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Application 4: Primary Jet atomization - Cahn-Hiilard Navier-Stokes

e Most detailed simulation of jet atomization.

Streamlines of flow past two platooning trucks.

e Equivalent to 35 trillion grid points on the uniform grid - 64 x more resolved than the previous best.
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Contributions
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e Massively parallel framework for efficient solution of PDEs over complex domains.

e Major challenges addressed: Technical contribution 2: Traversal based MatVec

e Scalable adaptive mesh generation over complex domains - incomplete octrees (Technical Contribution 1).

e Efficient data structures and algorithms to expose parallelism in modern clusters (Technical Contribution 2 - 4).
e Scalable integration with numerical solvers (PETSc) (Technical Contribution 5).

e Efficient and accurate numerical schemes (Application 1-4).
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e Global to local nodal maps lead to indirect memory access - Not ideal to exploit deep memory hierarchy of modern super-
computer.

e All contributions released in an open-source code Dendrite-kt (https:/bitbucket.org/baskargroup/dendrite-kt/src/master/) e Our approach - Perform MatVec in a recursive top-down and bottom-up fashion.

Detailed visualization using parallel VTK

Scalable linear solvers (GMG/AMG) using PETSC
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Element size vary by a factor of 1000 in each dimension
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