
Écoulements irrotationnels (potentiels) en dehors des couches limites

r^ u = 0 , u = r�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Le champ de vitesse dérive d’un potentiel



Loi de Bernoulli :



Loi de Bernoulli :



Loi de Bernoulli :
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<latexit sha1_base64="6mP2v4hytop5R6boOg1e9/6hm4o="></latexit>

Loi de Bernoulli :
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<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Loi de Bernoulli instationnaire
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<latexit sha1_base64="6mP2v4hytop5R6boOg1e9/6hm4o="></latexit>

Loi de Bernoulli :
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⇢u2 + ⇢gz = C

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Loi de Bernoulli :

Loi de Bernoulli en écoulement stationnaire



Tube de Pitot (1732) -Darcy(~1855)



<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

Comment ça marche ?

Tube de Pitot



<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

Comment ça marche ?

Explication classique

Tube de Pitot



<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

Comment ça marche ?

Explication classique

Tube de Pitot



<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

Comment ça marche ?

mais fluide réel: non glissement au niveau des parois

Tube de Pitot



<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

Comment ça marche ?

mais fluide réel: non glissement au niveau des parois

pourquoi la formule classique fonctionne-t-elle?

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Bernoulli OK

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

écoulement selon      ? ux

<latexit sha1_base64="0KRTOlqG6hmtm4pvUi6iMe/KwQA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTSfdp76pUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+8enF3Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wd1Uo3s</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Bernoulli OK

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

écoulement selon      ? ux

<latexit sha1_base64="0KRTOlqG6hmtm4pvUi6iMe/KwQA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTSfdp76pUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+8enF3Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wd1Uo3s</latexit>

écoulement incompressible: r · u = 0

<latexit sha1_base64="ivqNA4elCvJQrvYbnYSP3wH3FOw=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoiFb0IRS8eK9gPaELZbDft0s0m7E6EEurFv+LFgyJe/Rfe/Ddu2hy09cHA470ZZuYFieAaHOfbWlpeWV1bL22UN7e2d3btvf2WjlNFWZPGIladgGgmuGRN4CBYJ1GMRIFg7WB0k/vtB6Y0j+U9jBPmR2QgecgpASP17ENPkkAQj/Zj8CICwyDM0gm+cnp2xak6U+BF4hakggo0evaX149pGjEJVBCtu66TgJ8RBZwKNil7qWYJoSMyYF1DJYmY9rPpBxN8YpQ+DmNlSgKeqr8nMhJpPY4C05kfqee9XPzP66YQXvoZl0kKTNLZojAVGGKcx4H7XDEKYmwIoYqbWzEdEkUomNDKJgR3/uVF0jqrurXq+V2tUr8u4iihI3SMTpGLLlAd3aIGaiKKHtEzekVv1pP1Yr1bH7PWJauYOUB/YH3+AE2Ilss=</latexit>

@ux

@x
+

@uz

@z
= 0

<latexit sha1_base64="Klxxl5UvIxzjJIgcCVHBJRYiqOk=">AAACLHicbVDLSgMxFM3UV62vUZdugkUQhDIjFd0IxW5cVrAP6AxDJs20oZkHSUbaDvNBbvwVQVxYxK3fYaYdsLYeCJyce+5N7nEjRoU0jKlWWFvf2Nwqbpd2dvf2D/TDo5YIY45JE4cs5B0XCcJoQJqSSkY6ESfIdxlpu8N6Vm8/ES5oGDzKcURsH/UD6lGMpJIcvW55HOHEihCXFDEYO6P09zZK4QVccUwWHJP01nD0slExZoCrxMxJGeRoOPqb1Qtx7JNAYoaE6JpGJO0kG4kZSUtWLEiE8BD1SVfRAPlE2Mls2RSeKaUHvZCrE0g4Uxc7EuQLMfZd5fSRHIjlWib+V+vG0ruxExpEsSQBnj/kxQzKEGbJwR7lBEs2VgRhTtVfIR4glY1U+ZZUCObyyqukdVkxq5Wrh2q5dpfHUQQn4BScAxNcgxq4Bw3QBBg8g1fwAabai/aufWpfc2tBy3uOwR9o3z/TU6kp</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Bernoulli OK

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

écoulement selon      ? ux

<latexit sha1_base64="0KRTOlqG6hmtm4pvUi6iMe/KwQA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTSfdp76pUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+8enF3Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wd1Uo3s</latexit>

écoulement incompressible: r · u = 0

<latexit sha1_base64="ivqNA4elCvJQrvYbnYSP3wH3FOw=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoiFb0IRS8eK9gPaELZbDft0s0m7E6EEurFv+LFgyJe/Rfe/Ddu2hy09cHA470ZZuYFieAaHOfbWlpeWV1bL22UN7e2d3btvf2WjlNFWZPGIladgGgmuGRN4CBYJ1GMRIFg7WB0k/vtB6Y0j+U9jBPmR2QgecgpASP17ENPkkAQj/Zj8CICwyDM0gm+cnp2xak6U+BF4hakggo0evaX149pGjEJVBCtu66TgJ8RBZwKNil7qWYJoSMyYF1DJYmY9rPpBxN8YpQ+DmNlSgKeqr8nMhJpPY4C05kfqee9XPzP66YQXvoZl0kKTNLZojAVGGKcx4H7XDEKYmwIoYqbWzEdEkUomNDKJgR3/uVF0jqrurXq+V2tUr8u4iihI3SMTpGLLlAd3aIGaiKKHtEzekVv1pP1Yr1bH7PWJauYOUB/YH3+AE2Ilss=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

uz ⇠ U1
�

L

<latexit sha1_base64="Q3uJMTUNcxd6Rbve0hGfS6ePJHc=">AAACCnicbVA9SwNBEN2LXzF+nVrarAbBKtxJRMugjYVFBPMBuXDsbfaSJXt7x+6cEI/UNv4VGwtFbP0Fdv4bN8kVmvhg4PHeDDPzgkRwDY7zbRWWlldW14rrpY3Nre0de3evqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXk381j1TmsfyDkYJ60akL3nIKQEj+fZh6j94mke44XtchjDCXqgIzbweE0DG2c3Yt8tOxZkCLxI3J2WUo+7bX14vpmnEJFBBtO64TgLdjCjgVLBxyUs1Swgdkj7rGCpJxHQ3m74yxsdG6eEwVqYk4Kn6eyIjkdajKDCdEYGBnvcm4n9eJ4XwoptxmaTAJJ0tClOBIcaTXHCPK0ZBjAwhVHFzK6YDYqIAk17JhODOv7xImqcVt1o5u62Wa5d5HEV0gI7QCXLROaqha1RHDUTRI3pGr+jNerJerHfrY9ZasPKZffQH1ucP2d+bBA==</latexit>

