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Modern engineering design processes are driven by the extensive use of numerical
simulations, and naval architecture as well as ocean engineering are no exception. Structural
design or fluid dynamic performance evaluation can only be carried out by means of several
dedicated pieces of software. Classical naval design methodology can take advantage of
the integration of these pieces of software, giving rise to more robust design in terms of
shape, structural and hydrodynamic performances, and manufacturing processes.

This Special Issue (SI) on “Advanced Techniques for Design and Manufacturing in
Marine Engineering”, published in the Journal of Marine Science and Engineering, aimed to
invite researchers and engineers from both academia and industry to publish the latest
progress in design and manufacturing techniques in marine engineering as well as to debate
current issues and future perspectives in this research area.

After a rigorous peer review process we accepted 11 papers [1-11], covering a wide
range of topics related to the themes proposed in the Special Issue. In [1], machine-learning-
based algorithms are developed in order to enhance the real-time decision process of
an AUV sailing yacht. In [2], topology optimization techniques and laser powder bed
fusion manufacturing have been synergically adopted to redesign the bulb of sailing yachts,
leading to drag reduction and improving overall boat performance. In [3], the topic of
sail design is discussed by means of numerical fluid structure interaction methods and
a practical tool is proposed to support the analyst during the design process of a yacht
sail plan. The sail design process is also investigated in [4] but using different tools,
such as combining a velocity prediction program, RANS computations, and analytical
approaches. The problem of grid generation in a CFD model has been studied in [5], where
the authors propose, for the particular shape of a submarine, an automated procedure
based on Cartesian adaptive grids. The applicability of a CFD numerical technique to a
complex biphase fluid medium is the key point of [6], where the robustness of the method
is tested to simulate the ventilation phenomenon occurring in stepped hull planing motor
yachts. In [7], an analytical tool incorporating the main dimensional naval coefficients of a
sailing boat is adopted during the early design stage, with the additional aim of quickly
predicting the overall resistance of the hull. In [8], different pieces of sensor information
have been used by the authors to train an algorithm able to control water sample collection
in deep water. Computational methods have been used in [9] to determine the resistance
of ship fuel tanks when subjected to an increased internal pressure. In [10], a simulation
model has been used to design a platform able to compensate for the wave action on a
vessel, with particular attention to the shape optimization of the structure in order to reduce
the total weight. Finally, in [11], CFD tools using moving meshes have been adopted to
simulate turbulent flows that originate in an oscillating water column device and move a
Savonius turbine.
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