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A research on the Vortex Induced Vibration of a hanging flexible riser and its stability

by Hidetaka Senga, Member

Wataru Koterayama, Member

Summary

A numerical scheme was developed to simulate the Vortex Induced Vibration (VIV) of a flexible riser. To validate the accuracy of
this numerical scheme, some experiments were carried out. In experiments, the top end of a hanging riser model was forced to
oscillate periodically or irregularly in an uniform flow. The three-dimensional motion of the model was measured four times at
every experimental condition in order to analyze and discuss the stability of the VIV. Good agreements between the amplitudes and

frequencies of VIV are confirmed in those comparisons.
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Table 1: Characteristics of the riser model

| Model Length (m) 6.5

Outer Diameter (mm) 225

Inner Diameter (mm) 12.7

Mass per Length (kg/m) 04
| Young’s Modulus (MPa) 8.847
| Bottom Weight in water (N) 3.489

Natural Frequencies | 1% | 0.571 |

of the  model | 2™ 1.308

(rad/sec) 31 2.207
o 4" 2.732
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Fig. 1 Forced oscillator (a) and top end situation (b)
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Fig. 2 Overview of the measurement system
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Table 2: Experimental conditions

Towing + regular or irregular oscillation

Amp. or Hx of top end Regular Irregular
motion 50 (mm) 150 (mm)
Towing speed: Uj 0.03 {m/s) 0 (m/s) 0.03 (m/s}
Period or Tx | 4.0(s) Expl~4 Exp9~12 | Expl17-20
of top motion | 6.0 (s) Exp5~8 Expl13~16 | Exp21~24
Towing
Towing speed: U, 0.02 (m/s) | 0.03 (m/s) | 0.04 (m/s)
TExpl TExp2 TExp3
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Fig. 3 The phase of the next shedding vortex and lift force (solid
line: total lift force, dots: prior vortex effect, thin solid line: next

shedding vortex effect)
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Fig. 4 Convergence of the drag coefficient at each iteration step
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Experimental results
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Fig. 6a Time histories of transverse motion at E (Exp1~4)
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Fig. 6b Time histories of transverse motion at E (Exp9~12)
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Fig. 6¢c Time histories of transverse motion at E (Exp17~20)
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Fig. 15b Power spectrum of the transverse motion (Exp21)
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