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ABSTRACT

Lattice gas models use particles moving and interacting on a graph; developed by physi-
cists to simulate complex flows, they can be used to generate random structures on a
physical basis. In this paper, we review some recent developments of these models, with
the following main topics: after an introduction of the main rules used in the lattice
gas models, namely rules of conservations involved in collisions and boundary conditions,
applications to complex flows in random porous media are presented; they offer the possi-
bility to estimate their permeability and the properties of dispersion of fluids as a function
of the microgeometry. By addition of aggregation rules, it is possible to generate random
aggregates, and to study by simulations processes involving nucleation and growth plie-
nomena in a changing velocity field. Examples based on two phase and multiphase media
will be presented. By introduction of forces of attraction or of repulsion between various
species, immiscible fluid flows, and phase separations can be simulated. Finally, a promis-
ing field concerns the implementation of reaction-diffusion models, where in addition to
fluid motion are allowed chemical reaction between species.
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INTRODUCTION

The lattice gas models developed by physicists are a powerful tool for the simulation of
complex flows. Starting from simple models with a single specie that we briefly recall, it
is easy to perform simulations of flows in random porous media for which some transport
properties can be estimated. By addition of marked particles and of aggregation rules,
random aggregates (even multiphase) can be generated. Other ways of structure gener-
ation are obtained from multiple fluids simulations, or from Reaction-Diflusion models
derived from the lattice gas.

LATTICE GAS MODELS

The lattice gas models enable to implement simulations of flows on a microscopic
level. Here particles with a unit velocity and mass move on the vertices of a graph.
This idea goes back at least to Broadwell (1964), and was recently considerably extended
to solve hydrodynamics problems, mainly in the field of turbulence (Hardy et al., 1976;


























