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The maneuvering characteristics of the research vessel NARA equipped

with the azimuth thruster system

Jung-Chang Kmv, I1-Kwon KANG*, Jun-Ho Lee', Sang-Jun Ham', Chi-Wan Park' and Su-Hyeng Kiv'

Division of Marine Production System management, Pukyong National University, Busan 48513, Korea

'Departmnet of Fisheries Physics, Graduate school, Pukyong National University, Busan 48513, Korea

The research vessel NARA equipped with an azimuth thruster system was built in 2015. There are few vessels with this
propulsion system in Korea. This vessel has two modes such as the normal for maneuvering and the power for investigation,
and the other two modes as one axis and two axes on the operating. This type of vessels does not seem to have a clear
grasp of the maneuvering character in comparison with the vessel with a conventional propulsion system. So the authors
carried out the sea test for the turning, the zigzag and the inclination, and the results are as follows. In turning test, the
case of using the two axes mode is much better than the case of using the one axis mode for the elements of turning,
such as advance, transfer, tactical diameter and final diameter, but turning hard over the rudder in full speed is very vulnerable
to capsize in both modes. In zigzag test, the yaw quicking responsibility index, 7" is very large excessively, which means
a bad counter maneuvering ability, so an operator has to keep in mind that in turning operation. If necessary to avoid
collision at head on situation, it may be a more effective method to use the crash astern stop than the turning according

to the conditions and circumstances for the shortest stopping distance is very short.

Keywords : Azimuth thruster, Maneuvering character, Turning test, Zigzag test, Inclination test
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Fig. 1. General Arrangement of the research vessel NARA.

Table 1. Particulars of the research vessel NARA

Description

Principal particulars

Gross tonnage (ton)

Int’] gross tonnage (ton)

Full load displacement (ton)
Light weight (ton)

Length (O.A) (m)

Length (B.P) (m)

Breadth (MLD) (m)

Depth (MLD) upper deck (m)
Draft FP (m)

AP (m)
Maximum/designed speed (kts)
Azimuth thruster (CRP)
Main Diesel Generator
Cb
M.T.C (ton.m)

T.P.C (ton)
L.CF (m)
L.C.B (m)
LC.G (m)

KB (m)

G M (m)
KMT (m)

KG (m)
Complement (p)

1,494.0

1,893.0

2,274.0

1,666.0

70.7

59.7

13.5

7.4

4.7

4.8

14.3/13.8
1,100 kWx4 set
750 kWx2 set

0.6

323

7.3

-6.1

-3.3

-3.3

2.6

0.6

6.8
6.2
66.0
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Table 2. Conditions of NARA on the turning and zigzag test in sea experiment.

Items Turning test Zigzag test

Date 2016. 3. 17 2017. 4. 27

Mode Normal(1 axis and 2 axes) Power

Experiment area 34° 59 N, 129° 10" E 34° 58" N, 129° 11" E
Wind SW, 2.3 m/sec SW, 2.4 m/sec

Wave height 0.5 m under 0.5 m under

Draft f46 m a 45 m f47 m, a 48 m
Speed dead slow, slow, full ahead 13.8 k’t

Turning right and left zig-zag

Steering angle 15° and 35° +10°%} £20°
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