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10-77  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), 

   

 
  

 
  

kJ/kg 02.86757.844.858

kJ/kg 57.8
mkPa 1

kJ 1
kPa 4009000/kgm  0.001159

/kgm 001159.0

kJ/kg 44.858

kJ/kg 41.19361.181.191

kJ/kg .611
mkPa 1

kJ 1
kPa 101600/kgm  0.00101

/kgm  00101.0

kJ/kg 81.191

inpII,45

3
3

454inpII,

3
MPa 6.1 @ 4

MPa 6.1 @ 943

inpI,12

3
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121inpI,

3
kPa 10 @ 1

kPa 10 @ 1
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   kJ/kg 2.19901.23927518.081.191

7518.0
4996.7

6492.02876.6
kPa 10

kJ/kg 0.27304.19349675.044.858

9675.0
0765.4

3435.22876.6
MPa 6.1

KkJ/kg 2876.6
kJ/kg 8.3118

C400
MPa 9
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Then, per kg of steam flowing through the boiler, we have 

 
   
    

kJ/kg 7.869
kJ/kg 2.19900.273035.01kJ/kg 0.27308.3118

)1( 8776outT,
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kJ/kg 1.86062.97.869

kJ/kg .629
kJ/kg 8.57kJ/kg 1.6135.01

)1(

inp,outT,net

inpII,inpI,inp,
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Thus, 

 kg/s 29.1
kJ/kg 860.1

kJ/s 25,000

net
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