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ABSTRACT

Isogeometric analysis (IGA) is known to bring together design and analysis, considering that it
uses a unique model for the geometric description and for the analysis [1]. The feasibility of such
method has mostly been demonstrated on academic examples, yet it still needs to go beyond to be
fully integrated in industry. This work aims at developing numerical tools to handle mechanical
analysis and shape optimisation of 3D compressor blades using IGA.

More precisely, we seek to carry out shape optimisation of one precise patch belonging to a complex
multipatch structure. In our specific application, we represent the blade using several volumetric
patches, in order to represent its different parts: the upper part of the blade (the aerodynamic
part), the blade platform, and the fillet linking the blade to its platform. The patch we seek to
optimise consists in the upper part of the blade. A challenging aspect in this case is to modify
the shape of one patch (i.e., the upper part of the blade), while having the adjacent patches (i.e.,
the fillet and platform) to move accordingly in the regions of interface. This aspect has already
been addressed by Hirschler et. al. [2] for shell structures. They show that embedding surfaces
into volumes allows to handle the geometric compatibility of interfaces between patches during
shape modifications. Using the same approach for volumetric structures takes one step beyond the
integration of design and analysis for industrial applications. In the context of blade design and
analysis, this approach avoids the costly operation of re-generating the fillet in Computer-Aided
Design (CAD) software after each shape optimisation procedure, as will be presented.
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