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A study of galloping analysis of ice-accreted transmission line
considering unsteady aerodynamic forces

i AR &
Shinichi OKA Takeshi ISHIHARA

SUMMARY

In this study, the effect of unsteady aerodynamic force of ice-accreted transmission line on galloping analysis is
investigated. First, unsteady aerodynamic coefficients of ice-accreted single conductor predicted by DES are
validated by the wind tunnel test and verified by the galloping analysis based on the measured unsteady aerodynamic
coeficients. The galloping analysis for ice-accreted 4-conductor transmission lines are then performed using steady

and unsteady aerodynamic coefficients of single conductor, respectively. As a result, hysteresis of unsteady
aerodynamic coeflicient shows good agreement with the experiment. The mechanism of hysteresis is explained by
the difference of pressure distribution on the ice-accreted conductor between positive and negative torsional

directions. The galloping analysis using the unsteady aerodynamic forces improves the amplitudes of galloping

predicted by the conventional quasi-steady approach.
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Table 1 Main parameters for numerical simulations

RO Jelim RS Sehin = FARLEATR
IR D (mm) 19 28.5

(A Bi(mm) D D
FKEES H (mm) 1D 0.5D

A e 60D x 120D 60D x 120D
A I (mm) 1D 1D

T T 465150 950000
ARSI A X 0.1D 0.1D
MEUOTRFRA MG At = Udt/D 0.01 0.01
PRbE(REL L 0°) A©°) +5, 410, +20, 430, +40, +55 +5, 410, +20, +30, +40, +50, +60
REhN f(Hz) 0.3 0.4
WNCIBG U (m/s) 10 10.2

ZE p (kg/m’) 1225 1225
HEPEGRI u( kg/ms) 1.789 x 10° 1.789 x 10°
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