Cooperative Research Ships
1969-2019
The years 1969-2019 establish a half-century where mankind has achieved
enormous technological progress in many areas, such as aviation (fly-by-wire),
space exploration (Apollo 11, Hubble), computing (microprocessors), biology
(Human Genome Project) and quantum mechanics (Standard Model particle
detection). In the area of shipping and shipbuilding the technological ‘leap
forward’ may seem less spectacular at first sight, but a closer look reveals that
the achievements in this branch of industry are equally impressive.
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ith roughly 5,000 years of shipping and shipbuilding
– against a mere 100 years of aviation and space
travel – it is not surprising that developments in
this area in the past 50 years have been mostly evolutionary
rather than revolutionary. Nevertheless, we have seen quite a
few significant changes: Containerships have altered the face
of shipping, including the character of port cities, and have
had a huge impact on world trade and our way of life, at least
for the majority of the world’s population. Today, about 90%
of non-bulk cargo worldwide is transported by containerships,
and the largest can carry over 21,000 TEU. Gross tonnage of
cruise ships has increased from 70,000 GT to over 220,000 GT,
with huge implications on the design and operation of not
only the ship itself, but also on the ports of call. Podded
propulsors improved the steerability of many vessel types,
from yachts to cruise ships. Unmistakably, ship transport is
safer and cleaner than 50 years ago, where the volumes have
increased way beyond expectations.
And how was CRS involved in these developments?
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The early years: sowing the seeds CRS took its first
steps in the Large Tankers project (LT, 1969), addressing
problems originating from the ever-increasing size of tankers.
The research was coordinated by three panels, named
‘Resistance & Propulsion’, ‘Strength, Vibrations & Seakeeping’,
and ‘Steering & Manoeuvring’. Joint research was continued in
the High-Powered Large Ships project (HPLS, 1975), covering
performance, cavitation and propeller-induced cavitation
forces, while aiming at fundamental knowledge and extending
the scope to other ship types. The Amoco Cadiz ran aground
in 1978; in the same year, the Segregated Ballast Tankers
project was started (SBT, 1978). Growing interest in the arctic
areas gave rise to the Ships in Ice-Covered Waters project (ICE,
1980). The Design for Service project (DES, 1984) examined
ship performance and behaviour in service conditions. Clearly,
right from the start, research was extremely diverse and strongly
linked to developments in shipping and shipbuilding.

1980s, 1990s and 2000s: further expansion and
tool development Most of the seeds planted in the early

years blossomed in the decades that followed. Valuable
knowledge was collected through extensive research and in
many cases this knowledge was implemented in software
tools developed specifically for design studies. Potential flow
theory and a good deal of empiricism formed the basis for
long term software development, constantly improving the
quality of prediction and extending the range of applicability.
In the area of manoeuvring, research continued in the projects
Manoeuvring in Early Design Stage (MED, 1988), Manoeuvring
with Single Screw Ships (MAN, 1993), Manoeuvring with Twin
Screw Ships (MANTS, 1997), and Manoeuvring with Pods
(MAN3, 2000). The COGNAC projects (2003, 2007) addressed
the manoeuvring behaviour at low speeds, including crabbing.
When it comes to seakeeping, the development of a frequency
domain linear potential flow code for hull pressure calculations
for SWATH type vessels was started in the SWATH project
(SW, 1990), which was followed by PRECAL (1996) and
PRETTI (2003, 2007), extending the scope to flexible ships,

multi-hull configurations and nonlinear time domain
calculations. Nonlinear and viscous roll damping and roll
stabilising devices were examined in Roll (Damping) (ROL,
1981 and ROLL, 2001), followed by Roll Reduction (RR, 2013,
2017). Experimental research into the phenomenon of added
resistance in waves was carried out in the RAW project (1980).
A series of projects focused on internal loads: Hull Girder Loads
(HGL, 1984), Sagging-Hogging / Sea Loads (SAGHOG/SL,
1991) and Transverse Loads (TRANSV, 1998).
Structural analysis was explored in Ultimate Strength (USTR,
1980), Ship Monitoring and Comparative Studies (SMACS,
1998) and Structural Load Requirements (STRUC, 2001, 2006).
Nonlinear effects in structural integrity assessment were
addressed in SANE (2010) and SIINE (2014). Much effort was
spent on the development of the STRUC software tool for
assessment of structural integrity and fatigue life. Wave
impacts and the resulting hydro-structural response were the
subjects in Bow Flare Slamming (BFS, 1977) and Slamming
Loads on Ships (SLAM, 1990). Research continued into the
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CRS members and organisation Starting with seven
members in 1969, the CRS has grown steadily, counting
23 member institutes and companies in 2019, spread over
Europe and North America. Members are roughly divided
into six groups: classification societies, navies, (commercial)
operators, research institutes, shipyards and suppliers.
This unique blend of ‘blood types’ ensures that CRS research
is versatile and that broad expertise is available within the
CRS community. A representative steering group coordinates
the annual Open Meetings and General Meetings, stimulating
the initiation of new projects, and guarding the quality of the
research results.

