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Roll motion is one of the most important and dangerous motions of the ship and can even
result in capsizing of the vessel. Therefore, its control has been always of interest for marine
industry researchers. Among the various methods and equipment for controlling the roll
motion, the use of free surface anti-roll tanks has been one of the most important methods
and which used in many cases due to its simplicity in construction and design. The high
efficiency of these tanks at all speeds and even without speed is another strength of these
tanks. This study investigates the effect of the free surface anti-roll tank on the roll motion
numerically and experimentally. In the numerical simulation, a CFD sloshing solver, based
on the “Open source Field Operation And Manipulation”, known in short as Open-FOAM, and
assuming 2D laminar flow conditions, is customized to calculate the sloshing loads from the
tank. The predicted roll damping and moments due to the anti-roll tank are validated
against experimental results. This simulator could be used as a sloshing simulator to couple
with seakeeping solvers.
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