Fluid Simulation on Curved Surfaces

Advection of scalar or vector quantities on curved domains i
| Omri Azencot Simulate singular waves
made possible with our operator approach. This machinery Advisor: Asst. Prof Miri Ben-Chen .
allows to simulate intricate fluid effects on general surfaces. Computer Science Department C(D@ — =
% Technion - Israel Institute of Technology [ T

Solve their Euler-Poincaré formulation

Simulate thin films
dom=ad,m, m=(I-a’A)v

Simulate incompressible flows Our approach: a la leapfrog integration

(mkl Vk) I_)rnk+%l_) (mk+1 Ivk+1)
Solve their gradient-flow formulation (m,v) PV, (M., V..

€(u)=]|au+sbu*+%|grad ul* da Properties:

Solve their vorticity formulation . Enerov is exactlv oreserved
5 - FE(vv)=]vM(u)'vda, 0u=-div(uv) o) /P
(w=-D,®, w=curly - Momentum-Velocity relation is maintained

Our approach: natural time discretization

Our approach: match the mid-point Results
min{F(v)+E(w)}

exp(-zD, )w,,=exp(D,)w, subject to u=exp(-tD, -tdiv v)u*

Properties: Properties:
- Vorticity is exactly preserved - Mass is exactly preserved
- Energy is stable - Energy is non-increasing
Results Results
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