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SIMULATION OF FLUID-STRUCTURE INTERACTION OF A TOWED BODY
USING AN ASYMMETRIC TENSION MODEL

Sangmook Shin'

The fluid-structure interaction of a towed body is simulated using a developed code, which is based on the
flux-difference splitting scheme on the hybrid Cartesian/immersed boundary method. To improve the stability in the
coupling between the fluid and structure domains, a scheme is used, in which the effects of structure deformation
are treated implicitly. The developed code is validated for the fluid-structure interaction problem through
comparisons with other results on the vortex-induced vibration of elastically mounted cylinders. To simulate behavior
of a towed body, an asymmetric tension modelling for a towing cable is suggested. In the suggested model, the
tension is proportional to the elongation of the cable, but the cable has no effect on the body motion whenever the
distance between the endpoints of the cable is smaller than the original length of the cable. The fluid-structure
interactions of a towed body are simulated on the basis of different parameters of the towing cables. It is observed
that the suggested tension model predicts the snapping for a shorter towing cable, which is in accordance with the
reported results.

Key Words : F-3-73 3 & 2-8(Fluid-structure interaction), FDS 7% (Flux-difference splitting scheme),
HCIB®(Hybrid Cartesian/immersed boundary method), £H++71 Z1-&(Vortex-induced vibration),
of| Q12H(Towing cable), HIth= “d=l(Asymmetric tension
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Fig.1 Schematic diagram for the vortex-induced
vibration

Fig. 2 Instantaneous vorticity contours around
an elastically mounted cylinder
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Fig.3 Variation of the phase between the lift and the
displacement according to the structural stiffness
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Fig. 4 Comparisons of variation of the amplitude of
vibration according to the structural stiffness
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Fig. 5 Schematic diagram for the fluid-structure
interaction of a towed body
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Fig. 6 Instantaneous pressure fields around the towed body at
t=17.5 (above) and 23 (below), U ,=5
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