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Fluid-Structure Interaction (FSI) is used in many industrial applications, in particular automotive, aerospace and 

nuclear industries. In the present work, we are interested in the interaction between a deformable structure 

during its cooling surrounded by gas and water issue from evaporation and boiling phenomena. In other terms, 

the present work aims to tackle the complexity of the involved physics and the complexity of the numerical 

methods used to achieve such a simulation.  

Indeed, the solid materials will undergo several complicated phenomena as thermal expansion, elastic and 

plastic deformations, as well as phase transformation. It requires a high fidelity elasto-plastic model to give a 

real description of the deformation combined with a phase transformation model affecting the temperature 

change as well as on the stresses and deformation [1][2]. 

An adaptive Eulerian framework will be used for the simulation of both boiling and evaporation phenomena 

occurring at the interface of the heated solid immersed in a liquid tank [3]. It simultaneously considers the gas-

liquid phase changes, the vapor formation, and their dynamics, and consequently the quenching or cooling of 

a heated solid. It uses a Level Set method to separate and to track each phase and a Variational Multi Scale 

(VMS) stabilization method to deal with the two-phase flow Navier Stokes solver [4]. 

Finally, the coupling is handled by the new Adaptive Immersed Mesh (AIM) method for FSI. It incorporates 

the independent results of a time accurate solid dynamics solver onto a fully Eulerian Monolithic framework. 

This is done by immersing the solid mesh, onto the fluid-solid mesh [5]. This approach allows us to work on 

two different domains simultaneously: a Fluid-Solid domain to understand all the physics and the interaction 

between the fluid and the solid, and a Solid domain to have a better resolution on the solid. 2D and 3D 

benchmarks results will be presented to highlight the accuracy and robustness of the hybrid proposed 

method as well as a 3D industrial real test case will be presented to highlight the applicability of the 

framework. 
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