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Influence of perforated wind-break wall on the aerodynamic characteristics of
positive feeder in gale areas
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Abstract; The Lanzhou-Urumqi high-speed railway has suffered from wind disasters all year round. The
construction of wind-break wall not only ensures the safety of train operation, but also intensifies the galloping of
catenary positive feeder. In view of the deficiency of existing wind-break wall in gale areas that “only prevents
trains but not catenary”. In this paper, a kind of perforated wind-break wall was designed, and a computational
domain model was established based on the theory of fluid mechanics. The wind protection effect of the wind-break
wall was evaluated, and the response laws of the porosity and opening angle of the wind-break wall to the
aerodynamic characteristics of the positive feeder was analyzed by simulation. The results show that after the wind-
break wall was set with a certain porosity, it will impact the vortex flow field behind the wind-break wall, making
the flow field tend to be stable. With the increase of the porosity of wind-break wall, the range of the airflow growth
zone at the positive feeder of the catenary decreases significantly, and the aerodynamic coefficient of the positive
feeder shows a significant downward trend. When the porosity of the wind-break wall was 0. 3, the residual
coefficient of wind velocity at the leeward side of the wind-break wall was 0.46 —0.69. At the same time, the drop
rate of lift and drag coefficient of the positive feeder were more than 41.56% and 24.59% ,respectively. When the
porosity of the wind-break wall was 0.3 and the opening angle was 150°, the aerodynamic coefficient on the positive
feeder decreases significantly compared with other angles, which can play a certain role in restraining the galloping
of the positive feeder. The research results can provide a certain theoretical reference for the galloping prevention of
the catenary positive feeder in gale areas of the Lanzhou-Urumgqi high-speed railway.
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condition of wind-break wall
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Fig.3  Aerodynamic force of positive feeder section
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Fig.5 Time history diagram of aerodynamic coefficient variation of positive feeder with and without wall
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Tab. 1

wind-break wall
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10 0.55 10.24 1.13 6.31
15 0.82 11.31 1.12 6.63
20 1.08 7.50 1.26 5.44
25 1.21 6.89 1.21 5.16
30 1.34 5.28 1.35 5.27
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Fig. 6  The variation trend of aerodynamic coefficient of positive
feeder with wind velocity
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Tab.2  Comparison of test results and simulation calculation

under different inlet wind velocitys of anemometer
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Tab.3  Wind velocity around wind-break wall with different porosity

k=0 k=0.1 k=0.2 k=0.3
DAL T M 2 MWL P2 W 1 W2 MWL Wk 2
11.64 4.62 12.38 4.91 13.75 571 15.19 6.87
15.08 5.27 14.80 5.86 15.01 6.49 15.55 8.04
20.75 5.98 19.51 6.77 18.49 7.68 18.08 9.14
2598 6.71 2430 7.36 22.60 8.57 21.49 9.92
27.41 7.53 2549 8.57 23.74 9.82 22.15 10.37
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Tab.4 Residual coefficient of wind velocity around wind-break

wall with different porosity

k=0 k=0.1 k=0.2 £=0.3
WAL I 2 WA T D 2 WA T P 2 WAL P 2
0.78 0.31 0.83 0.33 0.92 0.38 1.01 0.46
101 0.35 0.9 0.39 1.00 0.43 1.04 0.54
1.33 0.40 1.30 0.45 1.23 0.51 1.21 0.6l
1.67 0.45 1.2 0.49 1.51 0.57 1.43 0.66
1.83 0.50 1.70 0.57 1.58 0.65 1.48 0.69
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Velocity cloud chart of calculation domain and positive feeder under wind-break wall with different porosity
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Fig. 13 Variation trend of wind velocity at the positive feeder
under wind-break wall with different porosity
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Tab.5 Wind velocity at the positive feeder under the wind-break wall
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0.2 27.01 25.89 7.46
0.3 23.96 23.38 5.21
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Fig. 14 Flow line around the train under different porosity of the wind-break wall
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Fig. 15 Pressure distribution around the train under different porosity of the wind-break wall
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Fig. 16  Variation of aerodynamic coefficients of positive feeders under perforated wind-break wall
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Fig. 17 Variation trend of positive feeder aerodynamic coefficient withwind velocity under wind-break wall with different porosity
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Fig. 18 Model of wind-break wall with different opening angles
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