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A Study on the Prediction of Maneuvering Motion for
a Twin~-Screw Twin-Rudder Ship
at Initial Design Stage

Seung Keon Lee’, Gyoung Woo Lee™, Seung Jae Lee™

Abstract

Mathematical model of maneuvering motion for a single-screw single-rudder ship
is established and several applications to the special situations of maneuvering are
attempted.

While, the mathematical model for twin-screw twin-rudder ship is not studied
presented so much, because that type of ship is not popular.

Lee et al. have examined the characteristics of such ship by captive model tests in
1988, in Japan.

This paper proposes new mathematical models for propeller effective wake (1-wp)
and effective neutral rudder angle &8 in the case of twin-screw twin-rudder ship.

And some maneuvering motions are calculated with proposed models and compared
with exact simulations.
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Table 1 Principal particulars of model

Length between perpendiculars (Lyp) 2.340 m
Breadth moulded (B) 0.600 m
Depth moulded (D) 0.140 m
Mean draft (d) 0077 m
Trim 0.016 m
Hull

Displacement (A) 80.60 kef
Center of buoyancy from I} 0.062 m(fore)
Yaw radius of gyration (ke) 0.2536 Ly
Distance between two propellers (b) 0.240 m
Block coefficient (Cp) 0.769
Number of blades 4
Propeller diameter (Dp) 0.059 m

Propeller | Pitch ratio 0.735
x-coordination of propeller (x;) -1128 m
Direction of turning Port propeller : Left hand
(looking from stern) Starboard propeller : Right hand
Type of rudder Semi-balanced
Rudder area (Ar) 0.004866 m®
Height of rudder (H) 0074 m

Rudder
Gradient of normal force coefficient (fe) 1.2067
x-coordination of rudder (xgr) -1170 m
Aspect ratio (A1) 1.1255
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