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In the frame of the MDA-MDO project at IRT Saint-Exupery, an aircraft engine pylon multidis-
ciplinary optimization is performed[1]. The MDO process uses industrial tools for aerodynamic,
structural and overall aircraft design disciplinary optimization. A bi-level MDO formulation is
selected, enabling the reuse of the disciplinary optimization software while ensuring the conver-
gence to a true MDO optimum. This study focuses on the adjoint-based aerodynamic multi-point
optimization part of the MDO study. Thereby, a fully parametrized pylon CAD has been devel-
oped. More than 400 variables are required to obtain an accurate shape representation of the
pylon and to take into account for various design constraints such as system integration or slats
deployment, while giving enough degrees of freedom to optimize the complete 3D pylon shape.
A particular challenge of the engine integration test case is the computation of many complex
intersections : wing with pylon, pylon with engine nacelle and pylon with fan exit. These in-
tersections must be deformed according to the new pylon shape at each optimization iteration,
while keeping the exact shape of the nacelle and wing constant. The parametrization and mesh
deformation are therefore largely impacted by these intersections. The overall process must be
differentiated to benefit from the discrete adjoint of the CFD solver. First, an optimization in
cruise condition (Cf, = 0.47 — Mach = 0.83) is performed. Then, multiple operating conditions
are added in the optimization formulation, in order to get a robust design. Finally, a trade off is
performed with a design of experiments study on the engine position, where a local optimization
is performed for each of them. These results demonstrate that the capability is able to handle
the 3D complex pylon geometry with its full intersections with the nacelle and the wing.
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