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Solution of M&S 8-76 with IT Software

//Turbine
0 =  - wt + (h1 - h2)
T1=700
p1=800
p2=180
etat=0.8 // Isentropic efficiency
h1 = h_pT("Water/Steam", p1, T1)
s1 = s_PT("Water/Steam", p1, T1)
h2_s = h_Ps("Water/Steam",p2, s1)
0 = - w_s + (h1 - h2_s)  //Energy-Entropy balances
etat * w_s = wt
T2 = T_Ph("Water/Steam", p2, h2)
s2 = s_PT("Water/Steam", p2, T2)
//*********************************************************
//Condenser, e refers to external stream
medot=50000
0=medot*(he1-he2)+mdot*(h2-h3)
Te1=250
pe1=140
pe2=140 // sat. vap
xe1=0 // compressed liquid
he1 = h_PT("Water/Steam", pe1, Te1)
xe2=1
he2 = hsat_Px("Water/Steam", pe2, xe2)
se1= s_PT("Water/Steam", pe1, Te1) //for exergy calc below
se2 = ssat_Px("Water/Steam", pe2, xe2) //.. .. .. ..
x3=0  //assume sat. liquid at outlet of condenser and p3=p2
h3 = hsat_Px("Water/Steam", p2, x3)
s3 = ssat_Px("Water/Steam", p2, x3)
 //*********************************************************************
//Feedwater pump
wp=vsat_Px("Water/Steam", p2, x3)*(p1-p2) //  incompressible liquid 
deltah=v*deltap
h4=h3 +wp
s4=s3
wnet=wt-wp
//********************************************************************
//Exergic efficiency
//T0=530
eff=( wnet*mdot + medot*(  he2-he1 - 530*(se2-se1) ) )/ mdot*((h1-h4)
-530*(s1-s4)) 
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