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1.1 Description du cas test

1.1.1 Objectif
f (gTa�a$*h,$�\di?R�(5%9$�V�Rkj(k 5QCV-[U\][lTa(Xm$;j(ZTU+�R�\](Z�n+-V2j(5 ZQC+�i](Z%9(ZV?To[lTa�a$MTa\dp�j(k[!QC+�[oi4q^(`rs(`TtR�(giu$wvC�a$*h�\dTAj(��
f (Z[�x�"kj(ZV�QC%;m(5V�(Z[�x�"?y�[U\dzD+�(5['[!QC+�[|{d}U$� Z(5V?Ta[�~E[!TU�a$,TU\dp� 5$,Ta\dQCV���R-\][Ux)(5�![U\dQCV��e�d����[U(��!(5V� ZQCV?Ta�!(5V?T

x�$���(��A(5%�x�i](�R�$�V-[�id(5[�j(`Ta+�R�(Z[;R-(0[?�+��U(`TAj(��U(Ziu$,TU\dh�(5[2m$�iu$7R�\d[Ux)(5�![U\]Q�V=$, 5 5\dR�(5V?TU(5i]id(.R�(�x)QCie{
i]+�$�V?T�(5V��!\dh�\�m(Z�U(�Q�+.(5V0%�(5�Z�sR�$�V-[�i](Z[�j(ZTU+�R�(5[�Rsq^\d%9x�$, ZT�(5V?h�\]�UQ�V�V�(5%�(5V?Ta$�itR�(Z[��U(�}!(ZTa[�Rsq^(5$�+
 #"�$�+-R�(�(ZV.$*h,$�i�R�q�\]V�[lT#$�idiu$,TU\]QCV�[�\]V�R�+-[!Ta�!\](Zi]i](Z[5��R�$�V�[wi](5[w$�V�$�idy�[U(Z[wTU"�(5�!%9Q�%�j(Z *$�V�\dzD+�(5[wR�(XTa(`{
VD+�(�R�(5[� Z\]�! 5+�\eTa[�[!QC+�%�\][9m$��E$,TU\]vC+-(�Ta"-(5�U%�\]zD+�(,�d�e��O�(�T�y�x)(�R�j(5 ZQC+�i](Z%9(ZV?TX(5[!T.j(Zv?$�id(5%�(5V?T�\d%�{
x)QC�!Ta$�V?T�x�Q�+���id(5[;j(`Ta+�R�(Z[�R�('R�\d[Ux)(5�![U\]Q�V.(5V�%�\]i]\d(5+���+-h�\]$�ioQC+0%9$��!\dTa\d%9(�~�zD+�$�i]\eTAj(�R�('i�q�(*$,+��`�
(ZT�x)QC+���i](5[�j(5 5Q�+�i](Z%9(ZVDTU[�$,Ta%�QC[!x�"kj(5�!\]zD+�(Z['R�$�V�[�id(5zD+�(Zi][�i](Z['x�"kj(ZV�QC%;m(5V�(Z[�R�(�vC�U$�h�\eTAj(�[!QCV?T
x�$��lTa\d 5+�id\�m(5�!(5%�(5V?T�\d%9x)QC�!Ta$�V?Ta[X~�zD+�$�i]\eTAj(�R�(Xi4q�$�\d�#���
  V�[!(¡x�iu$, 5(�\d 5\�R�+'x)QC\]V?ToR�(�h�+�(¡R�q�+�V�\dV�R�+�[lTa�U\d(5i� #"�(5�! #"�$�V?T�m$�h,$�id\]R�(Z�ni]$�x)(5�!TU\]V�(ZV� 5(�R�q^+-V�(

