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Fig. 1 The test model of quad bundle conductor: (a) the conductor model; (b) local magnification
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Fig.2 The model of ice quad-bundle conductor: (a) crescent shape; (b) the model of ice
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Fig.3 The TGO0151 balance Fig. 4 The model of test

conductor and balance
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Fig. 6 Support device for test conductor model: (a) Schematic diagram of installation;

(b) Cross-section of sub-conductors; (c¢) Cross-section of sub-conductors
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Fig. 7 The dynamic aerodynamic coefficients of each iced sub-conductors:

(a) drag coefficients; (b) lift coefficients; (¢) moment coefficients
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Fig. 8 The dynamic aerodynamic coefficients of crescent shape iced sub-conductor 1 under different wind velocities:

(a) drag coefficients; (b) lift coefficients; (¢) moment coefficients
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The dynamic aerodynamic coefficients of crescent shape iced sub-conductor 1 under different frequencies:

Fig. 9

(a) drag coefficients; (b) lift coefficients; (¢) moment coefficients

3.4 AEIKEX B S 3HEE R0
T RS KR X B A RS R B R R R e A OB AR B UK Y 2 R AR (14mm , 24mm I

33mm) TR 1 SIS R L. K 10 iR b BAARKZEER T F4 13 = 8 1 R

FERIL A (45°~457)F . & 10() s T HA AR KE (14mm . 24mm Fl 33 mm) B8 H B E KT Sk 1
B AR 7 R H, vk JEE B 1 o 0 55 8 1 v 2 R B (24mm 3% 33mm) BF, 734K 1 19 3h & B 1 R 8
FERTCA 0°Kb 58 SR R I, 3 3 8 2 PR Dy 5 88 110 %0 6 300 XU A O° B 37 I of O T 5 SR A8 4k, BV KU I A 0° 2
e 5t fA . RIS AT LUE 78 A (—45° ~ 459 7, i WU 7 344 1 09 sh A8 P R BOE AT R [H i,
MR TE 45°~15°F1 15°~45° BT i, AR 1 /9 s 25 BH T3 22 5006 vKOJFE 1 386 i v/

B 10(b) R T BAANFEKIENH AR EKFSE 1 AT 25 BiHIREIKF K 103



oW BRI A« A VK 00 23 2L 2 3 2 B R EURIR K 273

BT R BRI (—A5°~45°) 5 BT BE VK2 JE 5 0% 38 0 36 s 4 ) 2 76 £ 20° /) KU BT .
B Pl B G2 A R R B 2 T UK SR RE A 38 B OB B K 2R o 35 T 0 R BGRB8 . e XU A
(—45°~45°)F B HIE B vk G 246 10 3h 5 HL 4 2 8O0 38 hn L vk X8 A B Bk 7 SR 1 s SHLE &R
BRI R A AR K RZm (& 10(e)),

3 3 3
/=0.1Hz f=0.1Hz f=0.1Hz
. V=10m/s 24 ¥=10m/s 2 24 V=10m/s
g WHE, | & | HAR 3 | wmaw
8 25 g 14 = 14
= g g
P & 2 S
s 5 01 E 0-
= &= =
E 04 14mm = l4mm | 3 14mm
= 24mm -1 24mm | =-1 24mm
33mm 33mm 33mm
i : -2 iy

-50 -40 -30 -20 -10 0 10 20 30 40 SO  -50 40 -30 -20-10 0 10 20 30 40 50  _50 -40 -30 20 -10 O 10 20 30 40 50
/(a) /(o) /(o)
(a) (b) (¢)

Bl 10 AEKETHAREKT L 1 B8R MR W I REG OB R
Fig. 10 The dynamic aerodynamic coefficients of crescent shape iced sub-conductor 1 under different frequencies:

(a) drag coefficients; (b) lift coefficients; (¢) moment coefficients
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Wind tunnel tests on dynamic aerodynamic
coefficients of iced quad bundle conductors

CAI Meng-qi*, ZHOU Lin-shu®’, YAN Bo®, LIU Xiao-hui's HUANG Han-jic’
(1. School of Civil Engineering &. Architecture, Chengdu University, Chengdu 610106, China; 2. Sichuan Electric Power Test &
Research Inst, Chengdu 610016, China; 3. School of Aeronautics &. Astronautics, Chongqing University, Chongqing 400044, China;
4. School of Civil Engineering & Architecture, Chongging Jiaotong University, Chongqing 400074, China; 5. China Aerodynamics
Research and Development Center, Miangyang 621000, China)

Abstract: The dynamic aerodynamic characteristics of conductors are different from the static
aerodynamic characteristics. In this work, we establish a test model of iced quad bundle conductors
based on crescent-shaped ice, and measure the dynamic aerodynamic coefficients of the iced quad
bundle conductors under torsional vibrations by using a dynamic test device in the wind tunnel. The
curves of dynamic aerodynamic coefficients of crescent-shaped iced quad bundled conductors varying
with wind attack angles under different wind velocities, torsional vibration frequencies and ice
thicknesses are obtained. The results show that different parameters have certain effects on dynamic
aerodynamic coefficients, and there are obvious differences between dynamic and static aerodynamic
coefficients of the iced quad bundle conductors. The wind tunnel results provide necessary data for the
investigations on the oscillation and prevention technique of the iced quad bundle conductors.

Keywords: quad bundle conductors; ice; dynamic aerodynamic coefficients; wind tunnel test



