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Prediction of Rolling Moment for a Hand-Launched UAV Considering the
Interference Effect of Propeller Wake
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Abstract

This paper explores three-dimensional unsteady computational fluid dynamic (CFD) analyses with an overset
grid technique to analyse the wake effect created by a rotating propeller on a hand-launched unmanned aerial
vehicle (UAV). Additionally, the influence of actual aileron deflection on the equilibrium condition of the
rolling moment is examined in various hand-launched take-off conditions. The results of this study
demonstrate the importance of initial aileron deflection in increasing the initial rolling stability during the
hand-launched take-off process. Furthermore, an aerodynamic database is constructed to rapidly predict the
aileron set values required for different take-off speeds and angle-of-attacks.
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