U1
L

⇠ uz

�

<latexit sha1_base64="3zL67fUXGQ4w5xit3Skmm6wiTbI=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUmkosuiGxcuKtgHNCVMppN26GQSZm6EGvINbvwVNy4UcevKnX/j9LHQ1gMXDufcy733BIngGhzn2yosLa+srhXXSxubW9s79u5eU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvBr7rXumNI/lHYwS1o1IX/KQUwJG8u0TL1SEZg3f4zKEUZ7d5J7mEZ7Kqf+QZ16PCSC5b5edijMBXiTujJTRDHXf/vJ6MU0jJoEKonXHdRLoZkQBp4LlJS/VLCF0SPqsY6gkEdPdbPJSjo+M0sNhrExJwBP190RGIq1HUWA6IwIDPe+Nxf+8TgrhRTfjMkmBSTpdFKYCQ4zH+eAeV4yCGBlCqOLmVkwHxIQBJsWSCcGdf3mRNE8rbrVydlst1y5ncRTRATpEx8hF56iGrlEdNRBFj+gZvaI368l6sd6tj2lrwZrN7KM/sD5/AD8qnxw=</latexit>

@ux

@x
+

@uz

@z
= 0

<latexit sha1_base64="Klxxl5UvIxzjJIgcCVHBJRYiqOk=">AAACLHicbVDLSgMxFM3UV62vUZdugkUQhDIjFd0IxW5cVrAP6AxDJs20oZkHSUbaDvNBbvwVQVxYxK3fYaYdsLYeCJyce+5N7nEjRoU0jKlWWFvf2Nwqbpd2dvf2D/TDo5YIY45JE4cs5B0XCcJoQJqSSkY6ESfIdxlpu8N6Vm8/ES5oGDzKcURsH/UD6lGMpJIcvW55HOHEihCXFDEYO6P09zZK4QVccUwWHJP01nD0slExZoCrxMxJGeRoOPqb1Qtx7JNAYoaE6JpGJO0kG4kZSUtWLEiE8BD1SVfRAPlE2Mls2RSeKaUHvZCrE0g4Uxc7EuQLMfZd5fSRHIjlWib+V+vG0ruxExpEsSQBnj/kxQzKEGbJwR7lBEs2VgRhTtVfIR4glY1U+ZZUCObyyqukdVkxq5Wrh2q5dpfHUQQn4BScAxNcgxq4Bw3QBBg8g1fwAabai/aufWpfc2tBy3uOwR9o3z/TU6kp</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Bernoulli OK

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

<latexit sha1_base64="RTruOpz7FULGGYmMIPcv3Z7pwNo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNRDx4r2A9pQ9lsN+3S3STsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpYh4AwVK3k40pyqQvBWMbqZ+64lrI+LoAccJ9xUdRCIUjKKVHru3XCIlCemVK27VnYEsEy8nFchR75W/uv2YpYpHyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjaUQVN342O3hCTqzSJ2GsbUVIZurviYwqY8YqsJ2K4tAselPxP6+TYnjlZyJKUuQRmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1XvvOreX1Rq13kcRTiCYzgFDy6hBndQhwYwUPAMr/DmaOfFeXc+5q0FJ585hD9wPn8A4lePzA==</latexit>

Sauvé par les couches limites !

écoulement selon      ? ux

<latexit sha1_base64="0KRTOlqG6hmtm4pvUi6iMe/KwQA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuTaiFg94DjhfkQHSoSCUbTSfdp76pUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVe+8enF3Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3lpw8plD+APn8wd1Uo3s</latexit>

écoulement incompressible: r · u = 0

<latexit sha1_base64="ivqNA4elCvJQrvYbnYSP3wH3FOw=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoiFb0IRS8eK9gPaELZbDft0s0m7E6EEurFv+LFgyJe/Rfe/Ddu2hy09cHA470ZZuYFieAaHOfbWlpeWV1bL22UN7e2d3btvf2WjlNFWZPGIladgGgmuGRN4CBYJ1GMRIFg7WB0k/vtB6Y0j+U9jBPmR2QgecgpASP17ENPkkAQj/Zj8CICwyDM0gm+cnp2xak6U+BF4hakggo0evaX149pGjEJVBCtu66TgJ8RBZwKNil7qWYJoSMyYF1DJYmY9rPpBxN8YpQ+DmNlSgKeqr8nMhJpPY4C05kfqee9XPzP66YQXvoZl0kKTNLZojAVGGKcx4H7XDEKYmwIoYqbWzEdEkUomNDKJgR3/uVF0jqrurXq+V2tUr8u4iihI3SMTpGLLlAd3aIGaiKKHtEzekVv1pP1Yr1bH7PWJauYOUB/YH3+AE2Ilss=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

négligeable si � ⌧ L

<latexit sha1_base64="880xNqpg5hEK/uZVlp9IKG8sadY=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx48RDAPyC5hdnY2GTL7YKZXCEt+w4sHRbz6M978GyfJHjSxoKGo6qa7y0+l0Gjb31ZpbX1jc6u8XdnZ3ds/qB4edXSSKcbbLJGJ6vlUcyli3kaBkvdSxWnkS971x7czv/vElRZJ/IiTlHsRHcYiFIyikVw34BIpcaUk94Nqza7bc5BV4hSkBgVag+qXGyQsi3iMTFKt+46dopdThYJJPq24meYpZWM65H1DYxpx7eXzm6fkzCgBCRNlKkYyV39P5DTSehL5pjOiONLL3kz8z+tnGF57uYjTDHnMFovCTBJMyCwAEgjFGcqJIZQpYW4lbEQVZWhiqpgQnOWXV0nnou406pcPjVrzpoijDCdwCufgwBU04Q5a0AYGKTzDK7xZmfVivVsfi9aSVcwcwx9Ynz8rwpEg</latexit>

uz

<latexit sha1_base64="NsAeYEy7csyUbuWejmsH80FBDzA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G6GG/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6T3tPvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enF3Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wd4Wo3u</latexit>

uz ⇠ U1
�

L

<latexit sha1_base64="Q3uJMTUNcxd6Rbve0hGfS6ePJHc=">AAACCnicbVA9SwNBEN2LXzF+nVrarAbBKtxJRMugjYVFBPMBuXDsbfaSJXt7x+6cEI/UNv4VGwtFbP0Fdv4bN8kVmvhg4PHeDDPzgkRwDY7zbRWWlldW14rrpY3Nre0de3evqeNUUdagsYhVOyCaCS5ZAzgI1k4UI1EgWCsYXk381j1TmsfyDkYJ60akL3nIKQEj+fZh6j94mke44XtchjDCXqgIzbweE0DG2c3Yt8tOxZkCLxI3J2WUo+7bX14vpmnEJFBBtO64TgLdjCjgVLBxyUs1Swgdkj7rGCpJxHQ3m74yxsdG6eEwVqYk4Kn6eyIjkdajKDCdEYGBnvcm4n9eJ4XwoptxmaTAJJ0tClOBIcaTXHCPK0ZBjAwhVHFzK6YDYqIAk17JhODOv7xImqcVt1o5u62Wa5d5HEV0gI7QCXLROaqha1RHDUTRI3pGr+jNerJerHfrY9ZasPKZffQH1ucP2d+bBA==</latexit>

