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Abstract

This study was conducted to analyse the changes in trim and heeling using Zig-zag test, at T/S SAE
DONG BACK was used to examine the manoeuvrability according to the trim and heeling changes of the
vessels. Regarding the Zig-zag test to observe the trim changes at the port and with starboard rudder
angles of 10° and 20° at 0.30m, and 0.52m, the overshoot angle of starboard was 18% bigger than that of
the port at the rudder angle of 10°, and the course changing ability was better than the turning ability at
the rudder angle of 10°. The size of the turning circle, final diameter was 4-5% and the required time
was 2-7% larger than the port at the trim of 0.52m and 0.30m. External forces and superstructures that
are larger than those of general ships showed characteristics that affect turning performance. When the
Zig-zag test was used to compare the heeling changes, the overshoot angle of the starboard was 12°-14°
larger than that of the port at 0° with no heeling compared to the 3° heeling. As a result, the Turning
ability of the vessel was satisfactory. Furthermore, the second overshoot angle at 3° heeling was 6° larger;
thus, the port veering showed a better rudder effect than the starboard veering. Hence, the turning ability
decreased and the course-changing ability increased as the trim change in the vessel increased. Regarding
the values of the turning ability index, K', and the course changing ability, T, according to the Trim
increased when the rudder angle was used on The larger the trim, the lower the turning ability and the
higher the course change ability, and when the burp is low, the turning ability is good, but the course
change ability is somewhat decreased.
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[Fig. 1] Location for measurement turning circle

and Zig-zag test of experimental ship.

<Table 1> Trial condition of shp’s trim and

heeling for sea test

Draft(m)

Seal trial Trim(m) Heeling(°)

FP MD AP

Ist Test 4.66 492 518 0.52m 0.04

2nd Test 492 5.07 522 0.30m 0.00

3rd Test 490 5.09 528 0.38m 3.06
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<Table 2> Trial condition of the experimental ship
and sea area

Ist Test 2nd Test 3rd Test
Position 34° 159" N 33° 155 N 34° 06.7 N
128° 10.6° E126° 552" E128° 08.3° E
Depth 75m 90m 80m
Wind 4.0m/s 6.5m/s 2.9m/s
speed
Wind NE NE NW
direction
Speed of 4 314 0.3kt 0.3kt
tide
Direction
. NE NE WNW
of tide
Visibility fair fair fair

2 ATellA 10°/10° 9 20°/20° Zig-zag testi
[Fig. 219} 2ol 299 A=AN 94 B2 10°
Fojgh & M35 sto] 3F7o] ¢
& o100 = 2007F H9S W oA ZE gzt
10° 2 2008 ol AT O, Aol ol
GomE Age] B Reel mudeAR o
ek o1l B AE FAE A HFohe
Z} =& Overshoot angle©]2}8H=Hl, 1%} Overshoot
angle?} 2%} Overshoot angle> ZF4 5 JEE
Hdst= A% "k =, Overshoot angle©] &
5 W3y Aeol FA don A WA
Overshoot angle<- A18Fe] AX M E A

7 oglel wergE Auel BgE R WA

T

=
= 2008

>

_84_



Overshoot angle®] A YERITE HES Adle
EbZES FolE W, Epztel dist Seol mhEd

F& JoE el g SHe] w2
A A L oBE e o Al
71 A A K2 e
o 2T AHoRA B doE

CROIN QIR A

B ol

=
T
/\0]‘

STB’D

[Fig. 2] Schematic diagram of zig-zag test.

s, B o, A3 A r
g9 BANS AN QF 2EYATE 7@

o]

i
ia)
Ay
ofx
oX,
>
4

o

+

&, =K6,t,+KA,
@’e =K5Tt€+KA,€ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (1)
¢H € = Kél t61 + KA” (&

To(t,) = Ttan o, = Ko, t,+ KA,
To(t',) = Ttanay = Koty + KAy oo )
To(t",) = Ttana” = K§,t"  + KA”

tedstol e =554

A71lM o= F WY T AHKL, o
Zh 62 BFE oA e 2 W] A
3w, o7 Hod W to 't 7t
i, o7F 0 A A2 4, 1 ¢ 7 HH, @
o HAAE= ¢, ¢, 9" YRS 5 Qlok T3
A (Ag), A (), A7 (A7) i =0 FE t.(4),
(o) 7, ()2 ZF A7 s3] R
w4 o7k A "ol Azt vehde, A3
A K 9 FFE A 1 e a7], A3,
i R, B S gl A S 23l wet
A gz2A ventez kel 18 FAds g
EbA o] wAA M ek A A5 K9
0, %k didstl TS Atstel 79 o, 2
BHOR A7 T, T, TiE Tk A
A A T BAEgE AXeE, 4 3)ew
o]zt

<Table 3> Principal particulars and machinery of
experimental ship

Item Specification
Gross tonnage 2,996tons
LOA 96.45m
LBP 85.00m
LBP 85.00m
MCR 3500kw, 750rpm
CPP D3,300mmx4blades
Depth 7.60m
Breath 15.00m
GM 0.701m
Cb 0.5937
Cw 0.8613
Cp 0.6391
Cm 0.929
Displacement 3,950
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[Fig. 3] Turning circle of experimental ship by Port
and starboard 35 test(a, b; trim 0.52m, c, d;
trim 0.30m).
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