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A study on the influence of bow thruster for turning ability

Jeong-hun YANG, Young-wha AHN and Chan-moon CHoI

Faculty of maritime industrial engineering, cheju national university, Jeju-si, 690-756, Korea

It is indispensable to grasp the turning ability of a ship to operate her effectively. For this purpose, the author

measured the turning ability of training ship, A-RA by use of bow thruster and stern rudder. The turning ability

of this ship, in case of using both of stern rudder and bow thruster at the same time, caused by increase of

steering angle provides more influence to the size of tactical diameter than it caused by the power of bow

thruster. But the influence of bow thruster on the turning ability is available only within rudder angle 5° —10°,

s it is possible to grasp that the effect of bow truster is reduced as rudder angle become bigger. In case of the

influence of bow thruster by her speed, the ability of bow thruster is very effective at low speed, but it is almost

not available in normal turning speed. Therefore, the using both of stern rudder and bow thruster can be

useful in case of low speed proceeding at entrance or departure of the narrow waterway or inside port which

sea traffic is congest for collision avoidance.
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Table 1. Principal particulars of the experimental ship
M.SA-RA

Item Specification
Kind of ship Fishing vessel
Name of ship M.S A-RA
LO.A 68.50m

Lpp 60.00m
M.L.D 12.40m
Depth 7.30m

Full load draft 4.76m

Gross tonnage 990ton

Main engine 2,600ps
RPM/pitch 730/36

Ship’ s draft fore 3.2m after 4.6m

M AR AE{(Bow thruster)

AP AL e A A2y AHE 22dE
s AAE ko 7 3] F A F] = Ulstein 45
TVa o zH, Z2H 8 &L 1,000mm, 33
F3E Fxolm, 1 A Y mi A EE 77 Table
2, Fig. 13} 722}

Table 2. Principal particulars of the bow thruster

Item Specification

No. of set 1 set

Model Ulstein 45 TV

TYPE Electric motor driven, control

pitch propeller complete with
hydraulic power unit.

Propeller diameter 1,000mm
No. of propeller blades 4 blades
Propeller speed 566rpm

Reduction ratio 3.15:1

Driven motor 200kw electronic motor
gravity tank 100Ltrs

3 Tons

ULSTEIN PROPELLER A/S

Thruster power
Maker
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Fig. 1. Side view of the experimental ship M.S A - RA
and bow thruster.
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Fig. 3. Block diagram of measurement system.
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Fig. 4. DGPS information-based turning circle by
maneuvering the ship to port and starboard in 550rpm.
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Table 3. Results of turn based on the positioning data by maneuvering the ship to port and starboard in 550rpm

TEM Rudder 10° Rudder 20° Rudder 30°
Port Starboard Port Starboard Port Starboard

Ad(m) 451.9 544.5 244.5 281.5 1704 211.1
Tr(m) 368.9 391.1 2134 226.7 190.8 174.8
Td(m) 603.0 656.4 309.7 340.8 219.3 229.7
Fd(m) 483.0 577.8 368.9 2534 296.3 164.5
Ad/Lpp 7.5 9.1 4.1 4.7 2.8 35
Td/Lpp 10.1 10.9 52 5.7 3.7 3.8

Ad: Advance, Tr: Transfer, Td: Tactical diameter, Fd: Final diameter
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Fig. 5. DGPS information-based turning circle by
maneuvering the ship to port and starboard with rudder
and 50% power of bow thruster in 550rpm.
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Table 4. Results of turn based on the positioning data by maneuvering the ship to port and starboard with rudder and

50% power of bow thruster in 550rpm

ITEM Rudder 10° Rudder 20° Rudder 30°
Port Starboard Port Starboard Port Starboard
Ad(m) 340.8 357.4 177.8 196.3 140.8 148.2
Tr(m) 354.1 357.1 207.4 2163 158.5 155.6
Td(m) 558.6 563.0 293.4 311.1 210.4 210.4
Fd(m) 450.4 505.2 254.8 254.8 154.1 167.4
Ad/Lpp 5.7 6.0 3.0 33 2.4 2.5
Td/Lpp 9.3 9.4 49 5.2 35 35

Ad: Advance, Tr: Transfer, Td: Tactical diameter, Fd: Final diameter

—-115-



Table 5. Results of turn based on the positioning data by maneuvering the ship to port and starboard with rudder and

90% power of bow thruster in 550rpm

ITEM Rudder 10° Rudder 20° Rudder 30°
Port Starboard Port Starboard Port Starboard
Ad(m) 288.9 329.7 177.8 196.3 137.1 142.6
Tr(m) 337.8 320.0 208.9 204.5 170.4 164.5
Td(m) 536.3 496.3 291.9 296.3 219.3 2163
Fd(m) 407.4 431.2 2222 232.6 128.9 146.7
Ad/Lpp 4.8 5.5 3.0 33 2.3 2.4
Td/Lpp 8.9 83 4.9 4.9 3.7 3.6
Ad: Advance, Tr: Transfer, Td: Tactical diameter, Fd: Final diameter
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