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Numerical simulation of deformable structure interaction with two-phase
compressible flow using FVM-FEM coupling

Jihoo Moon™ and Daegyoum Kim'

Abstract We conduct numerical simulations of the interaction of a deformable structure with two-phase
compressible flow. The finite volume method (FVM) is used to simulate fluid phenomena including
a shock wave, a gas bubble, and the deformation of free surface. The deformation of a floating
structure is computed with the finite element method (FEM). The compressible two-phase volume of
fluid (VOF) method is used for the generation and development of a cavitation bubble, and the
immersed boundary method (IBM) is used to impose the effect of the structure on the fluid domain.
The result of the simulation shows the generation of a shock wave, and the expansion of the bubble.
Also, the deformation of the structure due to the hydrodynamic loading by the explosion is identified.
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Fig. 1. Schematic diagram of the partitioned
method algorithm.
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Fig. 2. Diagram of the coupling algorithm between
two numerical methods.
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Fig. 3. Model setup for underwater explosion
simulation.

Table 1. Parameters used for the simulation.
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Fig. 4. Shock wave propagation at the early stage
of bubble expansion.
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Fig. 5. Temporal change in the pressure field.
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Fig. 6. Deformation of the floating object at
different timesteps. (a) Phase of bubble
expansion (¢ = 0.10 ms), (b) Phase of
bubble contraction (f = 0.55 ms).
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Fig. 7. Locations on the floating object for
acceleration measurement.
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Fig. 8. Acceleration of selected points on the
bottom of the floating object.
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