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This study investigates the hull surface pressure measurement and analysis of the KING(KRISO 138K LNG Carrier) hull form
under regular wave conditions, The relative wave elevation was measured using resistance—type wave probes, and the hull
surface pressure was obtained using strain gauge—type sensors, The global motion responses(heave and pitch) and added
resistance, were compared between experimental results and potential—based numerical simulations, The relative wave elevation
was analyzed based on the first harmonic component, whereas the hull surface pressure was decomposed into time—averaged
added pressure, first harmonic, and second harmonic components to assess their individual characteristics, The measurement
data obtained in this study are expected to serve as a valuable experimental benchmark for validating CFD—based analyses of
added resistance and hull surface pressure, Furthermore, by quantitatively analyzing the correlation between relative wave
elevation and hull surface pressure, this study contributes to a better understanding of the influence of local flow characteristics
on seakeeping performance and added resistance,
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Fig. 1 Ocean Engineering Basin (OEB)

2.2 CHA}

CHAF ME2 S7H Madel KLNG(KRISO 138K LNG Carrier)o|ct.
DM sAFer=(0EB)S| 37|29 Tt MM Z715 124510
1/69 AHLZ M2tz ond, FRP(Fiber—Reinforced Plastic) A7+
ARZE[QICE Fig. 2= BEMO| 252 HoiF0, £ X2 Table
1ol Hel=lof UCk

Table 1 Principal dimensions of KLNG

ltem Ship Model
Scale ratio 1 1/69
LBP(L) [m] 266.0 3.855
B [m] 426 0.617
T [m] 11.3 0.164
v [m’] 95,940 0.292
LCB [m] 1.04 0.015
KG [m] 16.5 0.239
GM [m] 2.7 0.039
Ky [M] 12.78 0.185
Ky, Kz [M] 63.84 0.925
Table 2 Soft-spring information
Spring | Preten Position1 Position2
ltem | stiffness| sion (Model) (Towing point)
[N/m] | [N] [m] [m]
M1 2.158, 0.0, 0.075 | -0.155, 1.795, 0.075
M2 2.158, 0.0, 0.075 [-0.155, —1.795, 0.075
120.0 | 90.3
M3 —2.468, 0.0, 0.075 [-0.155, —1.795, 0.075
M4 —2.468, 0.0, 0.075 | —0.155, 1.795, 0.075

Fig. 2 KLNG model ship
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AlZH g 571 A2 ol Al SaliM A

AP= Puave™ Peatm water (1)
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T 4= ok = AN AlZE EE £t e MARH st
(Computational Fluid Dynamics, CFD) siAS S A
Z272 STAR-COMHE O|23IC} Fig. 32 FMAkga|oist
SollA H2 TERH|(VL) 11240l AlZt B £71 = B2
LIEKA Zd0[ct ARzt B 59123 E2E 2, TR & OiI BIEHH
M=l M=xls(wave profile along the hull surface) 3
20| I Lilste AS ERlE 5= Ut METi2 x,_1x| Sl
HAE oz Aipe| mirt Hatet Faksict MM offioll A
29| Zio| gistE PoE MESCE 0|5 HIZSZ, MRl
Mool AZHER £+ f=do] I | }EF—I— RIR|2f, MFol|A
S AXIE AZ K@z
MASIFCE & 10712] XA %.*3—1— 74I§3+°='9n4 olxfst A=

=| ._:!%i@ oodo |:|47H_§ |_|_|_0.| oled
at2 MESIGICL *.J’é*%l 7(|7.§19| Zf3E= Table 30l He|=lof At
A XS M MEsIHon (Table
18 7|Z=2 Park et al. (2023)2 20519 Fig.
== ] Hﬂ—ﬂ%‘% E°i*1°| MFRE HoiEC

RWS5 RW4 RW3 RW2 RW1

Time-averaged added pressure (Pa)

<-120-50 20 90 160 230 >300
[ '

Fig. 3 Selection of relative wave elevation and pressure
measurement points

Fig. 4 Model ship for relative wave elevation and pressure
measurement

Table 3 Position of pressure measurement point

" X position Y position Z position
em from AP* /L | fromCL" /B | fromBL" /T
P1 0.951 0.081 1.250
P2 0.932 0.135 1.244
P3 0.912 0.198 1.201
P4 0.893 0.261 1.140
P5 0.872 0.323 1.067
P6 0.853 0.373 0.994
P7 0.951 0.097 0.652
P8 0.932 0.133 0.634
P9 0.077 0.373 1.091
P10 0.024 0.225 1.140
AP : After perpendicular
CL" : Center line
BL" : Base line
Table 4 Position of relative wave probe
[tem X position from AP / L
RW1 0.991
RW2 0.943
RW3 0.900
RW4 0.863
RW5 0.800
RW6 0.750
RW7 0.500
RW8 0.150
RW9 0.100
RW10 0.000

T ]

RW3 E
RW4 E

RWS E

Rwe ]

B F I X % 2

yI(B/2)

Fig. 5 Body shape at the relative wave elevation measurement
locations
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= MA &2l 19.5 knots
3

Table 5 Regular wave test condition

Speed Heading nge Wave length
7] angle height VL]
[deg.] [H/L]
0.5, 0.6, 0.7, 0.85,
0.196 180.0 1/100
1.0, 11,12, 135, 15
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Table 6 Resistance in calm water (model scale)
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Fig. 13 Magnitude of the harmonic components of pressure

at P1 to P6 (Fr = 0.196)
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Fig. 14 Magnitude of the harmonic components of pressure at
P7 to P8 (Fr = 0.196)

(c) 2nd harmonic
Fig. 15 Magnitude of the harmonic components of pressure at
P9 to P10 (Fr = 0.196)
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