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Effect of thickener on damping ratio and frequency of tuned liquid damper
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Abstract; Tuned Liquid Damper (TLD) is a simple and effective passive vibration control device. By adding thickening agents to the TLD,
the effect of liquid viscosity on the damping ratio and frequency of the TLD system is studied. Firstly, the relationship between thickener
concentration and liquid viscosity is measured by a viscometer. Then, rectangular, circular, circular and U-shaped TLD tanks are designed
and tested on a unidirectional harmonic excitation vibration table.The influence of parameters on the performance of the TLD is analyzed, such
as thickener concentration, water depth ratio of the tank, external excitation frequency, relative excitation amplitude and placement time.
Finally, CFD numerical simulation of TLD system is carried out to study the influence of tank size. The results show that increasing the
concentration of thickener can effectively improve the damping ratio of TLD, and has little effect on the frequency of TLD. Water depth ratio
has little effect on frequency and damping ratio of TLD. The external excitation amplitude and frequency have little effect on the frequency and
damping ratio of the TLD system, but can significantly change the liquid surface wave height. The TLD placement time of the thickener liquid
increased, resulting in a decrease in the viscosity of the liquid in the TLD, resulting in a decrease in the damping ratio of the TLD, partial
volatilization of the liquid in the TLD, and a decrease in the water depth ratio, resulting in a phenomenon of TLD frequency mismatch. As the

size of the tank decreases, the TLD damping ratio gradually increases, and the damping ratio remains basically stable when the size is larger.
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Fig. 2 Viscometer testing demonstration
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Tab.3 Independence verification results
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Fig. 17 Dimensional simulation result
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