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Turbulence Modeling arksen
Outline

» Introduction to Turbulence Modeling
» Eddy Viscosity Models

» Prandtl Mixing Length Model

» One Equation Model

» Two-Equation Model

» K-g¢ Model

» Stress Transport Model

Two-Equation lurbulence Models Glarkson
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When turbulence is not characterized by
one scale, second order modeling has to
be used.

ME 639-Turbulence G. Ahmadi

Two-Equation lurbulence Models Glarksen

Example of Multi-Scale Flows
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Two-Equation Turbulence Models
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Example of Accelerated Flows
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Prandtl-Kolmogorov Equation Garksen
Edd 5
Viscgsity :> Vi = k2/¢

Second Scale
of turbulence :> = kmfn

Kolmogorov |¢ _ k2
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Examples of z-Expression Slarkson
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Thin Shear Layer Two-cquation Mode
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Evaluation of Constanls - Decaying Trbulenee - Clarkson Evaluation of Constants - nertial Sublayer Flarksen
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Boundary Conditions ks
Plan of ok 0z
-0l 12 =0
Symmetry Z> oy oy
Free Surface
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k-¢ Model

Exact k-equation
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Exact e-equation up to order [A”T]
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Boundary Conditions
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Near a Wall
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Modeled k-Equation
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Two-Equation Model
Modeling e-Equation
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Two-Equation Model
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g-Equation
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Boundary Concltions Near a Wall Glarkson
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Low Reynolds Number Models
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Jones-Launder
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Low Reynolds l\umber Models arkson

Jones-Launder
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Low Reynolds [Xumber Models
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Saffman Model
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Low Reynolds Mumber Models Clarkson
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Stress Transport - Soundary Layer
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Exact Transport Equation
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Concluding Remarks

» Two Equation Models

» k-g¢ Model

» Stress Transport Models
» Algebraic Stress Models
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