ReaderTT.config = {"pagecount":285,"title":"Approche statistique du rayonnement dans les milieux gazeux hétérogènes : de l'échantillonnage des transitions moléculaires au calcul de grandeurs radiatives","author":"Mathieu Galtier","subject":"Engineering Sciences [physics]/Chemical and Process Engineering","keywords":"Radiative Transfer, Gas, Monte-Carlo method, Heterogeneity, Null-collision, Absorption line, Statistical approach, Molecular transitionTransfert Radiatif, Gaz, Méthode de Monte-Carlo, Hétérogénéité, Collision nulle, Raie d'absorption, Approche statistique, Transition moléculaire","creator":"HAL","producer":"PDFLaTeX","creationdate":"D:20161220003841Z","moddate":"D:20161220003841Z","trapped":"False","fileName":"document.pdf","bounds":[[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286],[909,1286]],"bookmarks":[{"title":"Résumé / Abstract","page":6,"zoom":"XYZ 129 1151 null"},{"title":"Remerciements","page":8,"zoom":"XYZ 129 1151 null"},{"title":"Table des matières","page":8,"zoom":"XYZ 129 1151 null"},{"title":"Nomenclature","page":14,"zoom":"XYZ 129 1151 null"},{"title":"1 Introduction","page":18,"zoom":"XYZ 129 1151 null","children":[{"title":"1.1 Étude du transfert radiatif dans les milieux gazeux","page":19,"zoom":"XYZ 129 1151 null"},{"title":"1.2 Hétérogénéité et dépendance spectrale : les principales difficultés","page":20,"zoom":"XYZ 129 399 null"},{"title":"1.3 Structure du manuscrit","page":23,"zoom":"XYZ 129 506 null"}]},{"title":"2 Transfert radiatif dans les gaz","page":26,"zoom":"XYZ 129 1151 null","children":[{"title":"Introduction","page":27,"zoom":"XYZ 129 1100 null"},{"title":"2.1 Introduction au transfert radiatif","page":27,"zoom":"XYZ 129 458 null","children":[{"title":"2.1.1 Nature du rayonnement thermique","page":27,"zoom":"XYZ 129 401 null"},{"title":"2.1.2 Descriptions microscopique, mésoscopique et macroscopique","page":29,"zoom":"XYZ 129 679 null"},{"title":"2.1.3 La luminance : descripteur mésoscopique du transfert radiatif","page":31,"zoom":"XYZ 129 987 null"},{"title":"2.1.4 Grandeurs intégrées de la luminance","page":34,"zoom":"XYZ 129 916 null"}]},{"title":"2.2 Équation du transfert radiatif en milieu participant","page":35,"zoom":"XYZ 129 465 null","children":[{"title":"2.2.1 Transport de photons sans interaction avec le milieu","page":36,"zoom":"XYZ 129 1151 null"},{"title":"2.2.2 Interactions rayonnement/matière en milieu participant","page":38,"zoom":"XYZ 129 1151 null"},{"title":"2.2.3 Formulation locale de l'équation du transfert radiatif","page":44,"zoom":"XYZ 129 915 null"},{"title":"2.2.4 Formulation intégrale de l'équation du transfert radiatif","page":44,"zoom":"XYZ 129 263 null"}]},{"title":"2.3 Coefficient d'absorption en milieu gazeux","page":50,"zoom":"XYZ 129 946 null","children":[{"title":"2.3.1 Mécanismes d'absorption et d'émission du rayonnement","page":50,"zoom":"XYZ 129 592 null"},{"title":"2.3.2 Raie d'absorption isolée","page":51,"zoom":"XYZ 129 475 null"},{"title":"2.3.3 Des transitions énergétiques au spectre d'absorption","page":57,"zoom":"XYZ 129 1151 null"}]},{"title":"Résumé du chapitre","page":62,"zoom":"XYZ 129 975 null"}]},{"title":"3 Approche statistique et méthodes de Monte-Carlo","page":64,"zoom":"XYZ 129 1151 null","children":[{"title":"Introduction","page":65,"zoom":"XYZ 129 1100 null"},{"title":"3.1 