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Motivation
oe

Motivation

Research question :

o Will the complexity of numerically solving Poisson’s equation

increase or decrease for very large scale DNS/LES simulations of
incompressible turbulent flows?

DNS! of air-filled Rayleigh-Bénard convection at Ra = 102 and 101°

!B.Sanderse, F.X.Trias. Energy-consistent discretization of viscous dissipation with
application to natural convection flow. (https://arxiv.org/abs/2307.10874)
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Poisson’s equation: getting more tough or not?

Research question:
@ Will the complexity of numerically solving Poisson’s equation

increase or decrease for very large scale DNS/LES simulations of
incompressible turbulent flows?

[vzpn+1:AitV.apJ

Two competing effects: who (if any) will eventually win?

Ret __wAxd—> N 1> Larger system
T~ Atd —» Better initial guess T
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Smaller and smaller, but how much?

Two competing effects: who (if any) will eventually win?
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Two competing effects
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Smaller and smaller, but how much?

Two competing effects: who (if any) will eventually win?

__w» Ax¥—> N, T —> Larger system |
Ret
T Atd —» Better initial guess T

In summary:
1 _Ax n —3/4
N<TL NTOCRe
a=—1/2 ( K41 or diffusion dominated )
ENRe“

t, a=—3/4 ( convection dominated )
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Residual of Poisson's equation
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Residual of Poisson's equation
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Residual of Poisson's equation
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Residual of Poisson’s equation in Fourier space
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Residual of Poisson’s equation in Fourier space
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Residual of Poisson’s equation in Fourier space
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Solver convergence
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On-going research:
o Extend the analysis up to Rey ~ 1200 using 81923 nodes
@ Analysis of more complex flows
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