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[ Abstract] The aerodynamic noise of high—speed trains has become more and more prominent as a problem that restricts the speed
of trains .Aiming at the aerodynamic noise problem of high—speed trains, in order to more accurately calculate the impact of high—
speed train aerodynamic noise on the surrounding environment,according to the size of a certain type of high—speed train, a 1 : 1
three—car marshalling model is established as the research object of aerodynamic noise source, the specific method of jet—to—cavity
aerodynamic noise reduction is analyzed. Based on Lighthill acoustic theory, broadband noise source model, LES large eddy
simulation and FW — H acoustic model are adopted to numerically simulate the flow field characteristics and sound source
characteristics before and after the cavity jet. After analyzing the main reasons for jet noise reduction, it is concluded that: according
to the numerical calculation of the vehicle body broadband noise, a reasonable jet flow can effectively increase the proportion of the
inertial force of the flow field in the cavity in the resultant force, and maintain the smooth motion of the flow field in the cavity to
reduce turbulence fluctuations; perform a 32 m/s inclined plane jet on the pantograph cavity at a traveling speed of 250 km/h, and
calculate that the sound pressure level at the monitoring point at a distance of 25 m from the track centerline is reduced by up to 2.59
dB. Further the analysis shows that the aerodynamic noise spectrum characteristic at 3.5 m before and after jet noise reduction is still
broadband noise, and the aerodynamic noise in the O ~ 2 000 Hz frequency band is reduced by 3.32 dB on average under the
condition of 32 m/s inclined plane jet.
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(a) Partial enlarged diagram of transient pressure inpantograph cavity

(b) =5 xR it i 2k
(b) Streamline diagram of symmetrical section flow field in cavity
B4 ZRSEERBRSENSNE

Fig. 4 Transient pressure analysis diagram of pantograph cavity
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Fig. 7 Analysis results of pantograph cavity

(a) BLGTREFIFRPMIRE  (b) BGTRIEFH DRG]
(a) Cloud chart of sound power level (b) Cloud chart of sound power level

distribution on insulator surface distribution on insulator surface

8 BEFREFNERSHHRE
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Fig. 19 Distribution of q—norm equivalent surface of pantograph
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