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Flow and acoustic characteristics analysis of

two-chamber type dual-mode mufflers

KANG Zhuohua s HE Yansong, XU Zhongming. ZHANG Zhifei
(School of Automotive Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: Dual-mode muffler is a semi-active noise control device which can effectively reduce pressure drop
and regenerative noise. Internal flow and noise attenuation principle of dual-mode muffler require in-depth
analysis. Through flow field simulation, the reason why that dual-mode muffler can effectively reduce
pressure drop is found and the structure is improved accordingly, reducing turbulent energy and pressure
drop further. Resonance frequency is obtained by acoustic simulation when the valve is closed, which
coincides with the calculation result of Helmholtz formula, proving that the effect of low frequency
muffling comes from Helmholtz resonator. The principle of noise attenuation at low frequency is analyzed
when the valve is open and it is concluded that the resonance frequency of the muffler shifts to the right
after the valve is opened, by which the exhaust noise at different rotating speeds can be tracked.
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Fig. 1 Schematic drawing of structures of two chamber type dual-mode muffler and valve
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Fig. 2 Velocity cloudmap of flow field when valve is open and closed
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Table 1 Comparison of pressure drop when valve is open and closed

It 1T FF A PEIT AR JE S/ Pa H O Ak & 77/ Pa 1Bk / Pa
1T+ 731 —1198 1929
Bl 23 420 —1 230 24 650

W TTIF IS Jp 412 21 929 Pa, BT SIS T I K 0 24 650 Pa, BITTHT IR0 T I 468 2% W S s/ d B R
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Fig. 3 Velocity trace diagram near holes in transverse section when valve is closed
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Fig. 4 Schematic drawing after structure improvement
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Fig. 5 Comparison of turbulent kinetic energy cloudmap before and after structure improvment
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Table 2 Comparison of pressure drop before and after structure improvment

lEhE ) 14 K J1/Pa H & R 71/ Pa FEF18 K/ Pa
JE 45 731 —1198 1929
itk fE 555 —746 1301
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Fig. 6 Comparison of transmission loss curves by Gt-Power and Virtual-Lab when valve is closed
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Fig. 7 Comparison of transmission loss results when valve is open and closed
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Table 3 Specific parameters of Helmholtz resonator when valve is closed
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Fig. 8 Transmission loss results with different internal structures
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