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ABSTRACT

Different one-shot optimization methods (a continuous as well as a discrete one) for acrodynamic shape
design problems will be presented. These methods enable aerodynamic shape designs for the compu-
tational effort of a small, constant multiple of the effort of an aerodynamic simulation. Integral part of
these approaches are suitable preconditioners for the coupled one-shot loop, gradient smoothing and
shape derivatives. Furthermore, we discuss how to treat constraints in the context of one-shot meth-
ods. Finally, several validation and demonstration cases for the presented one-shot approaches will be
shown.

REFERENCES

[1] N. Gauger, A. Griewank and J. Riechme, Extension of fixed point PDE solvers for optimal
design by one-shot method - With first applications to aerodynamic shape optimization,
European Journal of Computational Mechanics (REMN), Vol. 17, pp. 87-102, (2008)

[2] E.Ozkaya and N. Gauger, Single-Step One-Shot Aerodynamic Shape Optimization, Inter-
national Series of Numerical Mathematics, accepted for publication (Preprint No. SPP1253-
10-04, 2008)

[3] S. Schmidt, C. Ilic, N. Gauger and V. Schulz, Shape Gradients and their Smoothness

for Practical Aerodynamic Design Optimization, Optimization and Engineering, submitted
(Preprint No. SPP1253-10-03, 2008)



