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Computational fluid dynamics (CFD) is an integral part of the automobile industry. How-
ever, the aerodynamic optimisation process is known to introduce a major bottleneck in
the design cycle, due to the necessity to test a large number of configurations. Using
reduced order modelling (ROM) techniques, a methodology to introduce real-time aero-
dynamic design would lift this bottleneck by compacting, after an initial computational
investment, all steps of the optimisation cycle into one.

OpenFOAM [1] has become an industry standard for CFD. As such, in this work, a
methodology to implement the proper generalised decomposition (PGD) [2] for paramet-
ric Oseen flow problems in OpenFOAM is proposed, by considering parameters of the
problem (e.g. the physical properties of the fluid) as extra dimensions of the generalised
solution [3]. PGD has gained popularity due to its ability to compute a reduced basis
with no a-priori knowledge of the problem. However, compared to other ROM techniques,
its implementation usually requires modification of the core routines of an existing solver.
This work, as part of a research aiming towards a daily industrial application, presents a
non-intrusive approach for the implementation of the PGD for the numerical solution of
Oseen flow problems using OpenFOAM. Particular emphasis will be given on the formu-
lation proposed to enable the non-intrusive implementation.

Numerical examples will be used to demonstrate the potential of the proposed methodol-
ogy for solving Oseen flow problems where the viscosity is considered an extra coordinate
of the generalised solution.
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