Rappels statistiques","page":67,"zoom":"XYZ 129 1014 null","children":[{"title":"3.1.1 Variables aléatoires et probabilités","page":67,"zoom":"XYZ 129 956 null"},{"title":"3.1.2 Espérance, variance, écart-type et moments d'ordre supérieur à deux","page":69,"zoom":"XYZ 129 1151 null"}]},{"title":"3.2 Introduction aux méthodes de Monte-Carlo","page":71,"zoom":"XYZ 129 448 null","children":[{"title":"3.2.1 Les méthodes de Monte-Carlo : un outil stochastique de calcul intégral","page":72,"zoom":"XYZ 129 1151 null"},{"title":"3.2.2 Estimation de l'erreur statistique","page":76,"zoom":"XYZ 129 526 null"},{"title":"3.2.3 Les méthodes de Monte-Carlo en pratique","page":77,"zoom":"XYZ 129 361 null"}]},{"title":"3.3 Étude de la luminance dans un milieu purement absorbant","page":83,"zoom":"XYZ 129 245 null","children":[{"title":"3.3.1 Luminance dans un milieu infini, purement absorbant","page":84,"zoom":"XYZ 129 545 null"},{"title":"3.3.2 Approche analogue et réciprocité des chemins","page":86,"zoom":"XYZ 129 676 null"},{"title":"3.3.3 Prise en compte des frontières du milieu","page":88,"zoom":"XYZ 129 1082 null"},{"title":"3.3.4 Échantillonnage préférentiel et approche par variance nulle","page":89,"zoom":"XYZ 129 488 null"}]},{"title":"3.4 Étude de la luminance dans un milieu absorbant et diffusant","page":91,"zoom":"XYZ 129 1036 null","children":[{"title":"3.4.1 Luminance dans un milieu absorbant, diffusant, infini","page":91,"zoom":"XYZ 129 648 null"},{"title":"3.4.2 Traitement déterministe des tests de Bernoulli","page":96,"zoom":"XYZ 129 772 null"},{"title":"3.4.3 Calcul de sensibilités paramétriques","page":99,"zoom":"XYZ 129 1151 null"},{"title":"3.4.4 Luminance dans un milieu purement absorbant, diffusant et entouré de parois réfléchissantes","page":101,"zoom":"XYZ 129 1151 null"}]},{"title":"3.5 Étude d'une grandeur intégrée de la luminance","page":104,"zoom":"XYZ 129 1005 null"},{"title":"Résumé du chapitre","page":105,"zoom":"XYZ 129 941 null"}]},{"title":"4 Prise en compte de l'hétérogénéité des propriétés radiatives","page":108,"zoom":"XYZ 129 1151 null","children":[{"title":"Introduction","page":109,"zoom":"XYZ 129 1100 null"},{"title":"4.1 Problèmes liés à l'hétérogénéité des propriétés optiques","page":110,"zoom":"XYZ 129 727 null","children":[{"title":"4.1.1 Incapacité d'échantillonner analytiquement des libres parcours","page":110,"zoom":"XYZ 129 635 null"},{"title":"4.1.2 Alternatives couramment proposées","page":111,"zoom":"XYZ 129 405 null"},{"title":"4.1.3 Non-linéarité dans l'expression statistique de l'ETR","page":113,"zoom":"XYZ 129 542 null"}]},{"title":"4.2 Les algorithmes à collisions nulles","page":114,"zoom":"XYZ 129 293 null","children":[{"title":"4.2.1 Historique des algorithmes à collisions nulles","page":114,"zoom":"XYZ 129 236 null"},{"title":"4.2.2 Principe des algorithmes à collisions nulles","page":116,"zoom":"XYZ 129 1082 null"},{"title":"4.2.3 Approche statistique des algorithmes à collisions nulles","page":117,"zoom":"XYZ 129 793 null"},{"title":"4.2.4 Vers des coefficients de collision nulle négatifs","page":120,"zoom":"XYZ 129 587 null"}]},{"title":"4.3 Mise en application et étude paramétrique","page":122,"zoom":"XYZ 129 613 null","children":[{"title":"4.3.1 Description du cas d'étude","page":122,"zoom":"XYZ 129 379 null"},{"title":"4.3.2 Traitement statistique