$�x�x-�UQ� #"�(�VD+�%�j(Z�U\dz�+-('R�$�V�[�+-V0 *$�R��!('x�"?y�[U\dz�+-(�R-QCV�Vkj(�¢�QCV0R�\d[Ux)QC[U('x)QC+��� 5(5i]$�R�('%�(5[!+��U(Z[
(`�Axkj(Z�U\d%9(ZVDTa$�i](Z[�x�(Z�U%�(ZT!T#$�V?T�R�(� 5$��a$, ZTAj(Z�U\d[U(5��i]$�[!TU�a$,TU\dp� 5$,Ta\dQCV7[lT#$�&�id(�R�$�V�[�+-V� *$�V�$,i¡x�iu$,V
m$;[!+��!�E$, 5(�id\]&��!(�R�$�V�[�i](5zD+�(Zik Z\]�! 5+�id(�R-(�i�q�(*$,+2[a$,i`j(5(�(ZT�R�(�i�q�(*$�+�R�QC+� Z(0£ @5¤ �   V¥j(`Ta+�R�\d(5�U$;iu$
 5Q�V-p�vC+��U$,Ta\dQCV�x��!QCx�Q�[�j(5(¦(ZV�h�(5\di]iu$,VDT�m$�\]R�(ZVDTU\dp�(Z�§i](Z[§x�QC\dV?Ta[o��QC�lTa[§(`TYi](5[§id\]%�\dTU(5[�R�(�i�q^$�x�x��!QA #"-(
VD+�%�j(5�U\dzD+�(��
¨ QC+���%�(5V�(Z�� 5(`TUTU(7j(ZTa+-R�(���Q�V0[U+�\ehA�U$�iu$9TU�a$�%�('R�(�iu$9p� #"-(�R�(� *$�id 5+�i���QC+��!V�\](� 5\e{�$�x��5m(5[�(`T

QCV�[5q^$,TUTa$� #"�(Z�a$.m$� ZQC%9x-i`j(ZTU(5�¡id(5[¦x�$�[![a$�v�(5[wiu$�\d[U[�j(Z[�\]V?Ta(ZV?Ta\]Q�V�V�(5idi](Z%9(ZVDT�hA\d(5�!vC(5[Z�
f $���j(*$�id\][U$,Ta\dQCV�R-(5[t 5$�i] Z+�i][�x�$�[![U(5�U$�x�$��n+�V�(9j(`T#$�x)(�R�(k%�$,\]i]i]$�vC(,�5x)QC+��oi]$�zD+�(5idi](gQCV�+ATa\]id\][!(5�a$

+�V.x-�UQCvC�U$�%�%9( �?© *�!�) ��ª�«�¬�«A­C®D¯�«Y°²±��s��QC+��!V�\�(5V.Rkj(5&�+-T�R�q|j(ZTa+-R�(��s³�$�V�[wi](´ *$�R��!(�R-+.x��UQK}!(ZT*�
 5(�%�QAR-(�R�(�voj(5Vkj(Z�a$,TU\]QCV0R-+�%9$�\]idiu$�v�(�j(`hA\eTa(�i4q�$�x-x��U(ZVDTU\][![a$�vC(�(`T´i�q�+-Ta\di]\][U$,Ta\dQCV�R�q^+-Vµh§j(5�!\dTa$�&�i](
i]Q�vC\] Z\](5inR�(�%�$,\]i]i]$�vC(,�) Z(9zD+�\§x)(5�!%9(`T´R�(�[U(� 5QCV-[a$� Z�U(5��$�+A�µx-�UQC&�i`j(5%9$,Ta\dzD+�(5[�VD+�%�j(5�!\]zD+�(Z[�(`T
x�"?y�[U\dz�+-(5[5�
¶ V�(���QC\d[kid(�Q�+�i](Z[�%9$�\]idiu$�v�(5[§��j(5$�i]\d[�j(Z[5�Di](Z[� *$,i] 5+-i][g[U(5�!QCV?T¡%�\][g(5V�x-iu$� Z(���(5V�[!x�j(5 Z\dp�$�V?T5�Ax�$,�

