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RECENT ADVANCES IN WAVE AND CURRENT 

INTERACTION WITH FLOATING BODIES FOR COASTAL 

AND OFFSHORE ENGINEERING: APPLICATION TO 

OPENFOAM®

Di Paolo,  B. ,  Lara,  J .L,  Bara jas ,  G. ,  Maza M.F. ,  

Coasta l Hydrodynamicsand In f rast ructure Group
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Outline

The Environmental Hydraulics Institute òIHCantabriaó is a 

research center specialized in basic and applied research 

and in the development of methodologies and tools to 

adequately manage aquatic systems.

IHCantabriawas founded on the 22nd of March 2007, the 

International Water Day

Over 150 researchers and staff from 13 countries

91,5% of the personnel is financed through the Instituteõs 

own projects

Ranking òTop Ocean Engineering Institutionsó:

ÅIn the last 20 years: 30thin the world

Å2017 Shanghai Ranking: 6thin the world
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Outline

1.Motivation/Goals.

2.Numericalmodel

3.Simulationcases

4.Results

5.Conclusions.
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2. Motivation/ Goals

1. Presenting a numerical model for studying wave-current interaction with floating objects

whichallowsreproducinglargemotionswith high accuracy

2. Analysingthe capabilitiesof the model for coastaland offshoreengineeringapplications

Copyright:

https://www .energy.gov/eere/wind/articles/offshore -floating-vertical-axis-wind-turbine-

project-identifies-promising

Copyright:

http://www .balticfs.eu/en/floating -industrial-structures/floating-

breakwater/

Theever growinguse of floating structures in offshore and coastal engineering(e.g. wind turbines,

breakwaters)requiresmore sophisticatedinstruments to evaluate the responseof such structures

to hydrodynamicactions(e.g. waveand current)
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3. Numerical model

N-SequationsðVOFequation

6DoF Rigid Body Motion (OpenFOAM® library)

Dynamic mesh handling: OVERSET MESH (v1706 OF) 

1) Grid generation

2) Hole cutting

3) Domain connectivity

overInterDyMFoam

Wave-current generation:

1) U waves

2) U current (uniform along the patch)

Linear spring and damping

Mooring modelling: 
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4. Simulation cases
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4. Simulation case

1)

2)

1) 2)

x

y


