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O ABSTRACT 0O

In practical problems of fluid mechanics, the area containing the fluid is rarely fixed.
Indeed the contour delimiting the fluid can be deformed over time, studies that trait this
kind of problems can be appointed to as evolutionary problems areas. These problems can
basically be classified to:

1. Free surfaces problems:in this type of problems the determination of the location
of moving contour is a part of the problem, and the flow is called open channel flow.

2. Problems with moving interfaces:in this type of problems the classical fluid
mechanics is coupled with other physical phenomena.

Most of the problems related to sailing shipsare considered as a partof evolutionary
problems for which the solution by using numerical methods requires the following
considerations:

= Taking into account a fluid flow over dynamic mesh

= Free surface

= Dynamic equilibrium of the vessel.

The solution of Navier-Stokesequations by using dynamic mesh is one of the most
important problems associated with numerical modeling of unsteady physical phenomena
in ships Hydrodynamic. Therefore,the free surface is neglected or we adopt the principle of
flowreflection (ship is fixed) in order to avoid the dynamic mesh but that will not
giveaccurate results when ship dynamic is taken into account. Thus, this research can be
considered as an effective contribution in solving the Navier-Stokes equations by using the
finite elements method on dynamic mesh. Theproposed mathematical model in this paper
shows the new terms that are added to the flow equations by using the dynamic mesh. An
application related to ship motion in a channel is presented.

Key Words: Navier-Stockes equations — Finite Elements Method — Dynamic mesh —
Vessel.
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