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Abstract

The sound energy transmitted from the air passage of large industrial muffler is often much
smaller than that from the flanking paths. In this paper, based on acoustic waveguide theory and
commercial finite element tool, a prediction method of flanking sound transmission for a cylindrical
muffler is proposed. Assuming that the sound source is arranged at one end of a semi-infinite-length
pipe, the sound field outside the cylindrical pipe wall is calculated using the modal decomposition
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method. Then the transmitted sound power and transmission loss are calculated for the side wall
of the finite-length pipe. Considering the effects of mass, ring frequency and coincident frequency,
combined with the data obtained from the analytical method, an engineering prediction formula is
proposed that can be used to estimate the flanking transmission loss of a typical industrial muff-
ler. Subsequently, the effect of sidewall sound transmission on the insertion loss of the muffler
was analyzed, and the results showed that the insertion loss of the muffler is close to the measured
results, which verifies the feasibility of the prediction method.
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Figure 1. Schematic diagram of cylindrical pipes and coordinates
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Figure 2. Effect of pipe radius on lateral transfer losses
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Figure 3. Effect of sound source parameters on lateral transmission loss
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Figure 4. Comparison of calculated and fitted results (1/3-octave-band center frequency)
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Figure 5. Schematic diagram of replacement pipe and connecting pipe structure
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