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CFD of a turbulent boundary layer experiment
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Turbulent boundary layer over a flat plate

y U(y) = 0.99 x Uy,
A




CFD of a turbulent boundary layer experiment

The simulation of flow over a flat plate experiment in a mini wind tunnel.

Free stream velocity: 10 meter/second
The tunnel length: 1 meter

The tunnel height: 0.2 meter

The tunnel width: 0.2 meter

The data are collectetd using
several techniques.
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CFD of a turbulent boundary layer experiment

The simulation of flow over a flat plate experiment in a mini wind tunnel.

Free stream velocity: 10 meter/second

The tunnel length: 1 meter
The tunnel height: 0.2 meter
The tunnel width: 0.2 meter

The data are collectetd using
several techniques.

Uy (m/s) Cy d(mm) 6 (mm) O(mm) H
Theor. 10.00 0.00427 18.7 2.61 2.03 1.28
Prandtl 9.87 0.00411 21.1 1.99 1.64 1.22
Pitot 9.95 0.00385 234 2.88 2.22 1.29
HW 10.34 0.00408 19.6 2.37 1.92 1.23
LDV 10.01 0.00324  21.4 3.15 2.27 1.39
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Grid Generation @
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-n-
Grid 1 1134
= | | | = Grid 2 108 41 4428
Grid 3 216 80 17280

There is not a single

: way of generating
= . T different grids!

It is much more complicated
when the domain is not simple
like this.




Turbulence modelling

1-equation 2-equation 2-equation
model model model
Three turbulence It requires less Designed for Good for wall-

wall-bounded

sources bounded flows

models are flows

employed.
Itis qe_5|gned I\{Iode!ed eddy A blend for k-
specifically for viscosity ensilon and k-
aerospace through velocity ofnega

applications and time scale
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Boundary conditions

Inlet turbulent
viscosity for
Spalart-Allmaras

turb. viscosity
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Boundary conditions
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Boundary conditions
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y [m]

Results for different turbulence models
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Results for different turbulence models
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Results for different numerical schemes
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Results for different numerical schemes
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Results for different wall treatments
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Results for different wall treatments
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