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{Example Problem 4-12 from Cengel and Boles. Here we're analyzing an adiabatic steam turbine.}

{Go to Options - Unit System to make sure you have the units you want. | usually use Sl/mass basis/Celsius/kPa/kJ/Degrees,
but use whatever works best for your problem.}

{Knowns}

P1=2000 { | set my units to kPa for pressure, and 2 MPa=2000 kPa.}
T1=400

V1=50

Z1=10

P2=15
x2=0.9
V2=180
22=6

Power=5000
g=9.81

{To get thermophsyical properties, go to Options-Function Info. Click on the Fluid Properties Button. You must choose the

property that you're looking for, such as enthalpy or pressure, as well as the substance, such as water or R134a. For some
substances, you have several options. For example, Steam, Water, H20 can all be used for water. Either Steam or Water
would be fine. If the chemical symbol is listed like H20, that means that it's being treated as an ideal gas which is usually
undesirable.

You may put any two properties inside the parenthesis, including P, T, h, x, s, and v. You can use a value like P=50 or a
variable like P=P1. Your unknown can be either the thing you're looking for or one of the variables inside the parenthesis. For
example if you have h1=enthalpy(R134a, P=P1, x=x1), the unknown can be h1, P1, or x1.}

h1=ENTHALPY (steam, T=T1,P=P1)
h2=Enthalpy(steam, P=P2, x=x2) {Note that we don’t need to use an equation for h2 anymore.}

{For multiplication, you must include the * symbol. You can put your equations in any order. In fact, you could put your knowns
at the end of your program if you want.}

(h1+V112/2000+g*21/1000)=workout+(h2+V2/2/2000+g*z2/1000) {you still have to watch out for units! 1000 m2/s2=1kJ/kg}
Power=mdot*workout

{To solve, go to Calculate-Solve. You're done! If you want to add units to any of your answers, right-click by the number and
type in your units.}

{Now see how workout changes with P1. Comment out P=2000. Go to Tables-New Parametric Table. Add P1 and workout to
your table. Go to Tables-Alter Values and set the first pressure to 100 and the last pressure to 4000. You will have to change
the word "increment” to "last value. " To see how workout changes with P1, go to Calculate-Solve Table or else click on the
green button.

If you wish to plot your results, you can go to Plots-New Plot Window-XY Plot}

SOLUTION

Unit Settings: [kJ)/[C)/[kPa]/[kg)/[degrees]

g =9.81 ' h1 =3248 [kJ/kg] h2 =2361 [kd/kg]
mdot =5.736 P1 =2000 P2 =15

Power = 5000 T1 =400 V1 =50

V2 =180 workout = 371.6 x2 =0.9

Z1 =10 Z2 =6
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Two observations. can-be made.-from-the above fesults. First; the change in
potential energy is insignificant in comparison to the changes in enthalpy and
kinetic energy. This is typical for most engineering devices. Second, as a resuit
of low pressure and thus high specific volume, the steam veiqcny at the turbine
exit can be very high. Yet the change in kinetic energy is a small fraction of
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FIGURE 4-34
Schematic for Example 4—12.
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