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"TURBINE EFFICIENCY PROBLEM"

"Real Turbing"

f$ = 'STEAM_IAPWS'

Ti1] = 300[C]

P[1] = 1000[kPa]

h{1] = Enthalpy(f$, P= P{‘E], T=T{1}
s[1] = Entropy(f$, P=P[1], T=T[1}}
x[1] = Quality(f$, P=P[1], T=T[1])

)

Pl2l= 15[kF’a]

h[2] = h{1] - 600[kJ/kg]

T2} = Temperature(f$ P=Pi{2}, h=h[2])
s{2] = Entropy(f$, P=P[2], h=h[2]}

xi2] = Quality(f$, P=P[2], h=h[2])

“Ideal Turbine"

hs[1} = h[1]

ss[1] = s[1)

xs[1] = Quality(f$, P=P[2], h=hs[1])

ss[2] =g[1]
hsf2] = Enthalpy(f$, P=P[2], s=s[1])
xs{2] = Quality(f$, P=P[2], h=hs]2])

"Efficiency Caiculation™
wa = h[1]-h[2]

ws = h[1]-hs[2]
~efficiency = wa/ws

SOLUTION

Unit Seftings: 8! C kPa kJ mass deg

efficiency = 0.8086 $ = 'STEAM_IAPWS' wa = 600 [kd/kg]
ws = 742 [kJ/g]

No unit problems were delected.

Arrays Tabie: Main

h; hs; P 5 T; % Xs; §5
[kd/kg] tkJikg] [ki>a) Ikkg-C 9! [dirm} [dim] [kJ/kg-C]
1 3052 3052 1000 7.125 300 100 1006 7.125

2452 2310 15 7.559 5397 09382 08783 7.125



File:C:\Wsers\BeyerleimDocuments\StevelME 322\turbine efficiency model EES 3/M17/2013 5:44:54 PM Page 2
EES Ver. 9.183; #2191: For use only by students and faculty in Mechanical Engineering, Univ. of Idaho, Moscow, ldaho

Steam
4000 (g VAP WS

| 4 T ¥ I

i 1000 kPa
a4
3500 0 ///

w

o

o

o
T

-

4]

o

o
1

-

Q

Q

o
i

1 1 [ i H 4

500 ! 1 : l : i L ] ; i
2.0 3.0 4.0 50 6.0 7.0 8.0 8.0 10.0 11.0

s [kJ/ikg-K]




File:C:\Users\Beyerlein\Documents\SteveWE 322\urbine efficiency model EES 3/17/2013 5:44:54 PM Page 3
EES Ver. 9.183: #2191: For use only by students and faculty in Mechanical Engineering, Univ. of idaho, Moscow, |daho

REFLECTION:

1) Mollier diagrams (h-s) are often used in the power industry {o caiculate initial state and final state enthalpies given
superheated inlet conditions and saturated outlet conditions.

2) In creating the property diagram with initial and final endpoints, implement the property plot first and select a relevant
pressure range. Then use the 'Overlay Plot' feature under the plot dropdown to select real state and ideal state property
pairs. Special hs and ss columns in the array table were used to define the ideal turbine conditions.



