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Influence of Transverse Passage on Vehicle-
tunnel Coupling Aerodynamic Effect for High-
speed Maglev Train

GAI Jie, YU Yizheng, ZHANG Lei, YIN Xiaofang
Abstract When a high-speed maglev train passes through
tunnels, the bad aerodynamic effect on vehicle, tunnel and en-
vironment will be induced. The influence of the size, position
and length of transverse passage on vehicle-tunnel coupling aer-
odynamic effect of 600 km/h high-speed maglev train is stud-
ied by numerical simulation, and the reliability of numerical
simulation method is verified by moving model test. Research
results show that when the width of circular arch transverse pas-
sage decreases from 3.8 m to 2.9 m, the pressure wave ampli-
tude at the measuring points on train surface increases by
8.8% , the pressure wave amplitude at the measuring points of
tunnel wall has almost no change, and the peak value of the
micro-pressure wave at 20 m from the tunnel exit increases by
5.4% . When the transverse passage is located in the middle of

the tunnel, the pressure wave amplitude of the measuring
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points on train surface is the smallest. The position of trans-
verse passage has no impact on tunnel wall pressure wave am-
plitude and has little effect on the micro-pressure wave. As the
length of transverse passage increases from 30 m to 50 m, the
pressure wave amplitude of the measuring points on train sur-
face increases by 11.8% , and the transverse passage length has
little impact on tunnel wall pressure wave amplitude and micro-
pressure wave.
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sage; aerodynamic effect
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Fig.1 Calculation model, boundary conditions and transverse

passage section
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Fig.2 Local surface grids of train and track
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Fig.3 Test model of transverse passage
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Tab.1 Comparison of pressure results between moving

model test and numerical simulation

- SHRNRES  BEITTR e

AR T 458/, 45 8/Py MXFTR 22/ %
1) 45 2R T i iR 4793 4 656 2.86
ok 30 T S 3 M AL 6 075 5929 2.40
BEBEIEL 11 20 m by 598 587 1.84

(DGR LiE

2 EEBESSIBBNERMSH

2.1 DMEBBESHBEHZMIH
PRI S 7 e B BER - ATTPAN DO B /N ST R
.29 .



PRIE AR, 0] ) 66 v o AR, 0 %o JC A S
LIK D 2.9 m3.2 m3.5mfl3.8 mAf4 %
WA AT . B 4 D AR A 72 3%
AT A5 AR A il 26 41 4 3 T 0 ok B T )
SRR T R B R 1 20 m Kb il D A
MR EE R ILER 2, Feh g 45 S 249 2 T A W i o5t
R RAE, T IR

JE71/kPa

4.0 5.0

lr() 210 310—
i 1] /s
) AZE PR R T 10] 1] N A IE, Tl SRR
Bl 4 D RIRIRS 3 ZE e A % AR At 2k

Change curve of measuring points pressure on train

Fig. 4
surface with different D
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Tab.2 Pressure wave amplitude and peak value of micro-

pressure wave with different D Bf7 . Pa
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Fig.5 Fitting curve of train surface pressure wave amplitude

and D
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Fig.6 Change curve of measuring point pressure on tunnel wall

20 m from tunnel exit
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Fig.7 Change curve of measuring points pressure on train

surface with different d

WSR2 2Rl R A I 7 TR OE P E] (d =
300 m) i}, 51 A3 TN AR 7 B R AR fe /), O 4 280



Pa, A3 38 A1 B LA A7 B 35 45 AN TR) R B b 348 fin 471
AT 0 A {1 5 R 3 3 {7 X g TR TR
FIEEAE TS 5 d B 200 m 3 % 400 m i), BF i%E
HHH 20 m AR IR AU N 2. 5% , AT DA G
TE AN XSRS R AN R

®3 JdARERBENDKBEMBSERIEE

Tab.3 Pressure wave amplitude and peak value of micro-

pressure wave with different d (i} ; Pa
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Tab.4 Pressure wave amplitude and peak value of micro-

pressure wave with different / A7 Pa
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