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Acoustic Model of Cone-shaped Expansion Muffler
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(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Based on the one—dimensional plane wave theory, the corresponding transfer matrix of each unit
of the cone —shaped expansion muffler and the theoretical calculation formulas of the transmission loss of the
muffler are derived. The transition section of the spherical muffler is regarded as a finite conical section, using
the formulas proposed in this paper. The approximate transmission loss of the spherical expansion muffler is
calculated, and the frequency characteristics of the noise transmission loss of the two kinds of muffler are
obtained. Besides, the finite element simulation software Visual lab 11.0 is used to simulate the two types of
mufflers. The results calculated by the theoretical derivation are in agreement with the finite element calculation
results, which verify the accuracy of the model of the muffler transmission loss derived in this paper. The
theoretical formulas presented in this paper are of high precision, which can avoid the professional calculation of
the finite element, and provide a simplified calculation method for the design and optimization of these two types
of mufflers.
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