i](Z[�[UQC+�[|{�x��!QCvC�U$�%9%�(5[�+ATa\]id\][U$,Ta(Z+���$� Z 5(5[![U\d&�i](Z[5�Yi](Z[� ZQCV�R�\eTa\dQCV�[�$�+A��i]\]%�\dTU(5[Z�oi](Z[� 5QCV-R�\dTU\]QCV�[
\]V-\dTa\]$�i](Z[5�?id(5[gQCx-Ta\dQCV�[kR�(� 5$�i] Z+�i��e�d� ¶ V�(�$�\dR�(�m$�i�q�+-Ta\di]\][U$,Ta\dQCV�R�( Code Saturne [U(Z�a$���QC+-�UV�\d(�$�+Rkj(Z%�$��!�a$�v�(�R�(�i�q|j(ZTa+-R�('~�R�(�x-i]+�[Z�A+�V�vC+�\]R-(�x��U$,Ta\dzD+�(�R�q�+-TU\]i]\d[a$,TU\]QCV�[!(5�a$�R�\][!x�QCV-\]&�id(w(ZV�i]\dvCV�(*�`�
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f (Z[k��j(5[U+-idT#$MTa[Y[U(Z�UQCV?TkR�j(5x)QC+�\di]i`j(Z[t(ZTgi4q^QCV�[Zq�$,T!T#$� #"-(5�a$�m$� 5QC%�%9(ZV?Ta(5�Yid(5[Y[UQCid+-Ta\dQCV�[§QC&ATa(5VD+�(Z[
(ZT�m$�R�\d[U 5+ATa(5�wi](Z+���[U\dvCV�\ep� *$,TU\]QCV�x�"?yA[!\]zD+�(´(ZTwVD+�%�j(5�U\dzD+�(��
f (Z[���j(Z[U+�ieT#$,TU[¦[U(5�!QCV?T��!(5%�\][¦[UQC+-[w��QC�!%9(XR�q�+�V; 5R��!QC%  5QCV?TU(5V�$�V?T�TaQC+�[wi](Z[�p� #"�\](Z�U[�+-Ta\di]\][�j(5[

x)QC+���i�q|j(ZTU+�R�(�� f (Z[n��j(5x)(5�!TUQC\]�!(5[�R�(Y[!TUQA � $�v�(kR�(Z[n��j(5[!+�idTa$,Ta[�[U(Z�UQCV?Tn[UQC\dvCV�(Z+�[U(Z%9(ZVDT�R�Q� 5+-%9(ZVDTAj(5[Z�
(5V�[U(�x�i]$�� *$�V?T´R�$�V-[´i]$�[U\dTU+�$,TU\]QCV0 ZQC+��a$,VDTU(�(5V2x-�a$,TU\]zD+�(�Q�m+�i�q�QCV�[5q^$,TUTU(5V�R�m$� 5(�z�+sq^+�VµTa\d(5�U[
[UQ�\dT� 5QCV�R-+�\dT�m$9�U(Zx��U(ZV�R��!('QC+ m$� 5QC%�x�i`j(`Ta(Z��i4q|j(`Ta+�R�(�x�i]+-[�T#$,�UR���[a$,V�[�$�+� Z+�V. ZQCV?T#$� `T�$*hC(Z 'i](Z[
x)(5�U[!QCV�V�(Z[�$�yC$�V?T�\]V�\eTa\`j(9id(5[�TU�a$*h,$�+A��� ¨ $,��$�\]idi](Z+��U[Z��Q�V�x��5�(`Ta(5�U$0+�V�(N$,T!Ta(5V?TU\]QCV7x�$��!TU\] 5+-i]\�m(Z�U(
m$.iu$;��j(5R�$� ZTU\]QCV�R�(�iu$;p� #"-(�R-(� *$�id 5+�ik(ZT.m$.i4q�$�V�$�idy�[U(9R�(5[���j(5[!+�idTa$,Ta[Z�YO�(5['TU�UQC\d[�x)QC\]V?Ta[�~ER�Q,{
 5+-%9(ZVDTa$,Ta\dQCV�R�(5[XR�Q�V�Vkj(5(Z[X\]V-��QC�!%�$MTa\]zD+�(Z[5����j(5R�$� ZTU\]QCV�R�(�i]$�p� #"�(�R�(� *$�id 5+�io(ZT´$�V�$,idy�[U(�R�(Z[
��j(Z[U+�ieT#$,TU[#�¡ 5Q�V�[!TU\dTa+-(5�UQ�VDTw+�V� 5�!\dT*m(5�U(�\d%9x)QC�lT#$�V?T�R�(X��j(5+�[![U\dTU(XR�+;x-�UQM}!(`T*�
f $.x�$,�!Ta\d(�R�+�idQCvC\] Z\](Zi§z�+-\¡(5[lT���QC+��UV-\](�x)QC+���%9(ZV�(5�;m$.&-\](5V2i�q|j(ZTa+-R�(�(5[lT'hCQCidQCV?T#$�\d�U(Z%9(ZVDT

