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Tasks in the scope of SHOPERA regarding wave forces

A Development and validation of a field metha@genFOAMto calculate wave
drift forces (Task 2.5+Task 4.2)

A Development of a database for second order wave forces (Task 2.4)

Performed work

A Investigation of the waves added resistance in short and long waves for
different ship types related to:

Discretization, viscous effects, surge motion, radiation and diffraction
problems

A Comparison of the results with Level 1 methods
A Initial investigation regarding side force and yaw moment in oblique waves
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Field methodsOpenFOAMand Comet

A Discretization: Finite Volume Method

A Free Surface: Volume of Fluid + HARIC, MULES implicit

A Pressure/Velocity: SIMPLE, PIMPLE

A Ship Motion: Implicit coupling wit EDOF rigid body motion
eq. + meskhmorphing algorithm

A Waves: Regular and irregular waves. Velocity field and

wave elevation imposed at inlet boundary

Empirical methods Stawavel and Stawave?2
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Testcases/conditions
A Duisburg Test Casétead wavess/L=0.52, Fr=0.218 h,,=7m

A Cruise Vessel: Head and obliqgue waves/L=0.22, Fn=0.159,0.223,
h,,/<=1/60, u=9¢*,120°,150°,18C°

A KVLCC2: Head wavess/L=0.72, Fn=0.142 h,,=6m
A WigleyHull: Head wavess/L=0.52, Fn=0.2,0.3,0.4,h,/<=1.5
Grids

A Unstructured hexahedron grid (boundary layer)
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Computational Procedure
Stepl: Computation of calm water resistance (RT)
Step 2: Computation of longitudinal force in waves (FX)
Step 3: Calculation of added resistance (average K
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Influence of spatial Discretization

Gitterstudie DTC, v,=1,668 m/s
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SHOPERA DTCand cruisevesselin headwaves

AddedResistanceFrictionpart

ESSEN

Cruiser: Head waveB=0.23 DTC: Head waves
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Influence of Surge Motion
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AddedResistance: Radiatioand Diffration  EfEE
SHOPERA Cruiseshipand KVLCC2iheadwaves

Radiation and Diffraction

Cruiser: Head waveB=0.23 KVLCC2: Head waves
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SHOPERA Cruiseshipin oblique waves
Encounter Angl Cruiser: Oblique waveEn:O 23
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AddedResistance: CFD vs. EFDevspirical formula T
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SHOPERA Cruiseshipin headwaves

Comparison of Methods

Cruiser: Head waveB=0.23 Cruiser: Head waveBn=0.159
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