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Introduction & outline

Implicit LES vs. under-resolved DNS

Why does it work and how to apply it ?

Understanding the numerics is essential !

Eigensolution (dispersion-diffusion) analysis

Upwind DG vs. CG+SVV

Numerical experiments with Nektar++

Focusing on accuracy and robustness
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Eigensolutionanalysisfor DG - linear advectionin1D
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Eigensolutionanalysisfor DG - the 1%rule
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Eigensolutionanalysisfor DG - the 1%rule

Numerical Diffusion
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Eigensolutionanalysisfor DG - the 1%rule

Numerical Diffusion
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Eigensolutionanalysisfor DG - the 1%rule

Numerical Diffusion
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Eigensolutionanalysisfor DG - the 1%rule

Imag (k* h) /(P + 1)

Numerical Diffusion
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Eigensolutionanalysisfor DG - the 1%rule

Imag (k* h) /(P + 1)

Numerical Diffusion
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Eigensolution analysisfor DG - tests in Burgers turbul.
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Eigensolution analysisfor DG - tests in Burgers turbul.
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Eigensolution analysisfor DG - tests in Burgers turbul.
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Eigensolution analysisfor DG - tests in Burgers turbul.
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Eigensolution analysisfor DG - tests in Burgers turbul.

MESH REFINEMENT (p=4)
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Eigensolution analysisfor DG - tests in Burgers turbul.

INCREASING p (fixed DOFs)
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Eigensolution analysisfor DG - tests in Burgers turbul.
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spectral vanishing viscosity
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spectral vanishing viscosity strictly true for spectral methods
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Eigensolution analysisfor CG — insightsinto SWV

spectral vanishing viscosity strictly true for spectral methods
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KERNEL ENTRIES NORMALLY INCREASE FROM ZERO

REGULAR DIFFUSION RECOVEREDWHEN Q; = 1 forall A
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Eigensolutionanalysisfor CG - advection+diffusion

Numerical Dispersion, P = 3, Pa* = 10 Numerical Diffusion, P = 3, Pe* = 10
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Eigensolutionanalysisfor CG - advection+diffusion
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Eigensolutionanalysisfor CG - advection+SUV
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Eigensolutionanalysisfor GG - irregular features

Numerical Dispersicn, P =3, Pe* =1
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Eigensolutionanalysisfor GG - irregular features
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Eigensolutionanalysisfor CG — a Péclet-free SWV

Real (k*h)/P
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Numerical experiments with Nektar++ (inviscid TGV )
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Numerical experiments with Nektar++ (inviscid TGV )
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Numerical experiments with Nektar++ (inviscid TGV )
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Numerical experiments with Nektar++ (inviscid TGV )
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Numerical experiments with Nektar++ (inviscid TGV )
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Numerical experiments with Nektar++ (inviscid TGV )
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Gonclusions & outlook

Why does SEM-based iLES/uDNS work ?

How to follow this approach ?

1% rule as estimate of “implicit” filter width

Favor high-order with coarser meshes

Stabilizing techniques at high Reynolds

Avoid simplistic Riemann fluxes with DG

Employ well-behaved SVV operators with CG
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