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ABSTRACT:

Despite their inherent potential advantages, Full Reynolds Stress Models (RSMs)
remain less widely used in engineering than eddy-viscosity models (EVMs) due to
challenges in computational cost, numerical robustness, and inconsistent
accuracy. Both EVMs and RSMs struggle to predict strongly non-equilibrium and
separated flows, despite the inclusion of exact terms in the RSM equations intended
to capture these effects. Recent advancements, leveraging a concert of Direct
Numerical Simulation (DNS) and data-driven methods, have enabled significant
progress in tfurbulence modeling. This presentation highlights our work to improve

RSM predictive capability for strafified wake flows and boundary layers under

adverse pressure gradients. By refining models for dissipation anisotropy and
pressure diffusion and using DNS ensembles to recalibrate pressure redistribution
sub-models, we have enhanced RSM performance for wake decay dynamics and
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incipiently separated flows. These advances not only improve accuracy but also
Professor, Mechanical provide deeper insights into the limitations of traditional models and guide the

Engineerin . .
9 9 development of next-generation turbulence models for complex aerodynamic and
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