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Chemical Engineering Thermodynamics 
Quiz 1 

January 17, 2019 
 
Consider a simplified steam turbine/condenser/boiler/superheater for production of electricity 
shown in the schematic below.  Fill in the table below the diagram to answer the questions using 
the steam table attached.   
 

a) Use the steam tables to determine the shaft work, Ws, for the turbine in kW (which is 
kJ/s).  Under and adiabatic assumption (no heat loss) the shaft work equals the difference 
in enthalpy, H, between the exiting and entering streams at 100% efficiency.  (The flow 
rate is 1100 kg/h for all streams.) 

b) Calculate the combined heat needed for the boiler and superheater (boiler converts from 
liquid to vapor and superheater further heats the steam) in kW (which is kJ/s).  (This is 
the enthalpy (H) difference between the streams.) 

c) Take the ratio of the shaft work recovered from the steam turbine to the heat needed for 
the boiler to get an idea of how efficient this system is at 100% efficiency. 

d) On the log-log P vs V plot below approximately show the points 1, 2 and 3.  Do the same 
for the P vs log10V plot from the book (the scale isn’t optimal for this).  Note that on a log 
V x-axis the lever rule doesn’t work. 

e) If PV is a measure of energy or work what do you think is the meaning of the area under 
the line connecting points 1 and 2 and the area under the line connecting points 3 and 1 
on the P vs V plot.  Why do the two areas seem to be different? 

 
Water Molecular Weight 18.0 g/mol 

1 m3 = 106 cm3 
Watt = J/s 
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Turn this sheet in with your answer 
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a) Find H1-H2 
Ws = (3170-1390)kJ/kg (1100 kg/h) (1/(3600 s/h)) = 545 kW 
 

b) Find H1-H3 
Q = (3170-721)kJ/kg (1100 kg/h) (1/(3600 s/h)) = 748 kW 

c) 545 kW/748 kW = 0.729 or 72.9% efficiency.  
d)   See plot 
e) The area under 1-2 is the work from the turbine, the area under 3-1 is the heat for the 

boiler.  This is approximate since the connecting curve is not a line.  The two areas 
disproportionate since this is plotted on a log-log scale. 


