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6H>+FH3m9t7f7=9$U:NH2 . >+6H3��9�P 024U . < . 2}hji 024U�>+FHh?2 L 2�687 h?> . 3fEGF�ik<?hHU�> Ls-/. 246/P FH6H2}U�>+FHU:NH2¤h?< L <,7=2- 9 . < 02�7=9$h?2 7fF . T/FHh?2�6G7f2$� U$ik243�7��9�PH< . 2rPv9t6H3�FH6H2yM89 L�L 2£P/2 - 9 . 9 L �2�7 . 2�3uK5FH3fEGF�ik<?U�<
6H>+6y2Vl - h?> .10242 *
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?I�� GK����% � � � ���! "� GK� ��'��� � �� � � ��� % � GK� �����& �� � ��� % �
� \^ �#� \^ ���;% ^ bg�"%�� ^ �"a�%X���"a � � ik2Vl -m02 . <?2�6HU42 PH2 .102VW 02 . 246HU�2$�@<?h?hDFH357 .102�2 - 9 . h?9
�vM *GIQ*,) �;EGFH2}6H>+FH3]U:N/2 . U:N/>+6H3��9�P 024U . < . 2q243�7 U4>+6/357=<,7=F 02�2�P�ikFH6 .1024U�< - <D24687{UVOQhD<?6HP . <?EGFH2
WX2 .fL�02}PH2 . 9�O+>$6 )+) U L �+U�>+687=2�6v9$687¬F/6H2}Nv9$F/7f24F . PH2 L 2 . U�F . 2}PH2 ) U Ly* � 243 - 9 . >+<?3
<?6/W 02 . <?2�F . 2�3}2�7}3fF -¬02 . <?24F . 243u3f>+687¤<?35>+h�9t6G7f243 * � 9 - 9 . >+<ph�9t7 02 . 9th?2�2�357uU4>+6HP/FHU�7 . <?U�2 *
�4��� ^ #$��%X��� � ^ #+�'!����v��� � | 6 U42 . U4hD2�PH2 )��8§ 02�h?24UV7 . >QPH2�3�243�7AP/<?3 - >+3 02�Pv9$6H3�h?9- 9 . >$<p<?6QW 02 . <D24F . 2$�/9$F . 9�O+>$6�� � C��k������* � 243 024hD24UV7 . >1PH2�34�HPH2 )���� U:NH9$U4FH6/2434� 35>+687
243 - 9$U 02�243�P/2 I��S�GI�����*
� �v%&a4�'�����! ^ ��� ^ ^ � $"�;%�"#8%!$ ^ � ^#" ���"#$��%X�'��� ^ � ^ ��� � � 2�757=2£2�l -m02 . <D246HU�2g902V7 02 L <?352�246 - h?9$U42B9 �H6yPpi 02V7=FHPH<D2 . PH2�3 024U4>$FHh?2 L 2�6G7f3�TH<?P/< L 246H35<?>+6H6/24h?3 7=F . THFHhD24687=3 *
� 2@U4>$F . 9$687�<?6;K52�U�7 02@T'>+FHU4hD2B24687 . 2«h?2BU�2 . U�h?2@P�i 024h?2�U�7 . >1PH243u2�7uh�9 - 9 . >$< U4>+6HP/FHU�7 . <?U�2
h�9t7 02 . 9th?2$� L 2V7f7=9$687�9$<?6H35<qh�9�U�>+F . >+6H6H2g2Vl17 02 . <D24F . 2gPH2FOvFH<?P/2r246 L >+FQª+2 L 24687 - 9 .
WX> . U�2�P/2 � 9 - h�9$U�2 * � 2�PH<D3fEGFH2�<?687 02 . <D24F . 6�i 02�7=9$687 - 9$3B24687 . 9 � $?6 02$� FH6H2�U�>+FHU:NH2�h?<DT . 2
U4<?3f9$<?hDh 02�2 -/. 246/P�6v9$<?353=9$6/U42�9tF�6H<Dª$2�9$F�P/2«hjik<?6�K524U�7f<?>+6yPHF�U�>+F . 9$687 * � hDh?2@M 0246 02 . 2�P/2
h�9�7=F . THFHhD246HU�2@PH9$6H3}hji 024U�>+FHh?2 L 2�687 *

