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Abstract

It is necessary for navigator to understand sufficiently maneuverabilities based on
experiences and the data which were gotten from several tests of the ship when he
maneuver his vessel. By the way most navigators used to rely on his experiences or
feelings only maneuvering ship. But when he encounters situations he did not experience
before he may be in difficulties. So navigator must get both experiences and data based on
experimental results. In this paper author performs several tests such as turning test,
Zig—zag test and spiral test to provide informations of maneuverabilities for navigators.

The obtained results are as follows:

There occurs almost no difference in size of the turning circle by the changes of ship's
speeds. The scale of the turning circle was decreased exponentially when the rudder angle
was increased. The maneuverabilities is better turning to starboard side than to port side.
Maneuverabilities are more effective when the rudder is used to small angle than to large
angle. As a result of spiral test course stability was comparatively seemed to be good.
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<Table 1> Specifications of the GPS receiver and antenna
Item Specifications
GPS receiver Model RT-20

Frequency

Channels

Computed data updata rate
Measured data updata rate
Position accuracy
Standalone

RTK mode

Static mode

GPS antenna for rover
Gain and size

L1, 157542 MHz (C/A Code)

12 independent tracking channel
up to 10 solutions per second
up to 20 data records per second

15m CEP (SA off) GDOP < 2
20cm CEP nomial
10cm RMS, 3 minutes, no multipath

Model 521
26£3dB and 5.6cm diameter
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<Table 2> Specifications of the beacon receiver with antenna

2w 4 (Pitch: 40%,
: 6.0kts) A< (Pitch: 90%, 13kts)CO.Z 3}H L

A}
A

“
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Item

Specifications

Beacon receiver with antenna
Receiver channels
Frequency range
Channel spacing
Cold/Warm start time
Sensitivity
Dynamic range
Correction output protocol

Communications

Dimensions

Model SBA-1

2 independent channels

283.5 to 325.0 kHz

500 Hz

1 min/2 sec

1.0 u#V/m for 6 dB SNR at 200 bps
100 dB

RTCM SC-104

RS-232C, 4800 bps

128 mm square x 84 mm high
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[Fig. 2] The trial sea area

<Table 3> Principal particulars of experimental

ship
Item Specifications
o 81.7m
L.B.P
72.5m
B.Md
Draft 13.2m
Gross tonnage F. 3.6m A. 5.6m
Dis lacemengt tonnace 1,737tons
R cfd 8 2,821.7tons
udder area g

Main Engine 2,960ps * 250rpm

Turning  direction  of Left handed
propeller 4

No. of blades

Mo, Specd 14.8kts

<Table 4> Trial condition of the sea

Item Specifications
Depth 100m
Wind direction 190~205
Wind force 4 m/s
Current direction 20~30
Current speed 0.3-0.4kts
Weather Cloudy
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<Table 5> Variation of maximum advance and transfer according to speed and rudder angle

(unit: m)
Rudder Turning Max.Advance Max.Transfer
Angle Speed Side Trial 1  Trial 2  Average  Trial 1 Trial 2 Average
Slow Port 517 454 485.5 780 577 678.5
10° Stb’d 653 280 466.5 646 593 619.5
Full Port 453 481 467.0 904 601 752.5
Stb’d 407 336 3715 593 563 578.0
Slow Port 372 231 301.5 568 401 484.5
o0° Stb’d 181 214 197.5 364 437 400.5
Full Port 281 344 312.5 561 406 483.5
Stb’d 284 261 272.5 331 343 337.0
Slow Port 259 174 216.5 366 247 306.5
. Stb’d 125 167 146.0 227 323 275.0
0 Full Port 222 244 233.0 376 266 321.0
Stb’d 231 194 212.5 224 256 240.0
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<Table 6> Calculated maneuvering indices K,
T of the T.S. Kaya

10°Z 20°Z 30°Z
0.110 0.088 0.068
T 13.8 10.6 6.3
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<Table 7> Calculated maneuvering indices K *,

T* of the T.S. Kaya

4 (m/ sec) 10°7 20°7 30°7

Aell ofs) FAd K’ 1.346 1.075 0.8308

T 1.129 0.874 0.5183

de K, T'#ol
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<Table 8> Maneuvering indices of ships divided into classes

Ship class Cargo ship Oil tanker Fishing boat Patrol boat
M. L=100 ~ 160m L=150 ~ 250m L=60m L=50m
K 1.5~2.0 1.7~3.0 1.29 1.66
T 1.5~2.5 3~6 0.8 1.62
<Table 9> measured values from Z test of T.S. Kaya
t 5 10 15 20 25 30 35 40 45 50 55 60
s.h 211 215 219 223 227 227 226 223 219 214 210 205
t 65 70 75 80 85 90 95 100 105 110 115 120
s.h 200 197 196 198 210 206 211 217 223 227 | 228 227
L0%Z | v | 125 | 130 | 135 | 140 | 145 | 150 | 155 | 160 | 165 | 170 | 175 | 180
s.h 225 222 218 215 211 206 201 198 196 198 201 205
ptp | t1 | 2 [ t3 | t4 [ t6 | t6 | t7 | t8 | t9 |t10 | t11 | t12 | t13 | t14 | t15 | tl6
ti 3 12023127 |30 |55 |65 | 70| 72|80 (109|119 120|122 |126| 160
t 5 10 15 20 25 30 35 40 45 50 55 60
s.h 210 214 220 229 237 243 244 241 237 231 222 214
t 65 70 75 80 85 90 95 100 105 110 115 120
s.h 206 198 190 183 178 176 179 184 191 200 209 217
2()° t 125 | 130 135 140 | 145 150 | 155 | 160 165 170 | 175 | 180
s.h 225 234 240 244 243 239 235 230 223 217 | 210 203
ptp | tl 22 | t3 | t4 | tH | t6 | t7 | t8 | t9 | t10 | t11 | t12 | t13 | t14 | t15 | t16
ti 7 21 | 28 | 35 | 67 | 80 | 8 | 94 | 95 | 123 | 135|141 | 147 | 148 | 180 | 197
t 5 10 15 20 25 30 35 40 45 50 55 60
s.h 210 214 222 233 245 254 260 262 257 250 240 230
t 65 70 75 80 85 90 95 100 105 110 115 120
s.h 220 210 201 191 180 171 165 161 162 166 173 182
3¢ t 125 | 130 135 140 | 145 150 | 155 | 160 165 170 | 175 | 180
s.h 193 203 213 224 235 245 253 258 260 257 | 252 245
ptp | tl1 2 | t3 | t4 | tH | t6 | t7 | t8 | t9 | t10 | t11 | t12 | t13 | t14 | t15 | t16
ti 11 | 24 | 35| 45 | 46 | 79 | 97 | 107 | 115 | 118 | 146 | 162 | 173 | 180 | 183 | 213
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