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Abstract

In order to study the aerodynamic impact of pantograph platform on the pantograph system, six dif-
ferent pantograph platforms were designed, and the flow characteristics and aerodynamic drag cha-
racteristic of pantograph system were studied by IDDES (improved delayed detached eddy simulation)
in computational dynamics. The results show that there is a strong vortex in the pantograph region,
the external type of pantograph platform causes increase of the aerodynamic force of the pantograph
system; under the condition that the sinking height is determined, the topology of the sinking platform
has little influence on the aerodynamic forces of the pantograph system. The research results provide
the basis for the selection and design of the pantograph platform for high-speed trains.

Keywords
High-Speed Train, Pantograph Platform, Sinking-Type, Aerodynamic Force

KK

B F e ST A MK

HheoBe Bk 4 b T

b BT EERRGERAT, BETEWREL, LE 5
hERERE R SR, RS RS E S sy, kg
Email: linpeng@cqgsf.com, “guodl@imech.ac.cn

Wk . 20185 H220: F#HEM. 2008F6A40, &AAHM: 2018 F6H11H

-2
T BRSSP G 2 S ARG M AEII N, AT TR AN Z ST,
AR E .

Chrg| Hs HREE, wll, WA, SER RS P e R, Ar5eat A, 2018, 7(2): 27-35.
o 'lﬂ.‘]?ﬁ??,.l'ijm.?ﬂ’lﬂ.?mﬂrﬂ



i =

AV STIR R /2 M IDDES (improved delayed detached eddy simulation) 77 il 57 [ 521 ) FE X
BRI EE . SEhHNEE. STARATREN, w2 S KE A TR R g il ShEAUETR
TUES S 5P 5 S ECREA 2 T REM BN E A ESE RS T, PR S E
AR T AR AR b . WEFLEE A R S 5 L P B R B S Bt R -

Xt 1A
S, ZRSFE,. FRA, E

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commaons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

SO
1. 518
R R IR R A, MBI TPUR. LSBT AL, P AR

B2, AR S E SRS P AR R, MY RS TR, TR A
BHL A7 1) Lb B e Ry, AR AR DG SR 3 [4) (5] (6], A FiiteR B B T R v 4, S 4 s s #) 300
kovh B, S ASCBEL T BA 5 B B EY 75% 6L E. R Iz AT B A 0 42 45 BA ) 4 45 L R A 0 3 i BE
EBH A7, ERECH ) 5 B AR 0 AN I, T RS PH 7 A S L T 9 1 ) R e A2
P T 20 N SR A2 H T DR . MU SRR ES A TR . R 2 O, Raghuathan S [FEIF 5548 H6):
AT B AT A e P, TEZEHTT R B AR 60%. B, {3 T ARy a) gt T
NEENEM TS EESE L, FHOR—MITEEN ELETMEEMEEE, B0, hFE
GEf, ERERARPEOVBRM, A2 R ATHRER T, AR T EE O B . EERT]. RS
[BIWEFE F A EZiTE 2B o2 kG, RIS M S HF R 2 e e VBB 72 7 Sl F 22
AN AR E R D), R TR S S ARSI IRIE . e T BB R 10]: X
T8 RN, 2RO RN S 12%. TR, B2 D fREr B,
Ear PR H RO W, ZHhE ZREafFas T, SRS, TRSTEE, THS5FG LS
R OALTETZ B, ARNE SRS o E R i D2 AR, Bl E2E DTS
a5V I O W S U v s Dl = B o 1 e 11 T s L v R i = 2 e B 8.5
JHBH A, W CRH3BOAL ¥ 42, FUACFEBZR S 8P4 ERmpMEN, 0 CRH3S0BL
L /SO 0 ol = = L5188 W0 e L A A L ) M DL £ e = A Rl B )
PR, BN ST AL G RENNE RS, B E SR S 008, 2 BERR T RN i SRR
FIBED, SORSRINT-& s . A Srlid A FH SRS Endh, 2R s £80E 0,
HBEEN F 2B DT &0 S REN.
2. FER ST A MRERIE

RS ST FE TR, AT 6 EAZR S-S, WE 1 PR, Ed Model-1 A ik
Heii Y, Model-2 A2FE A FITES . Model-3 AHIEIE . Modeld S, Model-5 AGiE 2. Model-6
M. T TP SRR 450 mm, ARSOI0 S A b BE . AEVN R, BEHETHG R
GeiaE ISR PG, 2ia), Eik, fEPREER N 2 R, e, b LT R

DOI: 10.12677/ijm.2018.72004 28 TR



WS

Friaf 2 5 XEAYReml, £H T 8 i ARk mul v s, ISR TH I, MoRRET 6 4,
ZHROF G, 2RO ek E I E 2 R,

3. MR g ETREE

fEA, R R B R E O STAR-COCMRT R T iH 50, a7 ek, R as
Ko Wb AR IhGE,  ACHE 9T b R RO E WA R R R T SR O R AT AR R s O T R RLA R R,
TEEERIBH LA 6 10 BiA R ZMEE, SEREHR 0.02 m, R B EN S 1.2, X8, & 20
PRS2 8 « 107 my IXFFEEMRUESETE Y + fE4E 30~100 MM . REEMMHCE R 200 m, LIS E0Y
SRR AT, WFRA Hy PSS ep SR DR T 91 223k fUAT 30 HL A0 DR %1 22 2 46 i
1 60 H, A P& S 7 AT 30H. O 7 eSS S AN R BU0 2 b 5 KOS Hial, 52 i 5 KA 41 4
DT TINE, EHMEAINEK, EAERRMEE RN 0.08 m, 2R 0.64 m, RN MR R
£1094000 F5. FE 3 e T2 St R .

e A S KO sl S SRR AT TR WA, W ERMARE R AEET R, iR kR
(13 B 9 97.22 m/s (350 kmvh), RSN 0.2859, SUHLAT) T AT R 48 (190 H . DRItk A ol 1R S ok i e

(1) Model-1 11/17E (2) Model-2 &+ 7%,

(3) Model-3 il F: {4) Model-4 Hi

(5) Model-5 7 i {6) Model-6 i 2

Figure 1. Six kinds of different pantograph platforms design
E 1 16 MARERSFRRITAR

Figure 2. The sketch of the calculation model of the pantograph platform
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Figure 3. 5ix kands of different pantograph platforms design
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Figure 4. Tunnel experiment model and its mesh
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Figure 5. Measuring points of the tunnel model
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Figure 6. The comparison of computational data and the wind tunnel test
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Figure 7. The streamline distribution of the six kinds of pantograph platform
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Figure 8. The contours of Surface pressure distribution of the six kinds of pantograph platform
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Table 1. Drag coefficient of pantograph system and the whole train
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Modcl-] 0.0462 0.3782
Model-2 0.0648 0,3882
Model-3 0.0461 0.3752
Model-4 0.0460 0.3751
Model-5 0.0461 0.3783
Model-6 0.0461 0.3780
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Figure 9. The drag cocfficient of pantograph system of different pantograph platform
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Figure 10. The drag coefficient of the whole train of different pantograph platform
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