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Numerical Simulation of the Whole Process of a Ship
Towed into the Complex Lock

CAO Hongjie', GUO Chao?, WANG Jianhua', WAN Decheng '

(1. Computational Marine Hydrodynamics Laboratory, School of Naval Architecture,
Ocean and Civil Engineering, Shanghai Jiao tong University, Shanghai 200240, China;
2. Key Laboratory of Navigation Structure Construction Technology, Ministry of Transport,

Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract

In this paper, the whole process of an 8000t ship entering the lock from the open water is simulated. The
main work uses the CFD solver naoe-FOAM-SITU, which is a self-developed solver based on OpenFOAM.
In numerical simulation, the unsteady Reynolds-Averaged Navier-Stokes (URANS) approach is used to solve
the viscous flow field, and the overset grid technology is used to simulate the ship motion. In the present
research, the heave and pitch motion of the ship are taken into consideration. Combined with the
hydrodynamic performance of the hull, free surface, dynamic pressure distribution on the hull and vortex
structures, the whole process of the ship towed into the complex lock is deeply analyzed. The results show
that the resistance of the ship when it enters the lock will have an obvious upward trend and the squat
phenomenon occurs due to the limitation of the ship-lock interaction. The peak value of the drag force occurs
when 0.5 ~ 0.75 times ship length enters the lock, which is a dangerous time. The research demonstrates that
the relevant numerical methods can be applied to the numerical simulation of the issue ship entering the lock

and provide a reference for the simulation of ship navigation conditions in the complex ship lock.

Key words: restricted waters; overset grid technology; ship-lock interaction; naoe-FOAM-SJTU solver
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