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Prediction and Control of Fluctuating Pres-
sure at the Inter-coach of Certain Type High-
speed Train

ZHANG Wenmin, LI Qiliang, JIA Shangshuai,
HAN Tieli, WANG Yigang

Abstract When certain high-speed train runs at the speed of
350 km/h, the sound pressure level of attendant cabin near the
inter-coach is up to 105 dB at the center frequency of 40 Hz.
In order to identify the noise source and apply specific control,
subdomain method is used to establish the aerodynamic simula-
tion model of the inter-coach. The improved delayed detached
eddy simulation model is used to carry out the fluctuating pres-
sure prediction. By analyzing the pressure power spectral den-
sity of the measuring points located at the upper and lower
gaps, it is found that there is a peak frequency close to 40 Hz
in the jet shear layer, which is close to the second-order mode
frequency of the acoustic cavity surrounding the inter-coach and

generates resonance. Numerical analysis shows that adding
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wave plate to the front and back end of upper and lower gaps
can obviously reduce fluctuating pressure total energy of the
measuring points at the frequencies from 36 Hz to 45 Hz. Prac-
tical vehicle test results show that the plan can lower sound
pressure level of attendant cabin by 5 dB at the center frequen-
cy of 40 Hz. The active jet scheme shows better noise reduc-
tion effect, and it is expected to become an actual implementa-
tion scheme in the future.
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Fig.1 Model of inter-coach based on subdomain method
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Fig.2 Densitying volume mesh of the outer windshield
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Fig.3 Layout of inter-coach test points
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Fig.4 Power spectral density-frequency curve of

each test point
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Fig.5 Comparison of power spectral density-frequency curves

of wave plate scheme, jet scheme and base model
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