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Motivation

A Realistic and useful simulations are
becoming more complex and
Interdisciplinary

A Emerging HPC hardware trends:

I FLOPS are free

I Memory access more expensive

I Massive parallelism

I Favors simple algorithms (dense linear algebra)

A How to manage opposing trends ?

I A narrative of our experience and a future vision



48 Turbine Wind Farm Simulation
using HELIOS
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HELIOSVIind Energy Simulation

Awide range of scales ((up to 10 orders of magnitude)
Alade boundary layer resolution ( sublayer: microns)
MBlade scale: meters
Anind farm scale: kilometers
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Ingredients
A Multidisciplinary
i CFD
I Atmospheric turbulence

A Multisolver
I Near body unstructured
I Off body structured/Cartesian

A Adaptive
A Overset



NSU3D: Unstructured
Navier-Stokes Solver

A High fidelity viscous analysis
I Resolves thin boundary layer to wall
A 0O(10%) normal spacing
A Stiff discrete equations to solve
A Suite of turbulence models available

I High accuracy objective: 1 drag count

A Unstructured mixed element grids ,
for complex geometries -

I VGRID: NASA Langley

i ICEM CFD, Others A ArATAA

A Production use in commercial, A
general aviation industry : : : - T

A Extension to Design Optimization e A -

and Unsteady Simulations
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