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Gmsh: a three-dimensional finite element mesh generator with built-in pre- and post-processing facilities
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Description
s Gmsh is an automatic 3D finite clement grid generator with a built-in CAD engine and post-processor. Its design goal is to provide a simple meshing tool for academic problems with
“ parametric input and advanced visualization capabilitics.

2]
45 ra Gmsh is built around four modules: geometry, mesh, solver and post-processing. The specification of any input to these modules is done either interactively using the graphical user interface or
29 in ASCII text files using Gmsh's own scripting language.

See the screencasts for a quick tour of Gmsh's graphical user interface, or the reference manual for a more thorough overview of Gmsh's capabilities.

1y Download

Gmsh is distributed under the terms of the GNU General Public License (GPL). Pre-compiled binaries! are available for Windows (XP & Vista), Linux (Intel, glibc 2.3) and Mac OS X (10.5,
Universal binary). Tutorial and demos files are included in all the archives.

« Current stable release: Mac OS X and source code 2

lows, Lint

+ Experimental versions (these might be buggy, or might not even launch: use at your own risk!):
o automated nightly builds: Windows (build log), Linux (build log), Mac OS X (build log)
o nightly cvs source snapshot

 Rrowse all versions: hinaries and sonrces.
iné




The Finite Element Method

is a way of computing
approximate solutions to a
mathematical model describing
a physical process.

What is a mathematical model ?
A boundary value problem.

ble solids mechanics .
fynamics (CFD) What is a boundary value problem ?

A set of partial differential equations

Transport phenomena with boundary and initial conditions.

Climatology




Finite Elements, Finite Differences,
Finite Volumes etc.

Particles Methods

Partial Differential

Equations Finite Elements

Finite Differences

Algebraic System
Finite Volumes of Discrete Equations
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Construction
d’un modele pour prédire 1’évolution

d’un milieu continu

Dynamique moléculaire de I’air

1 litre d’air

La prédiction avec la dynamique
1023 molécules

moléculaire est tout-a-fait
impossible pour des écoulements
complexes

Ordinateur

10'° opérations par seconde
103 secondes ou 100.000 années
juste pour référencer une fois chaque molécule

v

Hypothese du
modele continu




[.a densité obtenue

comme une
moyenne...

p(Vr7 X, t) =

r . . r

4 Non uniformité

macroscopique

Essentiellement Point matériel
constant t
P p(x,1)
Fluctuations

moélculaires Vr




Le comportement de nombreux systémes est essentiellement

\
Hypothese
°1° le méme que si on supposait qu’ils étaient parfaitement
des milieux

continus

Expérimentalement, on observe bien
une séparation des échelles,

p(V,r.’ x’ t) typiquement 1073

Non uniformité
macroscopique

Essentiellement
constant

p(x,t)

l\ A AN
\I N

Fluctuations

moélculaires
Echelle

[
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[Lois de

conservation

D) = A1) + Ao(0) + .

Apports extérieurs

Ax(t)

Ai(t)
Contenu : masse, quantité de mvt,
P TN énergie...

[ ew

' J\H Contenant : volume materiel ou
Observateur

volume de controle




Lois de conservation,
lo1s de comportement,
conditions aux limites.

Fo(t)
Falt)
Lois de Lois de
conservation comportement
Congditions aux limites @ h
Vi(t) )\» V(t)

<(t)

M Pe(t)
M,(t) Pa(t)
Consevation de la masse, m
V() 40
Qa(t)

de la quantité de mouvement,
du moment de la quantité de mouvement

b 4 :
et de ’énergie. Q.(1)



Formes globales
de la conservation

t)
A
de la masse
ME(t)

vV Ve

Volume de controle
Ensemble de points eulériens

V(X, t) — Uz'(.’L'j, t)ez-

vV V(t),

Ensemble de points matériels en mouvement se
déplacant a une vitesse macroscopique v(X,t)




Conservation

Mo Vv, de la masse

satisfaite pour une certaine classe de systéemes, M - /‘ /(t) ,0 d V

a tout instant

Forme locale

sous certaines conditions D + 10 V * N — 07
de continuité.. t

satisfaite en tout point et a tout instant




