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Fig.2 Schematic diagram of the computational domains
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Fig4 Turbulent intensity contour of the train
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Fig.5 Turbulent intensity contour
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Fig.6 Schematic diagram of probes configuration
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Fig.7 Frequency spectrum of the probes
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HNSEs
28
1 2 3 4 5
PR /dBA 123.2 121.8 115.9 102.6 101.1

2 HL S DI A D S A KM 75 75 R A A2 L 5 T AR R TR L 24 123.2 dBA 2647 H Bl s W 3
EHTE101 ~ 122 dBA Z 1], J& T HUAom AR S 7R . AR SCHIT I s 3 76 32 L 75 e AR 1Y R Ui
e 1A AR U ATt BITRE 5313 25 BT Hh s 38 6 Tt (/AR
2.3.2.2 il

it NLAS $HE 0] IS ST S 75 oA Rtk SR, ZEE Tim b e s et oA, W 2@ 0 FW-H 75 %
BB TR T SCAESN ARG T R N MR AR A3 T, SR 5385 NLAS YA TSR AR o 1 A 1%
PR B T AL FW—H 7 A5 sR s )y I s e

N T G H AT X 5 18 B0 A, AR 1S0-2005-3095 ft 5K 3 458 28 37 M s LN i« BB 51)
BB R ) 25 m, 15 3.5 m AYZR I BUX AA-60 m £ 60 m [A]FE A 10 m B9 55, 3 134 5 XFF3X 134N
A DASRGET m AE 5 2D P A B DU SR 58 0, ] N [ B3R 10 miw 44— NS, 4351000 18 65 17 |
7 1 BERE 10 mair 44—, 2050 7 31 12, Qi 2 i

TR R A A TEE 53T, AT A3 & R R OR A TR R, I 2 o o %42 B Xk
B i sS AR 33K ff , AT 45 : Leq=86.96 dBA.



14 S NN BN e 20154

K2 ALFIEEN R A TR B ER
Tab.2 Comparison of SPL for far field noise

é >y

S Eass
0 1 2 3 4 5 6 7 8 9 10 11 12
AR FR/m 0 10 20 30 40 50 60 -10 -20 -30 -40 -50 -60

75 2/ dBA 87.6 86.1 857 846 838 837 836 877 886 888 893 884 869

FEX J5 ) b A 5 R PR A a6 2 s . 26 2 36 M rs Al ) 4345 b, AR R s B 7E 4 42
il O b O E kAR TTAR B PRI 42 42 B 1 A A0 T MR A . B R R MR KT TR
ik ook, e Rl A R 8 5 Sk AR 2 2 , s Mt s g Wt S 2R T RARAIK
2.3.3 AT EE RS

R T AT T RE WA 4R SRR ARSI, SCEERT T 160,200, 220,250 km-h'4 5N CRH3A S ST
BT L, A3 0T T 250 s I Mg T A A e e

T3 WK ATIRGE G . th2e 3 AT A1, B 51 G238 1 7 B (B8 15, T A5 4 Mg ok 445 o 2
K.

%3 WAAREEEFOBRA A HEES
Tab.3 SPL comparison of probe 4 at different velocity
W /(km-h™)
160 200 220 250
7R /dBA 95.8 96.9 98.7 102.6

T LRI A, B IR AR AN R A o e 4 D2 L BN b3l DX I S A RO Y A T
BOGAEG. 243RW] 20 GNP 75 TR AN R RE B B EARZEAK, A W B C R . X 2R
%N 5 AR AL L IR AT T, AN R EE T, SR B R BRI, 3k T2, I Rl s
ENSLINAIIES

N

%5

R4 SRELHEENSAREEE THRKA SRR

Tab.4 SPL comparison of probes located at the up stream of dome at different velocity

W/ (km-h™)

EY
160 200 220 250
RS /dBA 102.2 106.4 104.6 105.4
3 B4

1) TR 5 I DX 3 S B 4 DAy W Bl e o B2 1) i S BE T 4 i, d W% X IR B R B 10 gl
WP

2) FESZ LS Y EAESE PR AR ST B UM B T Lk s, R il —E B0

3) TEES G A RE TN A, 1) S Sh RS , 2 90 A A T i R RO 3, TN T 40 A BE T A0 6, el AR T AT
g DX, M itk AR AR AN LA

Sk

[1] MELLET C, LETOURNEAUX F, POISSON F, et al. High speed train noise emission: latest investigation of the aerodynamic/roll-



551 AR , 55 HE T CAA 1 Bl 42 2 sl s ) JLAT 7S 15

ing noise contribution|[J]. Journal of Sound and Vibration, 2006, 293: 535-546.

[2] FMIRNE AR5, 22 MR CRH3 388 4= sl A BRI ST )] ALt il B AAR7hR,2012,48(5):1-11.

[3] TALOTTE C, GAUTIER P E, THOMPSON D ], et al. Identification, modelling and reduction potential of railway noise sources: a
critical survey[J]. Journal of Sound and Vibration, 2003, 267: 447-468.

[4] K2 B 2 IR, s 4= sl M R 7 FL[ ] R Sl Ry 2:41.,2012,38(4):1-4,20.

[5] FRIRTAENTE. RS A A 9 AR w1 P PRGN S 48 1] (0] B i TR, 2012(6):42-46.

[6] FFOWCS WILLIAMS J E,HAWKINGS D L. Sound generation by turbulence and surfaces in arbitrary motion[J]. Philosophical
transations of royal society of london,1969,264:321-342.

[7] RECH A E A RHUA S SR TR R ERiR . s TR ERE,2010,2(1):125-131

[8] FARASSAT F, BRENTNER K S. The derivation of the Gradient of the acoustic pressure on a moving surface for application to the
Fast Scattering Code (FSC) [C]//NASA/TM-2005-213777,2005.

(9] SKICMI A VEAR IV Ji PR S A UM, LRt AR AL, 2005:215-217.

[10] BATTEN P, RIBALDONE E, CASELLA M, et al. Towards a generalized non—linear acoustics solver[R]. 10th ATAA/CEAS Aero-

acoustics Conferences, 2004:2004-3001.

Simulation Study on Serodynamic Noise of the High Speed Trains
Based on CAA

Wang Chengqiang',Xing Haiying',Zheng Jifeng®

(1.ChangChun Railway Vehicles Co.,LTD., Changchun 130062, China; 2. School of Railway Tracks and Transportation, East China
Jiaotong University, Nanchang 330013, China)

Abstract: With train speeding up, the aeroacoustics of the high—speed train is becoming more and more important.
Reducing aerodynamic noise has become one of the most significant factors to control the noise of the high—speed
train. This paper adopted the hybrid method to study the aerodynamic noise around the high—speed train panto-
graph. The feature of the pantograph’s flow field dominates the generation of aerodynamic noise, therefore the flow
field obtained by the RANS solution is firstly analyzed. Then the nonlinear acoustics solver (NLAS) approach is ad-
opted to study the aerodynamic noise in the near field of the CRH3 high speed train. Finally, far field aerodynamic
noise study is carried out by solving the Ffowcs—Williams/Hawking (FW—H) equation. By use of probes, the contri-
bution of different parts of the pantograph for aerodynamic noise is discussed.

Key words: high speed train; aerodynamic noise; pantograph; hybrid method
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