Rkj(Zx�QC+-�!h�+�(�R�(�TUQC+-TU(�\]V?Ta(Z�!�E$� Z(�zD+�\�x)(5�!%9(`TUTU�a$�\eT�R�q�QC&-TU(5V�\d��R�(Z[���j(Z[U+�ieT#$,TU['[a$�V-['[U(�x)QC[U(Z�'iu$
%�QC\]V�R-�U(¦zD+�(5[lTa\]Q�V�¢Di�q�QC&�}!(Z ZTa\e��R�+9x��UQK}!(ZTk(5[!T�R�(w%9(`TUTa�!(¦(5V��X+-h��U(wi](��!%�Q�Ta(Z+��	�XR�q�+�V�idQCvC\d 5\](Zi
R�(�%�j(5 5$�V�\]zD+�(�R�(5[���+-\]R�(Z[�(5V���j(`�¡j(5 #"�\d[U[U$�V?T�$,+A�0$,[Ux)(5 ZTU[XV�+-%�j(Z�U\]zD+�(Z[�(ZT�x-"Dy�[!\]zD+�(5[XidQC�U[�R-(
iu$;��j(*$,i]\][U$,Ta\dQCVµR�(�i�q|j(ZTU+�R�(���
�i�(Z[!T�R�QCV- �h�\dhC(Z%9(ZV?T� 5QCV�[!(5\di]i`j(�R�q�\]V?Ta(Z�a$�v�\]�'$*h�(5 �i](Z['x)(5�U[!QCV�V�(Z[
(5V- *$�R��U$�V?T�id(�x��UQK}!(ZT*�

¨ QC+��wi](� 5$�[¦R�+�}!(`T¦\]%�x�$� `T#$�V?T¦R�(Z+A��h,$��U\]$�V?Ta(Z[wR-+;[!+M}!(ZTw[UQ�VDTwx��!QCx)QC[�j(Z(5[5�
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{9QCV�%9(`TUTa�U$2(5V j(`h�\]R�(ZV� 5(0i4q^(`rs(`T�[!Ta$�&�\di]\][U$,Ta(Z+���R�(5[���Q��U 5(Z[�R�(;vC�a$*h�\dTAj(�� ¨ QC+��9 5(5i]$-�gQCV
x)QC+��!�a$� ZQC%�x�$��U(Z�9id(5[9��j(5[!+�idTa$,Ta[9R�(� 5$�i] Z+�i¦QC&-TU(5VD+�[�[!+���id(; 5$�[���j(5(5i�~ER�$�V�[�id(5zD+�(Zi�iu$
vC�U$*hA\eTAj(�}!QC+�(�+-V0�M�QCid(��)x�+�\][!zD+�('i�q�(*$,+�R�QC+- 5(�(ZT�i�q�(*$�+�[a$�i`j(5(�Vsq^QCV?T�x�$�[�i]$�%;�(Z%9(´%9$�[U[!(
h�QCi]+�%�\]zD+�(*�´$,+A�7��j(5[!+�idTa$,Ta[�R�(� 5$�i] Z+�ikQ�&-Ta(ZV�+-[�[U+���+�V�(� ZQCV-p�vC+-�a$,TU\]QCV�(5V2TUQC+-T'x)QC\dVDT
\dR�(5V?Ta\dzD+�(.%9$�\][�[a$�V-[���QC�U Z(�R�(�vC�a$*h�\dTAj(�~E Z(ZT!Ta(.[!\dTa+�$,Ta\dQCV�[!(.�U(ZV� 5QCV?TU�U(0x�$��9(`�A(5%�x�id(
idQC�U[!z�+-(;i4q^QCV j(`Ta+�R�\d(Niu$0R�\][!x�(Z�U[!\]QCV R�q�+�V TU�a$� Z(5+���x�$�[![U\e�|�§%�$��!zD+�(5+���QC+ x)QCi]id+�$�V?T*�t(ZV
zD+�$�V?TU\dTAj(�[U+��9[U$�%�%9(ZVDT��E$�\]&-i](�x)QC+��´V�(9x�$�[�%�QAR-\dp�(Z��iu$N%�$�[![U(�hCQCid+�%�\]zD+�(�R�(�i4q^(5$�+��
�!(5V�R�$,VDT�$�\dV�[U\�Vkj(5vCid\]vC(5$�&�i](�i�q�\]V-��+�(5V� Z(XR�(Xiu$'vC�U$�h�\eTAj(����

