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The FAST research group at the Paul Scherrer Institut (PSI) has recently started working on 

the development of an OpenFOAM-based platform for the investigation of nuclear reactor 

steady-state and transient behavior. In particular, Sodium-cooled Fast Reactors (SFR) [1] are 

considered as a first application. The SFR is one of the six innovative nuclear reactors 

selected in the frame of the Generation IV (GEN-IV) International Forum [2] as promising 

future systems with enhanced safety, economics and sustainability. Compared to other GEN-

IV systems, the SFR features a notably sound technical basis. It is under construction in some 

countries (e.g., in Russia) and it is planned for construction in other countries (e.g., in France). 

As a consequence, requirements for simulation tools are growing both in terms of accuracy 

and computational performance. Adoption of OpenFOAM in the FAST group represents an 

attempt to introduce in the field of nuclear reactor analysis the newest computational 

techniques, thus creating a tool that makes efficient use of both the currently available 

computational resources and the flexibility of an object-oriented programming language like 

C++. This work presents the few first steps taken in this direction at the PSI. In particular, a 

brief description is provided of a discrete-ordinates code for neutron transport and of its 

coupling with a thermal-elasticity solver available in OpenFOAM [3,4]. The attention is then 

focused on the development of a coarse-mesh approach for the thermal-hydraulics of the 

reactor core. The solver is based on a traditional porous-medium approach [5], but it includes 

some specific features dedicated to nuclear reactor simulation. For instance, the solver 

includes the traditional Darcy-Forchheimer model for the porous-medium momentum sink, 

but it also includes the possibility to use a momentum sink based on available correlations for 

pressure drops in nuclear reactors. In addition, a dedicated treatment is used for the solid 

components of the reactor core, including dedicated heat transfer models for the coupling of 

solid and fluid regions. Suitable thermo-physical properties for liquid sodium are also 



employed. 
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