Proceedings of ASME 2025
44th International Conference on

Ocean, Offshore and
Arctic Engineering

(OMAE2025)

Volumes 1-7

June 22-27, 2025
Vancouver, British Columbia, Canada

Conference Sponsor
Ocean, Offshore and Arctic
Engineering Division

THE AMERICAN SOCTETY OF MECHANICAL ENGINEERS




© 2025, The American Society of Mechanical Engineers, 290 W. Mount Pleasant Avenue, Suite 1400, Bldg. 4, Livingston, NJ
07039, USA (www.asme.org)

All rights reserved. “ASME” and the above ASME symbols are registered trademarks of the American Society of Mechanical
Engineers. No part of this document may be copied, modified, distributed, published, displayed, or otherwise reproduced in any
form or by any means, electronic, digital, or mechanical, now known or hereafter invented, without the express written
permission of ASME. No works derived from this document or any content therein may be created without the express written
permission of ASME. Using this document or any content therein to train, create, or improve any artificial intelligence and/or
machine learning platform, system, application, model, or algorithm is strictly prohibited.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS
AUTHORS OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED
IN THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS,
OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT
ARE NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH
ENGINEERING OR PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE
PROFESSIONAL SHOULD BE SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3).
Statement from the Bylaws.

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923,
tel:978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or submitted
online at:  https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-  and-

permissions

VOLUME 1 ISBN: 978-0-7918-8890-2
VOLUME 2 ISBN: 978-0-7918-8891-9
VOLUME 3 ISBN: 978-0-7918-8892-6
VOLUME 4 ISBN: 978-0-7918-8893-3
VOLUME 5 ISBN: 978-0-7918-8894-0
VOLUME 6 ISBN: 978-0-7918-8895-7

VOLUME 7 ISBN: 978-0-7918-8896-4



TABLE OF CONTENTS

A Study on the Hydrodynamic Interactions Between Demi-Hulls on Roll Damping of a Catamaran
Type Crew Transfer Vessel Using RANS Simulations ........cccceeeieieriininininenieieteneseneseeeeeeeteseesie e eve e 1
Motoki Araki, Kunihide Ohashi

Tanker Hull in Regular Waves: CFD Comparison to Existing EXperiments ............ccceeeeveeereeniienieeceeseeneenreennens 8
Cedric Fallet, Tobias Lampe, Marco Klein, Soren Ehlers

Hydrodynamic Analysis of Wave Suppression Plate Based on Computational Fluid Dynamics ....................... 19
Hao Wang, Hao Wang, Shunhuai Chen, Ming Liu, Zhengzhong Pan

Numerical Study on Flow Noise Characteristics of Underwater Vehicles With Different Rudder
LAY OULS ...ttt ettt e at e she e bt bt ettt e aeeas e b nbe e bt enae et e saeeae 27
Meng Meng, Chaobang Yao, Guohua Dong, Dakui Feng

Numerical Study on Hydrodynamic Interaction Between Two Parallel Ships Advancing in Waves
Taking Surge INto ConSIACTAION ........ceouiiiiiiiiiitieieee ettt ettt ee st et et e eatesbeesbeeneeeaeemeesaee e 35
Jiawei Yu, Meng Meng, Yueming Jiang, Chaobang Yao, Zhiguo Zhang

Marine Propeller Reverse Engineering and Retrofitting ...........ccccooeviiiriiiiiiiniininenescnecceeeeesee e 44
Marko Mikulec, Jonathan Marsaudon, Henry Piehl

Assessment of Fully Eulerian Phase-Field Framework for Ship Hydrodynamics With Ice
IIEETACTION ...ttt ettt b et e et ettt et b e bt eb e et en e b e e bt eb e eaeen e em e e tesb e ek e e bt e bt ent et entenbeebeebeeneeneens 54
Sabiha Bhuiyan, Biswajeet Rath, Xiaoyu Mao, Rajeev Jaiman

Numerical Study on Hydrodynamic Performance of Three-Dimensional Oscillating Foil Under
Calm Water and Wave CONAITIONS ........c.eevuirieeiertieiiete et eteseeste st esteeseeseesseesseesseesseenseessesssesseesseesseenseensesnnenns 64
Yueming Jiang, Chaobang Yao, Guohua Dong, Jiawei Yu, Jun Jiao

CFD Prediction of Scale Effect on Appendages 0f DTMBS415 .......oouvoiiiiieiieieceeecieeee et 72
Jianxin Li, Ang Guo, Meng Meng, Xiaojun Hou, Zhiguo Zhang, Chaobang Yao

