2022 2023

Innovation in next-generation small aircraft wings brought by fractal wings
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This study investigates the aerodynamic characteristics of airfoils
partially equipped with fractal structures (fractal airfoils) in the low-Reynolds-number regime.
Wind tunnel experiments are conducted using symmetric and frat airfoils under steady and unsteady
conditions. A total of six types of fractal wings with different porosity and fractal part positions

(fractal part with porosity of 0.3 and 0.6 at the leading edge, fractal part with porosity of 0.3
and 0.6 at the trailing edge) are examined with measurements of the lift and drag forces and flow
visualization using the smoke-wire method. The results show that the fractal structures
significantly influence the flow characteristics around the airfoil and lift and drag forces,
effectively reducing the occurrence of a dynamic stall in unsteady conditions. In addition, large
eddy simulations are performed for airfoils with permeable or slit parts in order to elucidate the
improvement of the performance of small airfoils.
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