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Second Order Modeling of Turbulent Flows

Theoretical background of second order modeling. Closure of the Reynolds-stress equations. The return
to isotropy terms. The fast response terms and the transport terms. Transport at interfaces and
intermittency. Dissipation equations.
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Pathological flow patterns. Application of successive plane strains to grid generated turbulence:
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problem and Chebyshev polynomials. Sub-grid-scale models. Applications.
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Turbulence Models for Environmental Problems
Turbulence modeling: Closure problem, eddy viscosity/diffusivity concept, mixing length and energy

equation models, two-equation models, stress/flux-equation models. Examples of applications: Channel
flow, recirculating flows, jets, discharges in stagnant and moving streams.
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Turbulence in the Ocean
Basic equations of ocean hydrodynamics. Time and length scales and linear wave theory. Dispersion
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Turbulence models for variable density flows. Favre-statistics. Density-velocity covariance. Dissipation

rate, scalar flux and scalar covariance equations. Closure models. Combustion models and the diffu-
sion flame approximation.



