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Intelligent Optimization Method for Aerodynamic Performance of Wind
Turbine Blades Driven by Artificial Intelligence
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Abstract : With the global demand for clean energy continuously growing, wind power generation has become
a crucial renewable energy solution attracting widespread attention. As key components in wind
turbine systems, blade aerodynamic performance directly determines power generation efficiency
and operational stability. Traditional optimization methods for blade aerodynamics suffer from high
computational costs and low efficiency, failing to meet the rapid development needs of modern wind
energy industries. This paper proposes an Al—-driven intelligent optimization method for wind turbine blade
aerodynamic performance. By integrating Computational Fluid Dynamics (CFD), machine learning, and
intelligent optimization algorithms, this approach achieves efficient performance enhancement. Through
establishing predictive models for blade aerodynamic characteristics and utilizing smart optimization
algorithms to search for optimal design parameters, the proposed method significantly improves
aerodynamic performance, providing robust support for efficient wind turbine operation.
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