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Abstract:

This research focuses on the design of small wind turbines aimed at improving energy
production efficiency in various installation regions with low to medium wind speeds. With
the increasing demand for energy and the shift towards renewable energy sources, there is a
growing need to develop more efficient small wind turbines. The study utilizes the QBlade
software for aerodynamic analysis and the design of turbine blades using different airfoil
profiles, including NACA2410, NACA2415, and NACA2420. The performance of these
designs was evaluated in terms of energy conversion efficiency and annual energy production.
The results showed that the NACA2410 blade design is the most efficient, offering the best
performance in terms of chord distribution and twist angle, making it the most suitable for
environments with low wind speeds, while achieving the highest annual energy output.
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