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Wall pressure fluctuations in a turbulent 
boundary layer
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Turbulent boundary layer

Turbulence intensity components in a flat plate turbulent boundary layer, obtained
from HWA.     Reθ= 20 800, + Klebanoff (1955), x Erm & Joubert (1991), —DNS 
Spalart (1988).
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Turbulence intensity components in a flat plate turbulent boundary layer, obtained
from HWA.     Reθ= 20 800, + Klebanoff (1955), —DNS Spalart (1988).
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StreaksBuffer layer
J. Lin (2006)



HR SPIV Velocity



Hairpin vortices

Adrian et al (2000)



Large scales 3D Two points correlations
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Pressure fluctuations at the wall

Tsuji et al
2007

Measurements
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Pressure fluctuations at the wall
Tsuji et al
2007

5 870 < Reθ < 16 700 mixed scaling

Bradshaw (1967)      f-1



Pressure fluctuations at the wall
Tsuji et al
2007

5 870 < Reθ < 16 700 PDF of pressure fluctuations



Pressure fluctuations at the wall

Tsuji et al
2007

5 870 < Reθ < 16 700
Wall/Static

Pressure correlation

Reθ = 16 700Reθ = 5 870



Pressure fluctuations at the wall

Ojeda (1996)



Pressure fluctuations

Chang (1998)



Pressure fluctuations sources

Chang (1998)
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http://www.dt.navy.mil/hyd/com-inv-wal/index.html#animations

Pressure fluctuations sources
Chang (1998)
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Comp. Domain
Flow with pressure gradient



Pressure & friction



Vortices



Streaks



Pressure fluctuations at the wall
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Double spatial correlation
In the APG part of the DNS
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Double spatial correlation: FPG, APG, Channel
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LML 2011 Experiment (Y. Naka)
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Conclusion

• La turbulence de paroi est "relativement " bien connue en 
gradient de pression nul,

• les fluctuations de pression à la paroi sont couplées à toute 
l’épaisseur de la couche limite (particulièrement le terme lent),

• l’expérimentation est délicate et limitée,

• les DNS sont à faible Reynolds,

• l’influence du gradient de pression reste à étudier.






