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An Experimental Study on the Change in Manoeuvring Performance

According to the Static Heel Angle of a Twin—Screw Ship
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The manoeuvrability of a ship with an unwanted heel angle due to a maritime accident is changed from the original characteristics,
The purpose of this study is to quantitatively investigate the change in the manoeuvring performance of a twin—screw ship under
various hee angles and speed conditions, A series of free running model test campaigns were performed in the Ocean
Engineering Basin of Korea Research Institute of Ships & Ocean Engineering (KRISO) for a twin—screw car ferry vessel, Turning
circle test and zig—zag 10/10 and 20/20 tests were carried out on the heel angles of 0, =10, and —19.5 degrees, In addition,
two—speed conditions were considered to understand the effect of ship speed. In order to examine the effect of the bilge keel, a
heel angle of —22 degree where the bilge keel is exposed outside the water surface, was considered, Finally, the change of
manoeuvring characteristics according to the heel angle for a twin—screw and a single—screw vessel is discussed,
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Fig. 1 Twin—screw model ship

Table 1 Equipments for free running model test

Item System
TOPCON, Total
Station PS-101AS

KVH DSP1760 FOG
(3—axes)

Specification

5 mm for
auto—tracking

Position
tracking

Fiber optic gyro Bias 0.05 deg./h
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Fig. 3 Free running model ship with heel to port

Table 2 Free running model test conditions

ltem Speed (m/s) Heel angle (deg.)
Turning +35 1.12 0, -10, —-19.5, -22

deg. 0.56 (half) 0, -10, -19.5
Zigzag £10/10 1.12 0, =10, -19.5, -22
Zigzag £20/20 | 0.56 (half) 0, -10, -19.5
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ZigZag 20/20, 1st Overshoot

w b
(V-]

w
o

OA Limit

N
wv
/

Angle (deg)
N
o

-
w

=
o
'
I/
A
o

(%)

-25 -20 -15 -10 -5 0
Heel angle (degree)
—e— Twin, 220 Port, 1.12m/s —O— Twin, Z20 Stbd, 1.12m/s
- -@ - Twin, Z20 Port, 0.56m/s - -O - Twin, Z20 Stbd, 0.56m/s
—4A— Single, Z20 Stbd, 1.27m/s —— Single, Z20 Port, 1.27m/s

Fig. 19 Zigzag 20/20 1% overshoot angle

3.3 Wx|Z Ask

Yx|Zo| £ P
™ S 2 G A7 HE HY =EM S| ZH9E
Ho| HE 37K 7tsMo| qct ex|Zo| =FM s
HICH&EMof| o|xl= Fakg metsty| fIsl Fig. 131k 20| X
Zo| £ gloz =r{Lhs EAAL 225 Z=o| DE{=dch
Figs. 10— 11°I M3|RA, MEIAHE| Bisiel Figs. 17-192] X|2
MO nteMzt Hat F, AL -19.628t 22 HnE A
HEM M3ZAo| A0 220N 2zt EA st Lt
Ef-be ez 20iX|1, LIHX| X|ZolMe= S MWt
EEX| Ut A, B & WUX|Zo| £H o2 ERjike
EAAMZ =M= il 25‘ | 5}—?— HICHEIATE ok7t dsk2
l:IIZI»E oz EO4X||:|. =1} [s1
0|85l0 LX|Zoi| jth~<>I— vﬂli M 50| Zasici A

2Ect

S8 4oz Soig IR HAAD} BVl &
=

4. 82 £
= AF0Me AFMEE 2= Tzl sl HA 2
Alol] 2 =EME HEIE XFEETHAIEES Eof EAMSIH

_l,"_

= UTE SoiM cEM EEE off2l YWEMol| M
5

Aol e =EMS Hslof st HiXjof3 AE oo|H
£ Esi3ct F2 o7 Zuk= chSTt 2ol goket 4= ULt
« A0l HES WEMT} oM, 40 Mub S5 e
ollMel EdAZo] e Melds, ARMs Het AE2
TARSHA LiEt. Cigh WEMo| Z<0l| EHAL Al & &
Z2EI} =Hol| I F2nt ElFo| ZAEHAM B
Mol vl MEAHRI7F 242t Bot=l= FE0| Lt
« 2IZAL MOl ZARR BHY Beke=z 1% M3|ske F