du type de collision","page":127,"zoom":"XYZ 129 713 null"},{"title":"4.3.3 Traitement déterministe des événements d'émission","page":137,"zoom":"XYZ 129 696 null"},{"title":"4.3.4 Enseignements sur les choix du  et du type d'algorithme","page":146,"zoom":"XYZ 129 1015 null"}]},{"title":"4.4 Validation d'un solveur radiatif par les algorithmes à collisions nulles","page":146,"zoom":"XYZ 129 257 null","children":[{"title":"4.4.1 Description du cas d'étude et de l'exercice de validation","page":147,"zoom":"XYZ 129 662 null"},{"title":"4.4.2 Résultats obtenus","page":150,"zoom":"XYZ 129 1151 null"}]},{"title":"Résumé du chapitre","page":150,"zoom":"XYZ 129 1021 null"}]},{"title":"5 Intégration spectrale par échantillonnage des transitions","page":154,"zoom":"XYZ 129 1151 null","children":[{"title":"Introduction","page":155,"zoom":"XYZ 129 1100 null"},{"title":"5.1 Intégration spectrale d'observables radiatives en milieu gazeux","page":156,"zoom":"XYZ 129 836 null","children":[{"title":"5.1.1 Représentations usuelles du coefficient d'absorption","page":156,"zoom":"XYZ 129 746 null"},{"title":"5.1.2 Reformulation statistique du coefficient d'absorption","page":158,"zoom":"XYZ 129 882 null"},{"title":"5.1.3 Non-linéarité du terme d'extinction","page":160,"zoom":"XYZ 129 1080 null"}]},{"title":"5.2 Algorithmes à collisions nulles avec échantillonnage des transitions","page":162,"zoom":"XYZ 129 1080 null","children":[{"title":"5.2.1 Représentation statistique du coefficient d'absorption dans l'équation du transfert radiatif","page":162,"zoom":"XYZ 129 988 null"},{"title":"5.2.2 Perspectives numériques et analytiques offertes par cette approche","page":168,"zoom":"XYZ 129 1082 null"},{"title":"5.2.3 Gestion des coefficients négatifs de collision nulle","page":169,"zoom":"XYZ 129 550 null"},{"title":"5.2.4 Proposition d'améliorations algorithmiques","page":170,"zoom":"XYZ 129 326 null"}]},{"title":"5.3 Mise en pratique dans un benchmark et choix des paramètres libres","page":171,"zoom":"XYZ 129 780 null","children":[{"title":"5.3.1 Présentation des six configurations d'étude","page":173,"zoom":"XYZ 129 389 null"},{"title":"5.3.2 Approche par variance nulle afin d'orienter le choix des probabilités","page":174,"zoom":"XYZ 129 398 null"},{"title":"5.3.3 Choix des paramètres libres","page":178,"zoom":"XYZ 129 1151 null"},{"title":"5.3.4 Résultats obtenus pour les cas d'étude considérés","page":186,"zoom":"XYZ 129 707 null"},{"title":"5.3.5 Coefficients hn,m,, négatifs et événements rares","page":190,"zoom":"XYZ 129 949 null"}]},{"title":"Résumé du chapitre","page":191,"zoom":"XYZ 129 1050 null"}]},{"title":"6 Conclusions et perspectives","page":194,"zoom":"XYZ 129 1151 null"},{"title":"Annexes","page":196,"zoom":"XYZ 129 1162 null"},{"title":"A Sensibilité à un paramètre de la fonction de phase","page":202,"zoom":"XYZ 129 1151 null"},{"title":"B Sensibilité à un paramètre de ha,m,,(x)","page":206,"zoom":"XYZ 129 1151 null"},{"title":"C Approche par variance nulle pour les choix de paramètres libres","page":210,"zoom":"XYZ 129 1151 null"},{"title":"D Article Galtier2013","page":218,"zoom":"XYZ 129 1151 null","children":[{"title":"D.1 Abstract","page":219,"zoom":"XYZ 129 1151 null"},{"title":"D.2 Introduction","page":219,"zoom":"XYZ 129 724 null"},{"title":"D.3 Theoretical justification and extension