U1
L

⇠ uz

�

<latexit sha1_base64="3zL67fUXGQ4w5xit3Skmm6wiTbI=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUmkosuiGxcuKtgHNCVMppN26GQSZm6EGvINbvwVNy4UcevKnX/j9LHQ1gMXDufcy733BIngGhzn2yosLa+srhXXSxubW9s79u5eU8epoqxBYxGrdkA0E1yyBnAQrJ0oRqJAsFYwvBr7rXumNI/lHYwS1o1IX/KQUwJG8u0TL1SEZg3f4zKEUZ7d5J7mEZ7Kqf+QZ16PCSC5b5edijMBXiTujJTRDHXf/vJ6MU0jJoEKonXHdRLoZkQBp4LlJS/VLCF0SPqsY6gkEdPdbPJSjo+M0sNhrExJwBP190RGIq1HUWA6IwIDPe+Nxf+8TgrhRTfjMkmBSTpdFKYCQ4zH+eAeV4yCGBlCqOLmVkwHxIQBJsWSCcGdf3mRNE8rbrVydlst1y5ncRTRATpEx8hF56iGrlEdNRBFj+gZvaI368l6sd6tj2lrwZrN7KM/sD5/AD8qnxw=</latexit>

@ux

@x
+

@uz

@z
= 0

<latexit sha1_base64="Klxxl5UvIxzjJIgcCVHBJRYiqOk=">AAACLHicbVDLSgMxFM3UV62vUZdugkUQhDIjFd0IxW5cVrAP6AxDJs20oZkHSUbaDvNBbvwVQVxYxK3fYaYdsLYeCJyce+5N7nEjRoU0jKlWWFvf2Nwqbpd2dvf2D/TDo5YIY45JE4cs5B0XCcJoQJqSSkY6ESfIdxlpu8N6Vm8/ES5oGDzKcURsH/UD6lGMpJIcvW55HOHEihCXFDEYO6P09zZK4QVccUwWHJP01nD0slExZoCrxMxJGeRoOPqb1Qtx7JNAYoaE6JpGJO0kG4kZSUtWLEiE8BD1SVfRAPlE2Mls2RSeKaUHvZCrE0g4Uxc7EuQLMfZd5fSRHIjlWib+V+vG0ruxExpEsSQBnj/kxQzKEGbJwR7lBEs2VgRhTtVfIR4glY1U+ZZUCObyyqukdVkxq5Wrh2q5dpfHUQQn4BScAxNcgxq4Bw3QBBg8g1fwAabai/aufWpfc2tBy3uOwR9o3z/TU6kp</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

Bernoulli OK

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

pA

<latexit sha1_base64="le5/T+Zrl2Sr9t9yUgJ+qqloRcY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6SHrXvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enF/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wcaWI2w</latexit>

pB

<latexit sha1_base64="D5OE5QXF1XO66QLXnfE9naLcjyQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WOpF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0kPTr/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeONnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+yenV/WanV8ziKcAKncA4eXEMN7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMb3I2x</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

~ fluide parfait (Bernoulli)

écoulement visqueux

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

pA

<latexit sha1_base64="le5/T+Zrl2Sr9t9yUgJ+qqloRcY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6SHrXvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enF/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wcaWI2w</latexit>

pB

<latexit sha1_base64="D5OE5QXF1XO66QLXnfE9naLcjyQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WOpF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0kPTr/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeONnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+yenV/WanV8ziKcAKncA4eXEMN7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMb3I2x</latexit>

équation de Stokes sur z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

@p

@z
= �⇢g

<latexit sha1_base64="BDWc3ihjQnfWUdsVfyZlqne0BrY=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuLHMSEU3QtGNywr2Ap1SMmmmDc1MQpIR6jBP4MZXceNCEbeu3fk2ZtoBtfWHwMd/zklyfl8wqrTjfFmFpeWV1bXiemljc2t7x97daykeS0yamDMuOz5ShNGINDXVjHSEJCj0GWn746us3r4jUlEe3eqJIL0QDSMaUIy0sfp2xQskwoknkNQUMSjSH75PL449OeJw2LfLTtWZCi6Cm0MZ5Gr07U9vwHEckkhjhpTquo7QvSS7GDOSlrxYEYHwGA1J12CEQqJ6yXSdFFaMM4ABl+ZEGk7d3xMJCpWahL7pDJEeqflaZv5X68Y6OO8lNBKxJhGePRTEDGoOs2zggEqCNZsYQFhS81eIR8jko02CJROCO7/yIrROqm6tenpTK9cv8ziK4AAcgiPggjNQB9egAZoAgwfwBF7Aq/VoPVtv1vustWDlM/vgj6yPb3zgnF8=</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

pB = pA + ⇢g�

<latexit sha1_base64="dtp+L0Rv6dLIzvobRg/UeK6dFq4=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARBKEkUtGNUOvGZQX7gCaEyWTSDp1khpmJUErd+CtuXCji1r9w5984bbPQ1gMXDufcy733hIJRpR3n2yosLa+srhXXSxubW9s79u5eS/FMYtLEnHHZCZEijKakqalmpCMkQUnISDsc3Ez89gORivL0Xg8F8RPUS2lMMdJGCuwDEdThFRTBNTz1ZJ/DHvQiwjQK7LJTcaaAi8TNSRnkaAT2lxdxnCUk1ZghpbquI7Q/QlJTzMi45GWKCIQHqEe6hqYoIcofTT8Yw2OjRDDm0lSq4VT9PTFCiVLDJDSdCdJ9Ne9NxP+8bqbjS39EU5FpkuLZojhjUHM4iQNGVBKs2dAQhCU1t0LcRxJhbUIrmRDc+ZcXSeus4lYr53fVcq2ex1EEh+AInAAXXIAauAUN0AQYPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ANeelT4=</latexit>

~ fluide parfait (Bernoulli)

écoulement visqueux

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

pA

<latexit sha1_base64="le5/T+Zrl2Sr9t9yUgJ+qqloRcY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6SHrXvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enF/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wcaWI2w</latexit>

pB

<latexit sha1_base64="D5OE5QXF1XO66QLXnfE9naLcjyQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WOpF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0kPTr/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeONnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+yenV/WanV8ziKcAKncA4eXEMN7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMb3I2x</latexit>