{9i]$X ZQCV?hC(Z�UvC(ZV� 5(�(ZV�TU(5%�x�[YR�(5[g *$,i] 5+-i][§[U(Z�a$´$�V�$�iey�[�j(5(�~EQ�V9��j(*$�id\][U(Z�a$�x)QC+��Y 5(Ziu$�x�id+�[U\d(5+��![
 5$�i] Z+�i][�(ZV;+-TU\]id\][a$,VDT¡R�(5[�h,$�i](Z+��U[¦R�\erwj(Z�U(ZVDTU(5[¦R�+�x�$�[¦R�(�Ta(Z%9x-[#�`�
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{9QCV� 5Q�%9x�$,�U(5�U$�i](� *$,[�$*h�(5 ´[!Ta�U$,Ta\ep� *$MTa\]Q�V�[!T#$,&�i](�(`T�[lTa�U$,Ta\ep� *$,TU\]QCV�\dV�[!Ta$�&�id(��
{9i]$� 5QCV?hC(Z�UvC(ZV� 5(w(5V�(Z[Ux�$� Z(¦R�(5[§ 5$�i] Z+�i][t[!(5�U$´$,V�$�idy�[�j(5(´~EQ�V���j(*$�id\][!(5�a$�x�QC+-�t 5(Ziu$�x�id+�[U\d(5+��![
%9$�\]idiu$�v�(5[gR�(��U$���V�(5%�(5V?TwR�\erwj(Z�U(5V?T#�`�

³�$,V�['i](Z['R�(Z+A�2h,$��!\u$�V?TU(5[5�nQCV�[5q^$,T!T#$� #"�(Z�a$ m$� ZQC%�x�$��U(Z� � % ������% � i](Z['x��UQ,p�i][�R�(�%9$�[U[!(
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1.1.2 Description de la configuration
f $2 ZQCV-p�v�+��a$,TU\]QCV (5[lT�Ta\d��j(Z(;R�(7£ @Z¤ � f $�x��!QC&�i`j(Z%�$MTa\]zD+�(�x�"?y�[U\dz�+-(.x�(Z+-T j(Zv?$�id(5%�(5V?T��(`Ta�!(

�U(`Ta�!QC+-hYj(5(�R�$�V�[9£ BM¤ � f $� ZQCV-p�vC+-�a$,TU\]QCV0(��-xkj(5�U\d%9(ZV?T#$�id(�(Z[!T´[U #"kj(5%9$,Ta\d[�j(5(�p�v�+��U( @ � @ ���§i]id(�(5[lT
 5Q�V�[!TU\dTa+kj(5(XR�q�+�V; 5$�V�$�i�x-iu$�VN$�id\]%�(5V?TAj(�R�$�V�[¦[a$�x�$��lTa\d(�\]V-�*j(Z�U\d(5+��!(�x�$���R�(Xi�q�(*$,+�[U$�i`j(Z(�(ZTwR�$�V-[
[a$�x�$��lTa\](X[!+�xkj(5�!\](Z+��U(�x�$��wR�(�i4q^(5$�+�R�QC+� Z(�~�iu$�hA\eTa(Z[U[U(�R�(´i�q�(*$�+�R�QC+� Z(�(`T�R�(´i�q�(*$,+;[U$�i`j(Z(�[!QCV?T
R�\erwj(Z�U(5V?TU(5[#��� f (� *$�V�$�i¦(5[!T�m$�[!+��!�E$, 5(�id\]&��!(��t[!+�x�x)QC[�j(Z(�x�i]$�V�(�(ZT9"�QC�!\��5Q�VDTa$�i](,�YS-$µi]QCV�v�+�(5+��
x)(5�U%�(ZT�m$�i�q�j(5 ZQC+�id(5%�(5V?T¦R�(X[5q|j(ZTa$�&�i]\d�¡(ZT�m$�iu$��ZQCV�(XR�(X%�j(Ziu$�V-vC(�R�(X[U(XRkj(`hC(5idQCx�x)(5�Z�

