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Introduction and objectives '

The detailed knowledge of the boundary-layer response to
unsteadiness induced by oscillating models is of major interest in a
wide range of aeronautical applications.

This work concerns an experimental and numerical investigation of
the unsteady boundary-layer on a NACAO0012 aerofoil oscillating
In pitching motion.

The experimental part of the present study is based on the
Embedded Laser Doppler Velocimetry, developed at LABM for
unsteady boundary-layer investigation.

From the numerical point of view, simulations were performed
using the PMB solver developed at GU based on a RANS approach
of turbulence.
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(ELDV)
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Unsteady measurements processing
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PMB RANS approach principle

 The resolution method

. W W
Implicite scheme : ik Tk LR )
At V.. i v

i,j.k

Turbulence models: 1 or 2 equations models. Spalart-Allmaras

(SA), k-w et SST.

p=p+p  P=p+p  U=U+U V=V+V
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PMB RANS approach principle

e Le modele SA
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PMB RANS approach principle
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PMB RANS approach principle

e Le modele de transport du tenseur visqueux (SST)
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2 meshes results
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K- model with imposed transition at s/c=0.2
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W - fully torbualent
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Velocity Profiles
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Vortex shedding with a characteristic
dimensionless frequency of k= 0.51
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Conclusions

e« Using such ELDV measurement methods, the boundary-layer
behaviour can be fully investigated and characterized in a moving
frame of reference.

* Analysis of the effects of forced unsteadiness (due to the pitching
motion) on B.L.

e Dependence on turbulence model and transition

« Better agreement with experiment for transitionnal models for static
Incidence, before stall. Fully turbulent dodels are more adapted for
oscillation case
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