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Analysis of aerodynamic noise reduction of crankshaft pulley

DING Baoan'?, ZHANG Xiaohui'>* , WANG Jingxin'?, ZHANG Weilong'*,
ZHAO Xuefei'*, ZHAO Jingjing'*

1. National Key Laboratory of Internal Combustion Engine and Power System, Weifang 261061, China;
2. Weichai Power Co., Ltd., Weifang 261061, China

Abstract ; In order to reduce the noise of the crankshaft pulley, the fluid simulation software STAR cem+ is used
to establish a flow field simulation model, and the acoustic software LMS Virtual lab is used to simulate the
aerodynamic noise of the pulley and analyze the structural and acoustic cavity modes of the pulley. The
simulation analysis results show that when pulley rotates at high speed, the groove flow velocity between the
pulley and the front cover of the gear chamber is uneven, and periodic pressure pulsation is generated on the
groove surface, which is the main source of aerodynamic noise of the pulley. A relatively closed cavity is formed
inside the groove, and the first-order modal frequency of the acoustic cavity is close to the excitation frequency
of the noise source, which increases the noise. The optimized scheme with a 5 mm opening on the pulley is used
to compare and verify the aerodynamic noise simulation and testing with the original scheme without a hole on
the pulley. The results show that compared with the original scheme, the optimized scheme reduces the root
mean square sound pressure level of the aerodynamic noise simulation by about 4 dB, and the root mean square
sound pressure level of the acceleration condition test by about 2 dB. The simulation and testing data of the
original and optimized schemes are basically consistent, and the simulation method could be effectively used in
engineering practice.
Keywords : pulley noise; structure mode ;acoustic cavity mode; aerodynamic noise; sound pressure level
VTG I
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is related to the repeatability of measurement, the relative standard uncertainty of formaldehyde mass concentration
dilution factor, total volume after exhaust dilution, and the relative standard uncertainty of actual cycle work.
Among them, the dilution factor had a greater impact. The average formalhyde emission of the cold WHTC test is
41.6 mg/ (kW +h), and the standard uncertainty of formaldehyde emission measurement is 1.29 mg/ (kW +h),
with an expanded uncertainty of 2.58 mg/ (kW - h). This research can provide a technical reference improving
the accuracy and reproducibility of emission measurement of unconventional pollutants such as methanol and
formaldehyde.

Keywords ; methanol engine; formalhyde emission; unconventional pollutant; uncertainty
ST - IBEE)



