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Course Contents
Course Objective: The goal of this course is to discuss advanced  principles of thermodynamics, fluid mechanics and mechanical systems used in wind turbine analysis and design. The course will start from design of individual wind turbine and slowly move towards design of a wind form by considering local conditions.

Lecture Outline:
	Topic

	General Introduction to Wind Turbines, Evolution of  wind turbines, classification & status, Basic anatomy of wind turbines.

	Thermo-aero dynamics analysis and Betz theory

	Fluid dynamic analysis of wind source and classification of sources

	2-D aerodynamics of wind turbine & blade

	3-D aerodynamics of blade

	Aerodynamics of rotor wakes and selection of number of blades & speed

	Analysis of rotor design and selection of capacity

	Design of horizontal axis wind turbines

	Design of vertical axis wind turbines

	Controls for wind turbines

	Auxiliary systems

	Special designs for micro wind turbines


Outline of Design Practicals
	Topic

	Statistical analysis of wind data and estimation of potential

	Design of simple & Ideal wind turbine

	Design & selecton of Blade  geometry

	Testing of blades

	Design of HAWT

	Design of VAWT

	Design of Micro Wind turbines

	Estimation of forces acting on wind turbines

	Case studies & wind farm desing


References:

1.  Martin O. L. Hansen, Aerodynamics of Wind TurbinesTurbine Aerodynamics: Second edition, Earthscan, UK, 2008.

2.
Tony Burton, David Sharpe, Nick Jenkins, Ervin Bossanyi Wind Energy Handbook, John Wiley and Sons, 2010.

3.   Abbot, H. and von Doenhoff, A. E., Theory of Wing Sections, Dover Publications, New York.

4.   WIND TURBINE TECHNOLOGY : Fundamental ConCepts oF Wind turbine   engineering, David A. Sper. ASME,2009.

