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Virtual Towing Tank
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Big DATA : Full scale performance
Operational Seas Real time performance monitoring

Full scale performance verification Optimal Maintenance scheduling



Database and Machine Learning : Hull form design and improvement
Speed-power prediction based on DB KRISO database system (KshipDB)

DB-based hull form design Offset-based ML for local flow prediction



WEB-based Design Platform: Hull, Propeller and ESD

§ Design Particulars 
§ Geometry
§ CFD Results
§ Model Tests Results

§ Hull form
§ Propeller
§ ESD
§ Rudder

§ Resistance
§ Self-Propulsion
§ P.O.W
§ Added Resistance

§ Bulbous Bow
§ Stern Profile
§ Propeller 

Geometry
§ ESD Geometry

§ Server & Client
§ Parallel Machine
§ Commercial & 

In-house Codes



Database and Machine Learning : Cavitation & Noise

Digitalization of cavitation and noise using ICTMonitoring and control of cavitation and noise



AI and Big Data : ICE

Image processing Technique based on 
AI algorithms

Ship Performance Monitoring System 
under Ice Conditions



Virtual Ocean Engineering Basin based on High Fidelity CFD Simulation

• Ocean Environmental Conditions
- Irregular waves based on High 

Order Spectral Methods + CFD 
Coupling

- Realistic Wind/Current generation 
beyond Ocean Basin Scale

• Motion stability & Maneuverability
- 3hr. Simulation of Model Scale 

Offshore Floaters
- Final Goal: Full-scale Simulation 

for  Operation and Maintenance

• Motion stability & Maneuverability
-Minimization of the Numerical 

Dissipation for Wave 
Propagations

- Low Calculation Cost for 
Simulating Turbulent Flows at 
High Reynolds Number 
(O~106), within ±3.5% Error  

Original New

SST-SASHybrid PANS

Only 3-5 millions cells to capture turbulent 
flows at high Re

Virtual Ocean Basin Global Performance Evaluation Customization Etc.



Digital Twin for Model Tests



Simulation-based Design of Marine Renewable Energy

Potential Flow based Analysis CFD Analysis for FOWT CFD Application on WEC



Digital Twin for OWC Wave Energy Converter

Marine Renewable Energy & Digital Twin Digital Twin of KRISO OWC Wave Energy Converter



CFD / FEA can be an alternative approach for design validation?

CFD Application in Offshore Engineering Structural Digital Twin for Asset Management



Concluding Remarks

“Digitalization in Marine hydrodynamics” is on-going expanding area and will be more essential.

Can “Digitalization in Marine hydrodynamics”  provide better design, performance and 

efficient solution to maritime industry ?

Can “Digitalization in Marine hydrodynamics” contribute to the recent driving force for safe, 

autonomous, and zero emission technology in shipbuilding and offshore engineering?

For ITTC aspects:

Beyond the model test procedures, how can the guideline of “Digitalization in 

Marine hydrodynamics” be provided by?

(standardization, reliability, accessibility, security, collaboration with IT professionals,  etc. )




