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A study on maneuverability evaluation by the research vessel JERA
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'Division of Marine Industry Transportation Science and Technology Marine Production System Major, Kunsan National
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This study is intended to provide navigator with specific information necessary to assist in the avoidance of collision and
in operation of ships to evaluate the maneuverability of research vessel Jera. Authors carried out full-scale sea trials for
turning test, zig-zag test, and spiral test at actual sea-going condition, which were performed on starboard and port sides
with 10-20 rudder angle at service speed of 10 knots. The turning circle was much different at both of the turning of
port and starboard which was longer at the starboard than at the port. In the zig-zag test results, the port and starboard
was 10° the first and second overshoot angles were 6.0°, 5.8° and 6.3°, 7.1° respectively and the first overshoot angles
were 16.4°, 17.6° when using 20°. Her maneuverability index 7" and A can be easily determined by using an analogue
computer with the data obtained from the zig-zag tests where A is a constant representing the turning ability and 7" is
a constant representing her quick response. In the zig-zag tests under 10°or 20°at rudder angle, the value A is 0.149.
0.123 sec” and 7" is 11.853 and 6.193 sec and angular velocity is 0.937°/sec and 1.636°/sec. In the spiral test, the loop
width was unstable at +0.51° and -1.19° around the midship of rudder, but the tangent line at 0° was close to vertical.
From the sea trial results, we found that she did comply with the present criterion in the standards of maneuverability
of IMO.

Keyword : Maneuverability, Zig-zag and spiral test, Overshoot angle, Turning ability
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Table 1. Standards of ship maneuverability in IMO

A

20°+1* overshoot

turning mpotion stops time
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Fig. 2. Schematic time history of zig-zag test.

IMO7} 199390 110e] 4145k Alato] 24|z 743
of 8} 2EA0] 7|22 Table 13} 2t} o]5 7]2e
1994 A5 E AZXE 100 m o|A4f2] Ald) E= Zojof 2t
Agle] E AulZ B w7k ubile] csted a%
eSS Qs 7)ok ofe] Aol thaAt IM

Ability Type of test

Criteria

Turning test with max.

Advance < 4.5L

Turning . .
rudder angle Tactical diameter < 5.0L
Initial turning 10°/10° zig-zag-test Distance ship run before 2nd rudder execution < 2.5L
Stopping Stopping test with full astern Track reach < 15L

Course-keeping o e .
10°/10° zig-zag-test
and

Yaw-checking

Ist overshoot :

< 10° : (L/U < 10s)

< (5°+0.5L/U)° : (10s<L/U<30s)
< 20° : (30s<L/U)

2nd overshoot :

< 25° : (L/U<10s)

< (20°+0.5L/U)° : (10s<L/U<30s)
< 35° : (30s<L/U)

20°/20° zig-zag-test

Ist overshoot :
< 25°
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Table 2 Particular of experimental research vessel Jera

Items Specification
Gross tonnage 161.00 tons
Loa 38.64 m
Lbp 31.00 m
Breath (MLD) 7.50 m
Depth (MLD) 330 m
Draft (MLD) 2.50 m
Cb 0.563
Cw 0.875
Cp 0.669
Cm 0.843
Displacement 357.86
Fig. 3. General arrangement of experimental research vessel Jera, Lcb -1.96
GM 0.851 m
Table 3. Sea trial conditions of the research vessel Jera.
Position Sea condition
Date Wind Sea
Lat./ Long. Draft T ; -
speed direction height direction
2016 33°-33.6'N Fore : 2.60 m
3 m/s North-NE 0.7 m NE
10.14 126°-28.7'E After : 3.80 m

SHARFA LI HS] o] 7F 20021 12 4o HIANRFO =
A 9]ot (Resolution MSC. 137 (76))2 &5}t (IMO
A. 6,2002). 1 7|78 Table 10]) Liehl vhe} o] 413]
A, 279 E, A S, Bl s (R=eHEd)
HAds S0l o] ol 7FE ZAIE == 2 g4
R B e e A i B 0]“4 7]%% da=se o
fleliA = AATSARIA S58] 4
(Yoshimura 1994; Yoshimura et al.,

o, >{Eo

2000).

13.30 kts, L/B~ 4,133, H&H) Hﬁl—r (block coefﬁc1ent'
Cb)+= 0.563, CY)/(L/B)‘— 0.136, =A1Q1-L A1)
174, AL 129 & 29 0] &A1510] sjjofelLe] 7|22
ol AhmE P& 5 URE Hol Utk 53] AlgAlY]
et A | 9 WA H| (area/Lbp x Th= 242}

2.52 m%, 2.96%0°]t},
2T HrkE {st A A9 (starboard &

port 10°, 20°), zig-zag (starboard & port 10°, 20°), spiral
Al Al B 5uldd sfedof| 4] heading 000°, Z3F
& Mol S ol 414 A3 10 kit 3
ANTS Sk ol ol ek Alge e 4
Q= V=2 A= oH/\-] éj{:, HF._/ﬁE, heading,

ol

ME|E AIE

208 10° 9 20°% 360°=
A3 Fig 4o UrEhilen, 7] gre
(advance: Ad), &7 (transfer: Tf) %
diameter: Td)x= 24 10°Y AL-o=
2305 m, 9-& 10°¢] ZSofli= 185 m, 158 m & 338
me & o 4= gle. e Awle] 202 A9l 115
m, 70 m, 147 m, $3 o] 20°Y AL-o= 142 m, 93
m, 173 mel& o % AT, olue] e Hgkele 77}

403.2 kef 9 810.3 kgfo]lrh.
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N 10°Z 20° 7
K’ 1.167 0.963
T’ 1.514 0.791
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Table 5. Comparison of maneuverability index between experimental vessel and other vessels

Maneuvering *Jera Tamyang Kaya Hanbada
Performance Index 10° 20° 10° 20° 10° 20° 10° 20°
K’ 1.167 0.963 0.946 0.865 1.346 1.075 1.560 1.280
T 1.514 0.791 0.690 0.422 1.129 0.874 0.930 1.090

* denote experimental vessel

T34 O 2 Tamyang?} AlRAlS BuLsl HH, A9

Aol el Alg= Aol TamyangHit) 0.221 4
0.098% T 3A YEPt=d], o]A 22 Tamyangkt} 7+
S} ¥ A5 A8l4ol B kEslths AL o 4 9)

o, ahel, g4 A0 Ao A

0.824 9 03692 ©] =LA LEhd=t,
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