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Study on maneuverability evaluation by research vessel JERA

o153
AT stm Ageierd o g

Summary

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 sea trials based full scale for turning test,
zig-zag test, spiral test at actual sea-going condition and which were performed on
starboard and port sides with 10°-20° rudder angle at service speed 10knots.

The turn circle was much difference both of the turning of port and starboard which
was more longer starboard than port. In the Zig-zag test results, When the port and
starboard was 10° the Ist and 2nd overshoot angles were 6.0°, 5.8° and 6.3°, 7.1°
respectively and the 1st overshoot angle were 16.4°, 17.6° when using 20°. Her
maneuverability index and K can be easily determined by using an analogue
computer with the data obtained from 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 authors obtained the value which A is
0.149. 0.123 sec’ and 7 is 11.853, 6.193sec and angular velocity is 0.937°/sec,
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 are found that did comply with the present criterion in

the standards of maneuverability of IMO.
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Table 1 Interim Standards of ship manoeuvrability in IMO

ABILITY TEST CRITERIA
) Turning test with max. Advance < 4.5L
Turning . .
rudder angle Tactical diameter < 5.0L

nd

Distance ship run before 2™ rudder

Initial turning 10°/10° Z-test . 55
execution < 2.

Stopping Stopping test with full astern Track reach < 15L
1* Overshoot :

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

Course-keeping < 20° : (30s<L/U)
and 10°/10° Z-test 2> Overshoot -
Yaw-checking < 25° : (L/U<10s)

<(20°+0.5L/U)° : (10s<L/U<30s)

< 35° : (30s<L/U)
1™ Overshoot :

< 25°

20°/20° Z-test
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Table 2. Particular of experimental R.V JERA

Items Specification
Gross tonnage 161 tons
Loa 38.64m
Lbp 31.00m
Breath(MLD) 7.50m
Depth(MLD) 3.30m
Draft(MLD) 2.50m
Cb 0.563
Cw 0.875
Cp 0.669
Cm 0.843
Displacement 357.86
Lcb -1.96
GM 0.851m

ZFAX 59 #H7FE $3% Turning circle (starboard & port 10°, 20°), Zig-zag
(starboard & port 10°, 20°), Spiral A &S A3 HW 5vtd 3o A] Heading
co. 000°, F&S A wesx gta AE5E dASHA 10kt's= A S st

Q84 = =

Fig. 5= GPSel 98] datas T< wo] +4 iz ved Aoz spgkdo] 1ol
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= ° o =0o o 3 715 510 5 0] -
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= - 14 o . S 5wl 3% 2~ TS
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2~ 0] 3 e = > H A slod
T 5o a3 ARE At A sAT
E‘!;.\:anau = & 5] | G satallts
UTC Date 2016-10-17 Lo
UTC Time | os2mal -
Status Active ‘
longtude | 1265638765 ¢ oo e
Latitude 334571312 N [deg)
Speed over ground 0 fiomy®] / 0 [knots]
Course over ground 278 [deg]
For Quality invahid{0)
] S:gnal Swength o &= 'énmmm |_=. _ o] 5497, Progres: o [T
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49 5L 149 |ag 49 a7 ag e I = i * M RMsEs®) :2203m) | [Ghee — ——=
43 147 144 a2 * Caunt 1130 N
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G — E -
N ao ——
2 a 1. B0cm 3 (ol —_—
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Fig. 5. Conditions of acquisition data by GPS
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Table 3 Sea trial conditions of the R.S. Jera.

Position Sea condition
Date
Wind Sea
Lat. / Long. Draft speed direction height direction
2016 33°-33.6" N Fore : 2.60m
1014 126°28.7° E  After : 3.80m 3m/s North-NE 0.7m NE

Table 32 g3

e tEr Aol

_13_
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Table 4 =EFA454 AFE YEd o= g2 10°0d o AP " K(Z/0))
2 FE4(r = 1(0/L) A5 1167, 1514, E-2F 2009 W= 22 0963, 0.791, 77
=1297K', 7'=1217K' o= et olef & A3)E Foto] Elzfo] 45 A3

o = 22210 ZEy] OFO O P
e FoY FFAALS 4 Z2& & F U

o

Table 4 Calculated Maneuvering indices K 'and 7 of the R.V. Jera

10°Z 20" Z
K’ 1.167 0.963
T’ 1.514 0.791

A "HED, AFA Tk B b3 2FAE TS ATE AR Kim,
(1995); Kim et al., (2009); Jung et al., (2008); ¢ A& A9 ZA3ZS Table 59
YERH AT Table 5914 o5 Awrat Ao =54 AFE vug 4345 4
HEWA 10° 9 20°9] EZddA A3de £ oz YEg oy FEdo] A ety
daes & 7 At HEH R Tamyang¥ A PSS v 2wl AJgide] 34
51 0] Tamyang®.t} 0221 % 0.098=Z ¢ =A YEeElY=H oA o=z
Tamyang HEt} ZI45%7F ¢ A3 A3glAdo] ¢ dssivdes AS & 4 o, oA
F3A A+ A= AgAo] TamyangHth 0824 2 03692 ¢ =A YEG+=
=

AgAE Bzte] S-SR Blal AWMEY o i F=FA4e] v&s)

Table 5 Comparison of maneuverability index between experimental vessel and other

vessels
Maneuvering Jera Tamyang Kaya Hanbada
Perfx
eriormance 10 20 10 20 10 20 10 20
Index

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

Aupe] WAAEE B AN o sBATHNA 5= 0BT AL T

=
Z7F A= AF FEZY FH Eo] Fol 1 7)ol "Y (Lee and Lee, 1998).
A0 A5 B 00 oA +051° -1.19° BE EA S loopHFS o
EFWBAIRE, EFZE 009 HAdo] A g ezt G & Eol vl #Elshe A e
ol
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on] dwdow Erte] (PolA AMeA i Aol wEoY Ad A EHt
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