
7. Numerical solution scheme improvement of the in-house code
SUBCHANFLOW 
Abstract of the project SUBCHANFLOW is a sub-channel thermal-hydraulic code that solves the 

three mixture balance equations for single and two-phase for stationary 

and time dependent conditions. It is being developed at the Institute for 

Neutron Physics and Reactor Technology (INR) of the Karlsruhe Institute 

of Technology. SUBCHANFLOW is completely programmed in FORTRAN 95 

with global variables and dynamic allocation. The problems addressed are 

3D configurations of fuel bundles in Cartesian and hexagonal geometry 

which are cooled by an upward coolant flow. The code is able to compute 

the heat transfer between the structures and the fluid as well as the 

coolant heat up along the axial direction. 

Currently, the pressure equation in SUBCHANFLOW can be solved by 

direct or iterative methods being the last one, the more suitable for large 

problems with lots of mesh points. This system is solved on each axial 

layer per iteration. Right now, each axial layer is coupled with the previous 

one and the solution is done sequentially following the axial direction. The 

idea is to have an alternative to the current solution method where the 

axial layers are decoupled, by removing the prerequisite of having 

computed the previous one, and hence, each layer could be computed in 

parallel. Possible candidates are a red-black approach or a domain 

decomposition using MPI on the axial coordinate. This is illustrated in 

figure 1. 

Figure 1. Description of alternative iterative methods 

Tasks  Familiarize with the current solution scheme of SUBCHANFLOW.

 Study the feasibility of implementing different algorithms and estimate
the implementation effort.

 Implementation of the algorithm, optimization and benchmarking.

Requirements  Good programing skills.

 Sound mathematics background.

 Knowledge in C/FORTRAN programing languages

Language Skills Fluency in English 
Software Skills Knowledge of Unix/Linux 

Other skills None 


