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Vortex sound analogy

(Powell 1964, Howe 1975, Mohring 1979, Doak 1995)

For a perfect fluid
Dp

Continuity equation — = — p\V/ {7
pt 7

2
Euler equation in d“ - = . dp U” is the stagnation
Crocco’s form + VB = —5x i where I = p 2 enthalpy

Acoustical Analogy for stagnation enthalpy (Powell-Howe analogy)
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Vortex sound analogy
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For low Mach number, at the order ()( /) idl _Vp=V (PU O X {[)
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Vortex sound analogy
For Powell’s simplification
1L d%p H
= = Vp=V(p I x
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—fe -
Coriolis force
It acts as a dipole
For a periodic acoustical field, the acoustic power is given by
P = / <fc ﬁ> av = —/ po (& x @).@) AV
Q Q
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Resonator with grazing flow

Trapped mode
Video from
TU Eindhoven
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Resonator with grazing flow
Concentrated vortex model hypothesis :
Strouhal
« Avortex is created as soon as U, becomes negative
number
« The vortex move with a constant velocity Ul" =04 U() fW
« The vorticity increases linearly Sr = 7

time for the vortex

/ to cross the slit (W)
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Resonator with grazing flow
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Resonator with grazing flow
Ugq 7) = _; Ugq,
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Resonator with grazing flow
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Resonator with grazing flow
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Resonator with grazing flow
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Resonator with grazing flow
1st hydrodynamic mode
by
> U,
> U,
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Vortex sound
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Whistling condition :
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Vortex sound
« Lo < Ly R
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