Numerical Study on the Sloshing Moment of a Rectangular Liquid Tank Induced by Forced Roll
Excitation Based on the SPH MeEthod ..........ccoiiiiiiiiiiet ettt enee s 80
Hao Yu, Chaobang Yao, Jiawei Yu, Guohua Dong

Integrated Numerical and Experimental Study of Cavitating Flow and Underwater Noise in Tug
Vessels With DUCEd PrOPEIIETS ........ccuviiiiiieiicie ettt ettt ettt saesaeesseeseesaessaeeseesseenseenseensens 89
Zhi Cheng, Suraj Kashyap, Brendan Smoker, Giorgio Burella, Rajeev Jaiman

Towards a Ship Simulator Using Advanced Multi-Sensor Fusion for Maritime Navigation and
ENVITONMENTAL AWATEIIESS ...oeeiiieiieieiieee ettt ee e ee ettt e e e e e et eeeeeeseaaaaeeeeeessasaaaeeeeeessansaaseeeeeessanssseeeeeessannns 103
Jothish S., Mukesh S. K., Athira Muraleedharan Nambiar, Suresh Rajendran

Properties and Capabilities of a Physical and Numerical Wave Tank .............ccoceevieriiiinvienienieeeeeie e, 113
Jesper van der Meij, Simon Empeyrou Arruhat, Henry Piehl

Hydroelastic Dynamics and Vibration Characteristics of Partially-Submerged Hull Panels..............c.ccc.c..... 121
Ishan Neogi, Vaibhav Joshi, Rajeev K. Jaiman, Jasmin Jelovica

Vertical Distribution of Weakly Neutrally Buoyant Floating Macro- and Megaplastic Marine Litter
Using Direct Forcing / Immersed Boundary Method and Large Eddy Simulation .........ccccccecevinenincncnnene. 131
Andriarimina Daniel Rakotonirina, Bruno Sainte-Rose, Hans Bihs



A New Approach for Wave-Structure Interaction Modeling Using the Shock Absorbing Non-
Hydrostatic Solver REEF3D:INHFLOW .......ooiiiiiiiie ettt ettt e ees 139
Hans Bihs, Ahmet Soydan, Fabian Knoblauch, Widar Weizhi Wang

The Peak Impact Force of Landslide-Induced Turbidity Current on Pipelines Above the Seabed................... 147
Sana Ramezani, Vincent H. Chu

Frequency Response and Oscillatory Patterns of Two Tandem Cylinders in Flow-Induced
Oscillations: Effect of Large Turbulence Stimulation and Adaptive Damping .........c.ccocceveeveecvenenencnenenenns 157
Nipit Congpuong, Salman Sadiq, Hai Sun, Michael M. Bernitsas

Influence of Pipeline Design and Flow Properties on Oil-Water Hydraulics: A Computational Fluid
DyNamics APPIOACH .....c.viiuiiiiiiieie ettt ettt ettt e e sb e et e e te e beesbeesbeesbeesaesaaebeesbeenseerseeteereenseenreas 169
Zurwa Khan, Reza Tafreshi, MD Wahid, Albertus Retnanto

A Numerical Simulation of Ship Self-Propulsion Used Modified Body Force Method Based on

Yongyan Ma, Dakui Feng

Treatment of Singular Integrals for Boundary Element Methods in Hydro- and Aerodynamics - A

SROTT REVIEW ...t e et e e et e e et e e e et e e e eeaaeeeeeaeeeeensaeeeeenseeesetaeesennseeeeenneeeeteeeeans 182
Moritz Hartmann, Karsten Bock, Nicolas Desmars, Jakob Schwarz, Soren Ehlers, Marco
Klein

Numerical Study on the Effects of Particle Shape and Fluid Rheological Behavior on Material
TTATISPOT L. ettt ettt ettt ettt ettt ettt et e e tt e e bt eestteessteessae e sbeensseeasseeasseessseeasseesnbeeanseesnseeanseeanseenaseeenbeennseennne 192
Lucas P. Volpi, Eric Cayeux, Rodica Mihai

Towards a Comprehensive Design Tool for Flexible Wave Energy Converters: Multiphysics-

Augmented SPH-Based FramewWOorK............ccccuiririiiriiiiiiienciencnneeeetetete sttt 202
Salvatore Capasso, Ivan Martinez-Estevez, Bonaventura Tagliafierro, Malin Goteman,
Corrado Altomare, Jose M. Dominguez, Krish Thiagarajan, Moncho Gomez-Gesteira,
Giacomo Viccione, Alejandro J. C. Crespo

Efficient Prediction of Mooring Forces of a Floating Offshore Wind Turbine Using LSTM-Based
DIEEP LCAMMING ...c.veeviiiiieiii e citeettecte ettt et e sttesteebeesaeeseesseesseesseesseessessaessaesseenseasseasseassenssensaensanssenssenssenseenses 214
Tharindu Miyanawala, Hongchao Wang, Shanli Zhang, Harrif Santo

