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EXEMPLE §

Détermination de la distribution de temperature 7'(x) a travers une barre de section 4, de
conductivité thermique £ et de longueur L dont les extrémités sont soumises aux (C.L.):

Conditions aux limites (C.L):

V¥ Solution
| > Restart : Digits = 4 :
> L= 0.15; A := 1000; S := 0.01; ndx := 3;

L:=0.15
A :=1000
S:=0.01
L ndx =3 (1.1)
L
> Gi= ——
o ndx ~

8¢ := 0.05000 (1.2)




> 0. = ndx;
L lmax = 3
Nombre d'équations:
> Ne = Lax
| Ne =3
Abscisses des noeuds:
> x[0] = 0;
for i from 1 to Ne do
&
x[i] = > +(i—1)-6&;
end do;
x[imax + 1] =L,
Xy =0
X, = 0.02500
x, :=0.07500
x3:=0.1250
x,:=0.15
Conditions aux Limites:
> T[0] = 10;
T[imaX + 1] = 50;
T,=10
T,:=50
Noeuds internes:
> for i from 2 to [ax — 1 do
Spli] = 0;
Suli] = 0;
A-S
agli] = ——;
4 S
agli] == aylil;
apli] == ayli] + agli] = Splil;
end do;
Sp, =0
Suy =0
aW2 =200.0
a, =200.0
ap =400.0
[ Noeud gauche:
2-A-S
> Sp[l]:= - ;
v &
2-A-S
Sull] = TTo];
&
ay[1]=0;
AS
agll] == —;
E 8¢
ap[l] = aw[l] + CZE[I] _Sp[l]>

(1.3)

(1.4)

(1.5)

(1.6)

(1.7)



Sp, = -400.0

Su, :=4000.
an =
aE1 :=200.0
aP1 :=600.0 (1.8)
[ Noeud droit:
. 2-A-S
> Sp[lmax] = - 5 :
. 2-A-S
Su[zmax] = 5 ~T[ lmax—i-l];
. A-S
aW[lmaX] ,

Sp, = -400.0

Su, :=20000.

ay, = 200.0

aE3 =0
ap = 600.0 1.9)
\ 4 Equations:
>k=1

k=1 (1.1.1)

Résolution pour les noeuds internes:
> forifrom1toi_, do

Eqlk] = apl i1 T[il=ay[ i]-T[i — 1] +ag[ i1-T[i + 1]+ Su[ i;

k=k+1;
end do;

Eq, = 600.0 T, =4000. +200.0 T,

k=2
Eq, :=400.0 7, =200.0 7, +200.0 7,
k=3
Eq,:=600.0 7;=200.0 7, 4+ 20000.
k=4 (1.1.2)

[ Ecriture du systéme d'équations:
> for k from 1 to Ne do Eq[k] end do;
600.0 7, =4000. +200.0 T,

400.0 7,=200.0 T, +200.0 T,

600.0 7, =200.0 7, + 20000. (1.1.3)
> Eqs = {seq(Eqlk],k=1..Ne)};
Eqs = {600.0 T, =4000. +200.0 T, 400.0 7, =200.0 7; + 200.0 T, 600.0 T; (1.1.4)

=200.0 7, + 20000.}




> Tmps = [seq(T[i],i=1.Ne)];
Tmps = [Tl, T, T3]
> SolT := solve(Egs, Tmps);
SolT = [[Tl =16.67,7,=30., T; =43.33]]
;> with(LinearAlgebra) :
Forme matricielle:
> A, b := GenerateMatrix(Eqs, Tmps)
600.0 -200.0 0 4000.

A, b= 0 -200.0 600.0 |, [ 20000.

-200.0 400.0 -200.0 0

(1.1.5)

(1.1.6)

(1.1.7)



