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ABSTRACT 

Nowadays the simulation of turbulent flows near one or several moving bodies of different 

shapes presents a high interest for researchers and industries, and the methods for solving such 

problems are rapidly developing. In this work we consider the combination of the immersed 

boundary method (IBM) with the dynamic mesh adaptation of unstructured meshes to simulate 

fluid-structure interaction problems. The penalization-based IBM [1] allows us to deal with 

simply connected computational domains, while the solid objects are modeled by adding the 

extra source terms in the governing gasdynamic equations.  

The mesh resolution near the boundary of the "immersed" body is controlled by a specific 

method of dynamic unstructured mesh adaptation. This method uses the variational approach 

[2]. It moves the mesh vertices without changing the mesh topology, which allows us to easily 

implement the method for parallel computing. The body shape and location are defined by the 

initially built interpolation octree grid which moves with the body and carries the distance 

function values and its gradients. For the adaptation technique it is required to resolve the body 

shapes typical for the aerodynamic industry, such as airfoils and propellers. Therefore, it is 

important to take into account the features of such types of geometry: sharp edges and highly 

curved surfaces. By equipping the interpolation grid with the curvature-dependent parameter, it 

becomes possible to automatically control the anisotropy of the near-surface mesh cells and 

provide the mesh smoothness. Several test cases are performed to evaluate the quality of the 

adapted anisotropic mesh for different shapes two- and three-dimensional moving bodies. 

The method is implemented in the vertex-cantered finite-volume in-house code NOISEtte, 

which is being developed at KIAM for solving unsteady aerodynamic and aeroacoustic 

problems. The work was funded by RFBR according to the research project № 20-31-90052. 
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