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[ Abstract |

staff and pedestrians beside the track, and even roll up nearby goods and debris. Numerical simulation was used to study the flow field

During the running of the train, the surrounding air is induced to form a train wind, which could endanger the safety of

structure and train wind around double-deck EMU ( electric multiple units) with different running speeds. The results show that the
train wind is mainly induced by the vortex shedding in the wake area. Moreover, the streamlined area of the leading car, the bogie,
and the ground effect also play an essential role in the train wind. The area close to the ground is directly affected by auxiliary struc-
tures and ground effects, and the train wind intensity is greater than the area far from the ground. According to TSI 1302—2014, the
double-deck EMU meets the safety standard of the train wind when the speed is not more than 200 km/h, and meets the pressure pulsa-
tion requirements when the speed is not more than 250 km/h.
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Fig. 2 Schematic diagram of calculation domain
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Fig. 1 Geometric model of double-deck EMU

855 BHE . www, staes com. cn



By oA S TR

4066 Science Technology and Engineering

2023,23(10)

PRES, AT DAAE s Bt () 2 2 A A&l 3 s AR
SCRFH IR 43 B 3 A A ] D) s 2% B ) K T AR X
3,3 A DX A% RS 435102 0. 08 ,0. 16 ,0. 64 m,
T 1) BT XY 25 6 T 3 A2 DX 3l E — 28 i % Jsy 7
DA , (A R RS 20 Y A S PR A s, W T
AR I T2, FEF R MM R A 1 T 10
RIS IG R 11, )2 A SR R
0.02 m, {2 A M A% = B 30 <y ™ <150, AL
FIIH STAR-CCM + H 4157y * BE [ Ak FHUASE U i % T
DR A% T A2 it A ASE R SRt B SR 2R TR SR R T O A%
TRAEN FZNTELX S SRR 5 500 7,
1.3 kfEItE

KM STAR-CCM + 9.06. 011 gl # HE47 7
YR AR SCWESE vh 91 2247 36 o B fe i A 350
km/h, SFHUNT 0.3, B, ASCHF5E TR K i 51)
FAa T O R Z W SR ] e 4 M i) s i), 45 )
TN =4 W AT R4 N-S 7, I A AR
SST k- W7 FEBEARY 2 70 5 FH TR 40L i o 51 42/
F] S G ITARE

2 TEIGIE

R T B UE B T v R0 I s SR I 1 o A e, AR SC
F 55 M o B 2 e 7 24 80F 5 BT 1) 1 3 47) 4 0L ]
SEFI ST 5, % ERRHES) 424 CRA00AF [ A
ARG T S A S5 IF 5 8UE TH 45 R K,
Hh I RL A B 7 A B 5 T B4 1 8 81 4 L ] s A Y S
Y55 R FH TR 4 2 A5 1) 322 9K 2 450 70 i 5 0 4 T
TR P el A TR g S Al B R, T S AR R 4
1: 8, f i SEIG S BE 500 km/h (P SIRERI ST B
RUSZIO RENS 5C AL S 4 (s A TR A, SEBA 42 5
H T AR XIS Bl ARSI AN 5 R 1 845 LL Y
oh = FR o 35 42 2 CRAO0AF 1 = 2 2H 7 {4 0, 4
Bl 4(a) ME 4(b) Frs, (w8 e R 2K 3% 1
JE 700 55 R At L 2T MR oK g S 1 T
1) ZEABETR (g A2 A RE 1T NN, AE G AR SMIU AR ) 5
BE R INIFL R B IR AR L H 9 /2 Endeveo
8530C AU T BH = S A& s, Wl 4 (¢) i

£ 300 km/h BAZRIZFT 1) T80 T % He 3256 5 4%

3 RS

Fig. 3 Computational grid
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Fig. 5 Schematic diagram of pressure measuring point
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Fig. 6 Comparison of dynamic model experiment

and numerical simulation
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Fig. 7 Velocity contours of horizontal section at different heights

855 BHE . www, staes com. cn



B KA 5T &

4068 Science Technology and Engineering

2023,23(10)

TSN LU M R B 2 SR R A A R A AT
BIZE = A HOMLER, (8] 8 JE R T sh 4 41 BBl i 3
Q =50 HYEFE I, B 8 v AR 1 1Y & bR i 251
PR RGE , Q HED 2% 7 Shy TR0 B 1) — I AN AR i,
WHT R EREH ., 7EE 8 il L&, 51
Y B ) SRR R A DX B I R IR T A | e
WA T8 ICHB 43 VR A5 S 2K BT ] 40 A, TE R R IX
IR R BB A LA — X U T e T %) X5 AR I 1 3
Ry T B R R AR TS

McHE TSI 31 42 Wb o, 510 42 DRI 3 8 0 555 A7
PR BB 02 3.0 m A HBR DL I X3, AR SCHF 9%
VRN B HBTAT 0. 2 m F 1. 4 m 55 B 025 (] 5 4 R ik
JEEI 5, A3 AT 510 2 DR R 1 25 ) A e 43 SR
B9 IR, O E A e B A DX ek . 35 18 T, 3 2 ey
G| e R AR T R IR AR b 3t B B4 5 7 2 IR B B3 4 XL
D REARR , PR R AR 0 BUME ; 76 3.4 51 42 K55 8] 4y
A, TCIE A2 W A 2 B AR, 2558 v DN A 19 310 2 XL
DA/ INF R A A, AN w8 B2 114 51 42 X2 [) 43 A
FARL A AR Al 4, XU S A Sk AR TR YT R
Z AR 4 5 AR Z M, TR 4 PSR AR
FREIR S /e, 75 T 85K 51 42 K K
SR f KR BRAE T R I X8, 32 IX 3908 W7 5 B e
Ko B0 R THEE A0 3 m, B8 Ml i &
H 1.4 m FVERA 2S00 A0, 53 BT E 10 nf %,
G4 R JBE T 1) 3G 1) A 2, 5 9 1) ) e R A % A
Al 60, RaMREE 18 kAR L EMERIX  1E
Sk 2R 2 AU B 3 510 42 ARG 1) S 5 76 R 9 DX 3 4 AL
it 155) PR BRI 5 1)

3.2 ARETHIEETIEXEEFE D

R T A BTASTR] G R RN G B A A
2B A MR ) 4R R AR SO 98 3T T 160
200,250,300 350 km/h 5 F3 Zis 7, HAEHE
BEEE L 2.5.2.75.3.0 m; BB B M A EE 0.2,
0.6.1.0.1.42.1.3.0 m B B Ap E B2 5,
B 11 Fs

PRI 0 3 m B 0.2 m RGNS AE S A
ATB0E BT A8 42 KRG o3 A Gn & 12 Firs, Al LA
I AN T B B R 3 4 XU 23 () 43 A R 2 A
RLA o JRGEE F i R (LX) 1 AR R U IX 5 75 v 7] 4=

B9 IS E A KGH LI X 7 1) 22 A £
Fig. 9 The variation curve of train wind velocity at

measuring point along X direction
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Fig. 10 Change of train wind speed along X direction

with measuring point Y=3 m,Z=1.4 m
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Fig. 11 Schematic diagram of train wind speed measuring points
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Fig. 12 Distribution of train wind speed at ¥ =3 m,
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Fig. 13 The distribution of train wind speed at
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Fig. 14  Distribution of train wind velocity at different measuring

points of track center length at Z=1.4 m
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Fig. 15 Train pressure distribution at ¥ =2.5 m,

Z =1.4 m measuring points under different driving speeds
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