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March 3 In-Class Exercises
1.
Your company is considering the installation of a 2 MW wind turbine with a rotor diameter of 80 m in a location where the long-term wind data follow a Rayleigh distribution with c = 10 m/s.  The turbine has a cut-in velocity of 5 m/s and a cut-out velocity of 25 m/s.  The installed cost of the turbine is $3,500,000.  Operating expenses are $225,000 per year.  The system has a power coefficient (electric power generated divided by wind power) of 0.45.  What price would you have to get for the electricity you produce to obtain a 10% return on the plant investment assuming a project lifetime of 20 years?  Use the tables for the cumulative wind power distribution in the notes on wind probability to answer this question.  Assume an air density of 1.225 kg/m3.
2.
What is the capacity factor for the wind turbine in problem 1?
3.
How would your answer to problem one change for each of the following modifications to the data in that problem?  (Consider each change independently, not as a cumulative series of changes.)

(a)
The cut-in velocity is lowered to 3.5 m/s.

(b)
The cut-out velocity is raised to 30 m/s.

(c)
The rotor diameter is increased to 90 m.

4.
If you were able to sell electricity for the amount you found in problem one, how much would you be willing to pay as an incremental initial cost for the larger rotor that you evaluated in problem 2(c)?  Assume all other data in problem one apply.
5.
What fraction of the time is the wind (a) less than the cut-in velocity of 5 m/s, (b) greater than the cut-out velocity of 30 m/s?
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