équation de Stokes sur z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

@p

@z
= �⇢g

<latexit sha1_base64="BDWc3ihjQnfWUdsVfyZlqne0BrY=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuLHMSEU3QtGNywr2Ap1SMmmmDc1MQpIR6jBP4MZXceNCEbeu3fk2ZtoBtfWHwMd/zklyfl8wqrTjfFmFpeWV1bXiemljc2t7x97daykeS0yamDMuOz5ShNGINDXVjHSEJCj0GWn746us3r4jUlEe3eqJIL0QDSMaUIy0sfp2xQskwoknkNQUMSjSH75PL449OeJw2LfLTtWZCi6Cm0MZ5Gr07U9vwHEckkhjhpTquo7QvSS7GDOSlrxYEYHwGA1J12CEQqJ6yXSdFFaMM4ABl+ZEGk7d3xMJCpWahL7pDJEeqflaZv5X68Y6OO8lNBKxJhGePRTEDGoOs2zggEqCNZsYQFhS81eIR8jko02CJROCO7/yIrROqm6tenpTK9cv8ziK4AAcgiPggjNQB9egAZoAgwfwBF7Aq/VoPVtv1vustWDlM/vgj6yPb3zgnF8=</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

pB = pA + ⇢g�

<latexit sha1_base64="dtp+L0Rv6dLIzvobRg/UeK6dFq4=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARBKEkUtGNUOvGZQX7gCaEyWTSDp1khpmJUErd+CtuXCji1r9w5984bbPQ1gMXDufcy733hIJRpR3n2yosLa+srhXXSxubW9s79u5eS/FMYtLEnHHZCZEijKakqalmpCMkQUnISDsc3Ez89gORivL0Xg8F8RPUS2lMMdJGCuwDEdThFRTBNTz1ZJ/DHvQiwjQK7LJTcaaAi8TNSRnkaAT2lxdxnCUk1ZghpbquI7Q/QlJTzMi45GWKCIQHqEe6hqYoIcofTT8Yw2OjRDDm0lSq4VT9PTFCiVLDJDSdCdJ9Ne9NxP+8bqbjS39EU5FpkuLZojhjUHM4iQNGVBKs2dAQhCU1t0LcRxJhbUIrmRDc+ZcXSeus4lYr53fVcq2ex1EEh+AInAAXXIAauAUN0AQYPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ANeelT4=</latexit>

~ fluide parfait (Bernoulli)

écoulement visqueux

Tube de Pitot



<latexit sha1_base64="1Ht90LNRLvVdYpjHQFPAQzEhwS8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKthbaUDbbTbt0s4m7EyGE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrHuBNRwKRRvoUDJO4nmNAokfwjGN1P/4YlrI2J1j1nC/YgOlQgFo2ilTqvfEyrErF+tuXV3BrJMvILUoECzX/3qDWKWRlwhk9SYrucm6OdUo2CSTyq91PCEsjEd8q6likbc+Pns3gk5scqAhLG2pZDM1N8TOY2MyaLAdkYUR2bRm4r/ed0Uwys/FypJkSs2XxSmkmBMps+TgdCcocwsoUwLeythI6opQxtRxYbgLb68TNpnde+87t5d1BrXRRxlOIJjOAUPLqEBt9CEFjCQ8Ayv8OY8Oi/Ou/Mxby05xcwh/IHz+QMiMpAG</latexit>

pA

<latexit sha1_base64="le5/T+Zrl2Sr9t9yUgJ+qqloRcY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6SHrXvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enF/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wcaWI2w</latexit>

pB

<latexit sha1_base64="D5OE5QXF1XO66QLXnfE9naLcjyQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WOpF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0kPTr/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeONnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+yenV/WanV8ziKcAKncA4eXEMN7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMb3I2x</latexit>

équation de Stokes sur z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

@p

@z
= �⇢g

<latexit sha1_base64="BDWc3ihjQnfWUdsVfyZlqne0BrY=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuLHMSEU3QtGNywr2Ap1SMmmmDc1MQpIR6jBP4MZXceNCEbeu3fk2ZtoBtfWHwMd/zklyfl8wqrTjfFmFpeWV1bXiemljc2t7x97daykeS0yamDMuOz5ShNGINDXVjHSEJCj0GWn746us3r4jUlEe3eqJIL0QDSMaUIy0sfp2xQskwoknkNQUMSjSH75PL449OeJw2LfLTtWZCi6Cm0MZ5Gr07U9vwHEckkhjhpTquo7QvSS7GDOSlrxYEYHwGA1J12CEQqJ6yXSdFFaMM4ABl+ZEGk7d3xMJCpWahL7pDJEeqflaZv5X68Y6OO8lNBKxJhGePRTEDGoOs2zggEqCNZsYQFhS81eIR8jko02CJROCO7/yIrROqm6tenpTK9cv8ziK4AAcgiPggjNQB9egAZoAgwfwBF7Aq/VoPVtv1vustWDlM/vgj6yPb3zgnF8=</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

pB = pA + ⇢g�

<latexit sha1_base64="dtp+L0Rv6dLIzvobRg/UeK6dFq4=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARBKEkUtGNUOvGZQX7gCaEyWTSDp1khpmJUErd+CtuXCji1r9w5984bbPQ1gMXDufcy733hIJRpR3n2yosLa+srhXXSxubW9s79u5eS/FMYtLEnHHZCZEijKakqalmpCMkQUnISDsc3Ez89gORivL0Xg8F8RPUS2lMMdJGCuwDEdThFRTBNTz1ZJ/DHvQiwjQK7LJTcaaAi8TNSRnkaAT2lxdxnCUk1ZghpbquI7Q/QlJTzMi45GWKCIQHqEe6hqYoIcofTT8Yw2OjRDDm0lSq4VT9PTFCiVLDJDSdCdJ9Ne9NxP+8bqbjS39EU5FpkuLZojhjUHM4iQNGVBKs2dAQhCU1t0LcRxJhbUIrmRDc+ZcXSeus4lYr53fVcq2ex1EEh+AInAAXXIAauAUN0AQYPIJn8ArerCfrxXq3PmatBSuf2Qd/YH3+ANeelT4=</latexit>

pA $

<latexit sha1_base64="rV0Bv12mSBS0eTev8s//glCuBvM=">AAAB/HicbVBNS8NAEN3Ur1q/oj16CRbBU0mkoseqF48V7Ae0IWy2m3bpZjfsTpRQ2r/ixYMiXv0h3vw3btsctPXBwOO9GWbmhQlnGlz32yqsrW9sbhW3Szu7e/sH9uFRS8tUEdokkkvVCbGmnAnaBAacdhJFcRxy2g5HtzO//UiVZlI8QJZQP8YDwSJGMBgpsMtJcD3tcRqBYoMhYKXkU2BX3Ko7h7NKvJxUUI5GYH/1+pKkMRVAONa667kJ+GOsgBFOJ6VeqmmCyQgPaNdQgWOq/fH8+IlzapS+E0llSoAzV39PjHGsdRaHpjPGMNTL3kz8z+umEF35YyaSFKggi0VRyh2QziwJp88UJcAzQzBRzNzqkCFWmIDJq2RC8JZfXiWt86pXq17c1yr1mzyOIjpGJ+gMeegS1dEdaqAmIihDz+gVvVlT68V6tz4WrQUrnymjP7A+fwB2fJVP</latexit>

