Complex fluids
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computer science = natural hazards, health, industry

Lecture in three main parts:
1. Visco-plasticity
2. Visco-elasticity

3. Elasto-visco-plasticity
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1. Visco-plasticity

min J
uEHI&(Q (U)

J(u):/ |Vu|2dx+ao/ ]Vu|dx—/ fu dx
Q Q Q

min : J is non-differentiable : j(x) = x? 4 oo|x| — fx

e operator splitting

e automatic adaptive mesh
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Complex fluids
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2. Visco-elasticity

Find (7,u, p) such that :

M + T — Vu—(Vu)T =0
divr + €Au — Vp = f
divu =0

T=0T+ UuV)r+VurT—7Vu
e upwind schemes : discontinuous Galerkin methods

e mixted finite elements : inf-sup condition

Pierre.Saramito@imag.fr Complex fluids



3. Elasto-visco-plasticity

AT + max <0 1-— T|>T = Vu+ (Vu)'"

P theory : convex analysis, hyperbolic systems

» applied : combination of problems (1) and (2) with (g, \)

— PDE, numerical resolution, applications
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