A Study On Mathematical Model of Manoeuvring Motions
of Twin-propeller Twin-rudder Ship for Construction
of Real-time Ship-handling Simulator
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Fig. 1 Coordinate system
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Loa : Length overall
A; : Lateral projected area
A7 : Transverse projected area

Ags : Lateral projected area of superstructure

S . Length of perimeter of lateral projection of vessel
excluding waterline and slender bodies such as masts and ventilaters
C . Distance from how of centroid of lateral projected area
M : Number of distinct groups of masts or kingposts seen in lateral projection
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Table. 1 Principal dimensions of Twin-propeller Twin-rudder ship

[ Hull -
Length over all Loa {m) 188.0
Length bet. per. Lop (m) 175.0
Breadth B (m) 254
Depth b (m) 154
Draft d (m) 85
Trim T (m) 1.0
Block coef. Cs 0.559
Prismatic coef. Cp 0.58
Distance between 2 propellers 03B ]
Angle of bossing to horizontal  (deg) 90
Radius of gvration about z-axis

k] L, 0.24
Longitudinal center of gravity
from midship xc/ Ly ~0.018
Rudder
Arca Ar (m") 133452
Height H (m) 5.44
Aspect ratio A 1.833
Area ratio Ar/Ld 1/55.73
Propeller - S
Diameter D (m) 46
Pitch Ratio P/D 1.055
Expanded area ratio 0.73
Number of Blades 5
Turning direction (looking from stern) outboard
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Fig. 12 10° / 10° Zigzag maneuver
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Fig. 14 Accelerating turn
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Fig. 16 Stopping distance
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Fig. 18 Simulation on turning operation

by both bow and stern tugs
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Fig. 19 Simulation on lateral shifting operation
by both bow and stern tugs
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