googo

41

Joobogbogoogogn

gooog

COSMOS-V, an Aerodynamic Noise Simulator
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Abstract

The present and future computational problems
of the aerodynamic noise analysis using
COSMOS-V, our in-house CFD software, are
explained by focusing on the wind noise and the
wind-throb phenomenon. In addition, the side-
view mirror surface vibration is equivalently
treated as an aerodynamic noise problem because
of the similarity of their mechanismsin the sense
that both phenomena are caused by flow
fluctuations around an automobile body. In
general, pressure fluctuations due to the
aerodynamic noise are minimal compared to
those of the flow field itself which generates the
sound. To date, however, the present
computational techniques cannot directly resolve
the noise. Instead, in the present approach, the
noise characteristics are often indirectly predicted
by measuring the resolvable-scal e fluctuation of
the unsteady pressure field. Thus, the accurate

computation of the unsteady flow field is
indispensable for areliable aerodynamic noise
anaysis. Inthisregard, this paper presents three
key computational techniques to attain accurate
results using COSMOS-V. Theseinclude: 1. the
overset grid method to generate the appropriate
structured computational grid systemin a
complicated geometry; 2. the finite volume
method (FVM) on the collocated grid system to
conserve the mass and the momentum on the
discretized fundamental equations; and 3. the
weak compressible flow model derived through
the assumption of aslight nominal density
fluctuation to simulate the wind-throb
phenomenon. Two computational results from
COSMOS-V are shown for the side-view mirror
surface vibration and the wind-thrab
phenomenon.

7 q Aerodynamic noise, Wind noise, Wind-throb, COSMOS-V, Unsteady flow, Overset grid,
EYWOrGS | Collocated grid, Wesk compressible flow model
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Fig. 1 Example of overset grid system.
(For simulation of flow around sedan type automobile)
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Fig. 2 Collocated grid on two dimensional plane.
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