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* ExaWind Objective: Create a computational fluid and structural dynamics * Tested new matrix-free scheme on an P
platform for exascale predictive simulations of wind farms. intentionally under-resolved turbulent -
* Challenge Problem: Predictive simulation of a wind farm composed of O(100) ﬂodw. Tlrge-io-?olulhon S rcl)ug(;ﬂy
ind turbines sited over O(100) km?2 with complex terrain ndependent of peynomia Greer =
i P : and only marginally slower than E—
* FY19 milestone activities are focused on establishing a full set of baseline the production edge-base vertex B
physics modeling capabilities in Nalu-Wind, establishing a pathway to high- centered finite volume scheme "
order discretization, and establishing a new turbulence modeling capability. (EBVC) —
* Additional FY19 activities include preparing the software stack for assembly o
and solve on next-generation platforms.
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* The new high-order'spatial Qiscretization provideg a promisingl pa’ghwa_y to + Developed, implemented, and tested a new matrix-free algorithm for high-order
accurately propagating turbine wakes over long distances, which is critical for spatial discretization for unstructured grids for the control-volume finite element
predicting and understanding turbine-turbine wake interactions. method (CVFEM), including (1) an efficient tensor-product scheme for matrix-
« The new discretization may constitute the best path for an unstructured-grid vector products, (2) a new efficient quadrature scheme, (3) a new
background solver (interfaced to low-order near-turbine models through overset preconditioning scheme based on low-order connectivity.
meshes), especially for complex-terrain problems. « Tested the method on Taylor-Green vortex-breakdown benchmark problem and
operation intensity, is especially promising for next-generation architectures. can outperform low-order discretization.
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