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( INSEAN

Istituto Nazionale per Studi ed Esperienze di Architettura Navale

A Established in 1927Location: Rome funded by the Italian Government
A Mission: research in naval architecture
A Research areas:
I optimization
I propulsion and cavitation
I seakeeping and manoeuvring
I noise and vibrations
I CFD
A Customers: shipyards and navies

A ARANSE groupo: R. Broglia, R. Musc
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Research on overset grids
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= Mathematical and numerical models

A URANS solver
A Second order in time and space;lecated finite volume

A Convective fluxes:
I Second order EN@ype scheme (Harten et al., 1987)
I Third order upwind biased scheme (van Leer et al., 1979)

I Fourth order centered
A Second order centered approximation for the viscous terms
A Three point backward time integration (physical time derivative

A Solution strategy: dual time stepping in pseudo time
I Euler implicit with approximate factorization (Beam & Warming, 1978)
I Local pseuddaime step, mukgrid acceleration
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e Mathematical and numerical models

A Turbulence model:
I Algebraic, oneequation and twa@quations
I Large Eddy Simulation
I Detached Eddy Simulation
A Level set approach
I Single phase
I Two phase
A Propeller simulation (actuator disk)
I Hough & Ordway 1965
I RANSEBEM interaction

Dynamic overlapping grids

T T

6 D.o.F. dynamics

T>

Coarse/fine grain parallelization by OMP & MPI libraries
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= Partially overlapping grids

A Advantages

b Reduced time for grid generation with complex geometries
(i.e. fully appended hulls)

b  High quality mesh
b  Local refinement
b  Rigid motion of blocks for dynamic simulations

A Shortcomings
b CPU time and memory requirements (mild increase)
b  Preprocessing of the grid required
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RV Allilance

overlapping grids:
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A Standard multiblock
T Grid size~2.6M
T # of blocks : 751
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A Overlapping grids

A Grid size ~0.8M
A # of blocks : 24
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Standard multblock vs. overlapping grids: RV Alliance

Validation
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Experiment Standard Multiblock Overlapping grids
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Standard multblock vs. overlapping grids: RV Alliance
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