?I�@? �&% � � G�N % DK� A � A ��B�� ��C���MLFNK� � N � �� ���%- �N'� �)(
A ����� GK� ���*���'��� � �� � �!��� %-� + ,.-0/21

1 %21 %'$ 354 9 ,436)
� 2¤U:Nv9 L�-£L 9tM+6 02�7f<?EGFH2 � 243�7q< Ls- >+3 02�ª$2 . 7f<?U49$h�2V7¬F/6H<DWX> .5L 2 * � iJ9tF/7 . 2 - 9 . 7��1h?2

U:Nv9 L�- <?6HP/FH<D7 - 9 . h?2@U4>+F . 9$687 024hD24UV7 . <DEGFH2 .10243fF/hD7:9t6G7�PH243 L >+FQª+2 L 24687f3�PH20OvF/<?PH2�3

n
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������� IQ*D)�� hjik2Vl -m02 . <?2�6HU42 L 9t7=F .

24357u6 02�M+h?<DM+2�9$T/h?2�PH9$6H3}h?2�3¤U�>+6HPH<,7=<D>+6H3qPHFyh�9tT�> . 9t7=>$< . 2 *

1 %21 %21 )��0) 9��
� ik2VlQ<?3�7=246/U42 P�ikFH6BU:Nv9 L�-@L 9$M+6 02�7=<DEGFH2c7 . �243�<?687f246H352 - 2 .fL 2�7�PH2{PH<,ª1<?3f2 . hji 024U�>+FHhD2 L 24687

246 PH2�FQl © >+6H2�3£PH<?3�7=<D6HU�7f243 � FH6 02�U4>+F/h?2 L 24687 PH2�U4�BF . TH<?P/< L 246H35<?>+6H6/24hj�c2�7£F/6H2
U4>+FHU:N/2�h?< L <D7f2 - 9 . < 02�7=9$h?2}ª1<?35E1F/24FH352 * � l - h?<DU4<,7=>+6H3mh?2�3¬U�9 . 9$UV7 02 . <?3�7=<?EGFH2�3 -H. <?6HU�< - 9th?243
PH2BU4243¤PH2�FQl © >+6/243��

