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Abstract : In order to explore the influencing factors of catenary aerodynamics in high-speed railway tunnels, based on the finite
volume method, the aerodynamics models of train-set passing through different tunnels were established, and the three-dimensional
outflow field of catenary air were numerically simulated by using fluid dynamics software. The extreme values of wind load under
different working conditions were obtained from the simulation results, and the basic wind migration of catenary clues was analyzed and
calculated. The results show that the main factors affecting the wind load of the catenary in the tunnel are tunnel clearance area and
vehicle speed. When the train-set passes and crosses in the tunnel, the maximum wind offset value of the catenary clues decreases with
the increase of the tunnel clearance area, and increases in a nonlinear way with the increase of the speed. In order to ensure safety, the
wind deviation of catenary can be reduced by reducing the span length of catenary or increasing the horizontal tension of catenary.
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Fig.1 Schematic diagram of computing domain

partition for train passing tunnel
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Tab.1 Main parameters of EMU

o 58/ K= ffﬁﬁﬁj%ﬂ/ KR/
m m m m
15 3. 380 3.700 11.124  203.000
25 3.380 3.700 11.124  201.400
35 3.265 3. 890 11.500  200.300
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Fig.2 3D solid model of EMU
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Fig. 3 Aerodynamic model of tunnel rendezvous
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Fig.4 Grid diagram of head car model of NO.1 EMU
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Fig. 5 Grid diagram of tunnel aerodynamics model
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Tab.2 Grid independence verification results

o RUZEMRE MRk ER KR/ W/
EERes JEBE/mm Vil Pa %
1 0.1 4000 2636 0
2 1 2000 2617 0.75
3 10 1250 2578 2.25
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5 100 500 2457 7.28
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Fig. 6 Schematic diagram of monitoring point
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Tab.3 Comparison between the real vehicle test data and simulation results

% ¥ 2S T FL/m® HE/ (km/h) LR R R S {E/ Pa
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T 100 100 351 350 3791 3620  —4.51%
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100 100 300 300 2726 2617 —4.00%
| B 100 100 350 350 3628 3620 -0.22%
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plot in the tunnel
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Tab.4 Peak-to-peak maximum value of wind load

in the tunnel when a bicycle passes through
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Fig. 8 Scatter plot of wind load in tunnel
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Tab.5 The peak to peak value of wind load in the tunnel

is the maximum value when crossing in the tunnel

B BRI /km IR R K (B Pa
0.5 4318
0.7 12 169
1.5 10 559
2.0 10556
350 km/h
3.0 7418
5.0 7268
7.0 7459
10.0 7406
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Tab.6 Wind load in the central tunnel under different

headroom sectional areas

- BRIEWTHA R RoME W

/m’ /Pa /Pa /Pa
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100 2860 -3423 6283

81.37 3368  -3900 7270

2 SN 92 3060 -3483 6543
100 2921 -3337 6259

81.37 3228  -4107 7334

35 EH 92 2940 -358 6526
100 2825  -3467 6292
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Fig.9 Scatter plot of wind load in tunnel
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Tab.7 Wind load in tunnel center with different line spacing

LMEE moRME f/AME [

o /m /Pa /Pa /Pa
4.8 6156 -6814 12971
TERRE IS 5.0 6169 -6848 13017
5.2 6170 -6856 13028
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Fig. 10 Scatter plot of wind load at the center

of the tunnel
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Fig. 12 Maximum wind drift curve
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Fig. 13 Maximum wind drift curve
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Fig. 14 Maximum wind drift curve
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Fig. 15 Variation curve of maximum wind drift in

tunnel intersection
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