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Enabling high resolution DNS/LES in industry

ÅAcademia: Spectral, FDM, é
ïHigh accuracy

ïHPC

ïLow flexibility

Å Industry: FVM, FEM
ïLow accuracy

ïRobustness ~ RANS, complexity

ïHigh flexibility

ïModerate HPC performance

ÅNew CFD cores required
ïGuaranteed accuracy, low error é

ïOn unstructured meshes

ïNear BC, NMC, RSI, Chimera

ïHigh serial and parallel efficiency

ïAdaptivity ?

MS910 - ECCOMAS, 6-10 June 2016 © 2014 Cenaero ïAll rights reserved



The Discontinuous Galerkin Method
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ÅReinterpretation
ïCoupled FEM  formulation inside elements

ï coupled by internal boundary conditions

ïStructured stencil in the element

ÅAccuracy
ïArbitrary order of accuracy (p+1) on 

unstructured meshes

ïSmall dispersion/dissipation errors

ïConsistent treatment of boundaries and 
non-conforming connections 

ÅCompact data / operations

ïSerial efficiency 

ïHigh scalability



Strong scaling on BG/Q JUQUEEN (2 MPI / 32 OMP) 

32 fold reduction in 
restitution time
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Argo platform
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Need for accuracy in DNS / LES
Energy cascade for DNS
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