� >+6B3f2 - h?9$U42{Pv9t3"hD2{U�9$3�P�ikFH6 024U�>+FHh?2 L 2�687 R P�� ;&UVW �vM *�IQ*JI =V��PH2{ª1<D7f24353f2 3fFH<,ªt9$687
^�� ��35>+F L <?3m�9�FH6BU:Nv9 L�-@L 9$M$6 02�7f<?EGFH2 � - 9 . 9$h?hj�24h?2}�9 ^�� * � h+2VlQ<?3�7=2 FH6@M . 9tPH<?2�6G7
PH2BªQ<,7=2�3f3f2Bª+2 . 7f<?U�9th * � 2 L >+FQª+2 L 24687uNH> . < © >$6G7=9$h M+hD>+Tv9$h�3fFH<,ª$9t6G7 ^�� Pv9$6H3¤h?2
U:Nv9 L�- L 9$M+6 02V7=<DE1F/2Bª$2 . 7=<?U49$h"U .102�2AF/6�U4>+F . 9$687 �"!$�vª+2 . 3uh?243$#rP 02�U . >$<?3f3f9$687=3 *
� 9�ª1<D7f243f352 �9&%('*)+% 02V7:9$687 - h?FH3¤W&9$<?T/h?2$�vhD2BU4>+F . 9$687,�-'! U .10242AOy2�357�<D6/W 02 . <?2�F .4*
� 2 PH2 . 6H<D2 . 243�7£PH>+6/U 35F .f- 9t3f3 02 - 9 . h?2gU4>+F . 9$687s<?6HPHF/<D7�3f2�h?>+6/.10"! - 9 . h?9
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T�>$FHU4hD2 -H.102�U 02�PH24687=2gEGFH<q352 . 2VWX2 .fL 2r9$F�ª$>+<?35<?6v9tM+2 PH2 % ' * � h¬34i 02�7:9tTHh?<,7�9$<D6H3f<
FH6H2gT'>+FHU4hD2rPv9$6H3�hD2 - h�9t6 ; 0"! � 0�� = * � 2�7f7f2gT�>+F/U4h?2r2�6HM+2�6HP . 2gFH6/2gWX> . U42rP/2
� > . 2�6G7 ©�- 9 . 9$h?hj�24hD2«�9 0��8�Q9$FHM L 24687:9t6G7¬h�9BªQ<,7=2�3f3f2�<?6/W 02 . <?2�F . 2¤2�7¬PH< L <?6GFv9t6G7 h?9
ª1<D7=2�3f352A35F -m02 . <?2�F . 2 * � 2 - N 02�6H> L �6H2�FH6H<,WX> .fL <?352�PH>+6HUBhji 024U�>+FHhD2 L 24687}3fFH<,ªt9$687
� ��hD2�U4�BF . PH2 hi 02�U4>+FHhD2 L 24687g243�7 9$h?> . 3£TH<DPH< L 246H35<?>+6/6H24h * ¥¤>+FH3rª+2 .f. >$6H3- h?F/3�7:9 . P ;&UVW�� *�IQ*k� =uEGFH2�PH9$6H3�U42V7f7f2�U4>+6 �HM+F . 9;7=<?>$6���hD243�3524FHhD243�T'>+FHU�h?243�P/2
U4>+F . 9$687 - 2 . 3f<D357=9$687�Pv9t6H3�hD2@U��BF . 35>+687�> . 7=N/>+M+>+6v9th?243��9 � 2�7uh?2�3�WX> . U�243�P/2
� > . 2�6G7 © U4>+6HU�24687 . <?EGFH2�34��Pv9$6H3BhD2 - h�9t6 ; 0�� � 0"!M= ��2�h?h?2�3�6�iS9 -H- > . 7f24687@EGF�iSF/6H2U4>+687 . <?T/F/7=<D>+6gPH2 -H. 2�3f3f<D>+6 9$FFOvFH<?P/2@2V7¤6H2B3f>+687 - 9$3 L >$7 . <?U42�3 *

