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Vapor Power System:  Fluid is alternately vaporized and condensed 
 
Ideal Rankine Cycle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Process 1-2 (Turbine) 
Isentropic Expansion from saturated vapor to the condenser pressure 
 
 
 
 
 
 
 
 
 
Process 2-3 (Condenser) 
Constant pressure heat transfer to saturated liquid (condensation) 
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Process 3-4 (Pump) 
Isentropic compression to the boiler pressure 
 
 
 
 
 
 
 
 
 
Note:  For a pump, 
 
 
 
 
 
Process 4-1 (Boiler) 
Constant pressure heat transfer to saturated vapor (expansion) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thermal Efficiency 
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Heat Rate 
 
 
 
Back Work Ratio 
 
 
 
 
 
Comparison of the Rankine Cycle to the Carnot Cycle 
- Carnot is more efficient 
But, 
- For the boiler, the temperature for Rankine Cycle starts below TH, while the Carnot cycle starts at TH 
- For the pump, the Rankine Cycle uses all liquid, while the Carnot Cycle uses a Two-Phase Liquid-Vapor 
mixture 
 
 
 
 
 
 
 
 
 


