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Numerical Analysis for Transversal Modals of Silencers
Using Collocation Method with Hermite Radial Base-function
and Point-interpolation
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Abstract : The collocation method with point interpolation and Hermite radial basis function (HRPIC) is employed in
the numerical analysis of the 2-D eigen-equations of silencers. The eigen- wave numbers of the circular and oval cross
sections are computed using this method and the results are found to agree well with those of the analytical method and
general finite element method. Furthermore, the effects of size of the influence domain, number of computation nodes and
the shape parameters of the radial base-functions on the calculation accuracy are evaluated. The results show that the relative
error of the eigenvalue decreases with the increasing of the number of computational nodes and the size of influence domain
in an effective range, but it increases instead beyond the range. So, there must be optimal values for the number of the
computational nodes and the size of the influence domain. The dimensionless shape parameter directly affects the calculation

accuracy of the eigenvalue. Finally, the computational speed of HRPIC method is compared with that of general FEM.
Key words : acoustics; silencer; HRPIC method; transversal modal
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