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Recent years have led to an important increase in the use and commercialization of unmanned 
aerial vehicles (UAV), and the data available in the literature suggest that this trend will be 
maintained and become more important in the future. In view of such an increase, it is 
necessary to perform research on more efficient aircraft models, optimizing, among others, 
the aerodynamic design. Artificial neural networks (ANNs) used together with reinforcement 
learning, i.e. deep reinforcement learning (DRL), is receiving growing attention due to its 
capabilities to tackle complex problems in multiple areas. In particular, this technique has 
been recently used to solve problems related to flow control [1]. In this work, an ANN trained 
through a DRL agent, coupled with the numerical solver Alya [2], is used to perform active 
flow control. We conduct a 2D simulation of an airfoil designed to operate at low Reynolds 
number (SD7003), and we set an active control based on two mass flow jets located on the 
airfoil. Obtaining information about the flow surrounding the airfoil, the ANN agent (through 
a proximal-policy-optimization, PPO) is able to learn control strategies of the jets, leading to 
improved aerodynamic efficiency. Note that the aerodynamic efficiency is defined as the ratio 
of the lift and the drag, therefore the optimal policy to achieve the best performance is not at 
all straighforward. Furthermore, the agent needs to account for the coupled effects of the 
friction- and pressure-drag components, as well as the interaction between the two boundary 
layers and the wake. In this study we use the Tensorforce library to apply DLR to the 
simulation in Alya, and we validate our results with previous works on low-Reynolds-number 
2D cylinder flows [1].  In this contribution, we will discuss the results of the DRL-based 
control on the SD7003 airfoil, at a Reynolds number based on freestream velocity and wing 
chord of 30,000. Finally, we will compare our results with those obtained by means of 
classical flow-control methods. 
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