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Abstract 

The availability of a high quality Open Source CFD simulation platform like OpenFOAM® offers new R&D 

opportunities by providing direct access to models and solvers implementation details. OpenFOAM well designed object-

oriented C++ architecture allows us to efficiently enhance the toolbox by focusing on specific libraries and by re-using 

existing capabilities. 

Developments have been made by Hydro-Québec to adapt OpenFOAM for hydroturbines [1]. We will describe the 

developments that have been made to implement these new turbomachinery related capabilities : multiple frame of reference 

solver (simpleTurboMFRFoam), domain coupling interfaces (ggi, cyclicGgi) [2][3], mixing plane interface and specific 

boundary conditions. Furthermore, we will discuss our on-going development related to high-performance computing for 

OpenFOAM. The development of these new capabilities and their validation have been made in collaboration with the 

OpenFOAM Turbomachinery Working Group [4][5][6]. Practical use of the turbomachinery capabilities will be shown for 

the analysis of a Francis hydraulic runner. 
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