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The Effect of Insertion Loss on the Element of Exhaust Muffler
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Abstract

The performances of the simple expansion, perforated tube, and conical-connector type as an
exhaust muffler are shown in this study. Applying a model in which the method of four-pole
parameter is used makes theoretical estimation of the insertion loss. Experiment is performed for
the measurement of the insertion loss under four cases according to the variation of the tail pipe
length. By comparing the theoretical prediction with the experimental results, the validity of the
modeling using the method of four-pole parameter is verified.

The personal computer simulation programs for the above mentioned theory on the muffler
design have been developed and exhaust sound level measurements have been carried out for
simple expansion muffler, conical-connector muffler, perforated tube mufflers and the combined
type of conical-connector and simple expansion muffler. The measured results for attenuation
characteristics of noise for each muffler are compared with the computed theoretical results to
verify the confidence and applicable limits of the theoretical equations derived.
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Fig. 8 Comparison of insertion loss for the simple
expansion muffler(Model EM2)

Table 1. Dimensions of the model mufflers (* : Refer to the Table 2)

Model Ds Ds D; D, Ls L, L L, L, La Ly dn t c
EM1 40 21 90 21 20 30 56 350 * - — — - -
EM2 - 21 160 21 = - - 240 * - - - - -
PM1 - 21 120 21 - - - 150 * 20 20 4 2 3.05
CM1 - 40 - 21 - - 20 30,94 56 - - - - -

EM1 : Conical connector + Simple expansion muffler,

EM2 : Simple expansion muffler, PM1 : Perforated muffler, CM1 : Conical connector
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Table 2 Sound pressure levels by different length
of tail pipe (Unit : dB(A))

Length of tail pipe
Muffler type Without muffler
Ocm | 10cm | 15cm | 20cm
EM1 93.00 | 88.83 | 87.60 | 88.00 101.39
Length of tail pipe
Muffler type Without muffler
Ocm | 7em | llem | 36cm
EM2 102.59]100.34( 99.84 (101.47 109.27
- PM1 102.16| 99.85 (100.80{ 101.50 107.85
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Fig. 9 Comparison of insertion loss for the conical
connector muffier (Model CM1)
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