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A Study on the Acoustic Analysis using Bond Graph Modeling Techniques

J.EE. Oh - S H. Suh

Abstract

In the most of acoustic system with low flow rate and low pressure level, one-dimensional,
linear modeling techniques are used very well. At low frequency, the tube is modeled as
inertia element and cavity as capacitance element, and to extend the range of frequency
normal mode oscillators are represented. Bond graph modeling techniques are proposed to
predict TL (Transmission Loss) and time response which is impossible by transfer matrix in
muffler system. A simple acoustic filter which consists of several tubes and cawities is
analyzed in both time and frequency domain.
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(b) Bond graph modeling

Fig.2 Normal mode representation of a tube or pipe
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(b) Bond graph modeling

Fig. 3 Normal mode representation of a shell cavity
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Table 1. Inertia and capacitance parameters for the ith normal mode of long tube and cylindrical cavity
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(b) Bond graph modeling
Fig. 5 An acoustic filter example
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