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Research on vibration damping tests of a solar tower
aero-elastic model based on miniature TLD

ZHU Shezhou, LI Xu, WANG Junpeng
( Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan 250013, China)

Abstract; As a typical slender structure, solar towers, which have been widely applied in recent years, are highly
prone to significant vibrations under wind loads. Based on a 228.5 m-high solar tower, the wind-induced vibration
control performance of Tuned Liquid Dampers ( TLDs) was studied by wind tunnel tests. Firstly, a 1:200 full
aeroelastic test model of the solar tower was designed and fabricated, and the corresponding optimal parameters of
the TLD were analyzed. Then, a miniature and multi-container TLD was designed for the aero-elastic test model,
and wind tunnel tests for the model, both with and without the miniature TLD, were conducted respectively. Wind-
induced responses of the tower, including top acceleration, displacement, base shear force and moment were
measured. It was found that significant vortex-induced vibrations occurred within the range of the design wind speed
(33 m/s). The results showed that wind-induced responses of the tower could be significantly suppressed by the
TLD both in the cross-wind direction and the along-wind direction. With the installation of the TLD, the peak
values of the top acceleration and displacement in the cross-wind could be reduced by 56.3% and 53.5%,
respectively, and the corresponding reduction ratios for the base shear force and moment were 58.7% and 56.5%.

At the design wind speed, the peak crosswind top acceleration and displacement were reduced by 48.4% and
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40.3% , respectively, and the peak base shear force and bending moment were reduced by 65.4% and 45.5%.

Key words: solar tower; vortex-induced vibration; aero-elastic test model; vibration control; tuned liquid damper
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Table 1 ~ Similarity coefficient of air-elastic model of solar tower
S8 AHARL Hbrf SLBRAE S8 AHAL HARME SEBRE
K 1/n 1:200 1:200 GRS n/m 33.33 32.73
Gl 1 1 1 i n/m? 5.56 5.36
R 1/m 1/6 1/6.11 FH.JE E 1 1 1
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Fig.7 Equivalent mechanical model
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layout of solar tower model
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at the top of the model and coordinate axis diagram
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Fig.22  Comparison of base bending moment before and after TLD installation ( prototype)
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