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March 24 Homework Assignment
1.
Problem 15.2 in text.  Estimate the total land requirements for wind farms generating an amount of electrical energy equal to the current US annual consumption (3.2x1010 kWh(e), if individual units are rated at 500 kW(e), have a 50 m diameter rotor, and are spaced 3 diameters side to side, 10 diameters front-to rear, in giant contiguous wind farms having an annual average capacity factor of 25%.  Compare the required area to that of North and South Dakota (combined land area of 145,000 square miles), which have some of the best US wind resources.
2.
Problem 15.4 in text.
a.
What fraction of the time will a wind turbine having a cut-in wind velocity of 4 m/s be non rotational (and thus appear “broken” to an uninformed observer) in a wind field having a Rayleigh velocity distribution with a most probable speed of 6.4 m/s.

b.
What percentage of the total possible windborne energy is foregone below this cut-in speed?

c.
If the same turbine has a cut-out wind speed of 30 m/s, what percentage of the total possible windborne energy is foregone above this cut-out speed?

3. Problem 15.12 in text.  Assume the following status for worldwide total and wind electric generation as of the year 2000
	
	Total
	Wind

	Installed Capacity, GW(e)
	2,000
	10

	Capacity Factor
	50%
	25%

	Current annual growth rate in generation
	3%/year
	22%/year


By what year will wind generation generate 20% of all electricity if current trends continue?

4. Find world data for total installed electrical generating capacity data and installed wind generation capacity for years between 2000 and the most recent year for which data are available.  What are the actual annual growth rates for this period?  How do these rates compare with those stated in the previous problem?
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