Bernoulli

Relation classique OK (à la condition           ) � ⌧ L

<latexit sha1_base64="880xNqpg5hEK/uZVlp9IKG8sadY=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx48RDAPyC5hdnY2GTL7YKZXCEt+w4sHRbz6M978GyfJHjSxoKGo6qa7y0+l0Gjb31ZpbX1jc6u8XdnZ3ds/qB4edXSSKcbbLJGJ6vlUcyli3kaBkvdSxWnkS971x7czv/vElRZJ/IiTlHsRHcYiFIyikVw34BIpcaUk94Nqza7bc5BV4hSkBgVag+qXGyQsi3iMTFKt+46dopdThYJJPq24meYpZWM65H1DYxpx7eXzm6fkzCgBCRNlKkYyV39P5DTSehL5pjOiONLL3kz8z+tnGF57uYjTDHnMFovCTBJMyCwAEgjFGcqJIZQpYW4lbEQVZWhiqpgQnOWXV0nnou406pcPjVrzpoijDCdwCufgwBU04Q5a0AYGKTzDK7xZmfVivVsfi9aSVcwcwx9Ynz8rwpEg</latexit>

~ fluide parfait (Bernoulli)

écoulement visqueux

Tube de Pitot



L’explication à la Bernoulli

h

<latexit sha1_base64="o0Em+1LrPCqDYpYwPOqewD9gKuI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f0JGM9A==</latexit>

u(r)

<latexit sha1_base64="BGePJH3VPoKtE5qjPuFe3HzR/kk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsqutOix6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G07vM7z5RpVkkH80spr7AY8lCRrDJpKSqLofliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjjp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmpevdZ4qFeat3kcRTiDc6iCB9fQhHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AfMKN4g==</latexit>

r

<latexit sha1_base64="PaNED8bQbwX/j7m/AtpiNFqtHBI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuqXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH37mM/g==</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

Patm

<latexit sha1_base64="PuMvlKUFdXhf8G4Vwp7pIhIUJf0=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOJsmQmdllplcISz7CiwdFvPo93vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFpR9RyKTRvoEDJ24nhVEWSt6Lx3cxvPXFjRawfcZLwUNGhFgPBKDqpVe9lFNW0V674VX8OskqCnFQgR71X/ur2Y5YqrpFJam0n8BMMM2pQMMmnpW5qeULZmA55x1FNFbdhNj93Ss6c0ieD2LjSSObq74mMKmsnKnKdiuLILnsz8T+vk+LgJsyETlLkmi0WDVJJMCaz30lfGM5QThyhzAh3K2EjaihDl1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0awGAMz/AKb17ivXjv3seiteDlM8fwB97nD4H1j7E=</latexit>

r0

<latexit sha1_base64="ADwFcOIfYh27qluKcQp/ZaixnIg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPpuv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVL+9rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwADoI2h</latexit>

2. Clap

q

<latexit sha1_base64="ox2J9wU5/a5grioONlZ5bjLmtd4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7Ow6M2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tgrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AN41jP0=</latexit>



L’explication à la Bernoulli

h

<latexit sha1_base64="o0Em+1LrPCqDYpYwPOqewD9gKuI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f0JGM9A==</latexit>

u(r)

<latexit sha1_base64="BGePJH3VPoKtE5qjPuFe3HzR/kk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsqutOix6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G07vM7z5RpVkkH80spr7AY8lCRrDJpKSqLofliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjjp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmpevdZ4qFeat3kcRTiDc6iCB9fQhHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AfMKN4g==</latexit>

r

<latexit sha1_base64="PaNED8bQbwX/j7m/AtpiNFqtHBI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuqXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH37mM/g==</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

si            couche limite négligeable  h � �

<latexit sha1_base64="Z9l7PJVWMC7rjwPgXKlhPO9iewc=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOSUDabTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelAluwHW/ncra+sbmVnW7trO7t39QPzzqGpVryjpUCaX7ETFMcMk6wEGwfqYZSSPBetH4bub3npg2XMlHmGQsTMlQ8oRTAlbyR8FwiIOYCSCDesNtunPgVeKVpIFKtAf1ryBWNE+ZBCqIMb7nZhAWRAOngk1rQW5YRuiYDJlvqSQpM2ExP3mKz6wS40RpWxLwXP09UZDUmEka2c6UwMgsezPxP8/PIbkJCy6zHJiki0VJLjAoPPsfx1wzCmJiCaGa21sxHRFNKNiUajYEb/nlVdK9aHqXzauHy0brtoyjik7QKTpHHrpGLXSP2qiDKFLoGb2iNwecF+fd+Vi0Vpxy5hj9gfP5A+zokQg=</latexit>

couche limite: � ⇠
p

⌫R/U

<latexit sha1_base64="zfcS/dm0SqlwvH6oDu/CI8Ia1G0=">AAACAnicbVA9SwNBEN3zM8avqJXYLAbBKt5JRMugjWUU8wG5EPY2e8mS3b1zd04IR7Dxr9hYKGLrr7Dz37hJrtDEBwOP92aYmRfEghtw3W9nYXFpeWU1t5Zf39jc2i7s7NZNlGjKajQSkW4GxDDBFasBB8GasWZEBoI1gsHV2G88MG14pO5gGLO2JD3FQ04JWKlT2Pe7TADxDZfYN/caUl8l+PakNuoUim7JnQDPEy8jRZSh2il8+d2IJpIpoIIY0/LcGNop0cCpYKO8nxgWEzogPdayVBHJTDudvDDCR1bp4jDSthTgifp7IiXSmKEMbKck0Dez3lj8z2slEF60U67iBJii00VhIjBEeJwH7nLNKIihJYRqbm/FtE80oWBTy9sQvNmX50n9tOSVS2c35WLlMosjhw7QITpGHjpHFXSNqqiGKHpEz+gVvTlPzovz7nxMWxecbGYP/YHz+QP8dpcr</latexit>

Patm

<latexit sha1_base64="PuMvlKUFdXhf8G4Vwp7pIhIUJf0=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOJsmQmdllplcISz7CiwdFvPo93vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFpR9RyKTRvoEDJ24nhVEWSt6Lx3cxvPXFjRawfcZLwUNGhFgPBKDqpVe9lFNW0V674VX8OskqCnFQgR71X/ur2Y5YqrpFJam0n8BMMM2pQMMmnpW5qeULZmA55x1FNFbdhNj93Ss6c0ieD2LjSSObq74mMKmsnKnKdiuLILnsz8T+vk+LgJsyETlLkmi0WDVJJMCaz30lfGM5QThyhzAh3K2EjaihDl1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0awGAMz/AKb17ivXjv3seiteDlM8fwB97nD4H1j7E=</latexit>

r0

<latexit sha1_base64="ADwFcOIfYh27qluKcQp/ZaixnIg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPpuv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVL+9rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwADoI2h</latexit>

