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Abstract

The aerodynamic noise in pantograph area increases quickly with the increase of the speed of the
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high-speed train, and when vortex shedding behind the rectangular cross-section panhead, it
causes the strongest aerodynamic noise. In this paper, the panhead is simplified by a square cy-
linder and its far-field noise under the high-speed flow was calculated based on the Large Eddy
Simulation and Ffowcs Williams/Hawkings equation. By analyzing the directivity of far-field noise
and the characteristics of the flow field, a low-noise designed model is carried out. The square cy-
linder is preliminarily optimized by adding different radii of fillets, which causes the maximum
sound pressure level of the far-field noise generated by the square bar is maximum reduced by
16.8 dB when the fillet radius is 20 mm, and the effect of slotting on the aerodynamic noise is fur-
ther studied. It shows that with the through slits of different widths, when the width is 10 mm the
maximum sound pressure level is further more reduced by 12.8 dB. In this paper, the design of op-
timizing the section shape and slitting has a good effect on reducing the aerodynamic noise gener-
ated by square cylinder is proved, and it provides a theoretical support for further studies on the
reduction of the aerodynamic noise of the pantograph.
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Figure 1. Simplified pantograph model
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Figure 2. Sketch of the geometry and computation domain
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Figure 4. Wind tunnel test setup and diagram of cylinder structure
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Figure 5. Spectra contrast of far field noise
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Figure 6. Fillet models with different radii
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Figure 7. Vortices on the symmetry plane
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Figure 9. Noise spectra of model I and model II-3
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Figure 10. Slit models with different widths
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Figure 13. Noise spectra of model II-3 and model II1-2
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