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Investigation of Thickness, Camber and Maximum Proximity Effect on

Infinite Wavy Wing
Amirfarhang Nikkhoo and Ali Esmaeili”

Abstract

Micro aerial vehicles are small in size, and with due attention to their small size and low flight speed, they
are usually confronted by many problems in terms of aerodynamic forces, and their stall occurs in low
angles of attack. In order to increase the maneuverability and improve the performance of fixed-wing
Micro Aerial Vehicles (MAV), a passive control method is used as waving the leading edge on their
wings which neutralizes the phenomenon of the stall. However, the formation of laminar separation
bubbles at pre-stall angles leads to a decrease in the lift coefficient and increase the drag coefficient of the
wing. The main goal of this study is to investigate the impact rate of base airfoil geometrical parameters
such as thickness, maximum proximity and camber of the airfoil on the aerodynamic performance of the
infinite sinusoidal wing’s leading edge at the pre stall. Therefore, numerical simulation of an infinite wing
was taken place by finite volume method and using the detached eddy simulation turbulence model. The
results demonstrated that increases in thickness and maximum proximity leads to improve micro aerial
vehicle aerodynamic performance about 10% and 20% respectively. However, increasing the base airfoil
camber had a 4% reverse impact. Also, changes in aerodynamic coefficients show that they have the most
sensitivity to maximum proximity.

Key words: sinusoidal infinite wing, thickness, camber, maximum proximity, aerodynamic forces
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