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Numerical Investigation of Quad-Cyclorotor UAV at Hover using Large-Eddy Simulation
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Abstract
In this study, large-eddy simulations (LES) of a quad-cyclorotor unmanned air vehicle (UAV) at hover are conducted to

investigate the flow field around the UAV powered by four cyclorotors, and validated with the experimentally developed
1.5 kilogram-UAYV. Each cyclorotor has three 100 mm-chord, 112 mm-span blades and these blades feature NACA0010
cross section. Rotor-rotor interactions, rotor-fuselage interactions, and ground effects are considered to elucidate the effect

of these effects to the aerodynamic performance of the UAV. The results show intense interactions between two cyclorotors

on the same side of the fuselage. The interaction causes the downwash to feature stronger turbulence complexity than that

of the single cyclorotor, which is already complex. Strong rotor-rotor interactions between two cyclorotors on the same side

of the fuselage are seen, which affects the aerodynamic performance of each cyclorotor.
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