to negative values of the null-collision coefficient","page":221,"zoom":"XYZ 129 528 null"},{"title":"D.4 Practical implementation","page":226,"zoom":"XYZ 129 1014 null"},{"title":"D.5 Formal developments","page":235,"zoom":"XYZ 129 991 null"},{"title":"D.6 Appendixes","page":239,"zoom":"XYZ 129 620 null","children":[{"title":"D.6.1 Appendix 1 - Terminology and bibliographic entries","page":239,"zoom":"XYZ 129 558 null"},{"title":"D.6.2 Appendix 2 - Exponential transform","page":240,"zoom":"XYZ 129 1081 null"},{"title":"D.6.3 Appendix 3 - Zero-variance strategy","page":240,"zoom":"XYZ 129 589 null"}]}]},{"title":"E Article Eymet2013a","page":242,"zoom":"XYZ 129 1151 null","children":[{"title":"E.1 Abstract","page":242,"zoom":"XYZ 129 365 null"},{"title":"E.2 Introduction","page":243,"zoom":"XYZ 129 613 null"},{"title":"E.3 Algorithm","page":246,"zoom":"XYZ 129 733 null","children":[{"title":"E.3.1 Optico-geometric integration","page":246,"zoom":"XYZ 129 428 null"},{"title":"E.3.2 Extension to negative null-collision coefficients","page":251,"zoom":"XYZ 129 337 null"},{"title":"E.3.3 Spectral integration","page":252,"zoom":"XYZ 129 831 null"}]},{"title":"E.4 Convergence levels and computation times","page":254,"zoom":"XYZ 129 1002 null"},{"title":"E.5 Production of reference solutions for PRISSMA validation","page":258,"zoom":"XYZ 129 725 null"},{"title":"E.6 Conclusion","page":263,"zoom":"XYZ 129 1083 null"},{"title":"E.7 Acknowledgments","page":264,"zoom":"XYZ 129 528 null"}]},{"title":"Bibliographie","page":264,"zoom":"XYZ 129 528 null"},{"title":"Table des figures","page":278,"zoom":"XYZ 129 1151 null"},{"title":"Liste des tableaux","page":282,"zoom":"XYZ 129 1151 null"}],"thumbnailType":"jpg","pageType":"html","pageLabels":["null","i","ii","i","ii","iii","iv","v","vi","vii","viii","ix","x","xi","xii","xiii","xiv","1","2","3","4","5","6","7","8","9","10","11","12","13","14","15","16","17","18","19","20","21","22","23","24","25","26","27","28","29","30","31","32","33","34","35","36","37","38","39","40","41","42","43","44","45","46","47","48","49","50","51","52","53","54","55","56","57","58","59","60","61","62","63","64","65","66","67","68","69","70","71","72","73","74","75","76","77","78","79","80","81","82","83","84","85","86","87","88","89","90","91","92","93","94","95","96","97","98","99","100","101","102","103","104","105","106","107","108","109","110","111","112","113","114","115","116","117","118","119","120","121","122","123","124","125","126","127","128","129","130","131","132","133","134","135","136","137","138","139","140","141","142","143","144","145","146","147","148","149","150","151","152","153","154","155","156","157","158","159","160","161","162","163","164","165","166","167","168","169","170","171","172","173","174","175","176","177","178","179","180","181","182","183","184","185","186","187","188","189","190","191","192","193","194","195","196","197","198","199","200","201","202","203","204","205","206","207","208","209","210","211","212","213","214","215","216","217","218","219","220","221","222","223","224","225","226","227","228","229","230","231","232","233","234","235","236","237","238","239","240","241","242","243","244","245","246","247","248","249","250","251","252","253","254","255","256","257","258","259","260","261","262","263","264","265","266","267","268"]};
