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Abstract  

Statement of the Problem: A huge array of CFD tools are currently 

available in the market today providing solutions to many problems. 

Commercial software is usually easy to operate but difficult to 

manipulate, especially when there are key physics that needs to be 

implemented (Keyes, et. al., 2012). For example, the last decade saw 

a rise in fluid-structure interaction (FSI) code development (Seng, 

2012), (Chow & Ng, 2016). The requirement for a stable dynamic 

mesh solver pushed developers away from commercial code and 

towards an improved, customised solution. Customised code provides 

stability hacks to problems in unique ways, such as damping of the 

artificial added mass effect in partially submerged floating structures 

with dynamic under-relaxation (Chow et. al., 2019). 

OpenFOAM® is a development tool for the customisation of numerical 

solvers to solve CFD problems. The open-source code, written in C++, 

allows for low level memory manipulation to optimise efficiency, and 

end users can reuse or build routines without having to write basic 

functions from scratch. OpenFOAM® is released free for public use 

under the GNU General Public License and over the years, the user 

base increased tremendously and so did the number of customised 

solvers, applications and utilities. The key strength of OpenFOAM® can 

be exhibited by its flexibility as with most “sandbox” environments, 

where users with pre-requisite knowledge of the underlying physics 

and programming techniques are free to modify existing solvers to 

extend their capabilities for more complex projects. The fundamental 

source of the solvers dates back to the original development by Jasak 

(1996), where a framework for modelling fluid flow applications with 

the Finite Volume Method (FVM) was first set up. 

Figure 1 below showcases the implementation of a custom solver that 

can couple a certain behaviour with the CFD fluid solver. 
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Figure 1 Schematic of a strongly coupled partitioned solver in OpenFOAM, 
the box signifies the physics of interest which can be motion, deformation or 
any variable that could be affected by the fluid dynamics over time 
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