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Abstract: In recent years, vertical axis wind turbines have received widespread attention in the field of renewable energy due to their
unique technological advantages. The article summarizes the research progress of vertical axis wind turbines, focusing on their
structural optimization, aerodynamic performance, and application prospects. It introduces the influence of different blade designs on
wind turbine performance, such as the advantages and disadvantages of various configurations such as U-shaped, H-shaped, and new
Senegal style wind turbines. In order to improve wind energy utilization efficiency, various improvement techniques and simulation
results are discussed. The aerodynamic performance of various types of blades is compared, and a method combining numerical
simulation and wind tunnel experiments is proposed to verify the reliability of wind turbine performance. At the same time, the
potential applications of U-shaped vertical axis wind turbines in the fields of oil extraction, intelligent control, material optimization,
and cost reduction and efficiency improvement were also discussed. After reviewing relevant literature and national policy advocacy, |
believe that with the continuous advancement of future technology, vertical axis wind turbines will become an important force in
promoting the utilization of renewable energy, helping to transform the global energy structure and promote sustainable development.
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