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EXAMEN

Détermination de la distribution de temperature T(X, y) a travers une plaque de
largeur L, de hauteur H, d'éapisseur e et de conductivité thermique k soumise aux (C.
L.) soit de Dirichler soit de Neumann..

T, oubien q(0,y)=q,,,
T(L y) =T, oubien q(Ly)=q,,

T, oubien q(x, 0)=q,,

T, oubien q(x, H) =gq,,



| > Restart: Digits := 4 :

| Données:
> L:=0.3; H:=0.4; e:=0.01; k:=1000; éx := 0.1; 6y := 0.1;
L:=0.3
H:=04
e:=0.01
k:=1000
ox:=0.1
_ oy:=0.1
| Calcul du nombre de divisions:
> ndx:= L ; ndy = ﬁ;
OX oy
ndx:= 3.000
L ndy :=4.000
| Calcul des surfaces:
> Aw = Jy-¢
Ae = 9y-¢
AS = 0X-¢
An = oX-¢
Aw:=0.001
Ae:=0.001
As:=0.001
L An:=0.001
> . = round(ndx); j.,.. = round(ndy);
Inax -= 3
_ Jmax -= 4
Nombre d'équations:
> Ne = imax' jmax
L Ne:=12
Abscisses des noeuds:
> x[0] == 0;
forifrom1to i, do
x[i] = (;X +(i—1)-0x;
end do;
X[ I t1]=1L
Xy:=0
X, :=0.05000
X, :=0.1500
X3 :=0.2500
xy:=0.3

_Ordonnées des noeuds:
> Y[0]:=0;




for jfrom1to j . do

Wil = Y+ (= 1) by
end do;
y[jmax+1] = H,
Yp:=0
y; :=0.05000
¥, :=0.1500
y3:=0.2500
Y, :=0.3500
i y;:=04
Conditions aux Limites:
>T,:=0,T,:=0; T,:== 0; T, := 100;
T,:=0
Tp01:=0
T.:=0
i 1,:=100
> q,,=5-10% q,:= 0; 4= 0; q,, = 0;
qd,,:= 500000
dp.01:=0
dg-=
n an-=
[ Noeuds internes:
> forjfrom2to j . —1do
forifrom?2to i, —1do
Suli, j] = 0;
ayli j] = KAV,
ox
ayli jl = K28
OX
agi, j] = X2,
oy
ayli, j) = XA,
oy
i j] = k-Aw n k-Ae n k-As n k-An;
OX OX oy oy

Sp[l, J] = aW[i! J] + aE[is J] + aS[i! J] + aN[i! J] - ap[i! J]s
end do;




L end do;

 Noeuds Ouest:
> forjfrom2to j . —1do

Sull, jl= q, Aw+ 2-kAw k'AW-TW;
X

. k-Ae
ag 1, jl = ;
el 1, ] e

. k-As
adl, jl = —;
J1,J] 5

. k-An
ayll, jl:= ;
N1 J] 5
a1, j] = 2- k-Aw " k-Ae + k-As + k-An;

oX oX oy oy

. . k-Ae k-As . k-An
if T, =0then a1, j] = + +
W pl1.J) 8 Sy Sy

end if;

S, jl = ayll, j1+ agll, jl+ ad 1, jl+ ayl1, j1—apl1, j];

end do;

Suy ,:=500.0

an, 5= 0
ag, = 10.00
g = 10.00
Ay, ,'= 10.00
ap, = 50.00

Spy 5= 0.
Suy 3:=500.0

Ay 7= 0
aEl, . 10.00
aSl, 3= 10.00
aNl, 3= 10.00
aPl, . 50.00

i Spl, 3:=0.

