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Development of high-fidelity turbulence model based on invariant solutions

Atsushi, Sekimoto

3,200,000
LES
LES
LES
Navier-Stokes NS
LES
Navier-Stokes (DNS)
LES)
DNS LES LES

The invariant solutions in the large-eddy simulation (LES), i.e., filtered
Navier-Stokes equation, are investigated for the development of a high-fidelity turbulence model.
The invariant solutions in uniform shear flow are traced along with the parameters, and new periodic
orbits are obtained. These invariant solutions give us the theoretical background for the
self-sustaining turbulence with eddy viscosity and the similarity with the self-sustaining motions
of wall-bounded shear turbulence in the Navier-Stokes (NS) equation. The relatively
high-Reynolds-number equilibrium in a plane Couette flow in NS equation is obtained, and the
wall-bounded solutions resemble invariant solutions in the LES equation, which paves a way of
developing a wall model for eddy viscosity.
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