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Abstract [ Objective] The aerodynamic loads and instanta-
neous pressure changes generated when intercity high-speed
trains meet in tunnels seriously affect the train operation safety
and the passengers’ aerodynamic comfort. Therefore, it is ne-
cessary to study the aerodynamic characteristics of intercity high-
speed trains meeting in tunnels. [ Method] Based on the nu-
merical calculation method of aerodynamics, the aerodynamic
loads and the pressure fluctuations inside certain intercity high-
speed trains meeting in tunnels are studied. The pressure chan-

ges on the train surface and on the tunnel wall, the changes in
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the lateral force cast on every train car, and the pressure chan-
ges inside the carriage are analyzed. [ Result & Conclusion ]
The amplitudes of the train surface pressures on the meeting
side and on the other side are basically the same. The ampli-
tude of the tunnel wall pressure is basically symmetrically dis-
tributed along the middle of the tunnel. The lateral force and
the overturning moment experienced by the train are approxi-
mately proportional to the square of the meeting speed of the
trains. The instantaneous pressure fluctuations inside the train
meet the passengers’ aerodynamic ride comfort requirements
that the pressure change is no more than 500 Pa within 1 s and
no more than 800 Pa within 3 s.

Key words intercity high-speed train; aerodynamics; aero-

dynamic comfort
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Fig.1 Numerical calculation model of intercity high-speed

trains
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Fig.2  Schematic diagram of a double-line operation tunnel
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Fig.3 Schematic diagram of the calculation area for the trains meeting in a double-line tunnel
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Fig.4 Schematic diagram of the calculation area partition for

a train passing through tunnel
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Tab.1 Comparison of head car aerodynamic lift

coefficients under three grid densities
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Fig.5 Grid divisions of the key parts of intercity high-speed trains, the tunnel wall and the tunnel entrance
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Fig.6 Schematic diagram of the local measuring point positions on intercity high-speed trains and in the tunnels
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Fig.7 Photos of the dynamic model test train and the tunnel

model
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Fig. 8 Comparison between the numerical calculation results

and dynamic model test results of the surface pressures

of the train and the tunnel at different measuring points
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Tab.2 Maximum pressure amplitude on the train surface
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Tab.3 Maximum pressure amplitude on the tunnel wall
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Fig.9 Variation curves of the pressure at the measuring points
on tunnel wall along the longitudinal direction of the

tunnel
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amplitude on meeting train during and the trains oper-

ating speed

25 ERAENEMHH

LA £ SRR S A AL, 13
U B PR T HET 19 4 K P ) 7
(., B9 % 9 09T 3 5 L A0 91 2 4 S P2
RIERK R AT

T L p) (1)

A,

P PIRIE

t—— IR E] 5

PSS
U A T 9 U AT

’
.
Uty = p, = p. B SR 7 0T DA
t
= () (2)
o,

.85 -



ye—& b 2 2% 5
yo—RIGI 2 RS 2
) A A S RT3 ok S R R AR
5. 88 UIC R 779-11.2005 Determination of rail-
way tunnel cross-sectional areas on the basis of aero-
dynamic considerations FrUEE K, 5| s KBS
BN SRR BN 1/3 ~ 172, AR5
IO 173 i nT 5, 310 2 2l 25 U 8 B0
THER 6 s, JEIMT AT LAPPA IR % e AL sh P idi 1 . A
[ S S VR BN s TR E N, EN 1 s K3 s
FIBARHRAE , I3k 4 B
F4 FEHS[ZBEBRINFSTEETFEFNLIS R
s EAZLIEE

Tab.4 Pressure change amplitude within 1 second and 3
seconds inside the train under different dynamic
airtight indices and train operating speeds
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