
Thermodynamics (ES 340) Quiz 2 June 7, 2004 
Name: (1 Hour) 
Problem 1: A 4 kg/s steady flow of ammonia runs through a device where it goes through a 
Polytropic process. The inlet state is 150 kPa, -20°C and the exit state is 400 kPa, 80°C, where 
all kinetic and potential energies can be neglected. The specific work input has been found to be 
given as [n/(n-1)] ∆(Pν).  
a) Find the Polytropic exponent n  
b) Find the specific work and the specific heat transfer.  (5 points) 
 
Hints:  

1. Polytropic process: Pνn=constant 
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Problem 2: Consider a simple steam power plant, as shown in Figure 1. The following data are 
for such a power plant. 

 
Location Pressure Temperature/Quality 
Leaving boiler 2.0 MPa 300°C 
Entering turbine 1.9 MPa 290°C 
Leaving turbine, entering condenser 15 KPa 90% 

Leaving condenser, entering pump 14 KPa 45°C 
For pump work = 4 KJ/Kg and negligible potential and kinetic energies, determine the following 
quantities per kilogram flowing through the unit: 

1. Show the states at each connection in a T-v diagram and explains your assumptions. 
2. Heat Transfer in line between boiler and turbine. 
3. Turbine work. 
4. Heat transfer in condenser. 
5. Heat transfer in boiler. (10 points) 

Hints: Use control volume balances of mass and energy for each device in the unit 
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