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Process Description: 

Rankine cycle is also known as the standard vapour-power cycle. Water at low temperature and pressure is 

compressed isentropically to the boiler pressure by the feed pump. In the boiler, heat is supplied to the water at 

constant pressure, where its temperature rises to the saturation temperature corresponding to the pressure in the 

boiler. Further supply of heat results in the evaporation of water and in superheating the vapour produced. The 

superheated vapour at the elevated pressure in then allowed to expand isentropically in a turbine to the condenser 

pressure. In the condenser, the low-pressure exhaust steam from the turbine gives out its heat to the cooling water at 

constant pressure. 

 

The ideal air-standard gas-turbine cycle is known as the Brayton Cycle. The ideal cycle includes an isentropic 

compression, a constant-pressure heating, an isentropic expansion, and a constant-pressure cooling. 

 

                                                                      

 

The heat supplied is 

Q1 = mCp (T3-T2) 

The heat rejected is 

Q2 = mCp (T4-T1) 



 
 

 

The thermal efficiency is evaluated as 

n = 1-(Q2/Q1) 

 

The Flowsheet shows the combined Rankine and Brayton cycle. A Brayton cycle begins by drawing in air from 

the surroundings through a compressor. The air is then put through a combustor to heat it up, and the 

heated air is used to rotate a turbine, and some of that work from the turbine goes back to power the 

compressor. If there’s a heat exchanger connecting the two, then the heat generated as waste by a Rankine 

Cycle can instead be used to power a Brayton cycle. In this way, efficiency increases with less power 

consumption. 

Flowsheet: 

 

 Flowsheet 1- Combined Rankine and Brayton Cycle 

Results: 
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