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Parametric Study of a Wind Turbine Tower Vibration System
Supported by Guy Cables
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Vibration characteristics of a small stand alone W/T(wind turbine) system are experimentally and theoretically

investigated. Vibration resonance of the tower—cable system is monitored and the data are analysed with the

analytical results. To predict the resonance speed of the cable supported W/T, Rayleigh-Ritz method is applied

to the tower-guy cable coupled system. Parametric study on the relation of the cable

tension, cable elasticity

and resonance frequency is carried out. Results of the study are utilized to design the stable structure of small

size wind turbines which consist of a pivoted tower and guy cables.
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Fig. 1 6kW stand alone type W/T.

Table 1 Specification of 6kW W/T

rated power 6kW

hub height 13 m

rotor diameter 6 m
number of blades 4

operation speed 80-145 rpm
rated wind speed 105 nvs
cut-in wind speed 3 m/s
cut-out wind speed 30 m/s
survival wind speed 60 m/s

passive blade pitch

we S
power control system change, pole change

yawing control wind vane

rotor blades ' 48kg
machine nacelle @ 208kg
tower  220kg

weights

x-axial waterfall

Magnitude (g}

Frequency (Hz)

Fig. 2 Water fall plot of W/T vibration.
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Fig. 3 Frequency spectrum at 146.7rpm.
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Fig. 4 Simplified tower model for theoretical
analysis.
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Fig. 5 Admissible functions of the tower.
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Fig. 6 Tensional force vs.
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Fig. 8 Effective elasticity vs. tensional force.
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