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Directions: Closed book. One sheet of notes allowed. Formula sheet provided. 

All problems carry equal weight. In order to receive full credit for a solution, you must show all 

work clearly. 
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Problem 1.  

Air flows into a well-insulated compressor at 200 kPa, 25°C, and 50 m/s and exits at 3 MPa and 

190 m/s. If the mass flow rate through the compressor is 40 kg/s and its isentropic efficiency is 

89%, find the power input and the temperature of the air at outflow. 

Assume the air is an ideal gas with R = 0.287 kJ/kg*K, cp = 1.0035 kJ/kg*K, cv = 0.7165 kJ/kg*K 

 

  



Problem 2.  

A Carnot power cycle has a thermal efficiency of 0.7 or 70%. The waste heat from the cycle is 

rejected to a nearby lake at 17°C, at a rate of 1200 kW. Determine:  

A) The power generated by the cycle, in kW and 

B) The temperature of the heat source, in °C  

 

  



Problem 3.  

A piston-cylinder device contains 0.07 kg of air at 50 °C, which occupies 0.14 m3. If the air then 

expands reversibly to 25°C and 0.38 m3, with any necessary heat transfer taking place at the 

cylinder wall at 50°C, find the work done by the air in this process.  

Assume the air is an ideal gas with R = 0.287 kJ/kg*K, cp = 1.0035 kJ/kg*K, cv = 0.7165 kJ/kg*K 

 

  



Problem 4.  

A rigid pot of volume V=0.34 m3  initially containing 1 kg of H2O with a quality of 20% (x1 = 0.2)  

is supplied with heat at constant pressure p = 1 bar. There is a leak in the pot lid so that 

saturated vapor escapes from the pot.  

At the final state, the pot contains only saturated vapor at p = 1 bar.  

KE and PE effects are negligible. 

 

Find the total amount of heat transfer to the H2O during this process.  The specific internal 

energy of the water at State 1 is u1 = 835.1 kJ/kg.  

 

 

 


