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Numerical simulation on aerodynamic noise of 120 km/h metro train
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Abstract: The mechanism of noise generated by rail vehicles in the process of driving is complex. Noise problems not only cause
trouble to the comfort of passengers, but also restrict the development and application of rail transit vehicle to a certain extent. Therefore,
the research on the noise of standard metro trains has important implications. Through the numerical simulation method, based on the 1:8
scaled model of 3-vehicle marshalling with bogies and without pantograph, using the topology optimization, multi-layer mesh refinement
technology, boundary layer mesh technology and mesh stretching technology of the commercial meshing software ICEM to develop re-
fined tetrahedral/triangular prism meshing, the computational domain mesh under the open-line operation was built. The simulation mod-
el of the aerodynamic noise of metro train was established, and the aeroacoustics characteristics of the open-line operation under different
working conditions of 80 km/h, 120 km/h and 130 km/h were studied. Specifically, the flow field pulsation performance, aerodynamic
noise source performance and far-field radiated noise performance of metro trains under different velocity were analyzed, the external
flow field and acoustic law of train were researched. The simulated results show that with the increase of train's speed, the sound power
level on the surface of the train body, sound source energy and sound pressure level increase gradually. The research on the acrodynamic

noise characteristics of metro trains with a speed of 120 kilometers per hour in this paper provides a reference basis for the aeroacoustics
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optimization design of other metro trains.

Keywords: metro train; simulation; flow field pulsation; aerodynamic noise source; far-field radiated noise
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Fig. 1 Calculation model and computational

domain of open-line train
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Fig.2 Computational grid diagram in open-line
operating environment
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Table 1 Calculation conditions of prototype train
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Fig. 3 Distribution diagram of surface pressure coefficient of train body at different speeds
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Fig. 4 Vorticity distribution diagram of the y=0 section at different speed levels
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Fig.5 Proportion of sound source energy of each part of train
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Fig. 6 Schematic diagram of sound measurement point layout
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Fig. 7 A-weighted sound pressure level distribution
at the sound measurement point of the subway train
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