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Analysis of Hydrodynamic Performance and Establishment of Modeling
Technique for Determination of Preliminary Hull Form of Superyachts
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Oiv. of Naval Architecture and Ocean Systems Engineering, Korea Maritime Univ.”

Abstract

A preliminary design approach for superyachts is introduced. The state-of-the—arts of
superyachts is investigated and their characteristics are indirectly examined by analyzing the

data collected from built vessels. The analysis of data

provides a guideline for the

establishment of an preliminary hull form of a superyacht. The rules and regulations
governing the design and construction of superyachts are collected and considered. A
modeling approach for prompt and efficient design is also introduced. A sample hull form
of a selected superyacht is constructed using commercial design packages not only to
produce a hull form but to analyze the hydrostatic and hydrodynamic performances of the
constructed vessel. Various visualization techniques are considered as an efficient tool for

design verification.
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Hull form design(&& &), CAD system(CAD AlAE)),
NURBS(NURBS), Visualization(J}Al 3t)
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Table 1 Statistics of built superyachts

30m | 30-45 | 45-70 | 70m
0l 8t m m ol &

Number of
ships 276 259 88 26

LOA [m] 24 37 51 79
Beam [m]| 5.9 7.5 8.9 10.8
Draft [m] 1.9 2.2 2.9 3.8

Max speed
[knots] 25.2 19.4 16.3 15.9

Cruise .
speed 20.2 15.5 13.6 13.9
[knots]

Weekly
r[%né?l fee | 26,000 | 70,000 {190,000/390,000

Table 2 Averaged principal dimensions

LOA Beam Draft
35 m 7.2 m 2.3 m

Cruise speed
17 knots
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Table 3 Principal dimensions of designed
superyacht

LOA Beam Draft Depth
8.24 m 3m 4.3 m
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(c) |sometric view
Fig. 1 3-D model of designed superyacht

Table 4 Hydrostatic results

Item Value
LCB 59.1% aft

Co 0.671

Cm 0.861

Cwp 0.81

Volume 284m°

Wetted surface area | 316m?
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Table 5 Resistance Coefficient(Re = 0.6x10°)

Crx10° Ce x10°
4.524 1.929

Crx10°
6.453

o Fig. 4 Wave elevation contour
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Fig. 10 Superyacht model with texture
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