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Evaluation of the maneuverability of the fisheries training ship Baek-Kyung

Chun-Ki Lek, Kyung-Jin Ryu', Yoo-Won Let' and Su-Hyung Kiv’*

Professor, Div. of Navigation Convergence Studies, Korea Maritime and Ocean University, Busan 49112, Korea
!Professor, Division of Marine Production System Management, Pukyong National University, Busan 48547, Korea
*Professor, Training ship, Pukyong National University, Busan 48547, Korea

The model ship of this study, the Baek-Kyung fisheries training ship of Pukyong National University, has a length between
perpendiculars of 85 meters, making it not subject to the IMO maneuverability standards. However, understanding the
maneuvering characteristics of the vessel is essential for safe navigation. In this regard, this study was conducted to analyze
the results from the sea trials of the model ship conducted in accordance with the IMO maneuverability standards. The
results of the turning tests met the standards well while in the zig-zag tests, the first overshoot angle exceeded the standard
in the 10°/10° test; however, such results met with a difference of 1.8° in the 20°/20° test. Additionally, using the
course-stability discrimination formula, the calculated value was -0.0051, indicating unstable course-stability. The results
of the stopping tests met the standards well. It is hoped that the analyzed maneuvering characteristics of the model ship

from the study results will contribute to the safety of ship navigation.
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Table 1. Criteria of IMO standards

Item Criteria
Advance < 4.5L, Tac. dia. < 5.0L

(1) 10°/10° Z-test

O 1% overshoot angle

10°, if L/V is less than 10s.

20°, if L/V is 30s of more; and
(5+1/2(L/V))°, if L/V is 10s or more,
but less than 30s.

Turning ability

Yaw-checking

it
ab(l&l Y O 2"¢ overshoot angle

course-keeping ~ 25°% if L/V is less than 10s.
ability 40°, if L/V is 30s or more; and

(17.5+0.75(L/V))°, if L/V is 10s or more,
but less than 30s.

(2) 20°20° Z-test
O 15 overshoot angle < 25°

Track reach < 15L, However, this value
Stopping ability may be modified bythe Administration, but
should in no case exceed 20L.
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Table 2. Designed ship’s particulars oo, Al sl EH= B2(fine and clear)s}3lal
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Hull Bﬂi;?ﬁh 155-343 th W3k, 42 3~7 m/s (relative wind direction)=
c, 0.592 IMO x=F/d% 7I=olA #Hast Aeks whESshit
CPP (Controllable pitch propeller)
Propeller type Rotation direction Right (Table 3).
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mem Turning tests
2t A4 9] Turning tests 231 IMO 225 7|5
+ U7 WHE5Sl ek (Table 4, Fig. 2).
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Fig. 1. Ship’s body plan. Eptey.
Table 3. Evaluation conditions
10°/10° 20°/20°

Turning tests

Zig-Zag tests

Zig-Zag tests Stopping tests

Relative Wind direction (deg.) Port: 205, 3.8
& Speed (m/s) Stb’d: 206, 4.1

Depth (m)

Draft (m)

Test speed (m/s) Port: 7.30, Stb’d: 7.50

341, 7.0 337, 6.0 203, 3.0
approx. 130
Fwd: 5.18, Aft: 5.28
7.65 7.55 7.68
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Table 4. Result of turning tests

Results IMO Remark
Criteria
Port 241 m 2.8 L)
Advance Stb’d 212 m 25L) (451L)
Avg. 227 m (2.7 L)
Port 225 m (2.6 L)
Tac. Dia. Stb’d 245 m 29 L) (5.0L)
Avg. 235 m (2.8 L)
300
§ =|40°
zoadvance (m)—no |
/ |/ Tac. Dia. (m) \
Y 7 .F
,
y— ,,//

—300 —200 -100 0 100 200 300

Fig. 2. Result of turning tests.

10°/10° Zig—Zag tests

A4 2] 10°/10° Zig-zag tests A1}+= Table 5, Fig.
39h e,

tyile] S48 LV (Lgp (m) / Speed (mis))= 11.1 s 24
Table 12] IMO %24 7|0l o7 (G+I2LNVYY, if LIV

is 10s or more’ 17tof| &dh= 1S & 4= Qlok =, oiAkAl

Table S. Result of 10°/10° Zig-Zag tests

Results IMO Ceriteria Remark
L/V (sec.) 11.1
Ist over shoot 10.55
angle (deg.) 81 (sepp(Lyvy) — exceeded
2nd over shoot 18.4 25.8
angle (deg.) (17.5+0.75(L/V))
¥.5(deg.)
30 —
20 \
Port
10 /
0
20 20 60 80 100 120
10 \ \/ 7
. \
Stb'd 20 \ /
~____— Time(sec.)

30

Fig. 3. Result of 10°/10° Zig-Zag tests.

©] 1°" over shoot angle 10.55° o|5}= ylZalo]of slct.
et Akl Axl, Al 15 over shoot angle2- 18.1°
X IMO 7|58 7.55° 29l o-S eRle 4= ot

E3h 2™ over shoot angle “(17.5+0.75(L/V))°, if LIV
is 10s or more” FL7}to]| &3}, 25.8° o|5}E HHE35]o]

of B11 AL 184°% PR BHelgt 4 9lt,

20° /20° Zig—Zag tests
20°/20° Zig-zag tests2] 7-%-oli= 1°" over shoot angle
o] 25° & Zutelw oF Hrkal o] glou], 2" over
shoot angleo] tsl 7|52 wp2 YA o] QIR ct.
A 2] 20°/20° Zig-zag tests A= Table 6, Fig. 31}
2}, Ak o] 15 over shoot angle-S 23.2°0]1, ond
over shoot angle2- 22.1°2 IMO 7|#2 TS5l Q1S

2 2Q1Ek 4= Qlci(Table 6, Fig. 4).

Table 6. Result of 20°/20° Zig-Zag tests

Results IMO Criteria Remark
L/V (sec.) 11.1
1* over shoot angle (deg.) 23.2 25

2™ over shoot angle (deg.) 221 -

¥,8(deg.)
50
40
30

Port 20
"0 / i

0
10 / \

Stb'd 20 \/ \
30 20 40 60 80 100 120
40
50

Time(sec.)

Fig. 4. Result of 20°/20° Zig-Zag tests.
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Table 7. Course-keeping ability index

Y, (h) 0.3325
Yo(h)—(m/ +m’, )(h) -0.1891
N, (h) 0.1148
N, (h) -0.0499

7

Course-keeping ability index C -0.0051

40 0 28 R DASE SEGIL L g8
AEEled Wz oY el g

AA Az}, thAabA o) xli J
20.0051 24 227} n4dlA &
=it

Stopping tests
t4A19] Stopping tests A= Table 8, Fig. 52} 7t}
AL 7.68 mis (14.94 kis)©] A3 Loz g
T A% S WS e A450] 0 (zero)o] E
w7 Adl AlZR 1983101, %1 A2 630 m, =
712 323 m(FE W) AL 7R 9] F = A
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Table 8. Result of Stopping tests

IMO

Results Criteria Remark
Time when speed
= 0 (sec.) 198
Longitudinal distance 630 m (7.4 L)
. to the
Lateral distance 323 m 3.8 L) port side

Total sailing distance 863.5 m (10.16 L) 15 L
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Fig. 5. Result of Stopping tests.
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