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Mechanism Analysis of Cavity Noise at the Inter-coach Spacing of
350 km/h High Speed Trains
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Abstract : There exists a quite intense low-frequency noise at the inter-coach spacing of a certain type of 350 km/h
high speed trains that are equipped with partly enclosed windshields and are operating on an artery in China. In this paper,
the measurement testing and numerical simulation were adopted to analyze the generation mechanism of the dominant fre-
quency of the noise. At first, noise response of the cavity between the inner and outer windshields of the inter-coach spacing
was tested through on-board measurement in order to accurately obtain spectrum and source strength characteristics. Then,
possible generation cause of the dominant frequency was preliminarily analyzed based on the cavity flow-induced noise
mechanism. Finally, near-field aerodynamic noise prediction model of the inter-coach spacing of the high speed train was
built by adopting the compressible Large-Eddy Simulation (LES) turbulence model. And the cavity noise was numerically
calculated to validate the preliminarily analyzed results in order to confirm the mechanism. It is found that the results of the
prediction equation in the preliminary analysis and the numerical simulation agree well with the dominant frequency of the
37.0 Hz noise in the test. The generation of the dominant frequency of the noise in the inter-coach region of the high speed
train equipped with the opening windshields is related to the periodic vortex shedding from the front edge of the openings
and the ‘Helmholtz resonator’ shaped by the enclosure of the inner and outer windshield. The lower openings of the outer
windshield have a more noticeable impact on the dominant frequency of the 37.0 Hz noise.
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