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Abstract. Industrial design aims at functional shapes and thus requires the solution of shape
optimization problems. This presentation discusses fundamental questions of mathematical
shape optimization in industrial context and surveys numerical approaches. In particular, the
usage of the shape calculus-including second shape derivatives-accelerates numerical ap-
proaches to shape optimization with PDE constraints significantly. Numerical results achie-
ved in specific application areas like aircraft design, design of acoustic horns and design of
heating plates will be presented.


