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Positive design of automotive exhaust muffler

LIU Shijia HU Xizhi ZHU Fugui
(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract For the purpose of achieving the goal of positive design for automotive exhaust muffler, this paper
puts forward a development method of muffler. Firstly combining numerical analysis software, for example
Virtual. Lab Acoustics, GT-Power and Fluent with engine bench tests, it contains from the analysis of design
goal to overall program and then to specific design. Then it gives priority to the design of main muffler, and the
deputy muffler is secondary. The flow field performance and others are subordinate to the acoustic performance.
Next through analyzing the frequency of noise elimination, the muffler structures are designed and combined
step by step, validated and improved meanwhile. The feasibility of design scheme is preliminary assessed after
compared with the scheme provided by the enterprise. Finally, the engine bench test verifies that the muffler
combination property of design scheme meets the design goals, which indicates that the positive design method
proposed in this paper is reasonable. This method has practical value on the design of automotive exhaust
muffler.
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Fig. 1 Performance test system diagram
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Fig. 2 Noise measurement system diagram
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Fig. 3 Test connection status of the exhaust system
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Table 1 The results of noise and the ex-
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BH

Ap Ly Lp1 IL

(23T
(r/min) Pz P
(kPa) (kPa) (kPa) (dB(A)) (dB(A)) (dB(A))

1000 2.6 3.4 0.8 83.5 62.3 21.2
1200 3.7 4.9 1.2 87.5 65.4 22.1
1600 6.7 8.4 1.7 91.4 73.1 18.3
2000 114 137 23 95.6 75.9 19.7
2400 172 198 2.6 100.8 80.3 20.5
2800 21.6 257 4.1 101.3 86.6 14.7
3200 246 310 64 105.2 91.6 13.6
3600 31.8 38.0 6.2 106.8 96.1 10.7
4000 36.5 44.2 7.7 108.3 100.1 8.2
4400 44.5  53.1 8.6 110.4 104.1 6.3
4800 52.2 615 9.3 110.9 106.7 4.2
5200 59.3 689 9.6 111.8 104.9 6.9

5600 619 72.0 10.1 112.1 107.7 4.4
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Fig. 4 Exhaust noise spectrum two test schemes
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