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Abstract: 
Similar to other renewable energy sources, wind energy is characterized by low power density. Hence, in 
order for wind energy to make a significant contribution to our overall energy supply, large wind farms 
(on or off-shore) need to be envisioned. As it turns out, not much is known about the interactions 
between large wind farms and the atmospheric boundary layer. A case in point, as wind farms are 
getting larger, operators have begun to complain about the so-called "wind-farm underproduction" 
problem.  This presentation will summarize our recent results that focus on understanding how  wind 
turbines, when  deployed in large arrays, extract kinetic energy from the atmospheric boundary layer. 
Large Eddy Simulations (LES) are used to improve our understanding of the vertical transport of 
momentum and kinetic energy across a boundary layer flow with wind turbines.  The presentation will 
summarize the basics of LES, and showcase some applications and results to the study of large wind 
farms. This work is a collaboration with colleagues and students and is supported by the National 
Science Foundation (the WINDINSPIRE project). 
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