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APPLICATION OF EVOLUTIONARY ALGORITHMS TO AERODYNAMIC WING DESIGNS
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This paper discusses several coding methods for aerodynamic design through a reproduction of NASA
supercritical airfoil and an aerodynamic shape optimization using an Evolutionary Algorithm (EA). The
aerodynamic design demonstrates that the optimized designs using EAs depend on their coding methods.
It aso indicates the proper coding procedure leads to finding a better optimum in aerodynamic
optimization problem.
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Figure 1. Extended Joukowski transformation.
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Figure 2. Design variables for Sobieczky’s coding.
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Figure 3. Coding airfoil shape using B-Spline curve.
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Figure 4. Comparisons of reproduced airfoils.

Table 1. Residual for sc2-0414 representation.

Extended | Chang | Sobieczky | Theodorsen B-
Joukowski Spline
4.17e-3 2.40e-3 8.00e-4 7.02e-4 6.51-4
4
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Navier-Stokes
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Table 2. Result of aerodynamic optimization.

Theodorsen | B-Spline | E Joukowski | Sobieczky
L/D 3178 31.89 3471 39.40
cl 0.54945 0.4845 0.5485 0.6253
Cd | 1720E-02 | 1.519E-02 | 1.580E-02 | 1.587E-02
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Figure 5. Designed shape and the corresponding Cp

distribution using Sobieczky’s polynomial
functions.
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Figure 6. Reproduction of the design obtained with
Sobieczky’s coding.
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Figure 6. SC(2)-0412 airfoil with sharp trailing edge and
the corresponding Cp distribution.
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Figure 7. Comparison of the design obtained using

Sobieczky’s polynomial with SC(2)-0412.
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Figure 8. Designed shape and the corresponding Cp

distribution using Extended Joukowski
Transformation.
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Figure 9. Designed shape and the corresponding Cp
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distribution using B-Spline curve.
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Figure 10. Designed shape and the corresponding Cp
distribution using Theodorsen transformation.
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Figure 12. B-Spline control points for reproduction of the
design obtained with Sobieczky’s polynomial.



