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The optimization of ship performance plays an important role in shipbuilding industry due to the growing 

requirements for energy efficiency imposed by the international regulations. In this context, the application of 

efficient methods for quick and reliable assessment of ship performance are key to allow designers to deliver 

optimal hull shape design with fast turnaround times. In this context, in addition to traditional performance 

criteria like minimization of water resistance, the design often must meet other requirements, such us seakeeping 

performance criteria, which requires consideration of the ship behavior at different sea states. In the work 

presented here, the HELYX-Ecomarine [1] advanced optimization framework for ship design is employed for a 

multi-objective optimization of a ship hull performance in terms of reduction of calm-water resistance and 

improvement of seakeeping performance in head-sea wave conditions. For this purpose, a fast solver [2] for 

calm-water ship resistance prediction is employed.  

The method uses a finite area approximated method to solve for the freesurface elevation and imposes a 

linearized pressure boundary condition based on the free-surface elevation onto the finite volume RANS domain 

to account for the viscous flow. This approach results in reduced computational times and thus makes the solver 

ideal to be employed inside optimization frameworks. For the seakeeping simulation an advanced non-linear 

solver available in the HELYX-Ecomarine framework [3] is employed. The method is developed to solve the 

six-degree-of-freedom equations of motion, and is suitable for a wide range of problems, including the free-fall 

of a body that impacts the air-water interface, for the seakeeping response of a surface vessel or submarine, or 

for the maneuvering response of a ship. An optimization workflow was setup and run to improve the  

performance in terms of flow resistance and seakeeping response for a specific bare-hull shape while meeting 

design constraints and feasibility requirements [4] [5]. 
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