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Analysis of Acoustical Performance of
Exhaust System by Lattice Filter

Won-Gul Hwang*

ABSTRACT

An exhaust muffler is one of the simple and effective means to meet the demand for a
quiet vehicle, and it deserves a close attention to effectively reduce the engine noise. The
transfer function technique is one of the tools that have been used to analyze the noise char-
acteristics of the exhaust muffler. In this paper we obtained a transfer function using the
forward-going and backward-going- components of sound pressure in the exhaust muffler,
which is compatible with lattice filter algorithm. This form of transfer function is obtained
for the basic elements of a muffler, such as uniform tube, open termination, closed termina-
tion, anechoic termination, expansion, contraction, extended-tube resonator, hole, Helmholtz
resonator, and concentric hole-cavity resonator. The results are combined to produce the
transfer function of various types of mufflers, With this transfer function we calculate the
transmission and insertion losses of mufflers, and examined the effects of various design
parameters, Comparisons were made between the calculation and experimental results, which
showed a good agreement, and we conclude that the transfer function of lattice form can be
used to analyze the noise characteristics of the exhaust mufflers.

Key Words : Muffler(2&7]), Transfer Function (e84, Lattice Filter (BAEH), Insertion Loss(t
d<=4l), Transmission Loss(Fzka)
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Fig. 16 Estimated radius of muffler
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