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Abstract

This paper presents the theoretical activities of the Greek Centre for Renewable Energy Sources (CRES) in the field of wind turbines aeroelasticity. As a first step, CRES developed ALKYONE, a time-domain aeroelastic code for horizontal axis wind turbines, modelling the complete machine along with its control. ALKYONE provides detailed information regarding performance and loading of the machine over its entire design envelope. In the sequel CRES focused its theoretical work on aeroelastic stability issues which, in recent years, appeared to be crucial for the structural integrity of the stall-controlled wind turbines. Aeroelastic stability has been investigated for a “typical blade section” but, also, for a complete blade. In both cases, unsteady aerodynamics have been considered by means of the ONERA dynamic stall model. Stability investigations in the time domain have been also conducted for the “typical section” using a 2-D Reynolds averaged unsteady Navier Stokes solver.  
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