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Parameter Value
Length L (m) 7.9
Bending stiffness EI (N-m?) 1476.76
Outer diameter D, (m) 0.031
Inner diameter d; (m) 0.027
Pretension T (N) 3000
Mass per unit m,. (kg) 1.768
Damping ratio ¢ (%) 03
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Cross-flow vortex-induced vibration of a fluid-conveying riser with
various internal flow velocities and densities

DUAN Jin-long', ZHOU Ji-fu'?, WANG Xu'?, CHEN K¢’
(1.CAS Key laboratory for Mechanics in Fluid Solid Coupling Systems, Instituté of Mechanics, Beijing 100190,
China. Email: duanjl@imech.ac.cn)
(2.School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China)
(3.State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Due to the external environmental conditions, vortex-induced vibration (VIV) easily
occurs while the riser transports resources during gas and oil exploration. Based on the
semi-empirical time domain model, a prediction model for VIV considering internal flow is
established. Then the govemning equation is discretized and solved by finite element method and
Newmark-§ method. Validation is made to examine the accuracy of our model. Correspondingly,
VIV dynamics of a flexible riser with different internal flow velocities and densities is
investigated. The results show that with the increase of the internal flow velocity and density, the
root mean square (RMS) displacement in CF direction shows an increasing trend, especially for
the high internal flow velocity. Furthermore, the CF dominating frequency decreases while the
internal flow velocity and density are increased. In addition, mode and frequency transitions are
detected with the increase of the internal flow density.

Key words: A semi-empirical time domain model; Cross-flow vortex-induced vibration; Internal
flow; Finite element method
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