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This study was intended to determine the maneuverability of the vessel CHARMBADA. When the rudder
angle was at 10 , 20 and 30 , the maximum advance by slow, half and full ahead were varied in the range
of 523.6 131.3m, 528.8 177.2m and 530.6 219.7m, respectively. The maximum transfer was 799.9
181.3m, 792.1 232.8m and 807.7 316.9m, respectively. The turning circle ability was better during
starboard turning. When the rudder angle was 10 , 20 and 30 , variation in the maximum advances was
392.0m, 245.0m and 153.0m. The maximum transfer was 528.0m, 339.0m and 218.0m, respectively based
on the regression equations. As the rudder angle became bigger, the maximum advance or maximum transfer
became smaller by the exponential function. The advance inertia took 127sec, 145sec, 181sec each until the
vessel speed was 7.0konts, 12.0konts, 17.0konts. The static inertia took 245sec, 269sec, 300sec each until
the vessel speed was under 2.0konts and the advance distance was 114.4m, 181.2m, 197.0m each.
Accordingly, the static inertia was inclined to increase to scale according to the increase in vessel speed. For
the CHARMBADA, the smaller the rudder angle was, the much bigger the turning circle became due to
adhesion to the skeg, thereby lowering the vessel s turning ability.
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Table 1. Principal particulars of the marine  research
vessel CHARMBADA
Length (L.O.A) 23.14m
Length (L.B.P) 22.00m
Breadth (MLD) 4.70m
Depth (MLD) 2.18m
Draft Fore 1.2 m After 1.7m
Gross tonnage 36ton
Speed (Trial max) 22knots
Main engine 600PS 2100 rpm
Generator engine 55Kw 1800 rpm
Fixed pitch propeller 850mm Diameter 3 Blades
Turning direction of propeller C.C.W

Fig. 1. Side view and skeg attached to the rear bottom of the R.V CHARMBADA.
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Fig. 2. Location of the experimental sea area.

Table 2. Sea condition of the experimental

Trial area South sea area of Bijindo

Depth 44m 48m

Wind direction
2006. 4. 27 240 250

2009. 4. 30 230 250

Wind force
2006. 4. 27 2.5m/sec

2009. 4. 30 2.2m/sec

Current direction
2006. 4. 27 30 40

2009. 4. 30 30 40

Current speed
2006. 4. 27 0.1 0.3konts

2009. 4. 30 0.1 0.3konts

Weather
2006. 4. 27 cloudy 

2009. 4. 30 blue sky

34 50

34 45

34 40

128 20 128 25 128 30 128 35

Fig. 3. Configuration of the DGPS data acquisition
system.
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Table 3. Specification of the DGPS receiver and antenna
Item Specifications

DGPS receiver NAVIS 3700DF

Frequency L1, 1575.42 1MHz (C/A code)

Channels 12 independent tracking channel

Receivie channel & 12 channels & 12 satellites
tracking satellite

Receive sensitivity 130dBm

Accuracy velocity 10m RMS (HDOP<2) (SA OFF)/

0.1knots RMS (HDOP<2) (SA OFF)

Table 4. Specifications of the beacon receiver with antenna

Item Specifications

Beacon receiver NAVIS 3700DF

Frequency 283.5 to 325.0kHz

Channel spacing 500Hz

Receive sensitivity 10uV/m
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Table 5. The size of the turning circle by the rudder angle 10 with dead slow, half and full ahead

Item

Ad (m)

Ad (m)/Lbp

Tr (m)

Tr (m)/Lbp

Td (m)

Td (m)/Lbp

Fd (m)

Fd (m)/Lbp

Tr/Td

Ad/Td

Fd/Td

Tr/Ad

Max. A d (m)

