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Study on Active and Passive Cooperative Noise Reduction of
High-speed Train’s Pantograph Based on Fluent
YUAN Xianpu, YUAN Ding, TANG Lu, Wang Xueming
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In view of the increasing aerodynamic noise of high—speed train, a 1 : 1 local model of pantograph area is established
based on a high—speed train model. Based on the broadband noise source model, large eddy simulation and FW—-H acoustic model,
the whole noise reduction measures of pantograph head bionic structure optimization and bottom cavity active jet are used to study the
noise reduction of high—speed train pantograph area effect. The results show that; the pantograph head and bottom cavity are the
main sources of aerodynamic noise; after noise reduction, the sound power levels of the main noise sources are reduced by 15.28 dB
and 16.92 dB respectively; the noise reduction effect of medium and high rise buildings is better, and the maximum sound pressure
level is reduced by 4.94 dBA at 18m above the ground (25 m away from the pantograph). The noise reduction effect of far—field
sound pressure level is more significant in low—frequency region, especially at 800 Hz position, the largest reduction is 8.21 dBA.
[ Key words] High speed train; Aerodynamic noise; Pantograph; Large eddy simulation; Bionic noise reduction; Jet noise
reduction
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Fig. 13 Longitudinal variation of far field sound pressure level
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