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Digitalization in Marine Hydrodynamlcs

— Focusing on Introduction to KRISO Activities
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Korea Research Institute Ships & Ocean engineering
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Ship Hydrodynamics Ocean Engineering Ocean Renewable Energy |

Virtual Towing Tank
Big Data : Full scale performance

DB & ML : Power prediction & Hull
form design improvement

WEB-based Design Platform : Hull,
Propeller & ESD

DB & ML : Cavitation & Noise

Al & Big Data : ICE

Virtual Ocean Engineering Basin
based on High Fidelity CFD
Simulation

Digital Twin for Model Tests

Simulation—based Design of Ocean
Renewable Energy

Digital Twin for OWC Wave Energy
Converter

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

KRISO in—house Code WAVIS Resistance/Propulsion Propeller Open Water test Hull form desxgn evaluation
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Full scale performance o
Operationa Seas Real time performance monitoring

v" Data collected onboard is aggregated and sent to onshore monitoring
centre.

v" Data is used for analytics such as current performance, trends and custom
KPI

Metocean Services International X|& Taekwang Electronics Corporation A&

v Performance of a ship during operation can be obtained by correcting

v" Performance of a ship during operation degrades over the time due to
environmental force from measured data

aging such as hull fouling.

v" Predicted performance from model test or sea trial can be verified with

v Optimal maintenance such as hull cleaning and propeller polishing can be
operating performance

scheduled based on performance degradation trends and expected gain
oo o from maintenance.
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Hull form design and improvement
Speed—power prediction based on DB KRISO database system (KshipDB)
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DB-based hull form design

DB based Hullform design

Design process
KShipDB Kship Group Representative Target hull
[ L Offset Principal dimension
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° — Frame of Platform
Database for Standardization of | Standardization of CFD Optimization WEB based UX RANS with
Hydrodynamic Design | Geometry Variation Analysis Scheme for Easy Access Parallel Machine

Q(‘. = Design Particulars = Hull form = Resistance : gf;?r?lé,sroefﬁgv = Server & Client
= Geometry = Propeller = Self-Propulsion « Propeller = Parallel Machine
LeadSSHIP = CFD Results = ESD = P.OW P = Commercial &

= Madkel Tests Resuts = Rudder = Added Resistance Geometry

= ESD Geometry
° — Implemented Functions
Geometry Variation Hull form Optimization Propeller Optimization ESD Optlmlzatlon

In—house Codes




Monitoring and control of cavitation and noise
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Gavitation & Noise

Digitalization of cavitation and noise using ICT

URN morikoring Lising on-boerd noke and vbiation dta s

Real-time M-onitoring
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Operating Conditions — -~
) Machine

Noise and Vibration /| | Learning

Smart Noise Control

Monitoring Feedback Nolse & Vibration
Active Noise Control ‘Data management

&

Hull vibration
. measurement

. Monitoring &

Noise Prediction with ML Cortral
Noise Footprint Mapping Ry
Digital Twin NJethnolosy,/
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Image processing Technique based on Ship Performance Monitoring System
Al algorithms under |ce Conditions

Data measurements

1. VDR

2. AMS

3. Hull strain
4. Ship motion
5. lce condition
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Ice thickness analysis lcebreaking pattern analysis Ice size and coverage analysis
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KRISO ice model basin Ship performance in ice Bid data platform & analysis process
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based on High Fidelity GFD Sim Iat'n'n o

Virtual Ocean Basin Giobd Performance Evaluation

* Ocean Environmental Conditions * Motion stability & Maneuverability « Motion stability & Maneuverability » Validation for High Fidelity Simulation

— Irregular waves based on High — 3hr. Simulation of Model Scale —Minimization of the Numerical - Abundant Experimental Data from
Order Spectral Methods + CFD Offshore Floaters Dissipation for Wave the KRISO's Ocean Engineering Basin
Coupling — Final Goal: Full-scale Simulation Propagations

— Realistic Wind/Current generation for Operation and Maintenance
beyond Ocean Basin Scale

'

- Low Calculation Cost for
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kAT S|.mulat|ng Turbulent Flows at * Customized Grid Generation Program
2 High Reynolds Number (ol with NEXTfoam)
= \"\' (0~106), within +3.5% Error - Cartesian Cut-Cell based Grid System
. Hybrid PANS SST-SAS Optimized for Offshore Platform
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Only 3-5 millions cells to capture turbulent
flows at high Re



for Model Tests

*Concept Stage
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- Digital Twin based on the
data from physical model
test and simulation tool

- Digital Twin for model test
can be accessed at any
where, any time by
authorized personals

- Provides an opportunity to
observe the model test and

review the results without

visiting the basin e.g. at the

time of COVID-19

Digital Twin For Model Tests

Input | [ Model I Output |
N
P " Measured Data
[ Design Basis | (Sensor Data)
[ Design Philosophy ] Experimental Estimated Data |
p Stochastic Data |
[ Operation Philosophy | Model
Etc.
{Scaled Physical Model) = |
l Environmental Conditions
I Configuration | T
I
|
[ Rules | Analysis [ 3D Medeling / Drawing ]
. (In-house/
[ Requirements | MOdel DeSlgn Gesigh Commercial) [ Data Sheets J
(Digital Model) Initeractive [ Analysis Results ]
[ Etc. J Modeling l = ]
ci
>

Model Status Estimation for
- Test

Model Status Data for
- Model Tuning

Integrated
Digital Twin
for
Model Test

- Analysis - Improve Speed
- Design - Improve Accuracy
- Conditions - Design Improvement
= Etc,
- -
Simulation
Model
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Simulation-hased Design of Marine Renewabhle Energy

Potentid How based Andlysis CFD Andysis for FOWT CD Application onWEC

Domain size
-6<X/ID<7
-25<Y/D<25
-25<z/D<25

Total gird
\ 81million cell
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for OWC Wave Energy Converter

Marine Renewable Energy & Digital Twin

‘-,:'
Analytics by [GEEREEEL]
Real-time
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Digital Twin of KRISO OWC Wave Energy Converter

KRISO
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can be an alternative approach for design validation:

Structural Digital Twin for Asset Management

/ / Sl AKSELDS

CFD Application in Offshore Engineering

Source : Frontenergies
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® “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 ?

o Can "Digitalization in Marine hydrodynamics™ contribute to the recent driving force for safe,
autonomous, and zero emission technology in shipbuilding and offshore engineering”?

e 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. )
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