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Acoustic Analysis of Simple Expansion Chamber Using Mode Matching
Method with Arbitrary Number of Modes
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ABSTRACT

There are many works {0 analyze a simple expansion chamber involving higher order modes. These works are classilied
to mode matching method, velocity potential method and finite element method. Among these methods, mode matching
method has good performance at analyzing a concentric expansion chamber. Generally inlet/outlet pipe cross section area
is smaller than middle chamber cross section area. So the number of higher order modes of inletfoutlet pipe can be fewer
than that of middle chamber. But mode matching method must use the same number of higher order modes at inlet pipe,
middle chamber and outlet pipe. Therefore the redundant modes of inlet/outlet pipe makes the computation time of mode
matching method longer,

In this paper, the new method, which can select number of each higher order modes of inlet pipe, middle chamber and
outlet pipe, was suggesied. And this method was compared to conventicnal mode matching method and finite element
method in order to demonstrate the accuracy of the new method and to show that the new method can reduce a

calculating time.
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Fig. 1. Geometry of muffler with circular cross-section.
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