2. Clap

q

<latexit sha1_base64="ox2J9wU5/a5grioONlZ5bjLmtd4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7Ow6M2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tgrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AN41jP0=</latexit>



L’explication à la Bernoulli

h

<latexit sha1_base64="o0Em+1LrPCqDYpYwPOqewD9gKuI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f0JGM9A==</latexit>

u(r)

<latexit sha1_base64="BGePJH3VPoKtE5qjPuFe3HzR/kk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsqutOix6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G07vM7z5RpVkkH80spr7AY8lCRrDJpKSqLofliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjjp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmpevdZ4qFeat3kcRTiDc6iCB9fQhHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AfMKN4g==</latexit>

r

<latexit sha1_base64="PaNED8bQbwX/j7m/AtpiNFqtHBI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuqXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH37mM/g==</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

si            couche limite négligeable  h � �

<latexit sha1_base64="Z9l7PJVWMC7rjwPgXKlhPO9iewc=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOSUDabTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelAluwHW/ncra+sbmVnW7trO7t39QPzzqGpVryjpUCaX7ETFMcMk6wEGwfqYZSSPBetH4bub3npg2XMlHmGQsTMlQ8oRTAlbyR8FwiIOYCSCDesNtunPgVeKVpIFKtAf1ryBWNE+ZBCqIMb7nZhAWRAOngk1rQW5YRuiYDJlvqSQpM2ExP3mKz6wS40RpWxLwXP09UZDUmEka2c6UwMgsezPxP8/PIbkJCy6zHJiki0VJLjAoPPsfx1wzCmJiCaGa21sxHRFNKNiUajYEb/nlVdK9aHqXzauHy0brtoyjik7QKTpHHrpGLXSP2qiDKFLoGb2iNwecF+fd+Vi0Vpxy5hj9gfP5A+zokQg=</latexit>

couche limite: � ⇠
p

⌫R/U

<latexit sha1_base64="zfcS/dm0SqlwvH6oDu/CI8Ia1G0=">AAACAnicbVA9SwNBEN3zM8avqJXYLAbBKt5JRMugjWUU8wG5EPY2e8mS3b1zd04IR7Dxr9hYKGLrr7Dz37hJrtDEBwOP92aYmRfEghtw3W9nYXFpeWU1t5Zf39jc2i7s7NZNlGjKajQSkW4GxDDBFasBB8GasWZEBoI1gsHV2G88MG14pO5gGLO2JD3FQ04JWKlT2Pe7TADxDZfYN/caUl8l+PakNuoUim7JnQDPEy8jRZSh2il8+d2IJpIpoIIY0/LcGNop0cCpYKO8nxgWEzogPdayVBHJTDudvDDCR1bp4jDSthTgifp7IiXSmKEMbKck0Dez3lj8z2slEF60U67iBJii00VhIjBEeJwH7nLNKIihJYRqbm/FtE80oWBTy9sQvNmX50n9tOSVS2c35WLlMosjhw7QITpGHjpHFXSNqqiGKHpEz+gVvTlPzovz7nxMWxecbGYP/YHz+QP8dpcr</latexit>

Patm

<latexit sha1_base64="PuMvlKUFdXhf8G4Vwp7pIhIUJf0=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOJsmQmdllplcISz7CiwdFvPo93vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFpR9RyKTRvoEDJ24nhVEWSt6Lx3cxvPXFjRawfcZLwUNGhFgPBKDqpVe9lFNW0V674VX8OskqCnFQgR71X/ur2Y5YqrpFJam0n8BMMM2pQMMmnpW5qeULZmA55x1FNFbdhNj93Ss6c0ieD2LjSSObq74mMKmsnKnKdiuLILnsz8T+vk+LgJsyETlLkmi0WDVJJMCaz30lfGM5QThyhzAh3K2EjaihDl1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0awGAMz/AKb17ivXjv3seiteDlM8fwB97nD4H1j7E=</latexit>

conservation du débit: 

r0

<latexit sha1_base64="ADwFcOIfYh27qluKcQp/ZaixnIg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPpuv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVL+9rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwADoI2h</latexit>

2. Clap

q

<latexit sha1_base64="ox2J9wU5/a5grioONlZ5bjLmtd4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7Ow6M2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tgrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AN41jP0=</latexit>

u(r) =
q

2⇡rh

<latexit sha1_base64="l1dtNWhuyAUKFniXs5COH8Tb3w0=">AAACAnicbVDLSsNAFL3xWesr6krcDBahbkpSKroRim5cVrAPaEKZTCft0MnDmYlQQnDjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv997jxZxJZVnfxtLyyuraemGjuLm1vbNr7u23ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsbXU/89gMVkkXhnRrH1A3wIGQ+I1hpqWceJmVxii6R4wtM0vssrToxQwINs55ZsirWFGiR2DkpQY5Gz/xy+hFJAhoqwrGUXduKlZtioRjhNCs6iaQxJiM8oF1NQxxQ6abTFzJ0opU+8iOhK1Roqv6eSHEg5TjwdGeA1VDOexPxP6+bKP/CTVkYJ4qGZLbITzhSEZrkgfpMUKL4WBNMBNO3IjLEOgylUyvqEOz5lxdJq1qxa5Wz21qpfpXHUYAjOIYy2HAOdbiBBjSBwCM8wyu8GU/Gi/FufMxal4x85gD+wPj8AX6xljw=</latexit>



L’explication à la Bernoulli

h

<latexit sha1_base64="o0Em+1LrPCqDYpYwPOqewD9gKuI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f0JGM9A==</latexit>

u(r)

<latexit sha1_base64="BGePJH3VPoKtE5qjPuFe3HzR/kk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsqutOix6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G07vM7z5RpVkkH80spr7AY8lCRrDJpKSqLofliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjjp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmpevdZ4qFeat3kcRTiDc6iCB9fQhHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AfMKN4g==</latexit>

r

<latexit sha1_base64="PaNED8bQbwX/j7m/AtpiNFqtHBI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuqXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH37mM/g==</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

si            couche limite négligeable  h � �

<latexit sha1_base64="Z9l7PJVWMC7rjwPgXKlhPO9iewc=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOSUDabTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelAluwHW/ncra+sbmVnW7trO7t39QPzzqGpVryjpUCaX7ETFMcMk6wEGwfqYZSSPBetH4bub3npg2XMlHmGQsTMlQ8oRTAlbyR8FwiIOYCSCDesNtunPgVeKVpIFKtAf1ryBWNE+ZBCqIMb7nZhAWRAOngk1rQW5YRuiYDJlvqSQpM2ExP3mKz6wS40RpWxLwXP09UZDUmEka2c6UwMgsezPxP8/PIbkJCy6zHJiki0VJLjAoPPsfx1wzCmJiCaGa21sxHRFNKNiUajYEb/nlVdK9aHqXzauHy0brtoyjik7QKTpHHrpGLXSP2qiDKFLoGb2iNwecF+fd+Vi0Vpxy5hj9gfP5A+zokQg=</latexit>