Noeuds Est:

> forjfrom?2to j . —1do




) ) 2- k-Ae
Su[ lmaX,J] = q,Ae+ S -T,;

. . kAw,
Ayl e J] = 5
aE[imax’ J] = 0;
. .. kAs,
. . kAn.
aN[lmaX, J] T 6)/ ’
) . k-Aw  2-k-Ae k-As k-An
Wlhae =g = 5 Ty T

if T, = 0 then aP[ Inax J] = k.éiw + k.b?s " k.‘;?’n

end if;

Sp[imax’ J] = aW[ imax’ J] + aE[imaX’ J] + aS[imaX’ J] + aN[imax’ J] - aP[imaX’ J]’
end do;

Sll3, ) = O.
aW3, ) :=10.00
a153, ) =0
a%’ 5= 10.00
aN3, ) :=10.00
p, = 50.00
Sp3, 2 = O.
SUB, 3 = O.
aWs, 3 :=10.00
aE& 3 =0
a%‘ 3 =10.00
aN& 3 :=10.00
ap& 3 :=50.00
| Spg’ 3 = O-
Noeuds Sud:
> forifrom2to i —1do
. 2- k-As
Suli, 1]:=qyAs+ 5 T
. k-Aw
ayll, 1] = ————;
wli 1] e
ali 1]= KAe,

X




agi, 1] :=0;

. k-An
ayli 1] := ;
NG 1] 5
a[i 1]:= k-Aw n k-Ae n 2- k-As n k'An;
oX oX oy oy

k-Aw " k-Ae " k-An

end if;
ox ox oy

if T,=0then ap[i 1] :=

Spli, 1] = ayli 1]+ agli 1]+ adi 1]+ ay[i 1] - apli 1];
end do;

Su, 1 :=0.
Ay, | = 10.00
g, | = 10.00
aSz, L 0
ay, | 1= 10.00
p, | = 50.00
| sz‘ 1 = O.
Noeuds Nord:
> forifrom2to j . —1do
.. 2- k-An
Sull Jmax] = e An+ == 27 T
. _ kAw.
aW[ L Jmax] ’_ Sx ’
.. _ kAe.
aE[l’ Jmax] '_ Sx ’
.. _ k-As.
aS[ L Jmax] '_ 5)/ ’

aN[i’ jmaX] - (l)<; k k 2-k

.. -Aw -Ae -As - k-An
apli, = + + + ;
Pl Jmax ] X X % Sy

_ k-Aw n k-Ae n k-As

if T, = 0 then Ap| b Jnax| = 5 5 5 end if;

Sp[ i’ jmax] = aW[ i’ jmax] + aE[ i’ Jmax] + 615[ i’ jmax] + aN[i’ jmax] - aP[ i’ jmax];
end do;

Suz’ 4-=2000.
aWz, A :=10.00
g, 4= 10.00

:=10.00

affz, 4



a =0
No 4

ap, :=50.00
P2, 4
I Sp, 4= -20.00
Noeud (1,1):
> Su[l,1]:=Sull, 2]+ Sul2, 1],
ay[1, 1] = 0;
k-Ae
a-[1,1]:= ;
(1, 1] o
adl, 1] = 0;
k-An
avll, 1] := ;
N1 1] 5
if (T, = 0and T,=0) then a,[1, 1] = KA€ | k'(;“” end if
)
if (7, = 0and T, # 0) then q,[1, 1] = < & + £ 545 1 KM enaif;
)4 )4
if (T, # 0 and T,= 0) then a,[1, 1] = - ’;AW + k;‘e + k';‘” end if;
X X %
if (T, = 0and T, + 0) then ay[1, 1] = = ’;‘AW + k'(;‘e + 2'(’3""‘5 + k';‘”
X ) )
end if;
Spll, 1] =ayll, 1]+ ag[l, 1]+ adl, 11+ ayl1, 1]- ap[1, 1];
Su, :=500.0
Ay, =0
g, = 10.00
g | =0
Ay 1= 10.00
Ap, | = 20.00
Spy, 1 :=0.

