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Chemical Engineering Thermodynamics 
Quiz 5 

February 14, 2019 
 

 

 
 
 
 
 
 
 
 
The UC steam plant uses 125 PSIG (0.881 
MPa) steam produced by two gas turbines at 
480°C to feed a steam turbine (stream 1).  
The output from the steam turbine (stream 
2) is at 0.15 MPa and 140°C.  The outflow 
from the steam turbine is fed into a 
condenser.  The steam produces 20 MW of 
electrical power.   
 
 

Please fill out the following table. You can use the steam tables or the chart (recommended).  
 

Stream P MPa T °C S kJ/(kg K) H kJ/kg V m3/kg DH kJ/kg State 
1 0.881 480    ----  
2’ 0.15       
2 0.15 140      
    Possible? he =  
      he,Carnot = 

a) What is the work output of an ideal turbine (reversible adiabatic)? 
b) What is the actual work output and efficiency, heff, of this turbine?  Is this possible? 
c) What is the efficiency of a Carnot engine for these conditions.  Compare it with that of 

the steam turbine.  Are the listed conditions possible? Why? 
d) Plot the points 1, 2’, and 2 on both the pressure enthalpy and the temperature entropy 

diagrams that are attached.  Fill the missing values in the table above. 
e) If the turbine produces 20 MW what is the flow rate of steam in kg/s? (W = MPa cm3/s) 
f) Extra Credit: Propose a method to extract useful energy from the 140°C stream 2. 



 2 

 



 3 

 



 4 

 

  
 

  
 
 



 5 

 



 6 

Answers:  Chemical Engineering Thermodynamics 
Quiz 5 

February 14, 2019 
 
Estimated values from the enthalpy chart: 
 
Stream  P MPa  T °C S kJ/(kg K) H kJ/kg V m3/kg 
1  0.881  480 7.8  3410  0.43  
2’  0.15  250 7.8  2900  2.40 
2  0.15  140 7.3  2680  1.7 
 

Extra Credit: Propose a method to extract useful energy from the 0.15 MPa stream. 
Sterling Engine could be used (capital costs would be an issue). 
Thermoelectric Device could be used (technology in development 
https://sites.google.com/site/jhbahk/members/jehyeongbahk  UC Professor working on 
thermoelectric devices, Dr. Je-Hyeong Bahk, next to my office. 
There are limited options for low grade steam and heat sources.  The capital costs hinder 
investment in energy harvesting.  It is a major problem faced by this generation. 
 
Values below are from double extrapolation from the steam tables. Values are generally similar 
to those estimated from the chart.  The main conclusion is clear, that this is not a feasible 
operation with the temperature and pressure of the outflow stream as stated. 
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