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The airplane wing plays a crucial role in determining the flight performance
of an aircraft. Therefore, designing wings that are suitable for specific missions and
flight conditions is essential to achieve optimal performance. However, wing design
is an aerodynamic challenge that often requires significant resources and high costs
for experimental testing to ensure accurate results. Numerical methods, such as
Computational Fluid Dynamics (CFD), are widely used as an alternative for
performance evaluation. Despite their accuracy, CFD methods demand extensive
computational resources. To address this issue, surrogate models are used to
optimize wing design by reducing computational costs while maintaining accuracy.
This study focuses on improving wing design for enhanced flight performance using
a multi-objective optimization process combined with multi-fidelity models. The
approach integrates a low-fidelity model (Vortex Lattice Method - VLM) for fast
calculations and a high-fidelity model (CFD) for precise performance evaluation. The
key design variables include the airfoil thickness-to-chord ratio (t/c), the taper ratio,
and the twist angle of the wing. The study aims to minimize the drag coefficient (Cp)
during cruising conditions and maximize the lift coefficient (C,) during final approach
conditions. The results show that the newly designed wing reduces drag by more
than 5% compared to the baseline wing during cruising and improves lift
performance during the landing phase. The multi-fidelity modeling approach
significantly reduces computation time and resources while maintaining reliable
results. This research provides an efficient method for wing design optimization and
can serve as a foundation for further improvements tailored to different flight

missions.
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