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Abstract : Flexible couplers are widely used for exhaust transmitted vibration reduction in vehicles. This paper
describes an investigation into the acoustical characteristics of exhaust flexible coupler by the simulation and testing.
Computational acoustic simulation is carrying out to investigate resonance frequency and transmission loss of
decoupler using the boundary element method and transfer matrix approach. To confirm the acoustical simulation
results of exhaust decoupler, we compare with measured experimental results by the test of transmission loss
measurement system. In the comparison with simulation results and tests results, there is correctly fit the resonance
frequency and the trend of transmission loss. Also, we show that the acoustical structure of decoupler is analogous to
the expended tube or side branch resonator. The characteristics of exhaust decoupler have a marked increase in the
acoustic attenuation at the specified frequency bend. Therefore the decoupler is applied to develop the exhaust system

not only for the vibration isolator but also for the noise attenuator.

Key words : Exhaust decoupler(Wl]7] ©]# &%), Transmission loss(Z g £=4), Extended tube(ZH33), Transfer

matrix(Z g 3] E), Acoustic analysis(2-&F 3 4])
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Fig. 1 Measurement of transmission loss
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Fig. 2 Measurement system of sound power using two
microphone method
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Fig. 4 TL of extended tube resonator
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Fig. 5 CAD and BEM model of decoupler
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Table 1 Boundary conditions for acoustic analysis

Boundary condition
4-pole parameter
Inlet Outlet
velocity v=I1 velocity v=0 Ty, Ty
pressure p=1
locity v=1
velocity v pressure p=0 Tz, Ta
pressure p=1
Table 2 Material properties of acoustic media
Media Sound speed(m/s) | Density(kg/m’)
Air 340 1.225
Exhaust gas(2000 rpm) 540 0.500
Exhaust gas(4000 rpm) 630 0.400
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Fig. 6 TL analysis result of decoupler
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Table 3 Comparison of results

Frequency(Hz) TL(dB)
Method
etho Air 2000 4000 Air
rpm rpm
Analogy 1465 | 2327 | 2716 .
resonator
BEM analysis 1415 2300 2680 34.40
Test 1416 - . 1731
measurement
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