
«上一篇/Previous Article|本期目录/Table of Contents|下一篇/Next Article» 

《船舶《船舶《船舶《船舶与与与与海洋工程海洋工程海洋工程海洋工程学学学学报报报报》》》》[ISSN:1002-2848/CN:61-1400/f] 期期期期数数数数: 2009年03 页码页码页码页码: 237--245 栏栏栏栏目目目目: 出版出版出版出版

日期日期日期日期: 2009-09-25  

Numerical simulation of VIV for an elastic cylinder mounted on the spring 
supports with low mass-ratio 

徐俊凌; 朱仁庆  

XU Jun-ling and ZHU Ren-qing* 

School of Naval Architecture and Ocean Engineering, Jiangsu University of Science 

and Technology, Zhenjiang 212003, China 

VIV;  low mass ratio;  stream-wise and transverse motion;  two-degree-of-freedom;  

vortex shedding model;  CFD 

- 

- 

A 

With the development of the offshore deep water oil industry many researchers are 

focusing on the vortex-induced vibrations (VIV) of deep risers. In the present work, 

Reynolds–averaged Navier–Stokes (RANS) equations were combined with the SST 

turbulent model to simulate the stream-wise and transverse motion of an elastically 

mounted cylinder with a low mass-ratio, a natural frequency ratio of and an Re 

number between 5 300 and 32 000. The four-order Runge–Kutta method was applied 

to solve the oscillating equation of the cylinder. The relationship between reduced 

velocity and parameters of the cylinder, including the lift coefficient, the drag 

coefficient, displacement and the vortex structure were then compared with recent 

experimental results and discussed in detail. The present numerical simulation 

reproduced effects have been observed in experiments, such as the lock-in 

phenomenon, the hysteretic phenomenon and beating behavior. 

参参参参考文考文考文考文献献献献/REFERENCES 

[1] SARPKAYA T. A critical review of the intrinsic nature of vortex-induced vibrations[J]. Journal of Fluids and Structures, 
2004, 19: 389-447. 
[2] WU G A, MOE Z J. The lift force on a cylinder vibrating in a current[J]. Journal of Offshore Mechanics and Arctic 
Engineering, 1990, 112: 297-303. 
[3] SARPKAYA T. Hydrodynamic damping flow-induced oscillations and biharmonic response[J]. Journal of Offshore 
Mechanics and Arctic Engineering, 1995, 117: 232-238. 
[4] JAUVTIS N, WILLIAMSON C H K. Vorte-induced vibration of a cylinder with two degrees of freedom[J]. Journal of Fluids 
and Structures, 2003, 17: 1035-1042. 
[5] JAUVTIS N, WILLIAMSON C H K. The effect of two degrees of freedom on vertex-induced vibration at low mass and 
damping[J]. Journal of Fluids Mechanics, 2004, 509: 23-62. 
[6] SANCHIS A, Sælevik G, GRUE J. Two-degree-of-freedom vortex-induced vibrations of a spring-mounted rigid cylinder with 
low mass ratio[J]. Journal of Fluids and Structures. 2008, 4: 907-919. 
[7] KHALAK A, WILLIAMSON C H K. Motions, forces and mode transitions in vortex-induced vibrations at low mass-damping
[J]. Journal of Fluids and Structures, 1999, 13: 813-851. 

- 

更新日期/Last Update: 2010-05-15 

Numerical simulation of VIV for an elastic cylinder mounted on the 
spring supports with low mass-ratio(PDF)

Title: 

作者作者作者作者: 

Author(s): 

关键词关键词关键词关键词: 

分分分分类类类类号号号号: 

DOI: 

文文文文献献献献标识码标识码标识码标识码: 

摘要摘要摘要摘要: 

备备备备注注注注/Memo: 

导导导导航航航航/NAVIGATE 

本期目录/Table of Contents 

下一篇/Next Article 

上一篇/Previous Article 

工具工具工具工具/TOOLS 

引用本文的文章/References 

下载 PDF/Download PDF(631KB) 

立即打印本文/Print Now 

推荐给朋友/Recommend 

统计统计统计统计/STATISTICS 

摘要浏览/Viewed  

全文下载/Downloads  

评论/Comments  

 

488

354


