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Numerical Analysis for Linear and Nonlinear Attenuation Characteristics
of Exhaust Silencer Systems
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ABSTRACT

An unstructured grid finite-volume method has been applied to predict the linear and nonlinear at-
tenuation characteristics of the expansion chamber silencer system. In order to achieve a grid flex-
ibility and a solution adaptation for geometrically complex flow regions associated with the actual
silencers, the unstructured mesh algorithm in context with the node-centered finite volume method
has been employed. The present numerical model has been validated by comparison with the ana-
lytical solutions and the experimental data for the acoustic field of the concentric expansion cham-
ber with and without pulsating flows, as well as the axisymmetric blast flowfield with open end.
Effects of the chamber geometry on the nonlinear wave attenuation characteristics is discussed in
detail.
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Fig.1 Computational domain and pressure
contours for expansion chamber (I/d=
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Fig.2 Termporal variation of pressure for the
expansion chamber (I/d=3.5253)
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(a) velocity vectors (b) pressure contours
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Fig.6 Velocity vectors and pressure contours for an axisymmetric blast flowfield
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freejet) for the simple expansion
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