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Wind resistance test and optimal design of cross-sectional structure of a drag-reduced
conductor at multiple wind speed levels

YAO Yuan!, ZHAO Wenbin?, LU Wu?, DANG Peng?, WEI Jianhua!
(1. School of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. Shanghai Cable Research Institute, Shanghai 200093, China)

Abstract: A drag-reduced conductor has advantages of reducing the wind load on the conductor and the wind pressure on
the transmission line tower. Previous studies found that changing the parameters of the drag-reduced conductor
cross-section groove will have a certain impact on the wind resistance of the conductor, but there is no in-depth study on
the specific optimization of conductor cross-section structure. In this paper, four kinds of drag-reduced conductor with
different cross-section shapes are taken as the research objects, and the variation of wind resistance coefficient in different
wind speed sections is explored in a wind tunnel test. The correlation between wind resistance coefficient and
cross-section structure parameters is analyzed using polynomial surface fitting based on least squares. The results show
that in the low wind speed range of 10 m/s~20 m/s, the wind resistance coefficient increases linearly with the increase of
conductor cross-section roughness. In the middle and high wind speed range of 20 m/s~60 m/s, the wind resistance
coefficient of the conductor is determined by the bivariate quadratic function composed of the number of grooves and the
radius of grooves. By solving the minimum value of the function, the optimal section structure parameters of the
conductor with low wind resistance can be obtained. Based on the Navier Stokes equation, the flow field changes of the
optimized wire model and the ordinary low wind resistance wire model in multiple wind speed segments are simulated in
COMSOL finite element software. This verifies the effectiveness of the fitting results.
This work is supported by the National Nature Science Foundation of China (No. 51707113).
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Fig. 1 Cross-sectional view of tested overhead conductors

B 5258 6 KU 5K RS S THIG XU 5 28 45 1 K
S AT IS AR IR . Rk, B AR R 3
LRAEAN[F) RGH B 1) 2 S e ek 45 0, X s
G JRUPH 5 28 75 ] 2R R 9 b X FH PR R 2 5 %
MAEREE,

AU 4 Tl BA A [R1R T 45/ S50 XUPE &
RIS, EREN 10~60 m/s AN [E] R
TAAREG 261 T ARV KUPH S 2R 7E I &5 X2 KX
FrSZ FIRIAEE . I L BUARRE 1 7S 4E )%
A [ S E 53 5 2R AR (1) JXURHL 28 57 AN [R] RG] A
BN PARAE DL, AT T S 2R A KN R
FE RS F S5 48 T 425 40 S 000 3 28 XU SH R B8 A TR 52 )
U R 38 T 8/ 36 i 22 0 i TR UL A v 06 A
IF) PR B 1 XUBH R Bl AT R 2B, TR 2
RS R X 1] P4 A5 2 JXUBH 2R 250 1% 21 5 /s AR AL 2
MW SH . BETHgE- it N-S R
COMSOL A PR ICH A b ot 28 3 AR AL S5 (AR XU
LRSI T A RESE TH RO AT T BUE /07 -

1 REFESREFE
1.1 KX BE S L&+

ASCLL AR T 110 KV i He 28 2 A XU BE 5 28
NN G, [FIETIEEL 1 FpaME SRR H T 28
FEBA AL e [ 2 25 A5 R AR FEAE A . 5 3
LARFERI PRI AW 1 . 5 RS Lr4h
B¥N 33.8mm. S5AEGH FLAALL, RXEH T2
BT () B AN 2 B B e TR IR IR T T AR i FAVER
SR G, RN RE AT B B S T 2 TR R —
ANURE, AE AR 3 2R K T 2 A — o R T . 1~4
SR XUBH 2RO AT 5 A s hn T 15 A
F4254 0.8 mm MRS, 12 AE4R KN 0.26 mm
LIS, 8 242 K/ R 1.42 mm VAR 4 /N2
#8355 mm MRS, HA L 1 SRXBH SRR
(1) 5 A LASIRTE T KOG AR . 2~4 SRR
BH 5 28 150RF 149 50 JE 0] I T B S5 ] AL

B

(d) 4 SR T2 (e) fe G AL £ 2k



ok, &

2 W BT IR A PE 5 2 50X RE 7 S 36 70 Bt e 3 Rl S5/ S B ik - 99 -

1.2 RE RS

AR YA IR BE DU 3K 7E A S (1] 978 XU S 56 =5 33
175 12 R S 56 =5 e — A A 11 %8 i) ] 98 SRR S R D
MR, =48RR 27.0 mx7.3 mx4.2 m, ¥
IRGER R BB 2 iR, 3 1 AR ol KGR il
WS RN, SEREEE T R
No16mx1.6mx48m KX, KL A
10~60 m/s JZ i RIZ NI 477 T F 1 S 2630k 1,
F AL S LR AE & X R X BT 52 30 A i 78 X 1y
o FARKIE 10 m/s A4 FhrifE 5 BB A fem A
TH 60 m/s #H24 TARAE 17 58S K.

/ s
g \ /
S (177 b
K o [ )
AT | B
2% 75

RE X
& 2 REE RS REE
Fig. 2 Configuration of low-speed wind tunnel
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Table 1 Key parameters of flow field in wind tunnel
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Fig. 4 Relationship between wind resistance coefficient of
conductor models and wind speed of the tunnel
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Table 2 Cross-sectional roughness coefficients of
five tested conductors
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Table 3 Function coefficients for surface fitting

based on least squares
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Table 4 Goodness of fit value of each point
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Table 6 Comparison of wind resistance coefficient after
optimization of conductor section
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10~20 1.0013 1.081 0.94
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50~60 0.812 0.794 2.22
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