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BEMRosetta: An open-source hydrodynamic

coefficients converter and viewer integrated with

Nemoh and FOAMM
Iñaki Zabala, Yerai Peña-Sanchez, Thomas Kelly, João C. C. Henriques,
Markel Penalba, Nicolás Faedo, John V. Ringwood and Jesús M. Blanco

Abstract—Boundary Element Method (BEM) solvers are
extensively used to obtain the hydrodynamic coefficients
required to model hydrodynamic forces in floating marine
structures. BEM solvers require the discretization of the
submerged device surface as a mesh to compute the hydro-
dynamic coefficients as radiation damping and added mass,
response amplitude operators and linear and second-order
exciting forces. Each of these solvers need particular input
files and mesh formats, and save the results in specific file
formats. Typically, the input and output files are incompatible
between different solvers. Researchers handle this problem by
converting model results through homemade spreadsheets or
macros made in scripting languages. BEMRosetta was created
to allow loading and saving the input files, mesh geometries
and the hydrodynamic coefficients, in different formats. Fur-
thermore, it also includes a mesh viewer. Additionally, BEM-
Rosetta can calculate different parameters from the mesh and
the hydrodynamic coefficients. Through its integration with
the Finite-Order hydrodynamic Approximation by Moment-
Matching (FOAMM) toolbox, BEMRossetta allows the state-
space model of the radiation convolution term for the desired
degrees of freedom be obtained.

Index Terms—BEM, Nemoh, FOAMM, Capytaine,
HAMS.

I. Introduction

FLOATING marine devices such as ships, offshore
wind platforms or wave energy converters are usu-

ally modelled using hydrodynamic coefficients obtained
from potential flow BEM solvers. Based on these fre-
quency domain coefficients comprising added mass, radi-
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y Sistemas, S.A., Av. Zugazarte 56, 48930 Getxo, Spain

Y. Peña-Sanchez (e-mail: yerai.pena.2017@mumail.ie), and J.
V. Ringwood (e-mail: John.Ringwood@mu.ie) are at the Centre
for Ocean Energy Research (COER), Maynooth University, Co.
Kildare, Ireland
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Fig. 1: Basic outline of the BEM related section of the
floating body simulation workflow.

ation damping and excitation forces, frequency domain,
or normally time domain simulations can be created to
estimate the dynamic loads and power output for the
marine energy converters in question. All the solvers are
made by different companies and open source projects
and use different formats for a) the geometry mesh
definition, b) the BEM case definition including, for
example, the set of frequencies, wave headings, water
depth, degrees of freedom to do the calculation, and c)
to set the hydrodynamic coefficients (Fig. 1).
These different file formats make it difficult to share

cases and results between research groups, and limit the
use of some formats that are less supported than other
formats.
Expert programmers solve this problem by implement-

ing filters and conversion routines with reduced error
checking and sometimes low re-usability. Because of this,
researchers with limited programming skills or economic
resources to access software licenses, may not be able to
convert the results obtained from open-source codes, like
Nemoh [1], Capytaine [2] or HAMS [3], into the specific
formats required by other software.
BEMRosetta is a software tool designed to solve these

drawbacks, allowing easy sharing of files between re-
searchers and using as much as possible open source
tools for the workflow of developers without economic
resources. It includes an intuitive, window-based user
interface that allows the use of its features in an agile way
and without programming knowledge. Using the built-
in graphics viewer, BEMRosetta allows for the visual
comparison between the results obtained with different
software packages, as well as the results obtained with
the same software but with different discretization lev-
els. Additionally, BEMRosetta can calculate the infinite
frequency added mass, the impulse response function
of the radiation force, and a wide set of geometric
parameters like the hydrodynamic stiffness matrix, sub-
merged volume and centre of buoyancy. BEMRosetta
also includes a wizard for handling Nemoh, which eases
the use of such BEM solver, especially for beginners.
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gaud, C. Windt, D. Garćıa Violini, L. Wang, and J. V.
Ringwood, “Finite-Order hydrodynamic Approximation by
Moment-Matching (FOAMM) toolbox for wave energy appli-
cations,” in Proceedings of the 13th European Wave and Tidal
Energy Conference (EWTEC) Naples, Italy, 2019, pp. 1448–
(1–9).

82124-


	1. EWTEC 2021 (portada)
	2. EWTEC 2021 (committees)
	3. EWTEC 2021 (sponsors)
	2124



