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Simulation Targets
- Minimal:
— A hybrid Eulerian-Lagrangian fluid simulation system %
— Particle-in-Cell (PIC), Fluid implicit particles (FLIP) Qf
. Desired:
— Affine PIC

. Bonus:
- MLS-MPM
-~ Extend the simulation to 3D




Since Milestone
. Fix existing bugs

- Velocity extrapolation - New boundary conditions




Since Milestone

. Implement new features
_ Affine PIC </
- Extend the whole pipeline to 3D Qf
- MLS-MPM




2D Dam Break



https://docs.google.com/file/d/1duyrIxbwiL5Q8A6aVfR93ZotgUUR6oO7/preview

Angular Momentum Preservation



https://docs.google.com/file/d/1QVKfYfbjtwlNmic2nalHbzmW6eP41JxI/preview
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Effective Grid



https://docs.google.com/file/d/1PdHOwp4KgNE93xWNDwZoNYsZh44SeDTD/preview

Simulation in 3D



https://docs.google.com/file/d/1FeSDt0K7jWzOCbtamRQhlZybpqueZ2Kf/preview

Summary

PIC FLIP APIC
Incompressibility - + -
Linear Momentum -- + +
Angular Momentum - - + ++
Stability + + + .
Efficiency + + -
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Improvements

e Speedup

o 97% of time is used in solving the pressure for

incompressibility: use the MICCG(0) solver instead

o Strange phenomena in simulation
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One particle falling from high can lead to a huge splash
Particles stick to boundary

APIC is too dissipative and too noisy
Empty vortices in FLIP/APIC
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