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The influence of wire surface roughness on the
aerodynamic characteristics of the catenary positive feeder
under the action of the wake flow of the wind-break wall

ZHAO Shanpeng®", YUE Yongwen®, ZHANG Youpeng®
(a. School of Automatic & Electrical Engineering; b. Rail Transit Electrical Automation

Engineering Laboratory of Gansu Province, Lanzhou Jiaotong University, Lanzhou 730070, P. R. China)

Abstract; After the strong wind passed through the windshield wall along the LLanzhou-Xinjiang high-speed
railway, the catenary positive feeder was galloping. In order to analyze the influence of the surface
roughness of the stranded wire on the aerodynamic characteristics of the positive feeder under the action of
the wake flow of the wind-break wall, a windshield wake wind tunnel experimental device and five wire
models with different degrees of surface roughness were established based on fluid mechanics. Due to the
large gap between the size of the wire and the overall computing domain, the fluid grid of the overall
computing domain is divided into blocks. The fluid simulation software is used to study the aerodynamic

characteristics of the forward feeder under different inlet wind speeds. The results show that the lower the
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surface roughness of the positive feeder is, the more obvious the lift and drag increase. When the inlet wind
speed is 1m/s, the basic values of the lift and resistance coefficients of positive feeders with different
degrees of surface roughness remain stable. When the inlet wind speed is greater than 5 m/s, the lift and
drag coefficients of the positive feeder increase as the surface roughness of the positive feeder
decreases. The vortices generated in the tail flow field of positive feeder with different degrees of surface
roughness are different, and different small vortices are generated at the concave-convex of the wire. The
air flow characteristics near the wall of the positive feeder have changed greatly, and the influence on the
aerodynamic characteristics of the wire is obvious.

Keywords: catenary positive feeder; wind-break wall; surface roughness; aerodynamic characteristics
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Fig. 1 Schematic diagram of Lanzhou-Xinjiang high-speed railway wind-break wall and catenary structure
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Fig. 3 Schematic grids of computational domain

TR CED B(E P15 10 244, S 28 5] BBl IO A% 110 T o L 42 5% W 1 B3 I R0 SRS i . o T AR )
e 0 e B ST L R IR B T B A R 43 O ik .y B S B )2 T B T W RS B T Y TG i 4N IR B L R R
T B %% RN 6 B PR AT e AL K R SR SR YN 1 o, MHOCER . CRIE RS FE B R 1Y 20 R 2R A
TR AR T RIS R8N

vy, =Dy X /TARe T, 4
Ky, WRAEEREE:;y A E R SRR A C W& o, NBTUIN J1 50 MRS ;0 WAREE; D
S L HA Re NEIEE.

3 3o 0 S 2 ] B XA AT B R 43 R hn 2 nT DL G ke B Ak JEAE L A 4 Ca) BT . SR B AR DE 15 26 R
XA o i AE S E I 0.5D N2 2 L i DR DR A 22 53 5| Je 38 3 A8 Ak o 3 X A (] 43 e 2 0] 114 D A% 2 A7 4
WRUCHC, AN 4(b) 0T/ . Re 55 i I o X 1T B T I A% B2 R A /a7 o BE T XA 114 375 T 38 SR B 1,02, B PR 1 B 2 p
Z/DA 5 2 MK LT, BE TR AR ] 0] 55 BE S AR B v, PR EEOREETE 202 1D,

Ay i v ARSI X S R 5 RORI R iR A v AU ) BEUER R L 8 B Transition SST #8847 i AR {5 B, 2K R
Transition SST 55 7Y X 38 3 35 A 38 458 v 118 A0 958k B0, T DA AR G b Ak 3810 45 28 3% o1 A9 e ) A8 Ak )
A R AR SR ), AR A R S A R I AT RGN AR E RN A A T EA
BT 9 4 o 2200 100 80 R S RN D 3 Y AR SRR s O R A T XU R AT BT, SR R R G



50 TR KXKFFR % 46 %

A% BE A S A L S 9 T B B B TR R A SR T SIMPLEC 83, Tk ) J7 = B 8 BIORS 2
2 Bl WL RO 22 (O 1< 10 ° THEE )22 KR 0.01 s,

Interface 1

(a) SrHe ks (b)) BT

B4 55 R R T B T N A%
Fig. 4 Block grid and near-wall grid

2 fFEWIE

R BIF 5P AR X SR 30 AU AR F SR I A L S T KGR 8 L ol KUBIL R A B AR E B IR B i
By i Be 4L n, a8l 5 Brs

e R R

Es RiEKEEE
Fig. 5 Wind tunnel test device

TE A 5 B P £ A A R XU A 7 4 6 B v 2 At A RO DX A AR e UL 9 A3 4 o, LA ] A
IR )P DR 0 kS 00 A DU 77 T A oz Ak U B IS 0 . O A S A () ) B B RS R AT
D7 FLAT5 Bl I6 BOSE AL M3 S R A% P 6 T

6 RGBT E BN

Fig. 6 Fluid calculation domain grid of test section
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Table 1 Comparison of test measurement and simulation calculation results under different inlet wind speeds m/s
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Table 2 Degrees of surface roughness and twist convex number of positive feeders
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Fig. 9 Positive feeder models with different degrees of surface roughness
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Fig. 11 Flow field diagram at the tail of positive feeders with different degrees

of surface roughness at an inlet wind speed of 15 m/s
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Fig. 12 The aerodynamic drag coefficients of positive feeders with different degrees of surface roughness
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Fig. 13 The aerodynamic lift coefficients of positive feeders with different degrees of surface roughness
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