Max. Ad (m)/Lbp

Max. Tr

Max. Tr/Lbp

Max. Tr/Max. Ad

Port : Starboard

1.5 : 1 1.2 : 1 1.5 : 1 1.2 : 1 1.5 : 1 1.1 : 1 

1.2 : 1 1.2 : 1 1.3 : 1

Dead slow Half Full

Port Starboard Port Starboard Port Starboard

480.6

21.9 

412.1

18.7 

710.8

32.3 

888.8

40.4 

0.6 

0.7 

1.3 

0.9 

523.6

23.8 

799.9

36.4 

140.9

6.4 

181.3

8.2 

415.2

18.9 

276.2

12.6 

0.4 

0.3 

0.7 

1.3 

323.8

14.7 

418.4

19.0 

420.2

19.1 

418.4

19.0 

790.2

35.9 

712.3

32.3 

0.5 

0.5 

0.9 

1.0 

528.8

24.0 

792.1

36.0 

249.3

11.3 

207.4

9.4 

457.1

20.7 

370.7

16.8 

0.4 

0.5 

0.8 

0.8 

360.8

16.4 

452.6

20.5 

426.1

19.3 

430.4

19.5 

806.5

36.6 

713.1

32.41 

0.5 

0.5 

0.8 

1.0 

530.6

24.1 

807.7

36.7 

226.7

10.3 

217.2

9.8 

496.7

22.5 

432.2

19.6 

0.4 

0.4 

0.8 

0.9 

424.7

19.3 

505.4

22.9 

Ad: Advance, Tr: Transfer, Td: Tactical diameter, Fd: Final diameter,
Lbp: Length between perpendicular, Max. Ad: Max. Advance, Max. Tr: Max. Transfer 
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Fig. 4. The size of the turning circle by the rudder angle 10 with dead slow, half and full ahead.
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Table 6. The size of the turning circle by the rudder angle 20 with dead slow, half and full ahead

Item

Ad (m)

Ad (m)/Lbp

Tr (m)

Tr (m)/Lbp

Td (m)

Td (m)/Lbp

Fd (m)

Fd (m)/Lbp

Tr/Td

Ad/Td

Fd/Td

Tr/Ad

Max. Ad (m)

Max. Ad (m)/Lbp

Max. Tr

Max. Tr/Lbp

Max. Tr/Max. Ad

Port: Starboard

1.4 : 1 1.3 : 1 1.3 : 1 1.1 : 1 1.4 : 1 1.3: 1 

1.0 : 1 1.2 : 1 1.0 : 1

Dead slow Half Full

Port Starboard Port Starboard Port Starboard

166.9

7.5 

109.8

4.9 

240.4

10.9 

348.4

15.8 

0.4 

0.6 

1.4 

0.6 

203.7

9.2 

294.5

13.3 

114.6

5.2 

100.9

4.5 

227.8

10.3 

157.6

7.1 

0.4 

0.5 

0.6 

0.8 

177.8

8.0 

235.6

10.7 

157.2

7.1 

150.9

6.8 

324.7

14.7 

298.9

13.5 

0.4 

0.4 

0.9 

0.9 

234.7

10.6 

325.8

14.8 

120.6

5.4 

103.0

4.6 

245.6

11.1 

236.7

10.7 

0.4 

0.4 

0.9 

0.8 

218.5

9.9 

247.8

11.2 

158.7

7.2 

151.7

6.9 

331.5

15.0 

308.5

14.0 

0.4 

0.4 

0.9 

0.9 

237.2

10.7 

333.5

15.1 

227.0

10.3 

143.5

6.5 

305.0

13.8 

251.9

11.4 

0.4 

0.7 

0.8 

0.6 

233.0

10.5 

306.1

13.9 
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Fig. 5. The size of the turning circle by the rudder angle 20 with dead slow, half and full ahead.
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Table 7. The size of the turning circle by the rudder angle 30 with dead slow, half and full ahead

Item

Ad (m)

Ad (m)/Lbp

Tr (m)

Tr (m)/Lbp

Td (m)

Td (m)/Lbp

Fd (m)