=Noeud (imax,1):
> Su[ fpas 1] = SU[ fpa 2]+ Sul2, 15;

. k-Aw
iy e 1] 7= =3
aE[ ?max’ 1] = O;
ag Ipae 1]=0;
. k-An
Ayl o 1= 75
_ kAw | kAR oqi

if (T,=0and T;=0) then ap| i ., 1]:= S Y




kAw 2-kAs . k-An

if(T,=0and T.,+0)thena,[i_..1]:= + + end if;
( e S ) P[ lmax ] Sx 5)/ 5)/
. . kAw  2-k-Ae k-An .
if (T, 0and T.,=0) then a , 1] := + + end if;
. . k-Aw 2-kAe  2-kAs k- An
if (T, #0and T, + 0) then a , 1] := + + +
( e S ) P[ lmax ] 5X 8X 6y 6)/

end if;

Sp[ ' ax’ 1] = aW[ ilnax’ 1] + aE[ imax’ 1] + aS[ ilnax’ 1] + aN[ imax’ 1] - aP[ imax’

L]
Sugz 4 :=0.
Ay | = 10.00
gy 1= 0
g, = 0
ay, | 1= 10.00
Ap, | = 20.00
Sp; 1:=0

=Noeud (1,jmax):
> Su[1, jax] = Sull, 214 Su[2, joa;

Ayl L, Jmax] = 0;

. k-Ae
aE[l’ Jmax] = Sx ;
k-As
aS[l’Jmax] = 5)/ ,
aN[l’ jmax] = 0;
if (T, = 0 and T, = 0) then a1, j,..] — k';‘e + k‘SAS end if
X )4
. . k-Ae k-As 2-k-An .
1f(TW= Oand T, + 0) then ap[ 1, Jax| = ™ + 5 + 5 end if ;
. . 2- k-Aw  k-Ae  k-As .
if (T,,# O0and T,,=0) then ap| 1, j,..] = S + 5 + 5 end if;
. . 2-k-Aw  k-Ae  k-As
1f(TW #0and T, + 0) then ap[l,JmaX] = ™ + ™ + 5
4 2 kAn g if:
oy

Sp[l’ jmax] = aW[l’ Jmax] + aE[l’ Jmax] + (15[1, jmax] + aN[l’ jmax] - aP[l’ jmax];

Su1'4 :=2500.

a =0
M, 4




g 4= 10.00
Ay 4= 0
Ap, 4= 40.00
Sp, 4:=-20.00

Noeud (imax,jmax):
> Su[lmax ’ Jmax] =

s Jnar] = 5
114 ax’ JYmax Sx ’
aE[ imax’ jmax] = O;
Ol ] = 5
S ax’ Jmax 5)/ ’
aN[imax’ jmax] = O;
if (T, = 0and T, = 0) then ay i,,,., jax| = k':;‘w + k'SAS end if
X )4
. . . kAw Kk As  2-kAn .
if (T,=0and T, # 0) then ap| i, ... jmax] = 5 + 5 + 5 end if ;
. . . k-Aw = 2-kAe . k-As .
if (T,#0 and T, = 0) then aP[ [ jmax] = e + ™ + 5 end if;
. . . kAw = 2-k Ae . k-As
if (T,#0and T, = 0) then ap|iy .. Jmax] = e + e + 5
+ 2-kAn g if:
oy
Sp [ imax’ J:max] = aW[ imax’ jmax] + aE [ imax’ jmax] + aS[ imax’ jmax] + aN [ imax’ jmax]
- aP[ Imax Jmax];
Sug 4= 2000.
Ay 0= 10.00
aEB, L= 0
a%’ L= 10.00
aN3, L= 0
aPB, L= 40.00
i Sp3,4 :=-20.00
\ 4 Equations:
| > k:==1:

[ Résolution pour les noeuds internes:
> forjfrom1to j . do

forifrom1to i, do
Eq(K] = apl i, jI-TT4, j1= ayl[ i jI- Tli—1, jl+ agl i, j]- Tli+ 1, j]




