Application of Pre-design Methods for HAWT Design

L. Battistia, G. Soraperraa, A. Giovannellib
aDIMS – Dept. of Mechanical and Structural Engineering, University of Trento, 38050, Povo, Italy. 

bDept. of Mechanical and Industrial Engineering - University of Rome3, 00146 Roma, Italy 

Pre-design methods are of great interest in wind-turbine design, because they use ready mathematical tools and allow basic understanding of turbine fluid-dynamics and structural behavior. Geometrical scaling is also possible with this tool and forecasts on their effect on turbine performance. This paper presents a model for pre-design of HAWT, allowing both rotor performance and loads analysis as function of simple turbine geometrical and functional parameters. Powerful equations are derived for turbine scaling up and down. 

An analysis of the accuracy of the model is presented by comparing the performances and loads of two wind turbines of different generations: the word known Danish 2.0 MW Tjaereborg turbine and a commercial modern 1.7 wind turbine, both pitch controlled. A further validation for the 2.0 MW Tjaereborg turbine data is carried out with the aim of the FLEX5® aeroelastic code. According to their underlying assumptions, strength and improvements for the pre-design methods like as some limit for their universal applications are presented and discussed.
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