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OVERARCHING GOAL

Support transition in ship design 
processes

• Single, idealized condition => real sea-
and operating conditions
• Waves, wind, current

• Varying speeds and loading conditions

• Fouling/marine growth

• By developing knowledge and tools
• Experimental studies

• Full scale data processing

• Model test methods

• Numerical tools and models



Knowledge and tools in ship design

ShipWright LLC; The design spiral

• Ships are complicated! Interactions between
systems, trade-offs between performances etc.

• Some aspects are too complex and 
computationally demanding to assess early on

• On the other hand, the earlier in the design, the
more freedom is there to optimize the vessel

• The utopian dream is an all-encompassing
simulator



Tool development

Development 
of methods, 
models and 

softwareStudies, 
analyses 

and 
verification

Advanced 
model and 
full scale 
testing



Practical design tools vs scientific forefront

Developing new knowledge Implementing "old" knowledge



Continous topics; Energy Saving Devices (ESD)

• One of the first activities in 
the SFI; Model test campaign
conducted together with
VARD and Kongsberg

• Objective: knowledge into
effect of waves on energy
saving devices (Here: 
PROMAS rudder system)

• Conclusion: Efficiency
maintained in the tested
conditions (head seas)



Continous topics; frictional resistance

• Model test Campaign together with JOTUN, 
frictional resistance and flow characteristics of 
different surfaces

• Continued efforts in project REDRES, ON-AIR and 
now most recently AirOcean



Continous topics;  
Added Resistance in Waves

• State-of-the-Art reviews

• Benchmarking of existing methods

• Development of automated (and unmanned) model test 
technique to run large test matrices cost-effectively

• Initial development of VERES 3D – medium fidelity 3D potential
flow seakeeping code

• Continued in KPN IPIRIS (VERES 3D + advanced NWT methods)



Case Studies

The case studies ran in SFI Smart Maritime has been
valuable:

• For our partners for exploring new ideas and 
concepts

• For putting old and new tools and methods to the
test



Case Study WW PCTC, for exploration



Case studies Grieg, resulting in benchmark vessel

• Resulted in a new benchmark open geometry for 
exploration of zero emission technologies, 
namely SOBC-1

• The complete vessel geometry including hull, 
propeller, rudder and superstructure is available, 
along with benchmark data from model tests at 
SINTEF Ocean.

• Has been subject to several studies allready since
it "was born" in 2020, and will be used also for the
newly started KSP's WIND and SeaWorthy



Case study: Safe Return to Port and Minimum Power 
Requirements

• What about safe operations in the drive towards energy
efficiency and lower installed engine power?

• Comprehensive study Together with DNV and Vard on the
assessment of power requirements in adverse weather
conditions

• The results indicated a significant difference between results
obtained by the different methods

• Need for better prediction of the performance in heavy
weather conditions in the design stage



Spinoff KSP Project SEAWORTHY

• Build on existing methods and software tools

• Improve functionality and accuracy to cover the 
needs identified by the industry (partners) 

• Let the industry partners test the tools and give 
feedback during the project

• Improved methods will be validated through 
comparison with CFD, model tests and full-scale 
measurements.



Zero Emission Cruise Case and its spinoff Cruizero



Wind Propulsion
• Throughout the lifetime of the center, the topic of wind propulsion

has gained massively increased interest

• A very good example of the benefits of such a centre to enable :

• 2019-2020: Initial tool development in Zero emission cruise 
case

• Spinoff Cruizero 2020-2023, ZeroCoaster 2020-2023

• 2020: Method development and production of the SOBC-1 
benchmark vessel

• 2021: Development and piloting of hybrid model test 
technique

• 2022->: Development of route optimization tools (Spinoff IPN 
Ecorouter)

• 2023->: Spinoff KSP Wind 



• Manoeuvering, coursekeeping and Steering losses

• Even better (!) tools for added power in oblique seas (i.e. accuracy + speed)

• Other ship and propulsion types (for instance high speed vessels, SOV's etc)

• Closer integration between numerical models/digital twins and model tests 
(and full scale trials)

• Work further on the utilization of full scale data analyses

Regrets😢😢 (Or future ambitions🧐🧐)





NEW TOOL UNDER CONSTRUCTION!

Live from NHTS 2028



Anders Alterskjær
Research manager

SINTEF Ocean 
anders.alterskjar@sintef.no

www.smartmaritime.no

mailto:anders.alterskjar@sintef.no


Ting å få med

• IPIRIS / VERES3D

• Vindpropulsjon

• Luftsmøring

• Caser, WW, og Grieg

• Case, Zero emission

• Friksjonsmotstand

• ESD-er

• Kystruten

• Modelltest-teknikker

• Rollen og viktigheten av modellforsøk

• SOBC-1
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