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Development of the Software for Analysis and Improvement of
the Performance of a Passanger Car’s Muffler
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ABSTRACT

The need of comfortable car and the efforts to overcoming the noise regulations on passenger

cars bring about a series of studies on the ruduction of exhaust noises.

In this study, acoustic characteristics of various components that compose mufflers of automobiles

were analyzed theoretically, and the program which predicts the performance of mufflers was de-

veloped by the transfer matrix approach. The simulations were verified by the experiments on a

real muffler.

By using the developed simulation program, we investigated the effects of each component on the

entire muffler system and the energy loss coefficient on absorption materials in the front muffler.

Finally, we proposed two designs to improve the performance of a muffler and verified the im-

proved performance by the experiments and simulations.
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Table 1 Comparison on specification of before and after modification

(unit:m)
No. Name Spec. of before Case 1 Case 11
1 pipe D=0.045, L=0.075
9 perforate |D=0.045, L=0.10, D,,=0.10 L. =L,.+0.02
tube Dy0e=0.003, ¢=0.17, L.,.,.=0.073
3 pipe D=0.045, L.=0.13 case I add
reverse D=0.045, L=0.065, D,,=0.10 perforate tube
4| perforate |y =0.003, 0=0.27, Lyn=004 on 7" element
. ; ; 0=0.1
5 pipe D=0.03b, L=0.3 D=0.045
6 reverse | D;,,=0.045, D,,,=0.045, L=O,'O7 L =1.-0.02 D,.=0.055
chamber | § =0.025, §,=0.035, #=180 L —0.05
7 pipe D=0.045, L=0.16 *
g perforate | D=0.045, L=0.125, D,.=0.10
tube Dioe=0.003, ¢=0.7, L,.=0.025
9 pipe D=0.035, L=0.15
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