
Future-proof hull fairing 
tool developed

By combining 

GMS with the 

strengths of 

Rhinoceros, 

MARIN now  

has a hull 

fairing tool ready 

for the future. 

Ship hull shapes must be drawn in 3D for 
model making and CFD calculations in many 
MARIN projects. As the CAD engineers draw 
hundreds of ship hulls on a yearly basis, 
MARIN already developed a unique way of 
drawing in the GMS program some 20 years 
ago. An integrated environment is used to 
quickly draw and fair a ship hull by combining 
the view of sections, buttocks and waterlines 
with detailed curvature information. Fast 3D 
modifications allow the CAD engineers to 
quickly draw, modify and fair hull shapes. 

In 2012, a three-year project started to 
overhaul MARIN’s geometry capabilities for 
propellers, grid generation and ship hull 
drawing and Rhinoceros was chosen as the 
common CAD platform. The development of 
a Rhinoceros plug-in for propeller geometry 
was started first, with which the propeller 
shape can now be prepared for model making 
(milling) and with sufficient fidelity for CFD 
calculations with MARIN’s viscous flow solver 
ReFRESCO.

A second project concerned grid generation 
for the multitude of BEM and RANS methods 

that MARIN uses in its daily research activities. 
For example, for potential flow in RAPID, 
motions in waves (frequency domain) in 
DIFFRAC and PRECAL, motions in waves (time 
domain) in FATIMA, acoustics in EXCALIBUR, 
real-time simulations for the navigation 
simulator and viscous CFD RANS in  
PARNASSOS now all use grids generated  
by the MARIN plug-ins in Rhino. 

To make ship models by milling and to gener-
ate grids for calculations, accurate ship  
geometry is required. In a third project,  
the unique drawing method of GMS was 
re-implemented in Rhinoceros. Due to the 
unsurpassed flexibility in extending Rhinoc-
eros, this has been achieved completely, 
and in a different time-scale than it would 
take to create a new program from scratch 
(months rather than years). The same inte-
grated environment with views of sections, 
buttocks, waterlines and curvature is now 
available in Rhino. The user is able to 
change the 3D surfaces making up the hull 
efficiently, using both the default function-
ality of Rhino and the added functionality 
inspired by GMS.
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CFD plays an increasingly important role in  
the design of maritime and offshore  structures. 
MARIN has always supported this with dedi-
cated tool development, extensive  validation 
and application. Recently, MARIN invested in  
a large computer cluster and this computing 
power, together with the CFD Code ReFRESCO, 
forms a new facility, “The Maritime Cluster”.

Naval architects and offshore engineers  
increasingly use CFD calculations themselves 
or plan to do so in the near future. To stimulate 
cooperation and interaction in this field, 
MARIN now invites its clients to take part in 
the ReFRESCO-operation. In this partnership, 
MARIN wants to share its dedicated CFD Code 
ReFRESCO (see www.marin.nl/refresco), which 
is extensively verified and validated for 
 maritime applications. Furthermore, MARIN 

will open its computer clusters for 
 ReFRESCO users, so that it can jointly work 
with customers on the reliable and robust 
application of CFD in the maritime field.

The ReFRESCO-operation means that the 
ReFRESCO Code will be provided to customers 
without limitations on the number of users 
or compute cores. The MARIN medium  
cluster of 1600 compute cores provides the 
possibility to scale up calculations without 
the need for large investments.  An extensive 
team of CFD specialists at MARIN is available 
to support the customer’s CFD team, to  
provide insight into the methodology and in 
the source code. 

To support the ReFRESCO-operation, MARIN 
is significantly extending its CFD develop-

ment, validation and application team.  
By participating in this unique cooperation 
MARIN and its customers can help in the 
further development, validation and appli-
cation of CFD for maritime applications.  
ReFRESCO does not replace generic,  
commercial CFD codes, which also have 
their merits and can be used for a wide 
range of applications. However, these codes 
are often not validated for the maritime sector. 
ReFRESCO gives the possibility to apply CFD 
reliably for specific maritime applications in 
direct open interaction with the developers 
and other users. 

The ReFRESCO-operation partnership has 
already started but new participants are 
welcome to join. For more information please 
visit www.marin.nl/refresco-operation. 

ReFRESCO-operation gives 
unique opportunities in CFD

Last autumn MARIN launched an innovative initiative to start a partnership 

with its clients for a maritime Computational Fluid Dynamics’ (CFD) 

development, validation and application known as the “ReFRESCO-operation”.

Christian Veldhuis, Arjen Koop & Guilherme Vaz, refresco@marin.nl


