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Optimization and Design of General Aviation Aircrafts Wing Using
Non-Dominated Sorting Genetic Algorithms 11

Farshad Pazooki, Amirreza Zibafar "and Mostafa Rahmati

Abstract

The main idea of this paper is to Adopt the optimal design of the general aviation aircraft wing to reach the
optimal range and weight. For this purpose, the non-dominated sorting genetic algorithm II; has been used
as an optimization tool for reducing three significant elements of aircraft design, including decisions that
require a trade-off, time, and cost. The cost function of the optimization was the minimization of wing
weight and maximization of aircraft range which was constrained by Four penalty functions and limiting
decisions variables. The first function constraint was lift coefficient which should be equal to the lift
coefficient required for supporting aircraft weight at cruise flight. The second and the third functions were
Taper-Ratio, and tip to root maximum thickness ratio must be between one and zero. The fourth function
was to constrain the sum of the absolute value of twist with incidence angle that must be greater or equal
to the absolute value of wing zero lift. The fifth penalty function does not allow the lift-to-drag ratio to
exceed the maximum limit of the lift-to-drag ratio. Design parameters were root chord, tip chord, wingspan,
incidence angle, twist angle, airfoil zero-lift angle of attack, maximum thickness to chord ratio tip, and
chord. In the end, the optimal wing shape design was proposed and validated with the target aircraft. The
results show that compared to the most efficient target aircraft, 6.84% improvement in range but 2.87%
increased weight has been achieved in the optimal response to the problem.

Key words: Optimization, General Aviation, Wing Design, Genetic Algorithm
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