JFMSE 27(6), pp. 1865~1871, 2015.
Ml dwsAT, M27H Moz, SHT8ZE, 2015.

www.ksfme.or.kr
http://dx.doi.org/10.13000/JFMSE.2015.27.6.1865

= = = H
Auk TRIMAE S o8 235 £4
ST ASET AL AL
("ZATHSD HYAYRA - "RBHED )

The Analysis of the Ship's Maneuverability According to the Ship's
Trim and Draft

Byung-Soo PARK - Donghoon KANG" - II-Kwon KANG™ - Hyun-Mu KIM"

(**Gyeongsang National University Institute of Marine Industry - "

Pukyong National University)

Abstract

Ship's trim is the one of the most important factor for safety at the sea. Turning circle test and Z-test
were carried out to find the effect of ship's trim and draft changes. The results are as follows.

1. If the ship's draft and trim became large, turning circle would be wide.

2. If the ship's draft and trim became large, ship's drift angle would be small. Small drift angle made

wide turning circle.

3. Trim by the head made slow ship's final speed when turning circle test.
4. By Z-test, the deeper draft and trim by the stern made small OSA. Small OSA means strong ship's

stability.

5. Totally 2nd OSA is smaller than 1st OSA on Z-test.
6. There were small differences of 2nd OSA in trim by the stern, but there were large OSA in trim by

7. The larger trim by the stern, the smaller OSW. The small OSW means better ship's stability and

the head.

maneuverability.
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<Table 1> Maneuverability standards in IMO
Item IMO Standards
Conditi Deep Water, Full load
onaition
Test Speed, Calm Environment
Ad < 4.5L
Turning Ability
TD < 5L
§=10"¢=10"

Initial Turning Ability

Track Reach < 2.5 L
2nd overshoot angle

Ist overshoot angle

P, < 10° (L/U < 10sec)

Yaw
checking  10°/10° 3
& Course < Test P <17.5+ Z(L/ U)

(10< L/U< 30)

keeping P, < 20° (L/U = 30)

Abilit ° ° )

- 2ZO— /Z%eost P = 25

Stopping Ability

: test speed

Y, < 10° (L/U < 25sec)

< 5+ 2L/ D)

(10< L/ U< 30)
W, < 40° (L/U = 30)

Track Reach < 15L

* § : rudder angle, ¥ : heading, L : Lpp, U

Source: standard of maneuverability, 1994 International Maritime Organization.
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<Table 2> Specification on target ship

item specification
IGT 999 ton
LOA 70.570 m
Lpp 60.600 m
Breadth(MLD) 12.300 m
Depth 7.40 m
Draft full 4.60 m

Ballast 3.20 m

300 BHP x 600

MCR 3o

Cruising speed 14.11 knots
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[Fig. 1] Schematic diagram of Turning circle Test
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[Fig. 2] Turning circle of Sea trial and Simulation

<Table 3> Results of Sea trials and Simulation

. . . Discre-
Item Sea trials  Simulation pancy
Advance(m) 183 190 3.8%
Transfer(m) 78 80 2.6%
Tactical
Diameter(m) 170 173 1.7%
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<Table 4o ERIIT o171A, trim = Ho)E4
(da) - AFZ5(df) ©]™ -(minus) trim<

& tpEhic,

A trim

<Table 4> Type and condition of Simulation

Type Draft(m) Trim(m)
. -2.0, -1.5, -1.0,
Turning Test 3.2D,
. -0.5, 0.0, 0.5, 1.0,
Zig-zag Test 3.9D, 4.6D
1.5, 2.0, 2.5

* -(minus) trim means trim by the head(B/H)
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[Fig. 3] Turning circle according to trim
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[Fig. 4] Drift according to trim
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[Fig. 5] Final speed according to trim
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[Fig. 6] Schematic diagram of Z—test
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<Table 5> 1st and 2nd OSAs at 20—20 Z—test

draft 4.6 3.9 32
trim Ist 2nd Ist 2nd Ist 2nd

2.5 1445 1276 1462 1326 1343 1235
20 1508 1387 16.14 1384 153 13.65
1.5 1693 1546 1781 1609 1745 1481
1.0 1899 1663 1974 17.05 19.64 16.85

0.5 2067 1743 2192 18.66 22.14 18.46
0.0 2248 19.04 2413 20.06 2642 20.76
-0.5 2434 2064 2651 2119 2925  21.69
-1.0 2662 2139 3036 2277 32.08  23.88
-1.5 2896 23.06 33.11 2419 3506 25.75
2.0 3299 2397 3583 2676  40.04 27.79
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[Fig. 7] 1st OSA according to trim
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[Fig. 8] 2nd OSA according to trim

3) overshoot width of path(OSW)2] A}
OSW*E WRAA FHo] YAZ A HoU=
]7]' AegE v b

, o
43 Btarh 43 Zle yehdoh Advltrimo]
S 0SW7E Aobd Avpe] g3t Bravh
£ Aoz yetuth Z59 AoleA= Adv]
trim ol A =

E571 252 0sWE ARAR, A%

= FE59 D3.97F 0SWIEH AR
el let. Advltrimel A OSW7E 2
g vzt AAE Ao veh

ru
0%
oz
o
o &

v.d 2

ZAojAFF, Hdvltrim
Fob Avtrimeol] wEA
WA W skl

. A3A(TD)E E
°] ﬂé#i wolAth

e Wz Al

7}
F -
= T

150
140 -
130 -

T 120 -

£ 110 -

5

'§ 100 D46
90 - D39
A D32

70
25 20 15 10 05 00 -05 -1.0 -1.5 -2.0

Trim
OSW: departed width from original course
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