% 51 % 5 5 W hoFE F R Vol. 51, No. 5
20194 9 H Chinese Journal of Theoretical and Applied Mechanics Sep, 2019

ik

BRI FEFRRENSHREZ M EERR

R4 & B+ xHR™
(PR ) S SOFTA R £ 3600 % T 452 % %, L 100190)

TEbRTEL TR 224 Bt )2 &, kst 100081)

BE mEEHAENKER, BUEH S A T B R SR, B A sl ) 4R s A
B 22 561560 T Ak o 2w 2 50 2 R DA, 17 S B 91 208 5 AT B K16 8~ 16 1 4mal. i fal 56 T I0AT 4 145 BT
MBS BEAE RSB, JE— AN ST 10 ) A SR FH AR 2 78 2 SR AR 4% (NLAS) il FW—H 24 L
UL IR A EIE, JesRAgng s BUNMH E I P Ikal, TR ATIE ARy, SINZ M A HoR, 6 = FhAs
FHE (37174 4711 6 °11) ZUZERLAL IS S Ik e R R B, 20 BT T 4K BT B 42/ 8 M 7 (1 5 . 4
AR, TR — F AR (5 2 R LG AR v e s A, JLMR s i Ze e sl b4, U IR B 4
W 4 2 R 2 )7 5 10 AN [ T A S b R 2 A RS 5 AN TR0 BE G 2051 2 7 357 2 1) Pz 3 W s Ak RLAT e i 1) 2
EXPE, 'E ARz 3 M Fs HAG 60T 1 J 75 T RN st s e T 3ok ) P R g 2L VT S s A T A A s PR RN B, iR
IWEM T 4 dmZlF0 6 AL V4IRS HREV 45 AR LR ZE A v e 32 Ya Y. itk e 7 3816
ALY 20 7 R AE 45 TR, SEA K g A8 ZE U 2 e 75 (V3 BV vk
KHEIE NG, AR, AR R SR AR A, FW-H R LERE, Kgndl
HhESHES: 0354.1, TB533.2, U260.16, U266

XERFRINES: A doi: 10.6052/0459-1879-19-079

INFLUENCE OF THE LENGTH OF HIGH-SPEED TRAIN ON THE FAR-FIELD
AEROACOUSTICS CHARACTERISTICS Y

Mo Huangrui  An Yi* Liu Qingquari?

*(Institute of MechanicggChinese Academy of SciencBsjjing 100190,China)
f(School of Aerospace Engineerirgijing Institute of Technologygeijing 100081 China)

Abstract The estimation of the aeroacoustic characteristics of the high-speed train is of great importance in train design.
Due to the extreme slender shape of the full marshaling of the train (generally 8 or 16 cars), the calculation of the far
filed acoustics involves massive consumption of the CPU time which even makes the optimization unpractical. This
paper numerically studies the influence of train length on its aeroacoustics characteristics by considering the acousti
contribution car by car. The nonlinear acoustic solver (NLAS) is used to calculate the acoustic source at the acoustic
surface, and the FW-H analogy method is used to integrate on the acoustic surface to obtain the far-field results. Thre
different marshaling of the trains, i.e. 3 cars, 4 cars, and 6 cars, are studied and compared. The far-field acoustic level ar
frequency profile along the train is obtained. The results show that for different middle cars, the far-field acoustic profile
along the length is very similar in both quantity and shape, excepfibetn position. For the cars in the same position of
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different marshaling, botthe sound pressure level distribution and the frequency profile are also very close to each other.
Thus the key aeroacoustics characteristics of a long marshaling train could be estimated with a much smaller marshalin
such as 3 cars. With the superposition of the acoustic surface data from short marshaling simulation, the aeroacoustic
characteristics of long marshaling could be obtained. The comparison of the superposed results and the results calculats
directly from long marshaling simulation is close enough for engineering use. This demonstrates that the proposed nove
approach for estimating aeroacoustics of long marshaling could not only reduce the computational cost significantly but
also be as accurate as direct simulation. This paper might provide a handy tool for engineering practice in this region.
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