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Finite element analysis of transient acoustic phenomena on unbounded exterior domains is
very common in engineering analysis. In these problems there is a common need to compute the
acoustic pressure at points outside of the acoustic mesh, since meshing to points of interest
would be impractical. In aeroacoustic calculations, for example, the acoustic pressure may be
required at tens or hundreds of meters from the structure. In these cases, a method is needed for
postprocessing the acoustic results to compute the response at far-field points. Due to the large
extent of exterior domains it is common for these problems to involve large numbers of
unknowns, thus necessitating a parallel implementation of the element assembly, solution, and
post-processing phases. We describe a parallel domain decomposition solver based on GMRES
for solving the nonsymmetric system of linear equations, and we discuss the stability of the
transient equations of motion. Also, since the variable-order infinite elements are much more
costly than the acoustic elements when the order is increased, we describe a weighting procedure
to help achieve a balanced domain decomposition.

We will also compare two methods for computing far-field acoustic pressures, one derived
directly from the infinite element solution, and the other from the transient version of the
Kirchoff integral. For the infinite element solution, we describe a nonlinear iteration method for
locating far-field points within a specific infinite element, and then we use the infinite element
shape functions to interpolate the solution. We compare the accuracy, implementation and
parallel efficiency of the infinite element and Kirchoff integral methods.
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