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A New Numerical Method for Predicting Fluid-Resonant Oscillation
- Application to Wind-Throb Analysis -
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We have constructed a method (governing egquation set and
numerical procedure) that is suited for the numerical
simulation of the Fluid-Resonant Oscillation at low Mach
number. By using the new equation set, which was derived
under the assumption that the compressibility effect is weak,
we do not have to worry about the stiffness problem from
which we suffer when using the usual compressible flow
equations. In addition, because the derived equations are
essentially the same as the incompressible Navier-Stokes
equations except for an additional term, we can apply almost
the same numerical procedure as developed for the
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incompressible flow equations. In order to verify the present
method, we applied it to the flow over athree-dimensional
open cavity, where akind of Fluid-Resonant Oscillation called
wind-throb occurs. By comparing the computational results
with the experimental data, it is confirmed that the present
method has the capability of predicting the Fluid-Resonant
Oscillation in low-Mach-number flows. Furthermore, the
validity of the present method is also examined for the
simulation of the noise-reduction effect of the deflector, which
isusually used for the suppression of wind-throb in the cabin
of vehicles running with the sunroof or window open.

Fluid-Resonant Oscillation, Aerodynamic sound, Unsteady flow, Helmholtz resonance, Collocated grids, Wind-throb, Sunroof, Wind-deflector
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Fig. 1 Fluid-Resonant Oscillation.
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Fig. 2 Collocated grid in x;-x, plane.
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Fig. 7 Dominant frequencies of pressure fluctuations.
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