� Pv9$6/3]h�9 © >+6H2 -H. >1U:NH2�PH2qh?9 - 9 . >+<1NH> . < © >$6G7=9$h?2C;!�HM *8IQ*SR =��thD243c2Vop2V7=3cª1<D3fEGFH24F1l
< L�- >$3f24687chjik2VlQ<?3�7=246/U42qP�ikFH6�M . 9$PH<?2�687]PH2¬ª1<,7=24353f2 * � 9$6H3�6H>$7 . 2qU4>$6 �vM+F . 9t7=<D>+6��
h?2�F . 3u2�o�2�7=3�35>+687�U�>+6HU42�687 .102�3BPv9$6H3�F/6H2«U�>+FHU:NH2�hD< L <D7=2�P/2«W&9$<?T/h?2B2Vl17=2�6H3f<D>+6- 9 .u. 9 -H- > . 7�9$F�U��@F . PH2�hi 02�U4>+F/h?2 L 246874��2�6 . 9$<D3f>+6�P/2«h�9�WX> . 7f2«<?687f243f<,7 02APHF
U:Nv9 L�-£L 9$M+6 02V7=<?EGFH2 * � 9$6H3¬U�2�757=2 .1024M+<D>+6�� � 6H2 - 2�F/7qPH>$6HU - 9t3¬FH6H<,WX> .fL <?352 .
h?2�3Aª1<D7f243f35243 * � 2�757=2 © >+6H2sP 02��v6/<D7�h?9yU�>+FHU:NH2 PH2£�u9 . 7 L 9$6/6���U4>+FHU:N/2£h?< L <,7=2- 9 . < 02�7=9$h?2Bª1<?35E1F/24FH352$� .10243fF/hD7:9t6G7�PH2�hi 02�E1F/<?h?<DT . 2B2�6G7 . 2�hD243¤WX> . U�243�PH2 � > . 2�6G7 ©
2�7«h�9yª1<D3fU4>$3f<D7 02 * ¦Q24F/h?2 © >+6H2£PpiS2�l/<D357f246HU�2£PH2£M . 9$PH<D24687=3APH2sª1<D7f24353f2$��h?2�U4>+F �. 9$687 024hD24U�7 . <DE1F/2�34i O�U4>+6HU�24687 . 2$�1246HM$246HP . 9$687¬F/6 L >+F/ª+2 L 2�687mP/2 . >$7:9;7=<?>$6�P/2
h�9�U4>$F . >+6/6H2B2Vl17 02 . <?2�F . 2BPH2�OvF/<?PH2 - 9 . h?9�WX> . U�2�PH2 � > . 24687 ©t* � 9�U�>+FHU:NH2@246 �
7 . 9 � $?6H2q9$h?> . 3chD2¬U4�BF .{- 9 . W . >t7f7=2 L 2�687cª1<?35E1F/24FQl * � 6�PH<D7{9$h?> . 3cEGFH2�h?9�U4>+F/U:NH2
PH2@��9 . 7 L 9$6H6g243�7 �	����
� � *
� 2�7 024EGFH<?hD<?T . 2�24687 . 2shD243�WX> . U4243Bª1<?35E1F/24FH35243�2V7«hD243�WX> . U�243@PH2 � > . 24687 © Pv9$6/3
h�9«U�>+FHU:NH2BPH2B�u9 . 7 L 9t6H6 - 2 .fL 2�7qP�iS<D687 . >1PHFH< . 2 ;&U�W�� *JIQ*k� =mhjik24U:N/24h?hD2�U49 . 9$UV7=2 �. <D357=<DEGFH2�PH2�h�9£U�>+FHU:NH2�PH2��u9 . 7 L 9$6/6��pUtiS2�357r�9rPH< . 2�hjik24U:NH2�h?hD2 �9rh�9$EGFH2�h?h?2Ah?2�3
2�o�2�7f3¤ª1<?35EGFH24FQly35>+687¤P�iS> . P . 2 )$*

?I�! ��LFNK� ���  ���� GK� "K�0���
x �v6BPH2{P 024U . < . 2{hjik2Vl -m02 . <D246HU�2 wyx{z}|�~ ; �vM *�IQ*,) =��46H>+F/3 02V7=FHP/<?>+6H3pFH6 02�U4>+F/h?2 L 24687

PH2 L 2 . U�F . 2t��P/2«ª1<D7=2�3f352 ! � L 9$3f352«ª+>+hDF L <?EGFH2��v�'ª1<?35U4>+35<D7 02«U4<D6 02 L 9t7f<?EGFH2���� -H. 243 �
3f<?>$6�� 2V7 P/2 U4>$6HPHFHUV7=<Dª1<,7 02y24h?2�U�7 . <?EGFH2��]� 3f>$F L <D3 �9 FH6 U:NH9 Ls- L 9tM+6 02�7f<?EGFH2 �
ª+2 . 7=<DU�9$h * ¥u>$FH3�<?6;K52�U�7f>+6H3�FH6gU4>$F . 9$687 � ª+2 . 7f<?U�9th * � i 024EGFv9t7f<?>+6rP/F L >+F/ª$2 L 24687��/>+F02�EGFv9t7=<D>+6gPH2@¥�9�ª1<?2 . ¦17=>1U �$2�3u7 . <?PH< L 2�6H3f<D>+6H6H2�h?hD2$�G34i 024U . <D7u9$hD> . 3��

