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4.2.1 Disude Balance [aws

avj -ndS = /vfdx for all “control volumes” V, (1.6.0.3)

o\ Idea of FMV:

Enforce the conservation/balance law (1.6.0.3) only for finitely many control volumes.
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B> Second ingredient of FVM
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local numerical fluxes

For two adjacent cells Ci, C; with common edge T := C; N Cy.

Numerical flux  Ji = ¥ (i, px) & friki -n; dS

Y = numerical flux function, j = (heat) flux, see (1.6.0.2), n;; = edge normal, see Fig. 264.

B> First ingredient of FVM: Finitely many non-overlapping control volumes C;,i =1, ..., M,

covering the computational domain: O = (JM, C;
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ac,.i'n"dszfcifdx = kg Lk—/ fdx. (4.2.1.6)
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HZ.2. Duval Meshes

4221 (Vbrorse dual meshes )
M Z (pn'm;o/) M&/WWV meh JA of @< RF
with node net 12, .\ Py S
Upronor el v Lo
Ci:={x € :|x—p;l <[x—p;||Vj # i} .
- /ym'né’ v o pr tan o gy other nate
Unoyst dual meph

(4.2.2.2)

<1 Voronoi dual mesh:

e: nodes of primal mesh

—: edges of primal mesh

—: edges Voronoi dual mesh
: Voronoi dual cell for p;
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< Obtuse angle w:

> circumcenter ¢ triangle
nodes i, j connected by edge
> geometric construction breaks down

> connectivity of unknowns uncleat

Theorem 4.2.2.4. Angle condition for Voronoi dual meshes

The following angle condition ensures that the Voronoi cells belonging to adjacent nodes of a trian-
gular mesh have a common edge (C;NC; #©® <  nodes 1, connected by edge of M):

(i) sum of angles facing interior edge < 11,

(i) angles facing boundary edges < 7/2.



Triangular meshes satisfying the angle conditions (i) and (i) from Thm. 4.2.2.4 are called
Delaunay triangulations.
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4.2.3. Relahipnshup of F UM avd FEM
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Obtain the numerical flux from Fourier’s law
j(x) = —x(x) grad u(x) ,

applied to a (sufficiently smooth) 1,

Idea:

xeQ, (1.6:0.5)

: () — IR reconstructed from dual
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Jac;

where n; = exterior unit normal vector to 9C;.
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The finite volume discretization and the finite element Galerkin discretization|sgawh(the:gayesiisipm
matrix for the model problem (4.2.3.1).
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