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Abstract @ As leisure boats become large-scaled and high value-added, their design requirements gradually get more complicated and
accordingly their manufacturing processes get more complicated than those of existing ones. Leisure boat builders overseas make eflorts
to overcome this circumstance by establishing a 3-D model-based design system which is based on the concept of PLM. On the other
hand, Korean shipbuilders still remain in the development process of traditional leisure boats which are mainly based on 2-D drawings.
There have been some eflorts made to have the 3-D model-based design system, however, they belong to a very early stage. This study
carried out initial research to apply DMU technology to the development process of leisure boats. It established the design process based
on a DMU model and proved its usefiilness through a case study on the design of 401 class aluminum leisure boats.
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Fig. 2. Hull structure model of design ship.
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Fresh Water Tank
Spec. : 600 X 1,300 X 350 (mm), Abt 500~550L.

Fuel Oil Tank
Spec. : 800 X 1,800 X 750 (mm), Abt. 1000L

Fig. 1. 40 ft class pleasure boat.

Table 1. Initial requirements of design ship

\
Ttem Value ‘ - ‘
S IEETE . — ‘ } ‘4__‘,‘

LOA. 12.00m
Breadth 350 m
Dimension Depth 220m I .
Draft 0.70 m L
Displacement 8~10ton Fig. 3. Position and specification of deep tanks.
Max. Speed 40 knot
Speed -
Service Speed 10~30 knot
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Fig. 4. Digital mock-up model of design ship.
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Fig. 5. Design process of leisure boat based on DMU model.
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Table 3. Hydrostatics calculation results of Case 3 on light
weight and full load condition
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Fomy GistE Hastsirh Waterplane area (m?) 23.306 25911

Cp 0.596 0.653

T —~ Cs 0.357 0.408

jj/ LCB from Ay (m) -1.379 -1.164

s el ) VCB from DWL (m) -0.177 -0.202

Tt \/\i%l/[ GZ (m) 0017 0,005

LCF from Ay (m) 0977 -0.749

Trim angle (deg) 2.0 1.0

Fig. 6. Deep tanks repositioned.

Table 2. Hydrostatics calculation results of Case 2 on light
weight and full load condition
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Table 4. Principal particulars of design ship(Full load

Light weight | Full load condition)
Displacement (ton) 6.542 8359 Item Value

Draft at FP (m) 0330 0449 T — 3950 ton
Draft at AP (m) 069 0.738 L OA 2000m
LWL (m) 9.200 9352 LWL 940 m
Immersed Depth (m) 0.604 0.647 Breadth 3500 m
WL Beam (m) 3283 3308 Beam WL 330 m
Wetted area (m”) 25.415 28.450 o Depth 2900 m
Waterplane area (m®) 23.083 25.326 Dimension Draft 0613 m
G 0.5% 0653 Waterplane area 25911 m’
Cs 0.350 0408 C 0B
LCB from Ay (m) -1.421 -1.164 o 03
VCB from DWL (m) -0.179 -0.202 G 3589 m
GZ (m) 0017 -0.005 VoG 1 108m

LCF from Am (m) -0.975 -0.749

Trim angle (deg) 2.2 1.7
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Fig. 8. General arrangement of design ship.
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Fig. 9. Visualization of design ship considering trim condition.
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Fig. 9. Hydrostatic curve of design ship.
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Table 5. Slender Body algorithm, Resistance estimation on

Case 2, 3
Light weight Full load
Case 2 Case 3 Case 2 Case 3
10 Knot 858KN | 833KN | 1057KN | 10.08 KN
20 Knot 13.02KN | 1290KN | 1652KN | 1660 KN
30 Knot - - -

Table 6. Savitsky(Planing) algorithm, Resistance estima—
tion on Case 2, 3

Light weight Full load
Case 2 | Case 3 | Case 2 | Case 3
10 Knot - - - -
20 Knot 9.42 KN| 9.29 KN| 12.38 KN| 11.86 KN
30 Knot 9.66 KN| 9.69 KN| 12.04 KN| 12.11 KN

Table 7. Lahtiharju(Hard chine) algorithm, Resistance
estimation at on Case 2, 3

Light weight Full load
Case 2 Case 3 Case 2 Case 3
10 Knot - - - -
20 Knot 1227KN | 1218 KN | 16483 KN | 1639 KN
30 Knot 1823 KN | 1801 KN | 2409KN | 2354 KN
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