+ad i jI-Tl, j—1]+ayl § jI-T(L j+ 1]+ Sul i, j];
Var(k] = 111, jl;
k:=k+1,
end do;
end do;

=Ec:riture du systme d'équations:
> for kfrom 1 to Ne do Eg[ k] end do;
20.00 L= 10.00 Lo, + 10.00 I, | + 500.0

30.00 T, = 10.00 T, ,+ 10.00 L+ 10.00 T
20.00 L, = 10.00 L, + 10.00 T, 4
30.00T; ,=10.00T; ; +10.00 T} 3 +10.00 T, , +500.0
40.00 1, ,=10.001, ; +10.00 7, 3 +10.00 T, , +10.00 T3 ,
30.00 T; , = 10.00 T3 | +10.00 T3 5 +10.00 T, ,

30.00 T 5= 10.00 T+ 10.00 T, + 10.00 T, 5+ 500.0
40.00 T, 5= 10.00 T, ,+ 10.00 I, ,+ 10.00 L5+ 10.00 T 4
30.00 T 5= 10.00 L, + 10.00 I, + 10.00 T, 4
40.00 T; ,=10.00 T; 3+10.00 T, 4, +2500.

50.00 T, ,=10.00 T, 3 +10.00 T; ,+10.00 T3 , +2000.

i 40.00 I3 , = 10.00 13 3 +10.00 T, , +2000.

;> Eqgs := [seq(Eq[k], k=1.Ne)]:

| > Vars = [seq(Var[k], k=1..Ne)]:

> SolT := solve(Egs, Vars);

SolT:= [[Tl, 1 = 260.0, T, = 227.8, I, = 212.2, T ,= 242.3, L ,= 211.2, T,
=196.5, T 5= 205.6, T, 5= 178.2, L 5= 166.2, L ,= 146.3, T, 4= 129.7,
L, = 124.0]]

;> with(LinearAlgebra) :

Forme matricielle:

> A, b:= GenerateMatrix(Egs, Vars)

12x12Matrix || 1..12 Vector .,y
A b Data Type: anything , Data Type: anything
Storage: rectangular Storage: rectangular
i » Order: Fortran_order_ Order: Fortran_order

[ > seq(b[i], i=1..Ne)

| 500.0, 0, 0, 500.0, 0, 0, 500.0, 0, 0, 2500., 2000., 2000.

> seq(Ali i],i=1..Ne)

| 20.00, 30.00, 20.00, 30.00, 40.00, 30.00, 30.00, 40.00, 30.00, 40.00, 50.00, 40.00
| Récapitulation:

> seq(seq(ayli jl, i=1.1,.),J= 1 Jnax)

| 0, 10.00, 10.00, 0, 10.00, 10.00, 0, 10.00, 10.00, 0, 10.00, 10.00

> seq(seq(agli, jl, i=1.0..)sJ=1.Jmax)




10.00, 10.00, 0, 10.00, 10.00, 0, 10.00, 10.00, 0, 10.00, 10.00, 0

> seq(seq(adli jl, i=1.0,,),J=1-Jnax)

0, 0, 0, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00
> seq(seq(ayli jl, i=1.0,,), J= 1 .Jpax)

10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 0, 0, O
> Seq(seq(Su[i, Jli= 1..imaX),j: 1..jmax)

500.0, 0., 0., 500.0, 0, 0., 500.0, 0, 0., 2500., 2000., 2000.
> seq(seq(apli jl, i=1.0..),J=1.Jnax)
[ 20.00, 30.00, 20.00, 30.00, 40.00, 30.00, 30.00, 40.00, 30.00, 40.00, 50.00, 40.00
> seq(seq( Spli, jl,i=1 ..imax),j: 1..jmaX)
o.,0.,0,0,0.,0,0,0., 0., -20.00, -20.00, -20.00

>




