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WAVE PROPAGATION MODEL

GHENT
UNIVERSITY



OceanWave3D

* Fully non-linear potential flow solver
 Flexible-order finite difference
 Fourth-order Runge-Kutta method
 Sigma layers in Z-direction

« Fast calculations
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SPH MODEL
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s 1,015 Millions

37,06

Runtime: 79.1 hour

Physical tim: 2 sceonds
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DualSPHysics

 Lagrangian particle method

» Weakly-Compressible SPH

« O-SPH value of 0.1 (antuono et al. 2012)

» Particle shifting (ind et al. 2012)

» Explicit second-order symplectic scheme
» Open Boundaries (tafuni et al. 2016)

SPH Model
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Buffer particles

/\\ /Buffer treshold Fluid particles
:.--., ﬂ\

* Impose physical quantities

F

* Extrapolate from fluid
domain using ghost nodes

Domain edge

000000000000
000000000000
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Solid boundary particles

Tafuni, A., Dominguez, J. M., Vacondio, R., & Crespo, A. J. C. (2018). A versatile algorithm for the
treatment of open boundary conditions in Smoothed particle hydrodynamics GPU models.
Computer Methods in Applied Mechanics and Engineering, 342, 604-624.

Open Boundaries

Ghost nodes
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Open Boundaries

13



GHENT
UNIVERSITY

OUTLET
-------- Fluid Domain >

Outlet particles
" Fluid particles

Bottom Boundary

v, *

EXTERNAL
SOURCE

Open Boundaries

14



GHENT
UNIVERSITY

Inlet Correction:

g
U$,’én(zg t) — ijtheof,ay(z, t) — [UWG,m — ntheory] : a
Outlet Correction:
U.’L‘,O’u,t(za t) — vaj’theofry(Z, t) — [ntheofry — nWG,O’u,t] . %

= Active wave absorption based on shallow water approximation

Altomare, C., Dominguez, J. M., Crespo, A. J. C., Gonzalez-Cao, J., Suzuki, T., Gomez-Gesteira, M., &
Troch, P. (2017). Long-crested wave generation and absorption for SPH-based DualSPHysics model.

COASTAL ENGINEERING, 127, 37-54.

Open Boundaries
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Open MPI
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Time step loop
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Wave Theory

OceanWave3dD =

External Data
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DualSPHysncs
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Socket
Client-Server
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2D Validation of floating box
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3D Validation of Heaving Cylinder with overtopping
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3D Validation of Heaving Cylinder with overtopping

Validation
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CONCLUSIONS
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« Open boundaries are ideal for accurate wave
generation/propagation/absorption

« 2-way coupling is applied to calculate velocity corrections

« 2-way coupling with fast wave propagation models is
possible

« Both socket client-server protocol as well as MPI protocol
can be used for communication
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