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Table. 1 Comparison of the features of each rudder
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Fig. 1 Coordinate system of GATE RUDDER
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Table. 2 Principal dimensions of GATE RUDDER ships
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Table. 4 Draft conditions in sea trial

Ship 499GR 509GR

dr (m) 1.249 1.779

da (m) 3.387 3.170

din (m) 2.293 2.490

Trim (m) 2.138 1.391

Table. 5 Conditions of +35 © turning circle test

Ship 499GR 509GR

0(°) | OP(°) | 05(°) | Vs (kt) | oP(°) | oS(°) | Vs (kt)
35 35 20 13.9 35 -15 13.7
-35 -20 -35 13.9 -15 -35 13.7

Ship 499GR 509GR
Lpp (m) 68.05 71.70
Breadth (m) 12.00 12.00
d (m) 4.132 4.095

Table. 3 Principal dimensions of GATE RUDDER

Ship 499GR 509GR
Height (m) 2.978
Max. Cord Length (m) 1.550
Projected Area (m?) 4.133

Fig.2 Installed GATE RUDDER with the same design on
general cargo ships
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Fig. 3 Operation profile (red square) of 499GR

3.2 HERER
(1) hEmEEER

Fig. 4 IZHERIFRBR OMIBF %773, 499GR, 509GR O JE[H]
WU IX TN ENEIREIEZ L T\ 5, £< R UK
DI — X —FEHLTNBIZHED 5T, 499GR D
FEEIMLHR L S09GR & bl L CIEFITRKRE L e o T B,

Fig. 4 +35° Measured turning circle test trajectories
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Table. 6 Draft conditions in actual operating conditions trial

dr (m) 3.350
da (m) 4.350
dm (m) 3.900
Trim (m) 1.000

Table. 7 Conditions of +20 ° turning circle test
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Fig. 5 £20° Measured turning circle test trajectories
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Fig. 6 Comparison of +35° turning circle test trajectories and
time histories of U/Uny

Table. 9 Comparison of advance and tactical diameter in £35°
turning circle test of trial conditions

J(°) oP (°) S (°) Vs (kt)
20 20 20 11.6
-20 -20 -20 11.0

Table. 8 Linear coefficients of mathematical model

simulated measured
5 | ADL DT/L AD/L DT/L
35 4.10 5.69 5.11 5.55
-35 4.98 6.69 4.95 6.09

Condition Trial condition Operating condition
Y 0.545 0.521
N’ 0.023 0.109
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Fig. 7 Comparison of +20° turning circle test trajectories and
time histories of U/Uy

Table. 10 Comparison of advance and tactical diameter in
+20° turning circle test of operating conditions

simulated measured
5C) | ADL DT/L AD/L DT/L
20 3.67 4.11 4.72 3.97
-20 4.14 3.97 4.49 4.86
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Fig. 8 £35° turning circle test trajectories by simulation

Table. 11 Advance and Tactical diameter in £35° turning

circle test simulation of operating conditions

5() AD/L DT/L
35 3.31 3.45
-35 3.78 3.54
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Fig. 9 Draft condition and turning ability

5. BEERMEEICRET SE

5.1 AfRDBE%RERE
BB, F— b T X —DR & U CGlRE il
B & BENERAREE TR RAEA OB 0 B X R ATRECTH 5,
Fig. 10 (27K HE T D 499GR D A H R OB &=, fiT
Bia R HRIZT U v DI D GPS T v T T ONLE TRE
FEEIN TV D, FEEOIRE IR 200m T, AHEREIIEE L 0 |
HUFTIR AL AL T & 0 3RS & - 7=, A HERE 0O fE BT IR &
Y . 499GR 13K 1.5Lpp DFEEIEE THERI L TE Y 4372
BERMEREAA LTV 5 L 5,

Fig. 10 Trajectories of 499GR at port operation
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Fig. 11 Trajectories of Shigenobu entering port
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Table. 12 Conditions of £10° zig-zag test

499GR 509GR

5 | oPC) | 95C) | Vs (kt) | PC) | 95¢) | Vs (ko)

10 10 10 13.9 10 10 13.7

-10 -10 -10 13.9 -10 -10 13.7




Fig. 12 Time histories of £10° zig-zag test

Table. 13 Comparison of overshoot angles in +£10° zig-zag test

499GR(Trial) 509GR

5 ) I*OSA | 2MOSA | 1%0SA | 2OSA
) ) ©) ©)
10 3.9 3.3 3.8 4.8
-10 3.8 43 74 4.0
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Table. 14 Conditions of one side rudder turning circle test

499GR

5 () 5P (°) 35 (%) Vs (kt)
- 35 0 11.7
- 0 20 11.7

Fig. 13 Turning circle test trajectories of one side rudder



