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A Study on the Estimation of Wind Forces Influence upon the
Turning Ability of a Car Carrier Ship
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Abstract

Since very large and high-speed ships have been appeared in marine transportation from 1970s, these
ships with poor maneuverability have made large-scale accidents frequently all over the world. The
IMO(International Maritime Organization) recommended that ship designers should evaluate various
maneuvering performance at initial stage and serve them to ship operators when they deliver a new ship.

Meantime, it is expected that ships with large and wide superstructure would have poor
maneuverability when they are affected by strong wind. Therefore, car carrier ship with large
superstructure was selected to confirm how the ship responds to the external wind forces in this paper.
The lateral and transverse projected areas above the water level were considered and ship behaviors
were checked by change of rudder angles under severe wind conditions of different directions. In
addition, hydrodynamic derivatives and coefficients were predicted from ship particulars and numerical
calculations were carried out with the mathematical model of low speed maneuvering motions.
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Table 4.1 Principal particulars of ship

items car carrier
HULL

Length overall Loa(m) 199.98

Length B. P. L (m) 190.0

Breadth B (m) 32.26

Mean draft d (m) 3.00

Trim T (m) 0.0

Block coefficient CB 0.602
Rudder

Height H (m) 6.6

Area ratio Ap/td 0.020

Aspect ratio ) A 1.406
Propeller

Diameter D (m) 6.6

Pitch ratio P/D 1.14

No. of blades 5

Table 4.2 Values of parameters used to predict

wind force
Items
Loa/L 1.054
AL/Ld 1418
AT/LA 0.560
Les/AL 0.036
S/Loa 1.100
C/Loa 0.529

M 2
palp 0.0012

i
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Fig. 4.1 Projected plan of a ship

§ o..m1 v AR SR e
20 40/7G0 SO 4100 120 140 180 180
deg
-0.50
-t.00

(a) fore and aft component of wind force

o'zl

©.00

-o.s0

-1.00

-1.80

(b) lateral component of wind force

Y v vy T v . ]
20 40 o0 a9/ 100 120 140 180 1m0
-0.08
deg
-o.10
-o.18
-o.a20

(c) yaw moment of coefficient

Fig. 4.2 Calculation of wind forces
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Fig. 4.3 Characteristics of turn simulation
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Fig. 4.5 Characteristics of turn simulation
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Fig. 4.6 Characteristics of turn simulation
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