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Optimization of Nose of a Flying Vehicle using Numerical
Methods

A. Mohammadzade bavili 1, S. Gasemloo?
1 MS, Scholl of Engineering, Aerospace Center, Malek Ashtar Universitt, Tehran,
afshin_m20@yahoo.com
2 Associate Professor, Areospace Center, Malek Ashtar University, Tehran,
sghasemlu@aut.ac.ir

Abstract. In this paper, a nose of a flying vehicle was optimized by
using Adjoint optimization techniques and direct search. Adjoint
equation and direct search techniques, have been recently considered
for aerodynamic optimization. These techniques are based on gradient
optimization techniques. For Finding optimal values there is need to
sensitivity values of design variables. The main advantage of Adjoint
technique is that, sensitivity is obtained by solving an additional
equation known as the ‘“Adjoint equation” instead of directly
calculating them. The purpose of this study was modeling the flow
around a axisymmetric projectile, and aerodynamic optimization of
nose minimizing aerodynamic drag of projectile. The turbulence of the
flow around the projectile was simulated using the SST k-® technique.
The results showed a 1.5 %, 8.9%, 8.9% and 8% reduction in the
aerodynamic drag of projectile using an Adjoint, the Simplex direct
search, direct Torczon and direct search of the projectile Rosenbrock
techniques respectively.

Keywords: Gradient optimization, Adjoint equation, direct search,
minimizing aerodynamic drag.
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