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Abstract

With the increasing speed of high-speed trains in recent years, the problem of aerodynamic noise
is becoming more and more serious, and it is particularly important to design noise reduction for
the workshop-connected windscreen, which is the main aerodynamic noise source of trains.
Through real vehicle noise tests, the noise conditions inside and outside the vehicle in the
windscreen area are clarified; a fluid simulation model containing the windscreen area and an
acoustic simulation model between the inner and outer windscreen cavities are established, the
surface dipole sound source in the windscreen area is obtained using LES large vortex simulation,
and the noise reduction effect inside the inner and outer windscreen cavities is studied by simula-
tion after adding sound-absorbing materials to the end walls.
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Figure 1. Sensor arrangement
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Figure 2. Sound pressure level three dimensional spectrum of sensors
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Figure 3. Interior noise spectrum at windshield
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Figure 4. Acoustic energy ratio
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Figure 5. Computational domain and elements
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Figure 6. Dipole source distribution in car body and windshield area
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Figure 7. Comparison between simulation results and test results
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Figure 8. Finite element model for acoustic cavity analysis
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Figure 9. Comparison of noise control effects with the form of cloud atlas
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Figure 11. Comparison of noise control effects with the form of spectrum
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Table 2. Results of sound pressure level at monitoring points
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