0.3m

Canal 130m

64m

bassin

Eau douce
Eau salee

A

zone de melange

� FH\�< @ � @	� SA #"kj(Z%�$�R�(Xiu$' ZQCV-p�vC+-�a$,TU\]QCV

1.1.3 Caractéristiques
f (Z[� 5$��a$� `TAj(Z�U\][lTa\dz�+-(5[¦vnj(5Q�%�j(`Ta�U\dzD+�(5[�x��!\]V� Z\]x�$,i](5[�[!QCV?TwR�QCV�Vkj(Z(5[w[U+��¦i]$�p�vC+��!( @ � @ �
  V�x���j(Z 5\d[U(Xi](Z[w 5$��a$, ZTAj(Z�U\d[!Ta\dzD+�(5[¦x�"?y�[U\dz�+-(5[�R-+���+-\]R�(,�

1.1.4 Références bibliographiques
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1.2 Options de calcul

1.2.1 Modélisation numérique
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1.2.2 Caractéristiques du maillage
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1.2.3 Conditions aux limites et initiales
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~ERkj(`p�V�\d(5[¦R�$�V�[ �;� 
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1.2.4 Schémas et méthodes de résolution
f (Z[�QCx-TU\]QCV-[w[lT#$�V-R�$��UR-[�R�+; 5Q�R�(�Q�VDTNj(ZTAj(�+ATa\]id\][�j(5(5[Z� ¨ QC+-��i]$� ZQCV?hC(5 `Ta\dQCV���QCV.$9$�R�QCxATAj(Xi](Z[

[U #"kj(5%9$�[�[!+�\dh,$�V?TU[´�e�e�

1.2.5 Sous-programmes modifiés
SAQ�+�[l{²x��UQCv��a$�%�%9(Z[�+-Ta\di]\d[a$,TU(5+��
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_��n3*1EF�1 ')(�� ¢
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_��n35InL 6 � (�� ¢)O¡$�i] Z+�i�R�(Z[�x��!QCx��!\`j(ZTAj(5[¦x�"?y�[U\dz�+-(5[¦h�$,�U\u$,&�i](Z[
_��n35I��K:-8 (�� ¢   &-Ta(ZVDTU\]QCVXR�(Z[nx-�UQ�p�id[�QC&-TU(5VD+�[n$�+A��zD+�$MTa�U(Y[lT#$,TU\]QCV�[�(��Ax�j(5�!\]%�(5V?T#$�id(5[k~EV-(
x�$�[wQC+�&�id\](5��R-(��U$K}!QC+-TU(5�¦R�$�V�[wi](X[! 5�U\dx-T�iu$� 5QC%�%9$�V�R�(Xx)(5�U%�(ZT!T#$�V?TwR�(´i](Z[��U$�%9(ZV�(5�
R�$�V�[¦i](���j(5x)(5�lTaQC\d�U(�R�(�Ta�U$*h�$,\]i ���
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1.2.6 Stratégie de calcul
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1.3 Présentation des résultats

1.3.1 Temps de calcul et performances
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1.3.2 Détails de l’exécution
/ hA\eTa(Z[U[U(´(5V?TU�a$�V?Ta(´x�$���i]$'[UQC�lTa\d(��
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1.3.3 Convergence
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