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Tab.1 Introduction of parameters
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Fig.1 The illustration of apparatus
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Fig. 2 The illustration for measuring instrument
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Fig.3 Oscillators of T cross section Fig. 4 The illustration of location for oscillators
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Tab. 2 Physical parameters of the oscillators
D(m) L(m) H(m) d(m) mq (kg) M (k) m”
0.1 0.9 0.1 0.01 2.14 32.17 15.02
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Tab. 3 The results of free attenuation test
T8 1 2 3 4 5
g 0. 261 0.234 0.197 0.176 0. 070
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Fig. 5 The experimental result from Raghavan Fig. 6 The experimental result of T oscillators
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Fig. 7 Amplitude ratios A" versus U, Fig. 8 Frequency ratios f* versus U,
of T oscillators for different ¢ of T oscillators for different ¢
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Experimental Study of Flow-Induced Vibration
Characteristics of T-shape Cross-Section Oscillator

LIAN Ji-jian, REN Quan-chao, LIU Fang. YAN Xiang, ZHANG Jun

(State Key Laboratory Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: In recent years, the flow-induced vibration (FIV) has been studied as a new means of energy
utilization and a lot of studies were carried out for cylindrical oscillator. With the deepening of study,
it is found that compared with cylindrical oscillator, special cross-section vibrator presents better
energy capture performance due to its different vibration characteristics. Experimental study of FIV
characteristics of T-shape cross-section oscillator was carried out in a self-circulating flume. FIV
response difference between T-shape cross-section oscillator and typical cylindrical oscillator was
compared. Both advantage and disadvantage of energy capture ability and its application scope were
analyzed, and the influence of damping ratio on FIV characteristics of T-shape cross-oscillator was
revealed. Results show that the vibration response of T-shape cross-section oscillator is different from
cylindrical vibrator due to its “non self-limiting” characteristic, and appears galloping bifurcation. The
increase of damping can inhibit the vibration of T-shape oscillator and the possibility of galloping
appearing. Relative to cylindrical vibrator, T-shape oscillator is more suitable for energy capture in
higher flow rate situation.

Keywords: flow-induced vibration; T-shape cross-sections; damping



