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Exercise 2 (Regenerative Rankine Cycle) 
A regenerative Rankine cycle consists of three expansion stages (17000 kPa, 10000 kPa, 2000 kPa, 
11 kPa). The gaseous fuel consists of a volumetric mixture of methane (92%) and ethane (8%). Air 
and fuel enter at 100 kPa and 25ºC. The excess air is 160%. The flue-gas leaves the chimney at 427ºC 
and 100 kPa. The relative humidity of the air is 70%. 
Get: 
a) Mass balance 
b) Energy balance 
c) Exergy balance 

 
 
The installation scheme is: 
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Exergy balances, which allow exergy destruction rates and exergy efficiencies to be determined, for the 
main components of the installation, that is, the boiler (differentiating between the combustion chamber and 
heat exchanger), turbine stages, condenser, and circulating pump. 
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Si resolvemos el ciclo no regenerativo: 
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