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Analysis of Aerodynamic Sound Source Characteristics of
Engine Intake Noise
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Abstract : At present, the intake air filter is mainly used to reduce the aerodynamic noise of engine intake systems, thus
the research of the aerodynamic sound source has some practical significance. However, it is difficult to measure the acoustic
performance of the aerodynamic sound source because of the structural particularity of inlet-valve-combustion chamber
system. In this paper, the distribution of aerodynamic sound source of the inlet-valve-combustion chamber system is studied
by numerical simulation. The results show that the intensity of dipole sound sources on the surface of the sealing cone of the
intake valve is higher, and the intensity of quadrupole sound sources near the wall is higher at the air flow intersection of the
two inlets. In the original structure, changing the transition fillet radius R of the inlet valve can control the aerodynamic
noise source. When the R is increased to 11 mm, the peak sound pressure levels (SPLs) of dipole and quadrupole sound
sources are reduced by 7 dB and 8 dB, respectively. The noise is mainly concentrated in medium-low frequency range, and
the SPL attenuates rapidly when the frequency is greater than 2 000 Hz. Increasing R can reduce the sound energy at the
noise sources so as to reduce the external noise.
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