
Homework Assignment 2

EE 451/551 Wind Energy

Due 11:00 pm, Jan 24, 2018. Submit online at
https://www.dropbox.com/request/azQQanrSzs3GvMBd96lw

Problem 1. Suppose the wind turbine captures 1 MW of wind power when the wind speed
is 15m/s and the coefficient of performance (Cp) is 0.1. Find the length of the blades. Assume
the density of air is 1 kg/m3.

Problem 2. The wind speed is 10 m/s. The length of the blades is 50m. The constants of
the coefficient of performance are as follows:

k1 = 20 k2 = 0.1 k3 = 0.002 k4 = 0.003 k5 = 15 k6 = 1 k7 = 0.02

Plot the coefficient of performance as a function of the tip-speed ratio for pitch angles of 0◦,
10◦ and 30◦.

Problem 3. Wind turbines can be installed over a 10 km by 10 km region. If we want to
achieve a separation ratio of 8, how many wind turbines can be installed?

Problem 4. The following measurements are made at two potential site for a wind farm:
Site A

Wind Speed (m/s) Probability
2 1/5
3 2/5
10 2/5

Site B
Wind Speed (m/s) Probability

3 1/10
5 3/5
7 3/10

Which site has higher average wind power output? Assume the same turbine is used at
both sites.

Problem 5. Exercise 3.11 in the textbook.

Problem 6. A Gaussian distribution is used to describe wind speed at a given site. The
mean of the distribution is 8 and the variance is 2. How many hours of the year is the wind
speed larger than 10 m/s? Assume there are 8760 hours in a year.

Problem 7. A Gaussian distribution is used to describe wind speed at a given site. The
mean of the distribution is x and the variance is 2. Suppose the wind speed is larger than 9
m/s for 5000 hours out of the year (assume there are 8760 hours in a year). What is x?
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Problem 8. (Bonus for undergraduate students, must attempt for graduate students) There
are two wind farms with speed modeled with random variables W1 and W2.

• Assume W1 is Gaussian with mean 5 and variance 1 and W2 is Gaussian with mean
4 and variance 1.5. The covariance between the two random variables is 0.5. What is
the distribution of W1 + W2?

• Now assume that W1 is uniform between 0 and 5 and W2 is uniform between 0 and 4.
Assume that W1 and W2 are independent to each other. Draw the pdf of W1 + W2.
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