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Acoustic and CFD Analyses for Noise Control of
a Small Excavator
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( 1. Guangxi Liugong Machinery Co. Ltd., Liuzhou 545007, Guangxi China;
2. School of Power and Nuclear Energy Engineering, Harbin Engineering University,
Harbin 150001, China)

Abstract : In view of the large radiation noise of a small excavator, the exhaust noise was found to be the main noise
source using spectrum analysis method. The sound field and CFD of the original muffler of the excavator were simulated.
The simulation results showed that the noise elimination of the original muffler was obviously insufficient in the frequency
range from 100 Hz to 160 Hz. Then, the parameters of the impedance mixed muffler with three tubes were optimized. The ef-
fects of perforation rate, diameter of the holes, diameter of the middle tube and insertion depth of the inlet on transmission
loss were analyzed. The results show that perforation rate and diameter of the holes have little effect on the transmission
loss. Small diameter of the middle tube and large insertion depth can lead to good noise elimination effect in low and median
frequency ranges. The test results show that after the optimization of the muffler, the noise elimination effect is raised obvi-
ously in low and median frequency range, which is consistent with the results of the analysis. The radiation noise has been re-
duced by 3.1 dB (A), and the back pressure of the exhaust has been reduced by 86.1 %.
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