Rudolf Peierls Centre for Theoretical Physics

UNIVERSITY OF

OXFORD

Studying complex fluids with
lattice Boltzmann methods

Gianluca Laghezza

Bari, 23/12/2013



Bari, 23/12/2013
Page 2




The Lattice Boltzmann method

g 3 7
2 / - 1 f.(%,t) = particle density at site x at time t with i-th
/ velocity
6 v
i 5

vl-=(vo,v1 ...vy) = set of discrete velocities

The evolution equation is the BGK equation:

fiE+v At e+ At)= (X, 1)==(f, (3, 1) f7(F,2))
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The Lattice Boltzmann method-2

Real fluid quantities: p(%,6)=2, f.(%,1)

pﬁ:ZifﬂZ- P(amzzl-fi"ua) Viip)

Equilibrium functions:

=g +h ‘711_/2 + <vza>2
fi = th—tc,——
CS CS
valid for low Mach number u<c,
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Advantages

-easy implementation
-easy parallelization (local algorithm)

-easy treatment of boundary conditions
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Complex fluids

E.g. binary fluids, Landau-type free energy:

a b
F:f 3cp2+ch4+§|ch|2a’3x

In this case we need two distribution functions f and g
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Thank you!
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