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1st Direct Numerical Simulation
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! To Understand Mechanisms
! Reveal Governing Parameters
! Easy, Low-cost Cavity Layout
! Operating Point: turbulent, low Mach, acoustically compact

DEFG

Desired Transfer Function

Cavity

Flat Plate

|r⇥ u|iso

piso



!"#$ %&'(&#)&$$ *+,-.&#/0$1 2345'(03-647&/-48-9-:&/;)4/(<-=&'4$9(4#-5$7&#->#9<0$?-+5#@5/&$(-A/4B

C9$(&7-647&/

! To Understand Mechanisms
! Reveal Governing Parameters
! Easy, Low-cost Cavity Layout
! Operating Point: turbulent, low Mach, acoustically compact

DEFG

Desired Transfer Function

|r⇥ u|iso

piso



Jörn Sesterhenn (TU Berlin) Acoustic Model of a Helmholtz Resonator under Grazing Turbulent Flow

[J. Golliard, 2002]
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Goody’s
Turbulent Flat Plate Flow

[Y. Hwang et al., 2009]

Rayleigh Conductivity
of an aperture

[M. S. Howe, 1998]

Lumped Acoustic Elements
(no flow) 

[J. Golliard, 2002]

Model Components
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Constant Height of the Inflection Points
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Model, DNS and Experiment
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Summary

• 1st DNS of a Helmholtz Resonator with turbulence.

• Helmholtz Resonator Model developed

for typical range of operation.

• New definition of the convection velocity proposed,

independent of empirical fits.
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