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10-57 A Rankine steam cycle modified with two closed feedwater heaters is considered. The T-s diagram for the ideal cycle 
is to be sketched. The fraction of mass extracted for the closed feedwater heater z and the cooling water flow rate are to be 
determined. Also, the net power output and the thermal efficiency of the plant are to be determined. 
Assumptions 1 Steady operating conditions exist. 2 Kinetic and potential energy changes are negligible.  
Analysis (b) Using the data from the problem statement, the enthalpies at various states are 
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Also, 
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An energy balance on the closed feedwater heater gives 
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where z is the fraction of steam extracted from the low-pressure turbine. Solving for z,  
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(c) An energy balance on the condenser gives 
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Solving for the mass flow rate of cooling water, and substituting with correct units, 
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(d) The work output from the turbines is 
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The net work output from the cycle is 
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The net power output is 
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The rate of heat input in the boiler is 
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The thermal efficiency is then 
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10-69 A cogeneration plant is to generate power and process heat. Part of the steam extracted from the turbine at a relatively 
high pressure is used for process heating. The net power produced and the utilization factor of the plant are to be 
determined. 
Assumptions 1 Steady operating conditions exist. 2 Kinetic and potential energy changes are negligible. 
Analysis  From the steam tables (Tables A-4, A-5, and A-6), 
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Then, 
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10-72  A cogeneration plant modified with regeneration is to generate power and process heat. The mass flow rate of steam 
through the boiler for a net power output of 25 MW is to be determined. 

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

Analysis   From the steam tables (Tables A-4, A-5, and A-6), 
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Then, per kg of steam flowing through the boiler, we have 
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Thus, 
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