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ARTICLE INFORMATION ABSTRACT

Original Research Paper The growing and diverse applications of low Reynolds number operating vehicles have compelled
Received 15 April 2017 researchers to study them more accurately. Optimization is an important part of computational science
Accepted 18 June 2017 that can improve the performance and increase the efficiency of the initial geometry. Most of the

Available Online 13 July 2017 ! ance anc In { - M
vailable Online 13 July 20 research studies on aerodynamic optimization were focused on high Reynolds number airfoils. But for

aerodynamic devices that have small dimensions, like MAVs, usually the flow speed is low and thus the

Keywords: . . N R

Unsteady Adjoint Method unsteady effects caused by boundary layer separation cannot be neglected. In this article, oscillating
Optimization airfoil with pitching motion in turbulent and low Reynolds flow has been optimized with the continuous
Low Reynolds Numbers adjoint method. Lift to drag ratio was chosen to be the objective function and free form deformation

Turbulent Flow

Unstructured Grids parameters is adopted for the surface geometry perturbations. Since aerodynamic optimization generally

consists of two parts, first, solving the flow equation and then computing the gradient of the objective
function, in this article in order to evaluate the accuracy of the optimization process both have been
validated. The results show that the adjoint equation converges well and with specifying the suitable
constraints, the designed shape approaches the most optimized level without the loss of performance. In
a way that the ratio of lift to drag coefficient increases to 84% in such a case.
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Fig. 1 The flow chart of gradient based optimization methods [1]
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S809 airfoil
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