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Abstract

Under the strategic layout of building maritime power, higher requirements are put forward for the
engineering practical ability of marine engineering professionals. However, colleges and universi-
ties currently generally have the problems of disconnection between theory and practice in naval
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architecture and ocean engineering majors and the lack of training for students’ applied engineer-
ing ability. As a core teaching link connecting theory and practice, ship model making plays a unique
role in improving students’ comprehensive practical ability. Taking t large general seagoing vessel
model as the research object, this paper designs and practices a model production scheme of “pa-
rameter acquisition-three-dimensional modeling-CFD wave-making simulation pre-verification-phys-
ical model production”. Based on official public data, a 1:138 scale three-dimensional parametric
model is constructed by SolidWorks 3D modeling software, and then Fluent fluid simulation software
is used to complete the CFD wave-making simulation of large general seagoing vessel model under
three different flow velocities. Finally, the physical model is finished by manual production and 3D
printing. The test results show that the production scheme can systematically cultivate students’ en-
gineering ability and practical ability, and provide a reference case for the practical teaching of ma-
rine engineering majors.
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Figure 1. Production plan
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Table 1. Model size parameters
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Figure 2. Hull model
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Figure 3. Keel model
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Figure 4. Integral model
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Figure 5. Fluid computational domain
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Figure 6. Global mesh
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Figure 7. Relationship between total resistance and total cells
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Figure 8. Relationship between solution time and total cells
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Figure 9. Wave pattern at three inflow velocities
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Figure 10. Wave-making of vessel
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Table 2. Comparison of wave-making simulation and experimental wave-making
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Figure 11. Variation curves of resistance with ship speed
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Table 3. Comparison of theoretical and simulated resistance parameters
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Figure 12. Polishing effect
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Figure 13. Effect of atomic ash polishing
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Figure 14. Effect of 3D printing
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Figure 15. Schematic diagram of magnetic attraction structure
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Figure 16. Power system
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Figure 17. Effect of waterproof treatment
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Figure 18. Hull primer printing
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Figure 19. Physical complete model
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Figure 20. Wave-making of vessel in experiment
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Figure 21. Turning of the vessel
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