couche limite: � ⇠
p

⌫R/U

<latexit sha1_base64="zfcS/dm0SqlwvH6oDu/CI8Ia1G0=">AAACAnicbVA9SwNBEN3zM8avqJXYLAbBKt5JRMugjWUU8wG5EPY2e8mS3b1zd04IR7Dxr9hYKGLrr7Dz37hJrtDEBwOP92aYmRfEghtw3W9nYXFpeWU1t5Zf39jc2i7s7NZNlGjKajQSkW4GxDDBFasBB8GasWZEBoI1gsHV2G88MG14pO5gGLO2JD3FQ04JWKlT2Pe7TADxDZfYN/caUl8l+PakNuoUim7JnQDPEy8jRZSh2il8+d2IJpIpoIIY0/LcGNop0cCpYKO8nxgWEzogPdayVBHJTDudvDDCR1bp4jDSthTgifp7IiXSmKEMbKck0Dez3lj8z2slEF60U67iBJii00VhIjBEeJwH7nLNKIihJYRqbm/FtE80oWBTy9sQvNmX50n9tOSVS2c35WLlMosjhw7QITpGHjpHFXSNqqiGKHpEz+gVvTlPzovz7nxMWxecbGYP/YHz+QP8dpcr</latexit>

Patm

<latexit sha1_base64="PuMvlKUFdXhf8G4Vwp7pIhIUJf0=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOJsmQmdllplcISz7CiwdFvPo93vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFpR9RyKTRvoEDJ24nhVEWSt6Lx3cxvPXFjRawfcZLwUNGhFgPBKDqpVe9lFNW0V674VX8OskqCnFQgR71X/ur2Y5YqrpFJam0n8BMMM2pQMMmnpW5qeULZmA55x1FNFbdhNj93Ss6c0ieD2LjSSObq74mMKmsnKnKdiuLILnsz8T+vk+LgJsyETlLkmi0WDVJJMCaz30lfGM5QThyhzAh3K2EjaihDl1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0awGAMz/AKb17ivXjv3seiteDlM8fwB97nD4H1j7E=</latexit>

conservation du débit: 

Bernoulli: P (r) +
1

2
⇢u2(r) = Patm

<latexit sha1_base64="/8eS8Gu/lgInekGUd5ADmk6BYbQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0WsCCUpFd0IRTcuI9gHNDFMppN26OTBzEQoIZ/gxl9x40IRty7d+TdO2iy09cCFwzn3cu89XsyokIbxrZWWlldW18rrlY3Nre0dfXevI6KEY9LGEYt4z0OCMBqStqSSkV7MCQo8Rrre+Dr3uw+ECxqFd3ISEydAw5D6FCOpJFc/tmr8BJ5C2+cIp2aWNjKbjyKY3Ddy4xJabopkkLl61agbU8BFYhakCgpYrv5lDyKcBCSUmCEh+qYRSydFXFLMSFaxE0FihMdoSPqKhiggwkmnD2XwSCkD6EdcVSjhVP09kaJAiEngqc4AyZGY93LxP6+fSP/CSWkYJ5KEeLbITxiUEczTgQPKCZZsogjCnKpbIR4hFY1UGVZUCOb8y4uk06ibzfrZbbPauiriKIMDcAhqwATnoAVugAXaAINH8AxewZv2pL1o79rHrLWkFTP74A+0zx9jXZr1</latexit>

r0

<latexit sha1_base64="ADwFcOIfYh27qluKcQp/ZaixnIg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPpuv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVL+9rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwADoI2h</latexit>

2. Clap

q

<latexit sha1_base64="ox2J9wU5/a5grioONlZ5bjLmtd4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7Ow6M2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tgrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AN41jP0=</latexit>

P (r) = Patm � ⇢

8⇡2

⇣ q

hr

⌘2

<latexit sha1_base64="ZcJ/js80+OlwiwOu6LhDfjMCSzY="></latexit>

u(r) =
q

2⇡rh

<latexit sha1_base64="l1dtNWhuyAUKFniXs5COH8Tb3w0=">AAACAnicbVDLSsNAFL3xWesr6krcDBahbkpSKroRim5cVrAPaEKZTCft0MnDmYlQQnDjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv997jxZxJZVnfxtLyyuraemGjuLm1vbNr7u23ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsbXU/89gMVkkXhnRrH1A3wIGQ+I1hpqWceJmVxii6R4wtM0vssrToxQwINs55ZsirWFGiR2DkpQY5Gz/xy+hFJAhoqwrGUXduKlZtioRjhNCs6iaQxJiM8oF1NQxxQ6abTFzJ0opU+8iOhK1Roqv6eSHEg5TjwdGeA1VDOexPxP6+bKP/CTVkYJ4qGZLbITzhSEZrkgfpMUKL4WBNMBNO3IjLEOgylUyvqEOz5lxdJq1qxa5Wz21qpfpXHUYAjOIYy2HAOdbiBBjSBwCM8wyu8GU/Gi/FufMxal4x85gD+wPj8AX6xljw=</latexit>



L’explication à la Bernoulli

h

<latexit sha1_base64="o0Em+1LrPCqDYpYwPOqewD9gKuI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f0JGM9A==</latexit>

u(r)

<latexit sha1_base64="BGePJH3VPoKtE5qjPuFe3HzR/kk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsqutOix6MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G07vM7z5RpVkkH80spr7AY8lCRrDJpKSqLofliltzF0DrxMtJBXK0huWvwSgiiaDSEI617ntubPwUK8MIp/PSINE0xmSKx7RvqcSCaj9d3DpHF1YZoTBStqRBC/X3RIqF1jMR2E6BzUSvepn4n9dPTHjjp0zGiaGSLBeFCUcmQtnjaMQUJYbPLMFEMXsrIhOsMDE2npINwVt9eZ10rmpevdZ4qFeat3kcRTiDc6iCB9fQhHtoQRsITOAZXuHNEc6L8+58LFsLTj5zCn/gfP4AfMKN4g==</latexit>

r

<latexit sha1_base64="PaNED8bQbwX/j7m/AtpiNFqtHBI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuqXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH37mM/g==</latexit>

�

<latexit sha1_base64="+VKucry2xu1d47EVc67mAsjeu4o=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9SImkPTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/AJQkjyQ=</latexit>

