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(4) Kijima (1996)
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Fig. 2 Roll-angle time records for a starboard turn
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Fig. 3 Lateral force & Yaw moment coefficient
due to roll angle with drift angle [Sohn{1981)]
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Fig. 4 Lateral force & Yaw moment coefficient
due to roll angle with drift angle [Kijima(1996)]
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Fig. 5 Linear derivative Y,  as function of roll angle
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Fig. 6 Linear derivative Y,  as function of roll angle
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Fig. 7 Linear derivative N,  as function of roll angle
N‘r(0=¢) / N‘r(°=°)
20 — Exp. 1stord. app.
inoue o ------
Kijima AN —_—
//
- - g
1 S/A//
-~
//
~1]
- Mean slope 1.734
_ //B Kijima's siope 0.90
//E’
- | i , | , ]
20 -10 0 10

Fig. 8 Linear derivative N, as function of roll angle
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8, 471 N 59 #&S 233 #43oA mean slopeE AH8-eHA] &3 Kijimaol 4
A2 79 slopeE AHE8tdth Inouedl APZBAE o slopeZt & Ao Y3 vddH
2ol AZ3tYS " mean slopeE o] §3H FAX 9} AP AHojg HYAYE AL & F
A

£ Q7oA e SR-108 A¥re) N,” 9 N, 9 +&4234Y 23gL2 d&3 2o

N, = —0.0457 , N,” = —0.07936

(1) mean slope

N, = L74xN,
= 1.734 x ( —0.0457 ) ® — 0.07924

(2) Kijima 23X

N, = 09xN,
= 0.90 x ( —0.0457 ) ~ — 0.0411

(3 o184 F3A

v = — lp' Y
N — 0N _ 3°N’
r$ 713 ¢ v’ /1,13 ¢
. 3*N’ A
= b X F1g1a = b Nuw

N,/ = 045 x (1.21 x N,J)
= 0.45 x 1.21 x (—0.07936) = — 0.0432

421 (), 39 e A9 A,
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(m+m)u—(m+ m)vr =X
(m+m) v+ (m+ m)ur+ ma,r— m,,¢p =Y
(L,+ J].)r+ mya,v = N

(L + ) ¢ — myl,o — mlur+ W-GM¢ = K

FF AAolY o, by FAAB

4
e g 2ol yed & o

= KH, + KR
Yy = X,Y/(%pLde)
N.K' = N,K/ (—%—pdeVz)

d714, @2 H, P, R 27t AA(hul), Z292, €18 9ujg}
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A, =248 9 et 78t Aduto] AgstE AL gEH 2] Y F Y

- AAG) 7 Aske fAE

Xy = X P+ X, v7r + X, v+ X, 72+ Xy ¢
Yi = YoV + Y, ¥+ Y ¢+ Yi¢p+ ¥V, v°
+ Y, 0+ Y, v+ Y, ¥
+ Y, e+ YV, 171¢
Ny = N/v+N¥ + NS¢+ NS¢+ N, v3
+ N, v + N,,, v'¥?2+ N, r3
+ N |vg + N, |7
Ky = K¢:¢_ Yo' - z4

- Z2dejo) J)AsE FAE
Xp’ = (1-8)T

o7 A,
T = pn’D*Ky,
KT = al+02]p+03]p2

Jp = up/(nD) = u(l— w,)/(nD)

. Bl 71t FA

Xg = —(1—tg)Fysiné

Y = (14 ay) Fy cosé

Nr' = (x5 + ayxy’ ) Fy cosé

Ky = —(1+4+ag)zgFycosd = — Yg - z5



o 71 A,
Fu= L Ans, Vi sinay
fo = 6.134/(1+2.25)
ag = 06— r(B—IK7)
Ve = Vi + vk

up = enPV1—2(1 — gk)s+ (1 — 7k(2 — k))s?

e = (1 —wg)/(1— w,)
k= 0.6/¢

w, = wyexp(—4.0(8— x,7)%)
wWr = Wg,* wy/ wy,

7= D/H

s = 1— uy,/(nP)
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Runge-Kutta-Gill 0.2 Algdoldg Fqstalch. iy 4 SR-108 Telo]f e
oz Aute gL e Ak

Hull Rudder
Length BP. | 1750 m | AT®? 33.0376 m"2
Breadth 954 m Height 7.7583 m
Draft 85 m Aspect ratio 1.8219
Displacement Area ratio 1/45.0
volume | 21222 m"3
KM 1039 m Propeller
KB 46154 m
Cp 0.559
Ce 0580 Diameter 6.533 m
Cw 0.686 Pitch ratio 1.009
Cum 0.966 Expanded area ratio 0.67
LCB Boss ratio 0.18
from FP. | 0518 L | Number of blade 5 ST e

Fig. 10 Principal dimensions and body plan of SR-108 container ship
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Fig. 11 turning trajectory ( GM = 0.3 )
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Fig. 12 turning trajectory ( GM = 05 )
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Fig. 13 turning trajectory ( GM = 3.0 )
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Fig. 14 Variation of roll angle in turning
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heading & Rudder angle
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Fig. 16 20° / 20° Zigzag maneuver ( GM = 3.0 )
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Fig. 17 Variation of roll angle in Zigzag maneuver
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Fig. 18 Turning characteristics
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