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Keyword: Surrogate Model/Optimization/Aerodynamics

In real world problems, aerodynamics design takes several costs and
computational time. Efficient Global Optimization is applied to create a surrogate model
and improve optimization process. In addition, multi-fidelity data and hypervolume
expected improvement are developed for increasing additional sampling for enhancing
surrogate model. There is not relevant research that perform experiment method as
high-fidelity data and adding multi-additional sampling in aerodynamic field. This
research is purposed to apply efficient global optimization for airfoil design problem.
Methodology was divided into 2 procedures. The first procedure, hybrid surrogate model
was constructed by using wind tunnel experiment as high-fidelity data and
computational panel method as low-fidelity data to design NACA 4-digit airfoil series.
Reynolds number is 360000 with minimizing Cy at C, = 0.5 and 1/C? at aoi = 5 degree.
Second procedure, multi-additional sampling with efficient global optimization was
applied to airfoil design from Class-Shape Transformation function under condition
1000000 of Reynolds number including minimizing Cy4 at C, = 0.5 and 1/C? at aoi = 5
degree. The first result section showed that optimum airfoil shape had decreased and
increased of Cy and C were 8.5732% and 14.9402%, respectively. The second result
section showed that optimum airfoil shape had decreased and increased of C, and C,
were 8.3197% and 6.3511%, respectively. Multi-fidelity and multi-additional sampling
can enhance the accuracy of surrogate model. Both results indicated that an optimum
airfoil shape could be constructed for wing of unmanned aircraft vehicle or flap that

located at the trailing edge of airfoil under conditions design of this thesis.
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