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The simulation of turbulent flows by Direct Numerical Simulation (DNS)
and Large-Eddy Simulation (LES) approaches requires extremely low nu-
merical dispersion and dissipation errors. Recently finite element (FEM)-
like high-order methods such as the discontinuous Galerkin method (DGM)
[1, 2, 3], the spectral difference method (SDM) [4, 5] and the spectral element
method (SEM) [6, 7] have been applied to such computations. The main mo-
tivation is that these methods bridge the gap between the high accuracy –
deemed mandatory for adequate resolution of the turbulent structures – of
academic solvers and the geometric flexibility of industrial solvers. Next to
very interesting dispersion and dissipation properties, DGM offers a simple
way of checking grid resolution. Finally excellent serial and parallel compu-
tational efficiencies are obtained.

The aforementioned advantages potentially make DGM a powerful tool
for high fidelity simulation of turbulent flows in complex geometry. The talk
will discuss recent developments performed at Cenaero and related to this
new technology. Sample applications will be presented.
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Figure 1: DNS of a low pressure turbine blade at Re = 85000: spanwise
component of the vorticity at the periodic boundary and skin friction on the
blade surface.
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