;������ ! ��� = ! � .
)
�
� $ ���� ! � )

�
��! � � ; I1*D) =

� ik246/3f2 L THh?2@PH243 - N 0246H> L �246/243 L NHPy9$T'> . P 0243}<?U�<�3f>$6G7¤P 02�U . <D7=3}2�6 P 02V7:9$<Dh�Pv9$6/3�" )+)�#
2�7�" n$#j*
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B

j_z

Lorentz Force

Fluid Velocity

Electric Current

e_z e_y

e_x

e_y
e_z

2D Flow 3D flow

�$��� � IQ*JI �£L 024U�9t6H<?3 L 2�PpiSFH6/<DWX> .5L <D3=9t7f<?>+6sPHF -/. >��vh P/2Bª1<,7=24353f2BPv9$6/3¤h?9�PH< . 24UV7=<?>$6
PHF U:NH9 Ls-p*

[A����� ^ #$��%&�'� b��v�"%�� ^ �"a�%X�'��� ^ � ^ ��� ¥u>+F/3 - >+3f>+6/3¬h?2�3mM . 9$6HP/24F . 3q9$PH< L 2�6H3f<D>+6 �
6H24hDh?243�35FH<Dªt9$687f243��

������� ���	 � � 
 ����� � �	�� 
 � �� ����� � ����� � � � ����� � ����� � �# ����� ���	 # � !� ����� ��� !� � ��� ����� ��� ����� ��� � � ����� ��� ^ � �% ����� ��� % ��� ����� � �!� ���
; I1*�I =

¥u>$7f>+6H3�E1F/2yhiS<D687 . >1PHFHUV7=<D>+6�PH2yh�9�M . 9$6HPH2�F . � 6H>+FH3 - 2 .fL 2�7�PH2gPH<D357=<D6HM+FH2 . h?2�302�U:NH24hDh?2�3 - 2 .f- 246HPH<DU4FHh?9$< . 2�2�7 - 9 . 9$h?hj�24hD2�9$FgU:Nv9 L�-yL 9$M$6 02�7f<?EGFH2 � *
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�$��� � IQ*JR � h?2rU�>+F . 9$687s35FHTH35<?357f2gPv9$6H3�h?2�3 © >+6H2�3�>��F . �2435<?PH2�6G7�PH2�3�M . 9$P/<?24687f3�P/2
ªQ<,7=2�3f3f2 ;&PH9$6H3}h?2�3¤U�>+FHU:NH2�3uP/2A�u9 . 7 L 9t6H6 =V�/<?h�2�357¤6GFHh�9$<?hDh?2�F . 3 ;XPv9$6H3}hD2�U4�BF . = *
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� 6 - 2�F/7u9$h?> . 3}9$PH< L 2�6H3f<D>+6H6H2 . 2�7 -H. >;K52�7f2 . ; I1*D) =��HU42@EGFH< PH>+6/6H2 �

�� ;�� � !� � !� ���  !  � � � � !  � �  � =��
� �� � � � p!� � )� � � � �� � !  � �� ! ^ � � ; I1*JR =

�� �
� � � � !  � �  � � � ��� � � ��� �

��� . ���� � � �  � . )� � � � �� � � � § � ; I1*S� =

!� 243�7mh?9�ªQ<,7=2�3f3f2}Pv9t6H3 h?2 - h?9$6 ; 0�� � 0"! =�� �  2�7 �  h?9 . 2�357 . <?UV7=<?>$6s9tF - h�9$6 ; 0�� � 0"! =PH243�> -m02 . 9;7=24F . 3� 2�7 �y* � 6£W&9$<,7�9$<D6H3f<�9 -H- 9 . 9 � $,7 . 2�h?2�6H> L T . 2�PH2��u9 . 7 L 9t6H6 � �
2�7¤h?2 - 9 . 9 L �2�7 . 2�P�ik<?687 02 . 9$UV7=<D>+6 � �vPH>+6/6 0243 - 9 . �

