Cist=Msts|=2 %! Research Paper

Journal of the Society of Naval Architects of Korea

M) Check for updates

=7Ael £
2] 0|X|l= gk S+

EIHXI". SQUESC|l? 2317 urxo:m
ZYHYUNEm AtEQMRYe|E g
ZYHARS L MY ST

elSSN:2287—-7355, Vol. 62, No, 2, pp. 107-114, April 2025
https://doi.org/10.3744/SNAK,2025.62.2,107

X HX|I7F 2EE

Sds =8 52

Study on the Effect of the Installation Location of the Load Cells on the

Captive Model Test Results for Estimating Maneuvering Performance
Eojin Tak'- Thi Thanh Diep Nguyen?-Hyeon Kyu Yoon'-Jongyeol Park''

Department of

Smart Ocean Mobility Engineering, Changwon National University'

Industrial Technology Research Center, Changwon National University2

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/oby—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

The present study aims to investigate the effect of the installation location of two three—component load cells on the results of
the captive model tests, The captive model tests consisted of the static drift, pure sway, and pure yaw tests, The test results
were analyzed when the load cells were located at 5%, 10%, and 15% of the ship's length from its center, When two load cells
were used in the captive model tests, the direction of the sway force of the two load cells was opposite, As the load cells were
installed farther from the center, the magnitude and standard deviation of each load cell's sway force decreased. However, the
standard deviation of the yaw moment increased as the yaw moment was calculated by multiplying the sway force and distance,

The yaw moment is the sum of the yaw moment value measured from the load cell and the value calculated by the sway force

and distance, The yaw moment calculated by the sway force was more than 70% of

the total yaw moment acting on the hull, As

the load cell got closer to the center of pressure, the ratio of yaw moment calculated by sway force increased,

Keywords : Arrangement of the load cell(E247 x|
(SEHHSEAIX| ). Maneuverability(REAS)
1.ME

Mule| =FEMs A= 28 0l Mute| ol HXn XME
el FHsP| 2ol £ flen, o ZuE2 siat
Al & @HZ ofldisP| 9ISt 7| AIRE 221 ot Mut
=2 E50/L} FEZ QIS i FEL Y 2HS WK[5kH
A oM =BMHsS e 24st0iot 35'-, :?HlﬁHAF

:'_
>I
|'0|'
*E

7|7~(International Maritime Organization, IMO) FY
s 7I& (MO, 2002)2 DHEsk=A| ZEst0{o} s P Z'EI:LOHE4
9|

—
A AldSig{o| diMoz AOIE Mukn} XskA 7|59 SRM0|
therel Rl=d, Meel =5ds2 XY ERin Z2H 2

=X HiH 525'.1:10‘” [[}E_|. L_'}'Oo%

=Tds 74 gHESE Pl 2=7e = Qlck

), Captive model test(-EE2SA[E), Horizontal planar motion mechanism test

BHHE  XMAEH|2ISHComputational Fluid Dynamics, CFD) i

MS 0|83 HHEOR Hast 4 olr) AlFS 0|23 U=

2 FLE0SHAIFD AFEFRHAFEOR LI Eich 7&£2H
o

= g
FZOIM 2HME of lTRfol| =5

Alg] 3k ofiolsle] @
o &8ss olzte Suskn, SHE ol Aol HAARSHO|
L Falof A S HE3i0 RA0ASE TEEP Eick
EEE 0SS 0I8510f QS PUYSD 2SUA
o 7|uIet ZERE AlZH0lNS SHsll TEMS TR RIE

£2 A =t (Kim et al., 2011; Kwon et al., 2022; Shin and
Choi, 2011; Yoon, 2009). 7(H-|-°|'7CE°4/\|°4° D&Mool 2H,
HoZ|, AFRE], ASEH|, SLHEH|IES ERsi0] Mo o

Received : 17 December 2024 | Revised : 26 December 2024 | Accepted : 31 December

i Corresponding author : Jongyeol Park; jyp@changwon.ac kr


https://crossmark.crossref.org/dialog/?doi=10.3744/SNAK.2025.62.2.107&domain=https://jsnak.org/&uri_scheme=http:&cm_version=v1.5

a2t ZyMo| 2ekst = JATE MASIH, ZEMo| REsks
SO AT KMIE A ZF510 =BEMSS 245 ECt (Park et
al., 2020; Yun and Yeo, 2019; Yun et al., 2021; Yun et al.,
2022).

