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Turbulence modeling with machine learning and transition theory

Dr. Solkeun Jee
Associate Professor
Gwangju Institute of Science and Technology
South Korea

Abstract :

Turbulence is everywhere, yet it has not been fully understood. In this talk, | am going to present resent
studies on turbulence. Two major topics are the followings: (1) turbulence modeling with machine
learning and (2) computations of turbulent transition with the stability theory. For the former, a machine
learning technique is applied to a Reynolds-averaged Navier-Stokes (RANS) model for accurate
simulation of separated flow, one of major challenges of typical turbulence simulation. A corrected
RANS model is able to predict several separated flows including flow separation from a sharp corner
and a smooth wall. Regarding the second topic, turbulent transition, | am going to introduce a novel
approach i.e., eddy-resolving simulation combined with the stability theory. This approach allows to
simulate the intrinsic flow phenomena accurately with a fraction of computational cost of direct-
numerical simulation. | am going to show its capability in resolving several transition phenomena in
subsonic, supersonic and hypersonic boundary layers.
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