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7-215 The feedwater of a steam power plant is preheated using steam extracted from the turbine. The ratio of the mass flow 

ges are 
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rates of the extracted steam to the feedwater and entropy generation per unit mass of feedwater are to be determined. 

Assumptions 1 This is a steady-flow process since there is no change with time. 2 Kinetic and potential energy chan
negligible. 3 Heat loss from the device to the surroundings is negligible.  

Properties The properties of steam and feedwater are (Tables A-4 through A-6) 
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Analysis (a) We take the heat exchanger as the system, which is a 
control volume. The mass and energy balances for this steady-flow 
system can be expressed in the rate form as follows: 
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Mass balance (for each fluid stream): 
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Combining the two, ( ) ( )4312 hhmhhm fws −=− &&  

Dividing by &mfw  and  substituting,   
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)  The total entropy change (or entropy generation) during this process per unit mass of feedwater can be determined from 
n the rate form as 
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