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Airfoil optimization for medium altitude UAVs with long Endurance

Department of Aerospace Engineering, Malek Ashtar University, Tehran, Iran

M. Eghbal
S. Ghasemloo
S. H. Sadati

Department of Aerospace Engineering, Malek Ashtar University, Tehran, Iran
Department of Aerospace Engineering, Malek Ashtar University, Tehran, Iran

Abstract

A medium-altitude UAV can achieve long endurance when the appropriate configuration with the highest aecrodynamic performance
(lift to drag ratio) is taken into account. The cross-sectional shape of a UAV wing (airfoil) generates the lift force, and optimization
of this section can lead to long endurance. In the present study, a widely used UAV airfoil (GOE 493) is optimized for medium-
altitude flight using an adjoint algorithm. In this study, lift/drag ratio serves as the objective function. Different turbulence models
were examined and their results were compared with the experimental results, and then the k-kl omega model and finite volume
method with coupled algorithm were used to simulate turbulent flow numerically. The results obtained from the optimized airfoil
show that the aerodynamic performance in the cruise mode is twice as much as that in the original mode and the optimized airfoil is
suitable for medium-altitude long-endurance UAVs.

Keywords: Airfoil, Lift, Drag, Aerodynamic Performance, Optimization, Adjoint Algorithm.
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