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Abstract : This paper discusses the main findings of the development of the twin-hull Car ferry for island freight and passenger transport. The final

model had a 19 m wide beam to create enough space for cars on the deck area and thus, enhance the economic feasibility in the market. The vessel had

a V-shape with a bulbous bow to minimize the wave-making resistance and the hydrodynamic performance of the ship was verified through computational

fluid dynamics. Multi-objective optimization problems of Pareto simulated annealing were used to achieve

a weight reduction of approximately 3.9 % and

reduce the manufacturing cost. The main results obtained in this study are expected to be useful to engineers and professionals in related industries

interested in research on twin catamaran.
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Fig. 1. General arrangement.

Table 1. Advantages of a twin-hull vessel in comparison with a

monohull vessel

Contents Detailed Advantage
Stability Excellent roll performance
Speed High speed

Course keeping

Little superior

Sea keeping

Efficiency landing

Space use

Good

Table 2. Principle particular of the twin-hull car ferry

Item List Value
LOA (m) 57.00
LBP (m) 50.00
Breath (m) 18.82
Depth (m) 3.80
Draft (m) 2.55
Gy 0.52
Wetted Surface area (m?) 1021.15
Max Speed (knots) 16.00
Normal Speed (knots) 14.00
Main engine Mermaid Azipod
Classification of societies KOMSA*
Gross tannage (ton) 500

** KOMSA: Korea Maritime Transportation Safety Authority
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Fig. 2. Car arrangement plan for the twin-hull car ferry.
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Fig. 3. Boundary condition.

Table 3. Detailed information to apply the numerical analysis

Detailed Value
Realizable k— €
VOF (Volume of fluid)
50.0 second
0.0025 second

Contents

Turbulent model

Free surface

Simulation time

Time step

Number of iteration per time step 5.0
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Fig. 4. Bow wave pattern varying ship speed in the V shaped
twin-hull car ferry.

Table 4. Coefficients value for V-shaped twin-hull car ferry
according to ship speed

Ship speed
(knots) 8 10 12 14 16
RTgiIc)m 126 202 301 414 539
CTM(CFD)
(<10%) 6.26 6.44 6.65 6.71 6.69
CFE“X(IITB%)"”) 4.84 4.62 444 4.29 4.18
CRM(CFD)
<10%) 1.42 1.82 221 2.42 2.51
CF(SS{B%;”) 1.88 1.83 1.78 1.74 1.71
Ca
(x10%) 0.60 0.60 0.60 0.60 0.60
CTS
(x10%) 3.90 425 4.59 4.76 4.82
Rrs 33.67 5734 8930 12589  166.62
(kN)
EHP

13855 29497 55123 906.58 1371.33
(kW)

Where, Rrvcrp): Total resistance of model, Crvcrp): Total resistance
coefﬁcient Of model, CFM(IT]‘C1957), CFS(IT]‘C1957): The Shlp and the model
ITTC 1957 friction coefficients otal resistance coefficient of model, Ca:
model-ship correlation allowance, Crs: Total resistance coefficient of
ship, Rrs: Total resistance of ship, EHP: Effective horse power
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Table 5. Design wave condition

2 | 4=(E) = 210 GPa, X —
ol 1] (1)=03, B S (0 )=235MPaE #4319t} vHA Wave condition .
' Items wave wave heading
st e F FHF 695.72S AEshlen 7t =4 length  height angle
A el M| He] ko] FFRE B FEEE S Fig (m) (m) (deg)
8ol YEp L gloh. .Stlll water - - -
Vertical Sagging | 56.187  3.881 180
Bending
Moment Hogging 56.187 3.881 180
Transverse | Sagging | 39.019 2.953 90
Bending
Moment Hogging 39.019 2.953 90

(a) weight distribution (tonne/m)

3.4 3= A3
Atz HAsto] 489 7|2 MAESTRO X =139

A Al&stal A= Pareto simulated annealing(Kim, 2015)°]™,
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Fig. 13. The maximum Von-Mises stress contour for mid-ship area
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FEA: 114MPa

(b) VBM-Hogging
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