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What is wind power?
� Conversion of wind energy to useful form
◦ Mechanical energy
◦ Transportation
◦ Electricity

http://www.makeenergynow.com http://apps.carleton.edu/



Why does wind blow?

� Uneven heating of earth’s atmosphere
� Large-scale cells
� Air pressure differences



Where is wind available?



Modern wind power uses turbines in 
arrays called windfarms

http://inhabitat.com/



Wind turbines are evolving

https://www.researchgate.net/publication/335812782_Input_of_advanced_geotechnical
_modelling_to_the_design_of_offshore_wind_turbine_foundations/figures?lo=1



Wind turbine nacelle



Connecting to grid



Global windpower capacity

https://en.wikipedia.org/wiki/Wind_power_by_country



More recent data

https://wwindea.org/AnnualReport2023



Global wind power capacity, 2022

https://www.statista.com/statistics/217522/cumulative-installed-capacity-of-wind-power-worldwide/



Global installations - 2023

http://www.renewableenergyworld.com/rea/news/article/2014/04/global-wind-market-is-just-fine-thank-you



U.S. wind installation and capacity.

https://www.evwind.es/2023/08/03/2023-sees-the-highest-second-quarter-on-
record-for-us-wind-power-and-solar-installations/93226



U.S. wind capacity by state

https://windexchange.energy.gov/maps-data/321



Wind Power in Pennsylvania:
Where is the wind?

https://www.francis.edu/wind-energy-in-pennsylvania#pa%20wind%20farms



Wind Power in Pennsylvania
Where are the windfarms?

� Currently have 27 
windfarms
◦ 731 turbines
◦ Total capacity – 

1477 MW
◦ Enough to power 

350,000 homes
◦ 1.7% all electricity

� Future capacity
◦ 3300-4000 MW
◦ Can power 1.17 

million homes
◦ Meet 6.5% state’s 

electricity
https://www.francis.edu/wind-energy-in-
pennsylvania#pa%20wind%20farms



Wind costs have declined

https://emp.lbl.gov/news/are-we-underestimating-potential-wind



Benefits of wind power

� No emissions of 
carbon into 
atmosphere

� No radioactive waste
� Sustainable
� Energy is free – only 

cost is construction of 
windfarm and some 
maintenance



Employment in wind industry

� 120,000  (According to American Wind 
Energy Association)

� Professions include:
◦ Designing, building, maintaining turbines
◦ Assessing and purchasing land
◦ Assessing wildlife impacts
◦ Support services to scientific and technical 

staff
https://vault.com/professions/wind-energy-industry-workers



Concerns about wind energy
� Intermittent source of power
� Habitat fragmentation
� Bird and bat mortality
� Aesthetic concerns
� Fires
� Ice throw
� Wind turbine syndrome

http://irjci.blogspot.com/
https://sites.google.com/site/montvill
ewind/pictures/birds-wildlife

http://news.softpedia.com/



Some people oppose wind power

https://stopthesethings.com/2016/04/20/want-hate-filled-communities-then-
just-add-wind-farms/



Wind turbine designs are evolving

http://www.popularmechanics.com/science/energy/solar-wind/4324331



And Finally…


