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Table 1 Model properties RTIRBNEZS A A A T2 50 b 1256 b e R
Parameter Symbol Dimension Value j‘] 1.5m/s , ﬁ tﬁ: I‘LJ 1) ]lﬁ e [LJ Eij(/l% H}é 5}”\1‘ ;‘%:: ]] j]
xternal die .006
B . I j@ 42.5Hz F 85Ha*) X} I 2 A B 22, T Hf
Aspect ratio L/D — 552 U0« R 1) RN 1) B ShASE 2 fie v A7 P RBIA B 6 [ A
Flexural stiffness EI Nm2 4.2 \ N
N 9 r@l PRI AL IR SRR T 18, A LR BE O L
Initial tension T N 25
Wall thickness Wi 0.0015 IO AR A TR Sy IO 72 A s R 1) FRUIBEIAL 1] 17 728 12 %
Reynolds number Re — 4200~ 63000 %%%&ii@ﬁﬁg 20
*2 HBEHME
Table 2 Natural frequencies
Tension(N)  f,(Hz) f>(Hz) f3(Hz) Ja(Hz) f5(Hz) fe(Hz) f7(Hz) fs(Hz) fo(Hz) Jio(Hz)
25 2.78 6.47 11.62 18.49 27.17 37.72 50.14 64.4 80.6 98.7
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EXPERIMENTAL STUDY ON THE DYNAMIC FEATURES OF
TRAVELING WAVE OF VORTEX-INDUCED VIBRATION OF
A LONG SLENDER CYLINDER®

"

Sui Guoce'”  Duan Menglan'>  Wu Xiaodong®

(1. Department of Aeronautics and Astronautics, Fudan University, Shanghai 200433, China)
(2.Institute for Ocean Engineering, China University of Petroleum-Beijing, Beijing 102249, China)
(3.College of Mechanics, Taiyuan University of Technology, Taiyuan 030024, China)
Abstract Experimental results of dynamic features of traveling wave of vortex-induced vibration( VIV) of a long
slender cylindrical structure were given. The experiments were carried out in a water tank. In order to observe the
occurrence of travelling wave in the tank of limited width, the aluminum pipe of 0.006 m in diameter and 3.31 m
in length was used, so the aspect ratio of model is over 500. The structure was dragged by a trailer whose velocity
can reach 1.5m/s. The weight of 2.5kg was employed to provide the end tension. A method that was used to as-
sess the contribution of traveling in whole vibration waves was introduced. The traveling wave ellipse was em-
ployed to fit the distribution of the amplitudes of vortex-induced vibrations along the length of the model. The ex-
perimental results show that, the traveling wave appeared over a given velocity range and when the velocity was 0.
9m/s, the traveling wave was notable. Except the velocity is 0.9m/s, the traveling wave ratio is around 0.2. Re-
sult showed the travelling wave under low mode was observed, this is beyond the limit defined by travelling wave
criterion. Finally based on observation of experimental data and theoretical analysis, a new traveling wave forma-

tion phenomenon was given.

Key words vortex-induced vibrations, traveling wave, traveling wave ratio, experimental study, dynamic

features

Received 19 June 2018, revised 27 October 2018.
# Project supported by the National Natural Science Foundation of China( 11702185) and the Technological Innovation Programs of Higher Education
Institutions in Shanxi Province( 173230113-S).
1 Corresponding author E-mail ; 14210290005@ fudan.edu.cn