R

<latexit sha1_base64="ecQlZ9tOaOZv+X+GAOayOVoQEaY=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK85jN4=</latexit>

si            couche limite négligeable  h � �

<latexit sha1_base64="Z9l7PJVWMC7rjwPgXKlhPO9iewc=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0WPRi8cK9gOSUDabTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelAluwHW/ncra+sbmVnW7trO7t39QPzzqGpVryjpUCaX7ETFMcMk6wEGwfqYZSSPBetH4bub3npg2XMlHmGQsTMlQ8oRTAlbyR8FwiIOYCSCDesNtunPgVeKVpIFKtAf1ryBWNE+ZBCqIMb7nZhAWRAOngk1rQW5YRuiYDJlvqSQpM2ExP3mKz6wS40RpWxLwXP09UZDUmEka2c6UwMgsezPxP8/PIbkJCy6zHJiki0VJLjAoPPsfx1wzCmJiCaGa21sxHRFNKNiUajYEb/nlVdK9aHqXzauHy0brtoyjik7QKTpHHrpGLXSP2qiDKFLoGb2iNwecF+fd+Vi0Vpxy5hj9gfP5A+zokQg=</latexit>

couche limite: � ⇠
p

⌫R/U

<latexit sha1_base64="zfcS/dm0SqlwvH6oDu/CI8Ia1G0=">AAACAnicbVA9SwNBEN3zM8avqJXYLAbBKt5JRMugjWUU8wG5EPY2e8mS3b1zd04IR7Dxr9hYKGLrr7Dz37hJrtDEBwOP92aYmRfEghtw3W9nYXFpeWU1t5Zf39jc2i7s7NZNlGjKajQSkW4GxDDBFasBB8GasWZEBoI1gsHV2G88MG14pO5gGLO2JD3FQ04JWKlT2Pe7TADxDZfYN/caUl8l+PakNuoUim7JnQDPEy8jRZSh2il8+d2IJpIpoIIY0/LcGNop0cCpYKO8nxgWEzogPdayVBHJTDudvDDCR1bp4jDSthTgifp7IiXSmKEMbKck0Dez3lj8z2slEF60U67iBJii00VhIjBEeJwH7nLNKIihJYRqbm/FtE80oWBTy9sQvNmX50n9tOSVS2c35WLlMosjhw7QITpGHjpHFXSNqqiGKHpEz+gVvTlPzovz7nxMWxecbGYP/YHz+QP8dpcr</latexit>

Patm

<latexit sha1_base64="PuMvlKUFdXhf8G4Vwp7pIhIUJf0=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOJsmQmdllplcISz7CiwdFvPo93vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFpR9RyKTRvoEDJ24nhVEWSt6Lx3cxvPXFjRawfcZLwUNGhFgPBKDqpVe9lFNW0V674VX8OskqCnFQgR71X/ur2Y5YqrpFJam0n8BMMM2pQMMmnpW5qeULZmA55x1FNFbdhNj93Ss6c0ieD2LjSSObq74mMKmsnKnKdiuLILnsz8T+vk+LgJsyETlLkmi0WDVJJMCaz30lfGM5QThyhzAh3K2EjaihDl1DJhRAsv7xKmhfV4LJ69XBZqd3mcRThBE7hHAK4hhrcQx0awGAMz/AKb17ivXjv3seiteDlM8fwB97nD4H1j7E=</latexit>

conservation du débit: 

Bernoulli: P (r) +
1

2
⇢u2(r) = Patm

<latexit sha1_base64="/8eS8Gu/lgInekGUd5ADmk6BYbQ=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0WsCCUpFd0IRTcuI9gHNDFMppN26OTBzEQoIZ/gxl9x40IRty7d+TdO2iy09cCFwzn3cu89XsyokIbxrZWWlldW18rrlY3Nre0dfXevI6KEY9LGEYt4z0OCMBqStqSSkV7MCQo8Rrre+Dr3uw+ECxqFd3ISEydAw5D6FCOpJFc/tmr8BJ5C2+cIp2aWNjKbjyKY3Ddy4xJabopkkLl61agbU8BFYhakCgpYrv5lDyKcBCSUmCEh+qYRSydFXFLMSFaxE0FihMdoSPqKhiggwkmnD2XwSCkD6EdcVSjhVP09kaJAiEngqc4AyZGY93LxP6+fSP/CSWkYJ5KEeLbITxiUEczTgQPKCZZsogjCnKpbIR4hFY1UGVZUCOb8y4uk06ibzfrZbbPauiriKIMDcAhqwATnoAVugAXaAINH8AxewZv2pL1o79rHrLWkFTP74A+0zx9jXZr1</latexit>

r0

<latexit sha1_base64="ADwFcOIfYh27qluKcQp/ZaixnIg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0oPpuv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVL+9rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwADoI2h</latexit>

2. Clap

⇒ attraction

q

<latexit sha1_base64="ox2J9wU5/a5grioONlZ5bjLmtd4=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7Ow6M2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tgrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AN41jP0=</latexit>

F =

Z R

r0

2⇡r(P (r)� Patm)dr = � ⇢q2

4⇡h2

Z R

r0

dr

r
= � ⇢q2

4⇡h2
ln(R/r0)

<latexit sha1_base64="9mo5HWEVtNGjcA9TheLaE1KDnXM="></latexit>

P (r) = Patm � ⇢

8⇡2

⇣ q

hr

⌘2

<latexit sha1_base64="ZcJ/js80+OlwiwOu6LhDfjMCSzY="></latexit>

u(r) =
q

2⇡rh

<latexit sha1_base64="l1dtNWhuyAUKFniXs5COH8Tb3w0=">AAACAnicbVDLSsNAFL3xWesr6krcDBahbkpSKroRim5cVrAPaEKZTCft0MnDmYlQQnDjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv997jxZxJZVnfxtLyyuraemGjuLm1vbNr7u23ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsbXU/89gMVkkXhnRrH1A3wIGQ+I1hpqWceJmVxii6R4wtM0vssrToxQwINs55ZsirWFGiR2DkpQY5Gz/xy+hFJAhoqwrGUXduKlZtioRjhNCs6iaQxJiM8oF1NQxxQ6abTFzJ0opU+8iOhK1Roqv6eSHEg5TjwdGeA1VDOexPxP6+bKP/CTVkYJ4qGZLbITzhSEZrkgfpMUKL4WBNMBNO3IjLEOgylUyvqEOz5lxdJq1qxa5Wz21qpfpXHUYAjOIYy2HAOdbiBBjSBwCM8wyu8GU/Gi/FufMxal4x85gD+wPj8AX6xljw=</latexit>

Force:



La conservation de la quantité de mouvement en « fluide parfait »

ndS

Ω

S = ∂Ω

n

u

u

n

Z

⌦

@⇢u

@t
dV =

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Z

⌦
⇢f dV

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

+

Z

@⌦
�.n dS

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

�
Z

@⌦
⇢u u.n dS

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

scalairevecteur contraintes



� =

0

@
�p 0 0
0 �p 0
0 0 �p

1

A

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

En négligeant la viscosité :

Z

⌦

@⇢u

@t
dV =

Z

⌦
⇢f dV �

Z

@⌦
⇢u u.n dS �

Z

@⌦
pn dS

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Z

⌦
⇢f dV �

Z

@⌦
⇢u u.n dS �

Z

@⌦
pn dS = 0

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

En écoulement stationnaire  :


