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Abstract

With the increase in high-speed train operation speed, the aerodynamic noise problem generated
by high-speed train operation has become more prominent. As a key aerodynamic noise source, the
head car of the train can effectively reduce the noise inside and outside the train by adopting noise
reduction measures. This paper establishes a simulation model of the external flow field of a high-
speed train, uses the Detached Eddy Simulation (DES) to obtain the surface sound source of the head
car area, establishes an acoustic simulation model of the head car, and explores the aerodynamic
noise source characteristics of the head car’s cowcatcher region. The aerodynamic noise in the re-
gion is reduced by optimizing the shape of the cowcatcher, and the numerical simulation results
show that optimizing the shape of the cowcatcher can effectively reduce the aerodynamic noise gen-
erated in the region. In the range of 30 Hz~3000 Hz, the aerodynamic noise in the cowcatcher region
is effectively reduced, and the total noise value is reduced by 7.4 dB(A).
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Figure 1. High-speed train external flow field model
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Figure 2. High-speed train external flow field boundary setting
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Figure 3. Noise source sound pressure level distribution at typical frequencies
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Figure 4. Model of sound field outside high-speed train
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Figure 5. Noise distribution at different frequencies in the left view

B 5 ENETARSRERNERE S

DOI: 10.12677/0jav.2024.124012 131 7 5iRE)


https://doi.org/10.12677/ojav.2024.124012

111.

103.
94.3
85.7
77.1
68.6
60.0
51.4
429
34.3
25.7
17.1
8.57

0.000

30Hz 100Hz

o

3000Hz

1000Hz 3000Hz

Figure 6. Noise distribution at different frequencies in top view

E 6. MLE T ARESRERNRE S

Figure 7. Car body external monitoring point
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Figure 8. The weighted spectrum of the monitoring point of the cowcatcher
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Figure 9. Optimized processing of the front end of the cowcatcher
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Figure 10. Optimized processing of the backend of the cowcatcher
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Figure 11. Comparison of sound source distribution in the area of cowcatcher
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Figure 12. Comparison of sound pressure levels before and after optimization of the cowcatcher
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