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Original publisher: Washington, D. C. : National Aeronautics and Space Administration, Office of Management,
Scientific and Technical Information Division ; Springfield, Va. : For sale by the National Technical Information
Service, 1990. OCLC Number: (OCoLC)60886599 Excerpt: . . . which is accurate for all flows has yet to be
determined. Thus, it can be stated that current turbulence models are restricted to various zones of application.
Turbulence models can also be classified as either eddy-viscosity or stress-transport models 6. Eddy-viscosity
models rely on the Boussinesq 8 concept, which models the turbulent shear stress as the product of an effective
viscosity and a mean rate of strain. The effective viscosity is proportional to the velocity and length scales of the
turbulence in the various regions of the flow. Eddy-viscosity models can be further classified according to the
method of determining the effective viscosity; in other words, the various eddy-viscosity models are functions of
the method used to describe the velocity and length scales of turbulence. They are classified as either zero-,
one-, or two-equation models, where the designation refers to number of field equations used in addition to the
usual mean flow equations. The simplest is, of course, the zero-equation model, which determines the eddy
viscosity based entirely on the properties of the mean flow. The two primary examples of this type are those of
Cebeci and Smith 9 and Baldwin and Lomax 10. These models are widely used in practical engineering
applications for simple shear flows and in many Navier-Stokes codes 5. The one-equation models typically rely
on the solution of the turbulent kinetic energy equation to represent the velocity scale, and the two-equation
models incorporate the solution of an additional equation which represents the length...
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