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Numerical Estimation of Aeroacoustic Noise Sources around a Pantograph Head by using Cross Spectrum.
Toshimitsu TAKAIWA, Member (Tokyo University of Agriculture and Technology )

Mitsuru IKEDA, Member (Railway Technical Research Institute )

For further speed-up of Shinkansen, reduction of aeroacoustic noise generated by a pantograph head has been an important subject of
discussion. We visualized dipole noise source distribution around pantograph head and applied a cross spectrum to evaluate contribution
on dipole noise source to sound pressure at observation point. The dipole noise source distribution is estimated by Howe’s vortex theory
from flow ficld quantities obtained through numerical simulation. As a result, we evaluate contribution to the observation point at the

predominant frequency at where is effective to the decrease of aeroacoustic noise and showed aeroacoustic noise source.
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Fig.1 Panhead models.
Table 1 Dimensions of Panhead Models.

L mm D mm
Type | 95.4 53.2
Type 2 100 55
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Fig.5 Instant Aeroacoustic Dipole Field.
(Panhead Type 1)
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Fig.3 Sound Pressure Level of Panhead Typel.
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Fig.4 Sound Pressure Level of Panhead Type2.
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Fig.6 Instant Aeroacoustic Dipole Field.
(Panhead Type 2)
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Fig.7 Dipole Source Distribution estimated
by Power Spectrum,
(Panhead Type 1
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Fig.8 Dipole Source Distribution estimated -1X10°
by Cross Spectrum.
(Panhead Type1 176[Hz])
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Fig.9 Dipole Source Distribuion estimated
by Power Spectrum.
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Fig.10 Dipole Source Distribution estimated - % 10°

by Cross Spectrum.
(Panhead Type2 146[Hz])





