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ABSTRACT

The open-source CFD code SU2 originally started as an aerodynamics solver for analysis and de-
sign but quickly evolved to cover other areas as well, including incompressible regimes, (variable
density) heat and structural problems, and their couplings in terms of fluid-structure interaction
[1], turbomachinery applications and conjugate heat transfer [2].
Yet, the development of the core flow solvers has always continued and they can now be used in
combination not only with the SST and Spalart-Allmaras turbulence models, but also for hybrid
RANS/LES enhancements [3].
This talk aims to show how both, the multiphysics functionalities and (transient) high-resolution
CFD can be run in combination within SU2. As a showcase, we set up a turbulent airflow (using
DES) around a heated cylinder. If all physics are resolved properly, one should expect the heat-
flux to oscillate with double the frequency of the lift once the solid is heated up. The numerical
simulation agrees with this assumption, as shown below.

(a) Time-resolved lift and heatflux values at Re = 1000, each
iteration being a time step of 1s.

We will also discuss the capabilities of SU2 to compute accurate adjoint solutions, even for fully
coupled problems, in order to derive gradients for (shape) optimization at low computational
cost.
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