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10-52  A steam power plant operates on an ideal regenerative Rankine cycle with two open feedwater heaters. The net 
power output of the power plant and the thermal efficiency of the cycle are to be determined.  

Assumptions 1 Steady operating conditions exist. 2 Kinetic and potential energy changes are negligible. 

Analysis  

 

 

 

 

 

 

 

 

 

 

 

(a)  From the steam tables (Tables A-4, A-5, and A-6), 
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The fraction of steam extracted is determined from the steady-flow energy balance equation applied to the feedwater 

heaters. Noting that 0ΔpeΔke WQ  , 

FWH-2:     
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where y is the fraction of steam extracted from the turbine (   / m m8 5 ).  Solving for y, 
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FWH-1:     

    329332299 11 hyhzyzhhmhmhmhmhm eeii    

where z is the fraction of steam extracted from the turbine (   / m m9 5 ) at the second stage. Solving for z, 
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Then, 
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and 

    MW 30.5 kW 540,30kJ/kg 1388.2kg/s 22netnet wmW   

(b) The thermal efficiency is 

 47.1%
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