2 dFoMe =B8s
= TEIEAIES Al Iéé
Aot Mx|=l= 40
MASID 0] [[}g gd
TEE 20X b= é—roﬂ
sk QEe 2% EE—WOH =[A EIEP ZEM9| 37|7
2 Z20ls Z8M U0 2HAE dxlsto] 18 XIX| &
2 ZHME ofelsH E|7EI':.'_+, ZyMe| F7|7F AXA =T
£E MAlo] olsh ool BTt =11 2l=ie| 37|17t
glol| w2h Zgkoll Tt skE50| ZKIXIA Elct ol s
X F 7o 2EAE MRel Mo|Rof Zizt Mx|shs
x| ghalo| M= flon], BEHAE0 2Esk= e
ZEHM0| g MA S Albke = ot Zi2io| E2A
MEEQ Wk 3NE P46HH, Z8M0| g MeEe ZHE
= 25 Pz dYEl Eot Mese 250| 75E 2F
RIx| SAIA MSEQ DHEES B2iiolM HSEE MEEQ
ZHEQS} x2FQ o A7} AX|E XIS D25io] AHlAt
siiZ=0fof it

287 = 7|AAel o sl M7| Mo HEHFE &
Egfol AOIXIE MAESH 2kl Mxlshz WAooz HMRH=EIC
(Kim et al., 1997; Kim et al., 2024). E2i4|2| M7| A= &
Z7|2t EiIOIEi £%(data acquisition, DAQ) Al !
Mo 2 HElzn] B2e MSE2 &2 Egsl =ch +
S0SAES 28 X|X| wAloz A474|o|.|;|. A_/IE%_.C}_ Ol E

ALk Aol 2L ot 2EMol &
7'IEIE =eh 2t J12{stodfof 0}—HI

1
d
ol
=
30

ol
=
mo njo
o
EH
> Tli =
£ J@_
2
>
oL
mn

M
AT Kl

0
1o

I'-III
g
100
[
Rl
o
iz T
d M

mo &

=
ﬂﬁ_'_

i
i

!
[
1

% [

_|_I_
ofr
o iR
N
H
o
>
1o
>
=
N

\_] D
0
0!
ook
boTu
HI
ook
rx
2
Jal

rir

ﬂlﬂ

_mmg. .
D"'NHOIH"".P"‘_I
Ao N g |o 1A o

i
i)

0

M2t
—_

Fig. 1 The three—dimensional wave basin of Changwon
National University
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Value Full-scale Model-scale
2. Alsl M Scale [-] 10 1/230
L (Length [m]) 230.0 1.000
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2.1 AEAIAd
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Fig. 2 Captive model tests using KCS model ship

>
ook

of AkgEl =@dMo| 28 XIX| ALz of IHRjo 5
= Fig. 20l LIERKASH, FEEEA S TS ol
BB HHAREE Soll 2ol 2ot MpEe

foF AR RHES SAMZICE Aol dX| %7t
47| o

il
H
o>

FA

Nz lob po
1o kA X

ooz ME

i 0

2

o

pal)

rir

02

ook

1o

Ao

T

o

F[F

i

B

ikl

mo

=l

R

39

N

m
3e]
I-l'1:.ll
!
el
rir

I
B
i
B
52
Kl
=
2
=)
Ll
0o
ol
F[F
o
I
o
mjo
et
Al

ol
R
nl

Seijo] Mx| SIxlof WE AE ZBIE EASIAL 28l
oz E] HRAIL MAIE SR & AR ABBIRS
d

4wkt Mo wate

2 o
:

1o

FMxjoll 7ol E2AZ 0|Sslo] BHMES MAIsH IiiES
= o

T
@
w
=2
T
m
=
3Q
|0
=
0
ol
o
F0 0
o
0
F
omr
o M
0 g
[0
0
o
M=
0=
o

X 8

S

I

fu

T H
9_,'_

X

mjo

>

ol

32
n

_°[£r£
|'|'||T|_||'|
Wy oy
O B Yo |
B 1o
m9r0|.r-|
= Ju
JZ‘."{EE
gr;nnru
ba i T
N
;Eoﬁ
%oe L
Sy
> 1o
—_
HT
> o
g 02
mlo;%
—_
ikl
m e g
ol 1 Ok
T omorr
2 ol
o= 0=
o #
e X

N
a
=
rir
Lﬂtjl
!
jir)
i
ol
>
>
N
N
do
ot
H
m
o
I
1
wa

PI flet S2A7E MRI=l0] 2=2{A dx| Alofl 2ol
Lot 2ol gant Mol ARgElE S|
K12 124510 SYoilA Zlohet M AH2lofl 22AIE A

Aol M= MF| Zol2| 5%, 10%, 15% 2HE HoiZl

”ﬂﬂ mg il
=1
|0 =
= Ty
4 o

Rall

rok

oo
ru

i

Aft PMM Strongback Fwd

|| Centerline ||

_&2 H#1
| LoadCell " LoadCell

= R — <
dsensor dsensor ‘7

Fig. 3 Schematics of captive model tests using two load
cells
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Table 2 Test conditions

Test condition
Osensor 0.05L, 0.10L, 0.15L

Static drift | B=0°, +2°, +4°, 16°, +8°, +10°, £12°, £15°
Pure sway v'=02 025,03, 0.35
Pure yaw 7'=02 023 027, 0.3, 033, 0.35

Table 3 Result of the calibration test

Linearity Hysteresis Repeatability
Sensor | Sensor | Sensor | Sensor | Sensor | Sensor
#1 #2 #1 #2 #1 #2

Fx |-0.03% |-0.05% |—0.01% | -0.09% | 0.01% | 0.02%

Fy 0.01% | 0.05% | 0.02% | 0.04% | 0.01% | 0.01%

Mz | 0.02% | 0.03% | 0.02% | 0.02% | 0.03% | 0.02%
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