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Tab.1 Lateral forces and aerodynamic lifts of each carriage at different wind speeds and vehicle speeds

R/ (ms) 4/ ) e J3/N TN
% b a4 B4 PAKE HhE] 42 R4
250 26 438 10 403 -1 080 5776 6 249 3507
15 300 30 941 11 315 -3592 6 400 11 719 3555
350 34170 10 290 -4 787 6 269 10 946 3053
250 38 528 18 080 -1 975 10 411 10 944 5535
20 300 44 472 18 680 -5 398 11 151 13 038 5375
350 48 633 18 606 -6 828 10 505 12 260 3 594
250 51 806 26 132 -3 247 15 466 15 959 11 963
25 300 59 106 28 191 -7 035 15 245 15 900 9 069
350 64 931 28 939 -8 179 14 955 15 072 6 075
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Tab.2 Overturning moments of each carriage at different wind speeds and vehicle speeds

K/ (m/s) 3/ (km/h) K%/ (N-m) T E 4/ (N-m) F%/(N-m)
250 -39 095.47 -19 213.89 -2511.47
15 300 -45 053.23 19 305.48 -3 086.08
350 -48 887.15 -19 415.78 -4 740.19
250 -59 413.41 -32 419.36 -2 124.49
20 300 —-66 977.85 -33 989.78 -2 577.07
350 72 339.61 -34 422.97 -3 530.27
250 -81 548.07 -45 880.45 -4 731.046
25 300 -91 006.38 -50 249.84 -5 564.95

350 -99 023.63 -52523.19 -5935.12
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Fig.7 Pressure cloud of three carriages at wind speed of 25 m/s and vehicle speed of 350 km/h
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Fig.8 Diagram of external flow field of three carriages at wind speed of 25 m/s and vehicle speed of 350 km/h
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Study on Aerodynamic Characteristics of High—Speed Train Running
at Part—Cut and Part-Fill Railway Section under Crosswind

Yang Chao, Li Lingfei, Yang Xiaoxia
(School of Mechatronics & Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract:In order to study the aerodynamic characteristics of high—speed train (HST) running at part—cut and
part—fill railway transition section under crosswind, 3—group HST was taken as the study object. Based on the
SST k-w two-way turbulence equations, FLUENT was used to study the aerodynamic characteristics of HST
running at the speeds of 250, 300 km/h and 350 km/h, under crosswind action with speeds of 15, 20 km/h and
25 m/s, respectively. The study results showed that, with the same wind speed and same vehicle speed, the
head-vehicle suffered maximum lateral force and overturning moment, and the middle—vehicle suffered maximum
aerodynamic lift; with the increase of vehicle speed and wind speed, the aerodynamic characteristics of trains in-
creased; the influence of wind speed on HST’s lateral force and the overturning moment is greater than that of
vehicle speed.

Key words: high speed train; aerodynamic characteristics; part—cut and part—fill section; crosswind



