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From the point of view of environmental issue, it is required to reduce the noise
generated from Shinkansen high speed trains. Previous studies have shown that lower
part noise becomes dominant at a standard measurement point 25 m far from the train
track with sound barrier when the train runs at a faster speed than the current
commercial speed.

Accordingly, in this thesis, the author discusses the method to evaluate the
aeroacoustic bogie noise of Shinkansen high-speed trains. Firstly, the distribution of
the mean velocity components of the rail direction at the first car and a middle car is
simulated precisely along the sleeper direction in the low-noise wind tunnel.
Aerodynamic noise generated by the bogie is estimated from the noise source
distribution measured with the two-dimensional microphone array. The predicted noise
generated from the lower part of the car was compared with the measurement data
obtained near the track in the field test and validated.

Secondly, we discuss the result of evaluation experiments which is conducted to
reveal the effect of reflection due to the ground and cavity wall and insulation loss due
to the side cover along the acoustic path from the source inside the cavity and the
observation point. In this experiment, gain factor and the acoustic path between the
source and the observation point are measured based on the reciprocal theorem.

Finally, the author proposes the method to predict the aerodynamic noise by using
the transfer function between the integrated spatial distribution of SPL and the results
that are obtained by an omnidirectional microphone. The aforementioned transfer
function is calculated based on the bogie conditions that the side cover would be set

and that the ground reflection effect would also be included. As a result, the transfer



function is observed to change significantly in the lateral direction in low-frequency
regions. The SPL of the aeroacoustic bogie noise of Shinkansen trains can be estimated
using this transfer function and can be compared and validated with the results that

are obtained from the field tests.



