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ABSTRACT

| large impulse is shown towards the development of a digital representation of the hull that will
serve the purpose of constructing a structural digital twin and will eventually accompany the vessel
through its lifetime. Nowadays, there does exist a wanésoftware that offer standalone computer
aided design (CAD) or embedded within software that perform sophisticated numerical simulations
of the behavior and response of the hull structure, termed as computer aided engineering (CAE). It is
thus possibléo achieve optimized solutions of construction cost and performance, ensuring reliability
and safety. One of the virtues exhibited by ¢ttt
stress state for a given set of actions. The finitemefe method provides more detailed and more
accurate stress distributions over complex ship structures, compared to the prescriptive class rules
used for scantling purposeghich may lead at rather conservative results. This work showcases the
challenge€ncountered during the development of such a demanding model. The selected case study
refers to an aluminum passenger vessel with particulars of 16.5 m length overall, 5.3 m breadth and
2.5 m depth. The process involves the initial 3D design of the noesédlicture in the Rhinoceros

CAD program. The stiffeners are decided to be modeled with beam elements and the platings with
shell elements and as such the geometry consisted of lines and areas. Fuphmressng was
performed in the ANSYS Spaceclamodule, where material, plate thickness and beam sections were
applied to the geometry of the modekgarding the material, aluminum 6082 T6 was selected, due

to the reduced weight applied to the construction, the high corrosion resistance and siseitgtg r

in reduced operational costs and ease of forming, welding and machining, implying reduced
construction cosfThe highfidelity finite element simulation was carried out in ANSYS Mechanical,
under the application of specific actions (pressure andl lloads) and boundary conditions. The
modeling strategy and related details, e.g. evaluation of the results and in particular the definition of
the acceptance criteria with respect to the allowable stress limits, were derived in accordance with the
guidelines of the Norwegian classification society DNV (DNV 2021). The task was laborious given
the complexity of the hull structure. Table 1 presents the required time per involved process presented
as a fraction of the total time.

TableXIV. Timedistribd i on f or performing the ship

Process Time proportion (%)
CAD 27
FE Preprocessing 49
Solution 24




Key Words:

Digital Twin, Passenger Shi8BD Moddling, Computer Aided DesigiiCAD), Computer Aided
Engineering (CAE), High FidelitfFinite ElementSimulation Class Guidelines, Static Structural
Analysis
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Direction

Location of support

WL, CL (point A)| X, Y, Z

Aft End CL, Upper v
deck (point B)
Forward WL, CL
End (point C) Y.z
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