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Hybrid Modelling - Past, Present and Future

Numerical modelling plays an important role in understanding the complex wave
structure interaction (WSI) phenomenon and assisting in the design of marine
structures. A typical feature of numerical modelling in WSI problems is
simultaneously considering large-scale wave propagations and small-scale physics
in the near field of the structures, such as nonlinear wave-elastic structure
interactions, breaking wave impact, aeration and turbulence. This brings
challenges for the single-model approach, e.g. the fully or weakly nonlinear
potential theory and the Navier-Stokes solvers, which is either over-simplified for
small-scale physics or too time-consuming for large-scale wave propagation. Over
the last decade, after the successful implementation of strong coupling between the
2D FNPT - Particle based NS solver. It has been developed for 3D and various
applications are attempted. In this talk, the past implementation, the learnings and
present state of the art in coupling will be discussed. Both domain based approach
and functional decomposition approaches will be discussed. The developments in
particle method based MLPG, IITM-RANS3D and Boussinesq model coupling
will be discussed. An overview about the future perspective such as coupling the
numerical model and experimental facility will be provided.
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