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Enabling high resolution DNS/LES in industry

Academia: Spectr al

High accuracy
HPC
Low flexibility

Industry: FVM, FEM
Low accuracy
Robustness ~ RANS, complexity
High flexibility
Moderate HPC performance

New CFD cores required
Guaranteed accuracy, low error e
On unstructured meshes

V(¢

Near BC, NMC, RSI, Chimera by
High serial and parallel efficiency
Adaptivity ?
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The Discontinuous Galerkin Method

Reinterpretation

Coupled FEM formulation inside elements
coupled by internal boundary conditions
Structured stencil in the element

Accuracy

Arbitrary order of accuracy (p+1) on
unstructured meshes

Small dispersion/dissipation errors

Consistent treatment of boundaries and
non-conforming connections

Compact data / operations
Serial efficiency
High scalability
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Strong scaling on BG/Q JUQUEEN (2 MPI / 32 OMP)
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Need for accuracy in DNS /LES

Energy cascade for DNS
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