
  
 

 
 

Control of flows and heat transfers 
Course proposal – Master of Science in Aeronautics and Space 
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Lecturer: Laurent CORDIER (Laurent.Cordier@univ-poitiers.fr) - Directeur de Recherche CNRS – Pprime UPR 
3346. 
Language: This course may be given in English depending on the audience. 
 
 
 

Optimization is at the center of many scientific and/or societal issues (understanding and modeling 
of complex physical phenomena, improvement of system performance, reduction of noise or pollution, 
machine learning, ...). The objective of this course is to present the concepts and tools (mainly numerical) 
necessary to approach in a modern way the control of flows and heat transfers. First, we will introduce the 
optimal control methods by showing the diversity of problems that can be solved in this framework. We 
will then present the essential elements of analysis and control of linear systems (LQR and LQG methods). 
We will illustrate these different methods on examples from fluid mechanics and thermal transfers. 
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Notions can be illustrated using reduced-order models. Model reduction techniques are covered in the 
course "Model reduction for fluid mechanics and heat transfer". 
 
 
 

 
 

From flow control to biomimetism. After Franck Fish. 
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