o
4o Mr

4 2
ng
=}
—
Ho
o
AN
oo
[l
=
JB
H1
i
=2
x
rir
ok
o JiT
FO
N

st alolg
IX|Zo| SeiLs AL 225 FZiolME Ms|alZo
Rio| SA Wbt BEEX|Rh LBR| X HEoIME S

1510| LIEIR| 042

nE rE

roh 10
Q I'\'

oo

“SHeEAID Ry
(PES3100)”

2 24 AISOIN SHAD IS T - 28H(3/3) 2}
HEIRSHol S SHMSHAS 9B SHANE Deip
° 1

References

Chan, H., Atlar, M., & Inceck, A., 2002. Large—amplitude motion
responses of a Ro Ro ship to regular oblique waves in intact
and damaged conditions. Journal Marine Science and
Technology, 7, pp.91-99.

Ha, J. et al., 2021. Experimental study on ventilation and shaft
excitation force of a propeller in partially submerged condition.
Journal of the Society of Naval Architects of Korea, 58(1),
pp.40-48.

IMO, 2002. Casualty threshold, safe return to port and safe
areas (SOLAS I1-2, Reg.21)

IMO, 2002. Design criteria for systems to remain operational
after a fire casualty (SOLAS I1-2, Reg.22)

IMO, 2008. System capabilities after a flooding casualty on
passenger ships (SOLAS I1-1, Reg.8-1)

ITTC, 2021. Recommended procedures and guidelines, Free
running model tests, 7.5-02 06-01, Rev.04.

Korkut, E., Atla, M., & Incecik, A., 2004. An experimental study
of motion behaviour with an intact and damaged Ro—Ro ship
model. Ocean Engineering, 31, pp.483-512.

Lee, D., 2006. Knowledge—based system for safety control of
damaged ship. Knowleage—Based Systerrs, 19, pp.187-191.

Lee, D., Hong, S. Y., & Lee, G.—J., 2007. Theoretical and
experimental study on dynamic behaviour of a damaged ship
in waves. Ocean Engineering, 34, pp.21-31.

Miyazaki H., Sawada H., Tukada Y., & Kuroda T., 2013.
Experimental and numerical study about the static heel effect
on the turning ability. /SOPE 2013, Anchorage, Alaska, USA.

Palazzo, L., & Kat, J., 2004. Model experiments and simulations
of a damaged ship with air—flow taken into account. Marine
technology, 41(1), pp.38-44.

JSNAK; Vol, 58, No. 6, December 2021

413



o

3

Ik

S
—

=

I
Yun, K. & Yeo, D.J., 2019. An experimental study on the

1 o4t
manoeuvrability of a ship in heeled condition. Journal of the

ol w2 =3Ms Bl =
Society of Naval Architects of Korea, 56(3), pp.273-280

| H= gA
Park, G., 2021. A stuay of partially submerged propeller’s shart

load characteristics in various inflow angle condiitions. MS.

Seoul National University.
Park, J. et al., 2018. A study on the manoeuvrability of KVLCC2

by indoor free running model test in calm water. Proceedings
of the International Conference on Ship Manoewvrability and

Maritime Simulation, Halifax, Canada, 12-16 August 2018.

Qiu, Y., Liu, Z., Chen, X., & Zhan, C. (2011). Comprehensive

evaluation of damaged ship maneuverability based on

weighted grey relational theory. 3rd International Workshop
on Intelligent Systems and Applications, pp.1-4.

Tiago A., Santos, C., & Soares, G., 2009. Numerical assessment

of factors affecting the survivability of damaged ro—ro ships

in waves. Ocean Engineering, 36, pp.797-809.

3l=2% X 58 M6z 20214 12

414




	쌍축선의 정적 횡경사각에 따른 조종성능 변화에 관한 실험적 연구
	1. 서론
	2. 자유항주모형시험
	3. 모형 시험 결과 및 고찰
	4. 결론
	References


