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Numerical Simulation of Wave Characteristics of a Ship Containing
Semi-Open Water Tank Based on Overset Grid

ZHANG Ke'!, KONG Yaohua?, WANG Qianhao?, WANG Jianhua', WAN Decheng!
(1. Computational Marine Hydrodynamics Laboratory (CMHL), School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China;
2. Marine Design and Research Institute of China, Shanghai 200011, China)

Abstract

When a ship containing semi-open water tank is sailing across the sea, due to the motion of the hull and
the reflection of the bulkhead, wave environment conditions in the water tank are complex, which increases
the uncertainty of the performance and operation safety of small boats entering the water tank. Based on the
solver naoe-FOAM-SITU developed independently by the research group, motion simulation of ships in
irregular waves is realized by using overset grid technique. Wave evolution characteristics in the semi-open
water tank are analyzed on the basis of the simulation results for the ship at zero speed. Influence of ship
speed and wave direction angle on the wave environment in the water tank is studied. Waves in the water tank
gradually decreased from the stern to the bow, and wave height is significantly reduced as the speed increases,
which are more obvious at the bow. As the wave angle decreases, wave height in the dock increases
significantly. It can be known that increasing ship speed or wave direction angle can reduce waves in the
semi-open water tank so as to reduce the risk of small boats entering water tank. The research results may

provide a reference for actual ship operation plans.

Key words: ship containing semi-open water tank; overset grid; wave characteristics; influence of speed;

influence of wave direction
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