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ABSTRACT

Topology- and Shape- Optimization for fluid prob-
lems is currently only available within a small number
of specialized CFD solvers with minor industrial im-
pact, in spite of the fact that the underlying theory is
well known[6].

For industrial important CFD solvers[1, 2, 7, 3] the
research in the field of sensitivity based optimization
strategies has just recently started. A commercial im-
plementation of an adjoint sensitivity calculation has
recently been released by ANSYS Fluent within the
version R14[5], where a parametrization approach can
be used to update the geometry. A continuous adjoint
implementation in OpenFOAM[8] seems to be a today
very usefull approach for fast and effective testing of
the applicability of such solutions for industrial opti-
mization tasks.

Based on an example a fully automatic optimiza-
tion framework will be outlined. The necessary tasks
for the industrial users to set up an optimization and
the importance of quality and stability of such a frame-
work will be explained. Also explained are the tasks
that have to be realized by the framework, such as the
movement of points, the regularization[4] of the mesh
and the connection to constraints or multiple objective
functions. We emphasize the ease and advantage to
set up non-parametric 1 optimization tasks and we will
show large scale shape optimizations with many design
variables as well as many degrees of freedom solved in
CAE-environments that are typical for an industrial
analyst. The freedom in the design space of the solu-
tion is only one of the advantages of non-parametric
optimization.

The major disadvantage on the other hand is that

1Optimization parameters are the FE-elements, they are
called ”non-parameters” because an additional definition of these
parameters is not necessary

the interpretation of the optimization result is not triv-
ial, whereat this task is also not completely solved in
all parametrized optimization strategies. Other still
challenging tasks are e.g. the implementation of man-
ufacturing constraints.
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