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Numerical Simulations of Aerodynamic Flows: Deep Reinforcement Learning
for Active Flow Control using High-Order Unstructured Grids and GPU

Accelerated Simulations using Meshless Methods
The seminar will be given in English
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In this presentation, | will report on my efforts to perform numerical simulations of compressible

aerodynamic flows using two different computational fluid dynamics (CFD) approaches. The first

approach employs the open-source code PyFR which is a high-order body-fitted unstructured grid flux-

reconstruction code. This code is used to perform two-dimensional simulations of flow over a cylinder

and a NACA-0018, the later with steady blowing for active flow control. A recently published deep

reinforcement learning (DRL) method is explored for the NACA-0018 to perform closed-loop active

flow control to optimize aerodynamic performance. The second approach employs a meshless method

for solving the compressible Navier-Stokes equations. The code was written from scratch in CUDA C

programming language and runs very efficient on NVIDA GPU’s. A variety of airfoils and conditions

are simulated with comparisons to previously measured or simulated data.
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