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Development of High-speed Trains that Deliver “More Speed”

fE4Ak [EGQ  Takashi Sasaki
HME Z£@x Akio Ochi
E¥H B5%®  Yosuke Ueno

#£8 =@ Atsushi Sano

FH E35A®* Naohiro Yoshida

t E—EB®  Shinichiro Hata
BE M=EO Masayuki Tomizawa

FTETERIENP KD SN ZHEERCENT, KEZE
CMERIBEDHENIEECHD. ZDEHICIE, BSRE
PEEOREEI 2L -3 TRELKBRLT, =i
REETDICFTOEDPDETH S,

SH, YHTHEELTWIESEE/IEWT, [R] £H
W ARSI EFEME UV 2BIREBRICEY, 2hb
DREEFBRTEZEICHILE. 2hiZkl), SEREHD
B E RS B TLL,

In meeting customers’ demand for faster trains, developers must also focus on achieving noise reduction and
developing a crashworthy structure. To this end, it is vital that the generation of noise and crash events are accurately
reproduced in simulations, and that these are used to perform thorough validation in advance.

Recently, we succeeded in reproducing these phenomena in the development of a high-speed train currently underway
at Kawasaki. This was achieved through aeroacoustic simulations using the K computer and crash analyses using the
finite element method (FEM). These technologies are expected to further accelerate the development of high-speed trains.
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Fig. 1 Aeroacoustic simulation of a pantograph
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Fig.2 SPL at a far-field observation point
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Fig.3 Computational model (bogie)
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Fig. 4 Isosurface of vorticity magnitude
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Fig.5 Surface distributions of SPL at 400Hz
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Fig.6 Filtered pressure fluctuation at 100Hz
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Fig.7 SPL at a near-field observation point
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Fig.9 Deformation diagram
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Fig.10 Absorbed energy diagram
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