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Test and simulation of the flow regeneration noise of dual mode muffler
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Abstract: In order to explore the flow regeneration noise of the dual-mode muffler, a test bench was

built. The flow regeneration noise and tailpipe noise were measured with the valve closed and opened

respectively at different inlet flow rates by the methods of dual-microphone transfer function and the

muffler static

transmission loss. The test results show that the flow regeneration noise and the tailpipe

noise are both reduced when the valve is opened, and the incident sound power of the flow regeneration

noise at the o

utlet drops down to 1.1 dB, and the tailpipe noise down to 2.3 dB, which directly proves that

the dual-mode muffler can help reduce the flow regeneration noise. Based on the test, a three-dimensional

model of the muffler was built, and the flow field simulation inside the muffler was performed by Fluent,

obtaining the

simulation res

distribution characteristics of pressure, airflow velocity and turbulent kinetic energy. The

ults indicate that pressure, airflow velocity and turbulent kinetic energy of the muffler are reduced
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when the valve is opened. The simulation and experimental results are basically in agreement.

Keywords: dual mode muffler; flow regeneration noise;tailpipe noise; test; numerical simulation
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Fig. 1 Sketch map of muffler test bench
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Fig. 2 Physical map of muffler test bench
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Fig. 3 Status of valve
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Table 1 Incident sound power of airflow background noise at the exit of the muffler

W/ (mes ) 30 35 40 45 50 55 60

Wi, /dB 51.3 53.4 55.6 57.0 58.5 59.9 60.9

UG b TH A A R S B SR DR W ORI A A T S OO A R I A A A TR W, 10,0 dB LA
e DU RT L 2 A AR TR MR P ) A SO IR D T A R IR . X LR 4 R R R S A R R
AT LU HR T P T S U AR R MR P AR A R T I P A R S BB R TR 2 18.0 B T L 22
WU A R I P S A RO TR O R TR

800 = @I i 81O T —w I T4TIF .
I - wgl -
so b o MIIXH — e b ¢ EINIXH "
o o o 2
§76.0 - . - % 75.0 [ - -
¥ 740 - - £ 70} o
= - :
1%72.0 - . & 690 f . -
70.0 | g 66.0 - -
68.0 § 63.0 &
66.0 1 1 1 Il 1 ] 60.0 1 1 1 1 1 1
30 35 40 45 50 55 60 30 35 40 45 50 55 60
ﬁﬁﬁ/(m =57 ﬁﬁ/(m - s7)
B4 BITITFMXANSRBERS Bs5 @ITTAMXANEERS
Fig. 4 Flow regeneration noise when Fig. 5 Tailpipe noise when

valve is opened and closed valve is opened and closed
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Fig. 6 Model of dual mode muffler
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Fig. 7 Velocity distribution when valve is closed Fig. 8 Velocity distribution when valve is opened
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Fig. 11 Pressure distribution when valve is closed Fig. 12 Pressure distribution when valve is opened
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