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Study on Controlling Noises Radiated from Engine Shell

Xiong Yonggang, Li Shun, Xia Tianjun, Chen Keliang, Wu Jiping, Du Minxian
('School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With a motorcycle engine shell as the research object, analyzed the noise radiation of the engine shell by
means of FEM / BEM, and determined the frequency range of the noise radiation and the critical region. Combining with
sound intensity test, verified the correctness of the calculation result. The engine shell structure was optimized according
to the numerical simulation results, and the noise radiation of the optimized model was predicted. Comparing the noise test

results before and after the optimization, it is obtained that the surface radiated noise of the optimized engine shell is

reduced about 4dB.
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Fig. 1 Finite element model of the engine shell
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Table 1 The inherent frequency of the engine shell
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Fig. 2 Sensor installation
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Fig. 3 The theoretical analysis model for

the calculation of noise radiation
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Fig. 4 Distribution map of the sound pressure
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Fig. 5 Distribution map of the sound intensity
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Fig. 6 The contrast of sound intensity spectrum

for the center point
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Fig. 7 The finite element model of optimized engine shell
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Table 2 The inherent frequency for the optimized engine shell

BSHE 1 2 3 4 5 6 7 8
B /Hz 10071296 2156 2487 2677 2 836 3369 3 549
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Fig. 8 The contrast of inherent frequency before

and after optimization
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Fig. 9 The contrast of output power before

and after optimization
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