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Scientific Report

Report on Euromech 287

The colloquium Euromech 287: Discrete models in fluid dynamics has taken place in
Cagliari on September 22-25 1992.

The Colloquium has been attended by about 50 scientists, with 38 distinguished speakers
from 14 countries including USA and Isracl (sce attached list).

Most discrete microscopic techniques relevant to the modeling of fluid flows were covered
by the official lectures, including

* Basic thermodynamics of Discrete Velocity Models (DVM)
* [ixact solutions of DVM
* Lattice Gas Cellular automata
 Lattice Boltzmann methods
* Molecular Dynamics
* Direct Monte Carlo Simulation Mcthod
The meeting developed in a lively and productive atmosphere with intense discussions in

and out the time-schedule of formal lectures.  Among others, some issues which emerped
out of these discussions, arc the following;

* The notion of temperature in DVM needs to be handled with care. In particular, a new
relation between the entropy rate and the heat released has to be introduced to avoid
paradoxical effects related to the discrete nature of velocity space.

« Lattice Gas Cellular Automata not only reproduce the large-scale features of fluid flow,
but also provide a quantitatively correct representation of short-scale fluctuations for a
wide class of reaction-diffusion systems,

* The Lattice Boltzmann method can be extended in such a way as to achieve higher-
order accuracy. In addition, it can now be formulated also in non-uniform lattices,

* Molccular Dynamics and Dircct Simulation Monte Carlo (DSMC) can be successfully
applicd to study shock waves and compute corrections to Navier-Stokes solutions,

* DSMC can be uscfully employed to simulate probability distribution functions (p.d.f.)
in turbulent reacting flows.

* A new mcthod, called “Iydrostochastics”, has been presented and shown to produce
remarkably good results for one and two-dimensional homogencus turbulence,

A new class of exact DVM solutions has been presented.

It behooves to the organizers to acknowledge the financial support by the three sponsors,
CNR (Italian National Reserach Council), CRS4 (Center for Advanced Studies, Rescarch
and Development in Sardinia) and Fondazione IBM Italia, whose generous contribution has
permitted to provide practically all Bastern European scientists with full (travel + lodging)
financial support and several Western ones with partial support (travel or lodping).  Special
thanks are due to CRS4, who also provided an outstanding organizational support.
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