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Turbulenca Modeling carksen
Outline

» Viscous Flow

» Turbulence

» Mixing Length Models
» One-Equation Models

» Two-Equation Models

» Stress Transport Models
> Rate-Dependent Models
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Short Comings of Mixing Length

» Eddy viscosity vanishes when velocity
gradient is zero

» Lack of transport of turbulence scales

> Estimating the mixing length
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Short Comings of One-Equation Models

» Lack of transport of turbulence length scale
» Estimating the length scale
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Developiant of Plane Clarkson
Mixing Layer (Rodi, 1982)
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Turbulent Redirculating Flow Clarkson
(Durst and Rastogl, 1979) "
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Turbulent Channeal Flow Clarkson
(Roeli, ﬂ.@t@)
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Turbulent Channa] Flow Clarkson
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Short Comings of tne e Models setsen

> Eddy viscosity assumption

» Isotropic eddy viscosity

» Negligible convection and diffusion
of turbulent shear stress uiu;~k

» Absence of normal stress effects
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Stress Transport Models corten
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Stress Transport Models crtsen
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Stress Transoort Models Cerken
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Asymmairic Channel Flow Clarkson
(Launder, Reece and Rodi, 1978) """
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Asymmairic Channel Flow Clarkson
(Launder, Reacz and Rodi, 1975) """
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Algebraic Strass Model (larkson
(Rodi, ZAMWM 56, 1976) """
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Algebralc Strass Model Clarkson
(Redi, ZAMNM 56, 1976) '
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Rabe-Deanili Tuhulence Model ciasisen

» Averaged Conservation laws

» Entropy Constraints

» Thermodynamics of Turbulence

» Constitutive Equations

> Rate Dependent Model

» Model Predictions

» Comparison with Experimental Data
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Concusions =

QO Available models can predict the mean
flow properties with reasonable accuracy.

“ First-order modeling is reasonable when
turbulence has a single length and velocity
scale.

“ The k-¢ model gives reasonable results
when a scalar eddy viscosity is sufficient.

“ The stress transport models have the
potential to be most accurate.
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Deficiencies of Existing Models Csen

“ Adjustments of coefficients are needed.

“ The derivation of the models are arbitrary.

“ There is no systematic method for
improving a model when it loses its
accuracy.

“ Models for complicated turbulent flows
are not available.

“ Realizability and other fundamental
principles are sometimes violated.
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