Fd (m)/Lbp

Tr/Td

Ad/Td

Fd/Td

Tr/Ad

Max. Ad (m)

Max. Ad (m)/Lbp

Max. Tr

Max. Tr/Lbp

Max. Tr/Max. Ad

Port: Starboard

1.3 : 1 1.3 : 1 1.3: 1 1.2 : 1 1.4 : 1 1.1 : 1 

1.0 : 1 1.0 : 1 1.2 : 1

Dead slow Half Full

Port Starboard Port Starboard Port Starboard

109.1

4.9 

65.6

2.9 

155.6

7.0 

206.7

9.4 

0.4 

0.7 

1.3 

0.6 

131.3

5.9 

181.3

8.2 

94.5

4.3 

79.1

3.6 

178.9

8.1 

118.3

5.3 

0.4 

0.5 

0.6 

0.8 

135.8

6.1 

182.4

8.2 

135.6

6.1 

86.1

3.9 

213.7

9.7 

250.9

11.4 

0.4 

0.6 

1.1 

0.6 

177.2

8.0 

232.8

10.5 

100.4

4.5 

89.0

4.0 

220.8

10.0 

183.9

8.3 

0.4 

0.4 

0.8 

0.8 

181.1

8.2 

222.8

10.1 

157.6

7.1 

139.6

6.3 

324.5

14.7 

277.5

12.6 

0.4 

0.4 

0.8 

0.8 

219.7

9.9 

316.9

14.4 

156.5

7.1 

104.5

4.7 

245.0

11.1 

245.0

11.1 

0.4 

0.6 

1.0 

0.6 

206.7

9.4 

246.9

11.2 
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Fig. 6. The size of the turning circle by the rudder angle 30 with dead slow, half and full ahead.
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Table 8. Variation of maximum advance and transfer according to rudder angle

Rudder
angle

10

20

30

Speed

slow

45%

half

65%

full

85%

slow

45%

half

65%

full

85%

slow

45%

half

65%

full

85%

Turning
side

Port

Stb d

Port

Stb d

Port

Stb d

Port

Stb d

Port

Stb’d

Port

Stb d

Port

Stb’d

Port

Stb d

Port

Stb d

Trial 1 Trial 2 Average Trial 1 Trial 2 Average

523.6

323.8

528.8

360.8

530.6

424.7

203.7

177.8

234.7

218.5

237.2

233.0

131.3

135.8

177.2

181.1

219.7

206.7

424.8

295.0

564.1

367.2

498.7

349.2

170.4

156.9

222.9

215.4

248.2

210.4

130.0

115.7

168.2

158.9

216.5

179.1

474.2

309.4

546.5

364.1

514.7

386.9

187.1

167.4

228.8

216.9

242.7

221.7

130.7

125.8

172.7

170.0

218.1

192.9

799.9

418.4

792.1

452.6

807.7

505.4

294.5

235.6

325.8

247.8

333.5

306.1

181.3

182.4

232.8

222.8

316.9

246.9

693.2

395.1

810.3

463.6

666.4

450.0

244.6

213.2

301.3

270.9

317.6

270.8

176.1

149.5

220.2

201.7

262.8

220.4

746.6

406.8

801.2

458.1

737.1

477.7

269.6

224.4

313.6

259.4

325.6

288.5

178.7

165.9

453.0

212.3

289.9

233.6

Max. Advance Max. Transfer

Table 9. The results of the measured advance inertia test
Item Dead slow Half Full

Distance(m) 379.8 844.6 1,259.8
Time(sec) 127 145 181

Fig. 7. The results of the measured advance inertia test.
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.
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, 
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Kim et al. (2005) (1,737 , 81.7m)
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807.7m, 806.5m

Table 10. The results of the measued static inertia test 

Item Dead slow Half Full

Distance(m) 114.4 181.2 197.0
Time(sec) 245 269 300

Fig. 8. The results of the measured static inertia test.
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