Active Flow Control Strategies Based on Deep Reinforcement Learning ...........cccoocveiiniiniininiinenieneene. 225
Wang Jia, Hang Xu

A Physics-Informed Machine Learning Framework Combined With a Reduced Order Model for
Efficient Prediction of Unsteady Vortex Shedding ..........ccccvecveririninininieieicieneseneeeee et 232
Guang Yin, Muk Chen Ong

Hypergraph Neural Network Surrogate Modeling for Prediction of Vortex- and Wake-Induced
VIDTALTIONS ...ventitenteiietentei ettt ettt ettt ettt ettt ekttt h et eb et et eb et e bttt e b et eb e et et eb e bt bena e bt nnen 245
Shayan Heydari, Rui Gao, Rajeev K. Jaiman

Parallel Ships Maneuvering Control Based on Deep Reinforcement Learning.........c.cceceeceeeecveninencncnenenne. 254
Donglin Liu, GuoHua Dong, Chaobang Yao, Yihan Zhang, Dakui Feng

Reduced-Order Modeling of Flow Around Cylinders Using Machine Learning ............ccccocveevvevieeeereenneennen. 262
Xianglong Li, Jinfeng Zhang, Changhao Tang, Guangyao Wang



A Data Assimilation and Machine Learning Coupled Method for Improving Forecast Accuracy
With Limited ENSEMDIE SIZE .......ooiuiiiiiiieiieeiieitee ettt ettt et ae ettt et eneeeneesneenes 272
Zhilin Li, Xianglong Li, Changhao Tang, Guangyao Wang

Data-Driven Differentiable Simulations for Three-Dimensional Range-Dependent Underwater
AACOUSTICS -ttt ettt ettt ettt b e h et e st e s et e ekt e bt eh e eh e e st e st et et e bt eh e eb e es e en e emtem b e eb e ek e ebeehe e bt enten b et e beebeeaeeneeneenee 281
Indu Kant Deo, Akash Venkateshwaran, Rajeev Jaiman

A Novel Ship Design Optimization Framework Using Fine-Tuned and Reward-Directed Diffusion
1 (a4 Y TSR 291
Hadi Keramati, Patrick Kirchen, Rajeev K. Jaiman

A Graph Neural Network Based Surrogate Model for Flapping-Driven Ocean Energy Harvesting ................ 299
Aarshana R. Parekh, Rui G. Gao, Rajeev K. Jaiman

The Development of Physical Informed Neural Networks for Fluid Flow in Infinite Parallel Plates

As Compared to CFD and AT IMOMEIS......cc.eoiuiiiiiiiiiee ettt 309
Alaaeddin Elhemmali, Mohammad Mojammel Huque, Syed Imtiaz, Mohammad Azizur
Rahman, Salim Ahmed

Influence of Slip Length on Turbulence Propagation Along the Chord of NACA 64-618 Airfoil ................... 320
Emmanuel Quayson-Sackey, Fugene Kankam, Baafour Nyantekyi-Kwakye

Topology Optimization of One-Dimensional Periodic Acoustic Metamaterial for Airborne Noise
ATTETIUATION .ottt ettt ettt ettt ettt et ettt ettt bt eb et et e bt ee ekttt eb e ea et e bt s et e bttt eb et n bt et e ebenaen 330
Mohamed Shendy, Nima Mafioon, Armaghan Salehian

Design Modifications to Minimize Tip Vortex Cavitation in Marine Propellers.......c..cccceceevvevieninicncnencnnenes 340
Saman Lak, Nihar Bhardwaj Darbhamulla, Rajeev K. Jaiman

On Prediction of FIP in Closed Side Branches by CFD ........cccccoiiiiiiiiieiieieeieeeecee et 350
Oskar Tylen, Olivier Macchion, Stefan Belfroid

Fatigue Life Assessment of an In-Service Subsea Riser Tower Subjected to Flow Induced
Vibration: Part 2 0f 2 = SIMUIATION ......ooiiiiiiiiiiieie ettt e e e e e e et e e e e e seeaaaeeeeeesesssnsaeeeeeesssanns 360
Mike Lewis, Gernot Wally, Nick Horder, Jerome Sarrasin, Christophe Candelier

Hydrodynamic Characteristics of NACA0012 Hydrofoil with Modified Leading-Edge Designs
UNAer Undulatory MOtION .........ocuieiiieiieieeiecee sttt ettt e e e steesveesbeesbeseaesteesaeesbeessessseessessseseesseessesssesssesseesses 368
Balakrishnan Narendhiran, Kumar Narendran

Author Index





