EGY 105 – Energy in Our World
21.  Outline for Wind Power

I.	Introduction

A. What is wind power?


II. 	Why does the wind blow?

A. Uneven heating of earth’s surface


B. Large scale atmospheric circulation cells

1. Simple explanation (http://www.britannica.com/EBchecked/topic/251175/Hadley-cell)



2. Somewhat more complicated explanation (http://earthguide.ucsd.edu/virtualmuseum/climatechange1/08_1.shtml)



3. YouTube Video (https://www.youtube.com/watch?v=DHrapzHPCSA)




C. Air pressure differences

1. YouTube Video (https://www.youtube.com/watch?v=aiYyCurh_SU)



D. Is wind uniformly available over the earth’s surface?



III. Windfarms and wind turbines

A. What are windfarms?


B. What are wind turbines?

C. Turbines have been increasing in size



D. Generation takes place in nacelle

1. Know components like rotor, blades, shafts, generator, brake, and wind vane





E. Connecting to grid is important




IV. Windpower production capacity

A. Global 

1. Worldwide pattern:  1996-2018




2. Worldwide pattern: 2014-2023




3. By country in 2022

a. Cumulative (2022)




b. Newly installed capacity (2023)






B. US

a. Installation pattern (2010-2023)


b. Which state has the highest capacity




C. Wind in PA

a.  Wind availability



b.  Windfarms

	1.  Number


	2.  Location


	3.  Future capacity



V. Trends in financial cost of wind energy (1980-2015)



VI. Benefits of wind



VII.   Concerns about wind energy



VIII. Opposition to wind power



IX. Evolving wind turbine designs
