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Abstract

With the continuous improvement of high-speed train operation speed, aerodynamic noise has
gradually become the main source of train noise. As the main current collection device on the roof,
the aerodynamic noise of the pantograph has become an urgent noise problem to be solved. This
article is based on the Lighthill acoustic analogy theory and adopts the research method of coupl-
ing CFD and acoustic solver. The flow field in the pantograph area is obtained through numerical

SCEF|I M AR, REN. R4 A S R 0 AR I BRI, A 5 1RE), 2023, 11(4): 97-110.
DOI: 10.12677/0jav.2023.114011


https://www.hanspub.org/journal/ojav
https://doi.org/10.12677/ojav.2023.114011
https://doi.org/10.12677/ojav.2023.114011
https://www.hanspub.org/

FrRAE, REN

calculation. Then the distribution and spectral characteristics of surface aerodynamic noise sources
are analyzed. The effect of using the jet in the leeward area of the pantograph rod on the flow field
is studied, and the noise reduction effect is evaluated. The main conclusions are drawn: 1) the
surface dipole sound source of the pantograph is the main aerodynamic noise source in the pan-
tograph area, and the noise on the leeward side is much greater than that on the windward side. 2)
The measures of jet flow in the leeward area of the pantograph rod can effectively improve the
flow field and reduce the aerodynamic noise of the pantograph.
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Figure 1. Static pressure cloud image of pantograph surface
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Figure 2. Velocity flow diagram of pantograph area
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Figure 3. Surface dipole distribution cloud of each major frequency
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Figure 4. Spectrum of dipole sound source in the pantograph area
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Figure 5. Comparison of frequency spectra in different regions
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Figure 6. Spectrum of windward and leeward side of pantograph
6. ZBSIKESE XL
HE 6 AIRD, B2 HL S AT KR T A A AR 1 I RS T SR AR A UG R Y e TR T, e KR IR
F 7L 26dB. ZREMT, EAFERESITHRMET, ZHEDAEKIAEE KRR R AR, TEK
TR IS, AT T SR R AR AR T AR 32 R AT R AR XTI B 7 T S, PR
AR T P PR R BN

4. SZH SERA EahE

Figure 7. Pantograph surface jet port
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Figure 8. Velocity vector diagram before and after normal jet
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Figure 9. Three-dimensional vorticity diagram before and after normal jet flow
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Figure 10. Three-dimensional vorticity diagram before and after horizontal jet flow
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Table 1. System resulting data of standard experiment
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