SENCH OF ANISOTROPIC PROBLEMS
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Description of the scheme

We consider a grid 7 made up of Ny, triangular cells and N f
boundary edges. We define B = {X,

J{lﬁjﬁNma‘i‘Nf}
the points which are the intersection of the angle bisectors of each

triangular cell and the points located on the middles of the edges
of the boundary. For any node O; of the grid (not located on the
boundary), there exists a triangular cell <XT¢,17XT¢,2>XT¢,3) (with
X7 € B) so that the node O; is inside this triangular cell. In

$Jj=1,2,3
practice, we choose the points closest to O;. So, there exists three

positive or zero coeflicients A; ;.j—1 23 with Z{1<j<3}>‘i,j = 1,

such that > {1<j<3})\i7j0i)_()ﬂj 0. We approximate the value
of the concentration C' at the point O; with the expression

Co, = 2 {1<j<31 i Ot

///
X7
T3

Grid composed of triangular cells

Results for Test 1.1

umin= 0.0, umax=1.0.
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Description of the scheme

Homogeneous case

Calculation of the flux
For an edge a belonging to A;,;, the integration of the first equation
of system (1) on PTj; , using Green’s formula leads to, for i=1,2:

/ Gd$) = VO = / Cidl
PT;, PT;, OPT;,

Using a second order in space formula, we get, for ¢ = 1, 2:

(1)

1 1

- — _
QSFZ-@COWW ia) T 55 F—Z.pa(_CTani,a —Crin; ) (2)

— L
di.a =

umin= (0.0, umax=1 + sin(1).
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Description of the scheme

The terms 1 ¢.7q and @3 4.7 can be written:

Q1,a-a = 11(Co,, — Cr+) + B1(C- — Cr)

and
B.a-Ma = 2(C0,, — Cr-) + B2(C- — Cr+)

with (31, (9 positive coefficients, v1vo < 0.

Let us assume v < 0, v1 > 0.

If Co,, — Cr+ =0 (resp. Cp,, — Cp- = 0), we choose q.
(resp. @.ng = (2 4.1q). Otherwise, we define:

—

a— 41.a-

)

—%|Co,, = Or-141,0-Ta + 11|Co,, — C1+,0-Tia
—2/Co,, — Cr-| + 1|Co,, — Cr+|

q.Nqg =

Note: if y1 < 0, the roles of ¢ 4.7iq and @2 4.774 are reversed.
Calculation of the main unknown C7r

Let us integrate the mass conservation equation (the second equation
of the system (1) over T. We get:

= /T a0 =S(T)fr  (6)

Results for Test 1.2

e Triangular mesh mesh1l ~~ ocvl2=1.97, ocvgradl2= 1.00.

e Triangular mesh mesh1l ~~» ocvl2=1.98, ocvgradl2= 1.00.
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1.13E-03
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We perform 3 iterations in the fixed point algorithm.
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e Comments

We perform 3 iterations in the fixed point algorithm.

Results for Test 5 : Heterogeneous rotating

e Non conforming rectangular mesh mesh5. umin= 0.0, umax= 1.0.

~ ocvl2= 1.90.

nunkw

nnmat

sumfux

anisotropy

erl2

ratiol2

IS =T, SRR NCREY P

32
128
012

2048
8192
32768
131072

193
921
4009
16713
68233
275721
1108489
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9.10E-02
1.92E-02
3.13E-03
5.52E-04
6.51E-05
8.02E-06
1.10E-05

3.65E-01
1.24E-01
4.59E-02
1.53E-02
4.62E-03
1.30E-03
3.45E-04

1.06E-01
2.55E-02
8.90E-03
2.87E-03
8.38E-04
2.26E-04
5.74E-05

3.66E-01
1.31E-01
4.42E-02
1.45E-02
4.42E-03
1.26E-03
3.38E-04

1.11E4-00
5.61E-01
2.77E-01
1.36E-01
6.64E-02
3.41E-02
1.92E-02

9.63E-03
3.02E-03
9.03E-04
2.71E-04
8.17E-05
2.35E-05
6.39E-06

1.36E+00
1.13E4-00
1.04E4-00
1.01E4-00
1.00E4-00
1.00E+00
1.00E+00

e Comments

Results for Test 8 and Test 9

e Test 8 Perturbed parallelograms mesh mesh8.

umin= 0.0, umax= 1.0.
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e Test 9 Anisotropy with wells. Square uniform grid mesh9.
umin= 0.0, umax= 1.0,

nunkw nnmat sumflux

umin

umax
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904

€ 0.00E+00 1.00E+00

e Solutions of Test 8 (left), Test 9 (right)

For test 5, we divide each quadrangular cells into two triangular
cells. We check that we obtain a positive solution. We perform 10
iterations in the fixed point algorithm.

e Comments
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For test 8 and 9. we divide each quadrangular cells into two trian-

oular cells. We observe that all the oscillations disappear with the
VEFPMMD scheme.




