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Study on Acoustic Transmission Loss of
Expansion-chamber Mufflers at High Frequency
Range by Finite Difference Analysis

Shigeo FujiMoTo

Abstract

This paper deals with the analysis of the acoustic transmission loss (TL) of the several
expansion-chamber mufflers in the high frequency region on the basis of the numerical calcula-
tions. The calculation used in analysis is based on the two-dimentional finite difference method.
And the purpose of this analysis is to investigate systematically the effect of the transverse
vibrational mode (direction y) of sound wave in the muffler cavity to the transmission loss of
mufflers.

In case of type A muffler (Fig. 6), TL response calculated by the two-dimentional method (2
dim.) is approximately similar to those by the one-dimentional method (1 dim.) within the frequen-
cy region of the 2nd y-mode [0, 2]. But in case of the other type mufflers except type A, the
values of TL=0 present at the x and y modal frequencies over the lst y-mode of [0, 1].
Consequently, in such high frequency region the responses of TL show violent variation in
comparison with those of the one-dimentional analysis.
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Table 1 Classification of boundary conditions
Bi Ai, C D,
Boundary condition
aiM, cio Qij AaNnj, aoj dO/ de €io eiM

1st kind given by P 0 0 0 —Ps =Pg — RPs — RPs
(1) 0 1 0 —hAs +hAs | —ReAB | +R:As

2nd kind given by e
M@ | r3 | w3 | a3 | s | 2 +208e | _2Reds | | 2Reds

(1) : 1st order appro x imation given in Eq. 6
(2) : 2nd order appro x imation given in Eq. 7
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Fig. 17 Frequency responses of type D mufflers (1)
(r=0.6, M=10, N=6=m)
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Fig. 18 Frequency responses of type D mufflers (2)

(r=2.25 M=8, N=18=m)
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Fig. 19 Frequency responses of type E mufflers ((a)

r=0.5 M=16, N=8=m, ¢=0.25; (b)r=3, M=
4, N=12=m, £=0.25)
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