




 

Given

Pcond   =  10   [kPa]

Pboil   =  10000   [kPa]

Preheat   =  6000   [kPa]

T3   =  700

mB   =  1.25   [kg/s]

Pump 1 energy

Wp,1   =  mB  · h2  – h1

h1   =  h 'Steam' , P = Preheat , x = 0

s1   =  s 'Steam' , P = Preheat , x = 0

h2   =  h 'Steam' , P = Pboil , s = s1

Boiler  energy

QB   =  mB  · h3  – h2

h3   =  h 'Steam' , T = T3 , P = Pboil

s3   =  s 'Steam' , T = T3 , P = Pboil

HP Turbine  energy

WHPT   =  mB  · h3  – h4

h4   =  h 'Steam' , P = Preheat , s = s3

Reheater  energy

Qreheat   =  mC  · h5  – h4

h5   =  h 'Steam' , T = T3 , P = Preheat

LP turbine  energy

WLPT   =  mC  · h5  – h6

s5   =  s 'Steam' , T = T3 , P = Preheat

h6   =  h 'Steam' , P = Pcond , s = s5

Condensor  energy

QC   =  mC  · h6  – h7

h7   =  h 'Steam' , P = Pcond , x = 0

Pump 2  energy



Wp,2   =  mC  · h8  – h7

s7   =  s 'Steam' , P = Pcond , x = 0

h8   =  h 'Steam' , P = Preheat , s = s7

Open feedwater heater

Mass

0   =  mC  + m9  – mB

Energy

0   =  m9  · h4  + mC  · h8  – mB  · h1

Cycle efficiency. Notice that we use power and rate of heat tranfer (big W and Q, not little w and q) because the mass flow rates
are different through different components.

   =  
WHPT  + WLPT  – Wp,1  – Wp,2

QB  + Qreheat

SOLUTION
Unit Settings: SI C kPa kJ mass deg

  = 0.4581 h1  = 1213 [kJ/kg]
h2  = 1219 [kJ/kg] h3  = 3869 [kJ/kg]
h4  = 3658 [kJ/kg] h5  = 3894 [kJ/kg]
h6  = 2352 [kJ/kg] h7  = 191.8 [kJ/kg]
h8  = 197.9 [kJ/kg] m9 = 0.3669 [kg/s]
mB = 1.25 [kg/s] mC  = 0.8831 [kg/s]
Pboil = 10000 [kPa] Pcond = 10 [kPa]
Preheat = 6000 [kPa] QB = 3313 [kW]
QC = 1908 [kW] Qreheat  = 208.2 [kW]
s1 = 3.027 [kJ/kg-K] s3 = 7.167 [kJ/kg-K]
s5 = 7.423 [kJ/kg-K] s7 = 0.6493 [kJ/kg-K]
T3  = 700 [C] WHPT  = 263.9 [kW]
WLPT  = 1361 [kW] Wp,1  = 6.579 [kW]
Wp,2  = 5.338 [kW]

No unit problems were detected.
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