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THE EXPANDING-CONTRACTING VIRTUAL BOUNDARY ELEMENT
METHOD FOR 2D-HELMHOLTZ EXTERIOR PROBLEMS "

Mang Yu  Huang Yuying
(Colfege of Civill Engimeering & Medimics, Funzhong Undversity of Soienoe and Teohnodogy, Widian 430074, China)

Abstract Based on potential theory, an expanding-contracting virtual boundary element method (ECVBEM)
is presented for solving 2D-Helmholtz extterior problems in this paper. The strict mathematics proof for existence
of aunique solution by this method in whole wave number range is given. Since the shape of virtual boundary
may arbitrarily change in a certain extent, so the sigenfrequency (eigenvalue) of corresponding Helmholiz
interior problem on virtual boundary may arbitrarily change too. The main advantage of the method is to
keep the dgenfrequency of corresponding intericr problem away from the given wave number of the original
Helmholtz exterior problem. In this way, the unique solution can beensured. As compared with other methods
proposed before, the method presented Ise this paper is simpler. Tests of the ECVBEM are carried out to
explore caleulation precision and stability as well as ability to overcome the non-unigueness of solution through
sevieral examples for two-dimension Helmholtz exterior problem. The calculated results of the diffevent shapes
of cavities under the various boundary conditions show that the sound pressures by the present effective methodd

in both far and near fields are of high accuracy.

Key words  exterior Helmhaoltz problem, unicueness, boundary integral exuation, expanding-contracting

virtual boundary element method (ECVBEM), acoustic radiation
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