 8 bars. Calculate the work required, in kilojoules. 
 

 
 
 
 
 
 



2. (10) One-tenth of a kilogram of water at 3 bars and 76.3% quality is contained in a 
rigid tank which is thermally insulated. A paddle-wheel inside the tank is turned by an 
external motor until the substance is a saturated vapor. Determine the work necessary to 
complete the process and the final pressure and temperature of water. 
 

 
 
 
 
 
 



3. (12) A two-phase liquid-vapor mixture of H2O with an initial quality of 25% is 
contained in a piston-cylinder assembly as shown in the Figure. The mass of the piston is 
40 kg, and its diameter 10 cm. The atmospheric pressure of the surrounding is 1 bar. The 
initial and final positions of the piston are shown on the diagram. As the water is heated, 
the pressure inside the cylinder remains constant until the piston hits the stops. Heat 
transfer to the water continues until its pressure is 3 bar. Friction between the piston and 
the cylinder wall is negligible. Determine the total amount of heat transfer.   
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4. (10) A rigid 1.5 m3 tank at 200 kPa contains 5 liters of liquid and the remainder steam. 
Calculate the heat transfer necessary to completely vaporize the water. 
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