
The 8th European Congress on Computational Methods in Applied Sciences and Engineering 
ECCOMAS Congress 2022 

5 – 9 June 2022, Oslo, Norway 

 

 

 

Deep Reinforcement Learning for fluid mechanics 

 
Elie Hachem*, Phillipe Meliga, Hassan Ghraieb, Ramy Nemer, Rudy Valette,  

Jonathan Viquerat, Aurelien Larcher 

 
1Computing and Fluids Research Group, MINES ParisTech, PSL – Research University, CEMEF – Centre 

for material forming, CNRS UMR 7635, 06904 Sophia-Antipolis, France.  

elie.hachem@mines-paristech.fr 

 

Key Words: CFD, HPC, Deep Reinforcement Learning 
 

In the past couple of years, the interest of the fluid mechanics community for deep reinforcement 

learning (DRL) techniques has increased at fast pace, leading to a growing activity on the topic. 

While the capabilities of DRL to solve complex decision-making problems make it a valuable 

tool for active flow control, recent publications also demonstrated applications to other fields, 

such as shape optimization or microfluidics.  

 

This present work gauges the ability of deep reinforcement learning (DRL) techniques to assist 

the control of complex fluid flow [1-3]. We couple it with an in-house stabilized finite elements 

environment combining variational multiscale (VMS) modeling of the governing equations, 

immerse volume method, and multi-component anisotropic mesh adaptation to compute the 

numerical reward fed to the neural network. Several test cases are used as testbed for developing 

the methodology, in fields related to non-Newtonian fluid flow, Shape optimization and Fluid-

Structure Interaction among others. Several 2D and 3D numerical examples will be presented 

to (1) highlight the novelty of this DRL-CFD framework, (2) to present all the steps of this 

framework and finally (3) to illustrate its capability for optimal flow control, much needed in 

the industry 4.0. 
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