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Abstract

The perforated rate is a key parameter for the acoustical properties of muffler. To control the
transmission loss of the muffler without replacing the chamber volume, an assembled muffler
structure is supposed by inserting perforated tubes with different rate into the chamber. The
transmission loss of the designed muffler is solved numerically with the finite element method
(FEM). The simulation indicates that the acoustic properties of muffler with perforated tube share
both the expansion chamber muffler and Helmholtz resonators. When the perforated rates close
to zero, the TL curves exhibited resonated peak and the frequency band of the attenuated noise is
limited. Increasing the perforated rate, the TL curves exhibit as arches. The bigger the perforated
rate is, the closer to the expansion muffler. An impedance tube testing system is designed for
measuring the mufflers. The data acquisition and analyzing program were compelled with LABVIEW.
Experiments performed with the designed muffler show that in the low frequency band, the trans-
mission loss can be controlled by the perforated rate of tube, which coincides with the simula-
tion.
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Figure 1. The schematic of disassembled perforated tube muffler
1. FFLERERIHAE R

et fg T
s 1/ 2 3/ 4 N
A TR
D] e ) L R
Xz Xs
X Xe

Figure 2. Principle of transmission loss measurement
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Table 1. Typical parameters of disassembled perforated tube muffler
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Figure 3. Simulation of transmission loss of mufflers with dif-
ferent perforated rate

3. TEIZFARHRREABREANAESR

Pressure Amplitude dB(RMS).2

Oceurrence 28 Pressure Amplitude dB(RMS).2

Occurrence 164

138
11
134 140
132 136
130 133
128 130
I | &
B
310 Hz 118 112
On Boundary On Boundary

1670 Hz

3
»

= m_s
113 o
fi02 o
0.905 I ‘926
0.793 0.811
0.68 697
0,568 582
183 =
0.231 239
I 0.118 125
0.00612 0104

1670 Hz

Figure 4. Distribution of sound pressure and velocity of the muffler
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Figure 5. The schematic of transmission loss measurement
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Figure 6. Measurement setup
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Figure 7. Comparison of experiment and simulation of the expansion chamber muffler
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Figure 8. The effect of perforated rate for the transmission loss
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