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Abstract

Within the framework of an EU-funded research project, named MEGAWIND (ENK5-CT2000-00328) new concepts are assessed almost in every major substructure of the Wind Turbine, namely the tower, the rotor and the gearbox, aiming to alleviate the barriers set to the transport and erection of MW-sized machines in areas of limited infrastructure. Of equal importance to the project is the design optimization of these subcomponents with respect to cost effectiveness and reliable operation on high wind speed complex terrain sites. 

To this end, the geometry of the blade is optimized for maximum energy capture under high wind speed conditions, while the structural design is carried out for a split-blade concept. Moreover, on-site manufactured towers, featuring composite material shells and concrete core material are introduced, while the design supports self-erection of the turbine. On the other hand, the entire drive train is specifically designed for high wind, high turbulent conditions aiming at developing a highly reliable, low cost, low weight, low noise emission geared drive system. A self-erecting system of the nacelle and rotor will be implemented, which in conjunction with the introduced compact design concepts will facilitate machine transportation and erection with reduced infrastructure requirements. The design approach will be verified by experimental investigation of the full-scale tower and the prototype blade, while the operation of the various prototype components installed on commercially available WT will be monitored and assessed. 

Results from the project progress are presented in this paper, including experimental data of 1/3 scaled wind tower components from alternative design employing the new concepts, the design of the 30m split-blade, as well as some findings from composite material subcomponents testing from tower and blade, together with the outcome of an environmental aging campaign for long-term mechanical property evaluation. 
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