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6 , )
o 5 6 , 1 000 Hz , m  18.47
, m 7122 , 5(a) , 1000 Hz , m
18.47 s m  7.22 s 6 ;
2000 Hz 3000 Hz m  11.67 , m 7.22
, 5(a) , m  11.67 , m
7.22 , 6 °
3.2
m=11.67, R L=Ls+L+Ls: (D
II ’ I ’ L3 5 @ I ’ II ’ LS H @ I
II ’ L3 LSO : 1)
o ’ ® ) I N L3:0
mm; ,  L:=200 mm, 7 300,400 mm 500 mm
( 7(a)) 50~3 000 Hz ( 7)),
7(a) : 0~250 Hz ,
[18]
fi= 2‘37 G/V (9)
G b m 9 V b m30 b 7 (a) b
N ° ) , 1.3 dB,



120 2017

(a) 1 000 Hz:left,m=7.22 ;middle ,m=11.67 ;right, m=18.47

(b) 2 000 Hz:left,m=7.22 ;middle ,m=11.67 ;right,m=18.47

(¢) 3 000 Hz:left,m=7.22 ;middle ,m=11.67 ;right,m=18.47

6
Fig.6 Effect of expansion ratio on the acoustics pressure contours in the exhaust muffler
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Fig.7 Effect of expansion chamber length on the acoustic performances of exhaust muffler
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Fig.8 Effect of perforation diameter on the acoustic performances of exhaust muffler
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Effect of Geometric Structure Parameters on the Acoustic
Performance of Automobile Engine Exhaust Muffler

Zeng Jianbang'?, Liao Liansheng®, Wang Zhiwan?,Zhao Chaoyu®, Liu Fangzhen?,Zhang Shuhua*, Jiang Chongqing*
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Abstract . The sound propagation process in the straight—through perforated pipe silencer was calculated by using
the COMSOL acoustics module. It is found that the simulated results are in good agreement with experimental
results. Therefore, the effect of such parameters as the expansion ratio, expansion chamber length, perforation
diameter, and perforation rate on the acoustic performances of automobile engine exhaust muffler was systemati-
cally studied by this module. Research results show that the transmission loss of exhaust muffler increases with
the increasing expansion ratio, but the increasing degree is reduced continuously; the expansion chamber length
has a significant influence on the transmission loss of exhaust muffler above the 250 Hz, and larger length cor-
relates with greater transmission loss at high frequency; the transmission loss of exhaust muffler is less affected
by perforation diameter below the 500 Hz, but the transmission loss of exhaust muffler decreases first and then
increases with the increase of perforation diameter at other frequency band; the transmission loss of exhaust muf-
fler first increases then decreases below the 250 Hz, while decreases continuously at other frequency band while
the weakening is reduced continuously with the increase of perforation rate.

Key words: exhaust muffler; acoustic performance; geometric structure; transmission loss



