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Summary and assessment

 The International Workshop on Frontier Technologies in Ship and Ocean Engineering was held 10-12 December 2003 at Seoul National University on the occasion of the 20th anniversary of the ship model basin at SNU and the 10th anniversary of the founding of the Research Institute of Marine Systems Engineering at SNU. 42 papers were presented, organized into ten sessions covering a wide spectrum of topics in ship design, ship hydrodynamics, ship structures, and ship production. The papers were published in a 414-page edited Proceedings volume. 

Most papers were by South Korean authors, with some contributions from Japanese, Russian, French, and American authors. Many of the non-Korean authors were reporting on collaborative research with Korean colleagues. The workshop provided a valuable window into the range of research interests currently being pursued in Korean universities, government research institutes, and companies.  

Two ONR papers were presented at this workshop. I was the author of one (on shipbuilding industry competitiveness) and Prof. J. K. Paik of Pusan National University was the lead author of the other. Prof. Paik’s paper, Ultimate strength of aluminum plates and stiffened panels used for building high speed vessels, was based partly on progress to date on a current NICOP project in which Prof. Paik is working with the U.S. Navy’s Carderock laboratory and Virginia Tech. Prof. Paik’s paper provides substantial information on the direction of this research.  

Contents of the workshop

Session 1:  High lift devices and applications.

Choi and Kim:  An experimental evaluation of the Coanda jet applied high efficient rudder system for VLCC

Ahn et al:  An experimental study on the marine lifting devices enhanced by Coanda effect.

Rhee and Yoo:  Attitude control of a hydrofoil vessel using high lifting device.

Hong and Lee:  A study on the flow characteristics around a Coanda control surface.

Session 2:  Intelligent shipbuilding technology.

Jang and Lee:  Prediction of welding deformation of ship hull blocks.

Seo:  Calculation of welding deformations by simplified thermal elasto-plastic analysis.

Han and Han:  Fundamental studies to mitigate welding-induced distortion in thin plate butt joints.

Jang et al:  The analysis of buckling on thin ship block.

Session 3:  High performance propulsors.

Kim et al:  A vorticity-velocity formulation for viscous flow simulations: A comparative study.

Kim et al:  Research on gap effect for axial flow type waterjet.

Boo et al:  Numerical simulation for the rudder in order to control the cavitation phenomena.

Kim and Stern:  RANS simulation of a tip-leakage vortex on a ducted marine propulsor.

Session 4:  Ice and polar technologies.

Zubakin et al:  Buildup and consolidation of sea ice ridges.

Dempsey:  Scale effects on the fracture of ice and associated implications for ice forces.

Makshtas et al:  Dynamic-thermodynamic sea ice model:  Application to climate study and navigation.

Choi and Lee:  A comparative study of ice ridge-seabed interaction models.

Session 5:  Waves and experiments in tank.

Go et al:  On the model tests for pod propulsion ships.

Rheem:  A relationship between sea surface c condition and microwave backscatter based on measurements of experimental basin.

Shin et al:  Experimental study of hydroelastic behaviors of very large floating structures.

Kim and Shin:  A study of green water on the bow deck of container ship.

Lew et al:  Design and construction of controlled passive anti-rolling tanks.

Session 6:  Renovative structural analysis and its applications.

Matsui and Nishiwaki:  Topology optimization in nonlinear mechanics and design applications based on the homogenization method.

Paik et al:  Ultimate strength of aluminum plates and stiffened panels used for building high-speed vessels.

Hong et al:  Development of ship noise and vibration analysis software PFADS-R3 and its application.

Choi and Cho:  Design sensitivity analysis of coupled thermo-elasticity problems.

Shin et al:  Application of structure-fluid interaction technique for air explosion structural analysis.

Session 7:  Numerical analysis of flows around body.

Van et al:  Numerical computation for the comparison of stern flows around various twin skegs.

Kyoung and Bai:  A numerical method for a high-speed ship with a transom stern.

Lee et al:  A numerical solution method for two-dimensional nonlinear water waves on a plane beach of constant slope.

Song et al:  Numerical study of ejected droplet formation in two liquid system.

Session 8:  Innovative ship design technology.

Lee et al:  Enhancement of CAD model interoperability based on feature ontology.

Kim:  The effect of abstraction in ship design.

Lee:  Toward knowledge-aided design & manufacturing (KAD/KAM).

Lee and Park:  Risk-informed marine systems engineering. 

Session 9:  Resistance reduction.

Boiko and Chun:  Laminar-turbulent transition research h and control in near-wall flow.

Kim et al:  An experimental study on friction reduction by additives in a water channel.

Yoon et al:  Experimental investigation on the drag reduction for an axi-symmetric body by micro-bubble and polymer solution.

Jang and Kim:  Ship resistance reduction by air lubrication.

Session 10:  New shipbuilding systems technologies.

Kishi and Yang:  Shipbuilding options market for normal competitive conditions.

Koenig:  Intellectual internationalism and global competition in the shipbuilding industry.

Noh:  Digital manufacturing – A strategy for engineering collaboration.

Lee et al:  Development of a STEP-based production information system for block assembly process. 
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