� � ��� ��� �	�
 � � ������ �	 � � ; I1*�C =
� 2«U�9 .5.102�PHF�6H> L T . 2«PH2���9 . 7:9 L 6H6 2Vl -H. < L 2«h?2 . 9 -H- > . 7�PH243�WX> . U42�3�PH2 � 9 - h?9$U42
3fF . h�9�ª1<?35U4>+35<D7 02 * � 2 - 9 . 9 L �2V7 . 2�PpiS<D6G7 02 . 9t7=<D>+6 � hD2 . 9 -/- > . 7 PH243{WX> . U42�3mPH2 � 9 - h?9$U42
2�7¤PH2Bhjik<?6H2 . 7f<?2 * � � � � � ��� � ������ ��� ��� � � � � � � ��� ��� � �������� � � � � � �

� 243 02�E1FH9t7=<D>+6H3�; IQ*SY =��+; IQ*Jn =m2V70; IQ*S� = . 2 -H.102�3f2�6G7f24687 . 243 - 2�U�7=<,ª+2 L 2�6G7uhji 024EGFv9;7=<?>$6
PH2BU4>+687=<D6GFH<D7 02$�vh�9�U�>+687=<D61F/<D7 02�P/F U�>+F . 9t6G7¤2V7uh?9�h?>+<pP�i � N Ly*

�  � !  � ��� � � § ; I1*JY =
�  � �  � ��� ����� § � ; I1*�n =� � . �"! � ! ! ^ � � ; I1*J� =

�x 6/>$7=2 . EGFH2ghD2rU:Nv9 L�- L 9$M+6 02V7=<DE1F/2r<?6HPHF/<D7 - 9 . hD243�T'>+FHU�h?243�PH2gU�>+F . 9t6G7�U .10242�3- 9 . hD2 L >$F/ª+2 L 2�6G7�PHF OvFH<?P/2£243�7�6 024M$h?<?M$2�9$THhD2sPH9$6H3�6H>$7 . 2£U�>+6 �vM$F . 9t7f<?>+6p�c6H>+F/3
PH<?3 - 2�6H3=9$687�9$<?356H<�PH2 -H. 2�6HP . 2«246yU4> Ls- 7f2Bh?243 024EGFv9;7=<?>$6H3}PH2 w 9$#m24hDh - >+F . P 024U . < . 2
6H>$7 . 2 024U4>$FHh?2 L 2�6G7 * " )$)�#

?I��% %'& N � ? G)( %- �N %&DK� GK� * � � � A � ���
1 %�+C%'$ ,.- ,43 10/
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� �'!"�  �% �&� �'�"a � ¥u>$FH3�6H>$FH3 - h?9 ¨U4>$6H3uP 0243f> .fL 9$<?3��9 � �/l 02t�p3fF . FH6 U42 . U4hD2$�'2�7u>+6
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PH24F . 3uhD>QU49$h?2�3qPH2Bhji 024U�>+FHhD2 L 24687� ����|�� ¥ z *
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HISTORY a chaque iteration.
GroupFiles.F : ecriture du fichier

MATLAB : gofig.m
grandeurs mesurables.Post.F : (Y.Delannoy)

lecture d’HISTORY, ecriture de fichiers .post 

maillage
Gambit :

Definition 
du probleme

MATLAB : 

iteration sur la routine Alboussiere 2000

termes sources du modele 2d

FLUENT
Calculs

Post−traitement

tableau (U,tau(U))

modele2d_splineinterp.c : 

traitement du    fichier HISTORY
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