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Analysis of Bulk Carrier’s Motion and Green Sea Behavior
with Sloshing Effect

K. C. Chen* C. H. Huang* Y. T.Jhan* C. C. Chen*

*China Corporation Register of shipping
Keywords: ship motion, seakeeping/sloshing coupling, 3D panel method, spectrum analysis

The 3D panel method in frequency domain is applied to analyze a bulk carrier’s motion and green sea behavior in
different loading conditions. The model ship is assumed to navigate in North Atlantic and analyzed its motion character-
istics with Pierson — Moskowitz spectrum. Since a ship in the voyage is hard to avoid severe environment condition, the
ballast weight will be sometimes changed for increasing navigational stability and safety. Among adjusting ballast oper-
ations, loading ballast water is the most common one. However, when ships are loading ballast water in the voyage,
sloshing induced by sea water in tank will affect ships’ motion. This paper will discuss the phenomenon of the ship's
motion characteristics changed by ballast process and be divided into two parts: First, calculation of motions for the
ship in different loading conditions, such as normal ballast, heavy ballast and design loading condition, in order to fig-
ure out the influence by loading conditions; Second, discussion for the ship motion affected by sloshing in varied filling
height of tank for the process of normal ballast condition changing to heavy ballast condition. Finally, the positions of
foredeck and deck side amidship are also investigated for their green sea probability.
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