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Steam Turbine Cycles 
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Classical steam power plant 



Rankine Cycle 
• Vapor-power cycle commonly used in power plants with 

water as the working fluid 
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T - s diagrams 
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Processes 
1 to 2: Isentropic expansion of the working fluid 

through the turbine from saturated vapor at state 
1 to the condenser pressure (Q = 0; ∆s = 0) 

2 to 3: Heat transfer from the working fluid as it 
flows at constant pressure through the condenser 
with saturated liquid at state 3 

3 to 4: Isentropic compression in the pump to state 4 
in the compressed liquid           region. (Q = 0; 
∆s = 0) 

4 to 1: Heat transfer to the working fluid as it flows 
at constant pressure through the boiler to 
complete the cycle 



P - V diagrams 
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Example: Rankine cycle  
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Efficiency of Rankine Cycle  

qabsorb=  h2 - h1 

qexhaust= h3 – h4 
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Usually, The properties: p1, t1 and p2 are 
available for a power plant,then:  

From p1, t1 ,  get   h1 ,  s1 

h2: From p2 ,  get   s2’ ,  s3” 
                        h2’ ,  h2” 

')1(" 2212 sxxsss −+==
So, x can be known   

')1(" 222 hxxhh −+=
h3: From p2 ,  get     h2’ , 

s2’ . 
              h3= h3’    s3= s3’  

h4: From p1 , s1= s4   get  
h4 

h1: 
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The Influence of Steam Property: a- Exhaust Pressure  
 

To decrease the 
exhaust pressure can 
increase the 
efficiency of 
Rankine cycle. 
But the dryness 
fraction will increase 
too. This can lead 
some damage to 
steam turbine  
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B- Inlet  temperature  
Superheating of steam 
is the phenomenon in 
which heat is 
transferred to the 
steam to super heat the 
steam to higher 
temperature by 
maintaining the boiler 
constant pressure 
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One desirable effect of increasing the steam temperature is 
to allow to the last stage moisture % of steam to decrease. 
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By lowering condenser Pressure:  
decreasing the average temperature at which heat is 
rejected from the working fluid (steam) in the 
condenser. 

b- Inlet  pressure  

To increase the inlet pressure  can increase the 
efficiency of Rankine cycle greatly. But this 
increase also depends on boiler material  

http://www.electrical4u.com/steam/
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