CRS membership, 1969-2019

2000s in projects with appealing names such as ELAST
(2002), WHIP (2005, 2009) and WHAM! (2012), connecting
dedicated slamming calculation tools with the seakeeping
analysis tools PRECAL and PRETTI. Green water and the
related impact loads were studied in Green Water Loading
(SLGR, 1992).
Propeller cavitation and the resulting erosion effects were
studied in CAV (1983), PRES (1996, 2000) and EROSION (2005,
2008). EROSION (2005) and EROSION-2 (2008). Comfortrelated phenomena like vibrations and noise were addressed
in CAVDISC (2006), Broadband Propeller Noise (BROADBAND,
2009), sequelled by Broadband Noise and Vibrations
(BROADBAND-2, 2014) and Onboard Noise and Vibrations
(ONBOARD, 2017). The development of a panel code for
pressure calculations was taken on in PROCAL (2002, 2006)
and continued in PROPDEV (2009), PROPLOADS (2011) and
extended to ducted propellers in PRODUCT (2012, 2015). The
introduction of podded propulsors was accompanied by a
series of projects: POD (2000, 2002) and Loads on Pods (LOP,
2006). Operations in arctic environments, including loads on
propellers, were studied in PROPOLAR (2010).

Sea Loads working Group, 1993

sinking of the Estonia (1994). These tragic events focused
attention on the survivability of damaged ships. In CRS, this
was reflected in projects such as Ultimate Stability (US, 1984),
Damage Stability (DAMA, 1997) and Ship Survivability
(SHIPSURV, 2003, 2009) which aimed at a ship survivability
assessment procedure and the development of a simulation
tool for progressive internal flooding.
Special design concepts were studied, shedding light on
their powering, seakeeping and manoeuvring characteristics:
Fast Ships (FAST, 1990), Catamaran Design (CAT, 1995),
Fast Monohulls (MONOFAST, 2002) and Trimaran Design
(TRIMAR, 2008). These projects provided a unique opportunity
to validate the software tools developed in other projects
using dedicated experiments.
The importance of high quality data from full scale
measurements for validation and other purposes was
recognised, which led to the Full Scale Monitoring project
(FSM, 1992), followed by Ship Monitoring and Comparative
Studies (SMACS, 1998).

2010s: new challenges, new techniques Meanwhile,
Unfortunately, the era 1969-2019 witnessed many maritime
disasters involving a large number of casualties, such as
the capsizing of the Herald of Free Enterprise (1987) and the
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the impact of shipping on the environment, both local and
global, had become a growing concern in the maritime
community. In 2011, the IMO made the Energy Efficiency

Design Index mandatory for all new ships. These developments
instigated a series of projects addressing efficiency and
emissions of the power train: Ship Performance and Fouling
(ECONSHIPS-FOULING, 2008), Ship Emission Prediction
(EMISS, 2010) and Design for Service (DESERV, 2013).
To gather reliable operational data in a systematic way, a
dedicated measurement campaign was set up in In-Service
Monitoring (CRISM, 2012), providing valuable information for
modelling and validation purposes. Recently, research into
‘green propulsion’ is carried out in Learning about EnergySaving Devices (LSD, 2017).
Computational Fluid Dynamics made its entrance in CRS
with the OSCAR project (2011), exploring the application of
CFD to problems which had been addressed so far with a
combination of experiments, finite and boundary element
methods, and empiricism. Quite soon, CFD methods were
applied in all areas; powering: SPEED (2012) and
SPEED2DESIGN (2016); cavitation: SHARCS (2013, 2016);
seakeeping: RAW+ (2012), RAW++ (2016) and SEAFD (2015).
The availability of user-friendly optimisation toolboxes was
quickly exploited in PROPAGATE (2016, 2019) to develop an
automated propeller design tool. The use of new materials for
propellers and the related issues, such as erosion, are the
subject of multi-disciplinary research in Composite Propellers
(COMPROP, 2014, 2018).

Today, the membership fee is 65,000 Euros per year, giving
a 1.5 million euro annual budget, enabling about 14
simultaneous research projects. The logistics are coordinated
by a (MARIN-manned) secretariat, which also maintains an
ever-growing digital database of results, including reports and
software.

CRS, quo vadis? Within a rapidly changing world, where
new techniques emerge and become mature faster than ever
before, CRS is facing the challenge to maintain its relevance
for the maritime world, and for its members in particular. In
the past, CRS has demonstrated its capability to grow and
change, adopting CFD and optimisation methods and bringing
new tools to the desktops of the member companies.
New trends and developments, such as data science and
autonomous vehicles, provide new opportunities for research
and will define the main CRS themes for the decades ahead.
The future is in our hands ...
After 50 years of cooperative research, there is plenty of
reason for the CRS community to look back with pride.
With over 120 projects completed, one can safely state that
the CRS concept – ‘research of the members, by the members,
for the members’ – has stood the test of time. The secret of
this success is a dynamic group of research-oriented, openminded people, willing to share pre-competitive knowledge
by real cooperation. This is the true CRS treasure, which must
be preserved for the next 50 years!
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