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~ Areaof Study

e lIreland’s large maritime - 490,000
square kilometers. [1]

e Winds speed offshore is steadier
and stronger than onshore

e Majority off offshore wind in
Ireland located in locations with
60m depth [2]
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Objective

To develop an Ansys Fluent Numerical Wave Tank, which may
provide a basis for future Development of Models which can be

used for floating offshore Wind Turbine platform testing using
Ansys Fluent
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Ansys Fluent Model

Wave Propagation

Open Boundary Waves
Wave Height = 0.28m
Wave Length = 3.67m
Free Surface Level = 4m

2nd Order Wave Theory

Boundary Conditions
Boundary Boundary Condition Type
Inlet Velocity Inlet
Outlet Pressure Outlet
Side Walls Symmetry
Top Pressure Outlet
Bed Wall
Cylinder Wall
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Methods

Volume of Fluids

o VOF Method used for Multiphase Interface Capture

PISO
o Pressure-Velocity Coupling

Least Cells Squares Based.
o Spatial Discretisation Gradient

PRESTO!
o Spatial Discretisation Pressure

Modified HRIC

o Volume Fraction

2nd Order
o Momentum and Transient Formulation

Solution Methods

Pressure-Velocity Coupling
Scheme
PISO
Skewness Correction

1
Neighbor Correction
1
v Skewness-Neighbor Coupling
Spatial Discretization
Gradient
Least Squares Cell Based
Pressure
PRESTO!
Momentum
Second Order Upwind
Volume Fraction
Modified HRIC

Pseudo Time Method
off

Transient Formulation
Second Order Implicit

Non-Iterative Time Advancement

Frozen Flux Formulation
Warped-Face Gradient Correction

High Order Term Relaxation

[ Default

(@)

4

4«»

Options...

17



Sl .

—_—

S 0.06
gu.m
]
ith 0.2mE -
(12}
= 0
-0.023
-0.04

5 Elements/Height w ,/\! R
15 Elements per Foos U U
Length




19



T=10s

T=15s

T=30s

T=60s
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Wave Propagation within Empty Tank

slume fraction (phase-1)
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-5 OC5 MARINTEK Experiment
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MARINTEK Wave Basin, Trondeheim, Norway OC5 Phase 1a - Cylinder Position [3]
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Wave Validation
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Fluent

Slight underestimation in the wave Trough, due to slight numerical damping.
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Findings

e Adding a structure to NWT reduces the
accuracy of wave propagation.

® More structured elements, combined with
an inflation layer, provide initial accuracy but
may lead to divergence

e Adding further density to the area around
the cylinder may provide both accuracy and
model stability
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