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This study investigates the convergence characteristics of variance in wave and motion responses under irregular wave
conditions using experimental model tests, Two wave conditions with identical significant wave height (Hs) and peak period (Tp)
but different peak enhancement factors (y =1.0 and y = 3.3) were considered, Experiments were conducted under zero—speed
conditions using a 1/82 scale model of the KLNG2. Spectral analysis, response amplitude operators (RAOs), and autocorrelation
functions were used to estimate the required measurement time for statistical convergence, The results confirm that the method
proposed by Naito and Kihara (1993) is applicable to both wave and motion response convergence assessment, It was found
that a higher peak enhancement factor leads to slower decay in autocorrelation function and requires longer measurement time
for convergence, Furthermore, wave elevation and motion responses showed distinct convergence behavior due to differences in
spectral shape and frequency characteristics, The findings suggest that estimating response spectra in advance allows
prediction of required measurement duration based on acceptable error levels, This approach can improve the accuracy and
reliability of model experiments in irregular waves,

Keywords : KLNG2(KRISO LNG Carrier), Convergence properties(=34]), Irregular waves(S8+&0p), Seakeeping(LHEAS),
Autocorrelation function(XE7 [AESH)
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Table 1 Principal dimensions of KLNG2

ltem Ship Model
Scale ratio 1 1/82
LBP(L) [m] 286.0 3.488
B [m] 46.2 0.563
T [m] 11.5 0.140
v [m?] 113,964 0.207
LCB [m] -1.287 -0.016
KG [m] 18.5 0.226
GM [m] 3.554 0.043
K [m] 15.3 0.187
Ky, Kz [M] 66.0 0.805
Table 2 Soft-spring information
im;g Prgte Position 1 Pogition 2
[tem os nsion (Model) (Towing point)
IN/m] [N] [m] [m]

ST 1.964, 0.0, 0.085|-0.178, 1.795, 0.085
? 1.964, 0.0, 0.085|-0.178, —1.795, 0.085
s3 | 104.7)86.0 -2.319, 0.0, 0.085|-0.178, -1.795, 0.085
? -2.319, 0.0, 0.085| -0.178, 1.795, 0.085

¥ S1: Soft-spring 1, S2: Soft-spring 2, S3: Soft-spring 3,
S4: Soft-spring 4

% Origin: Free surface at midship (stationary condition)

* System: Right—-handed coordinate system

Table 3 Irregular wave test conditions

Wave ID|Hs[m] |Tp[sec]|Gamma|Wave Direction [deg.]

Wi 1.0
—F 5.0 12.4
W2 3.3
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Wave
Wave ID Unit e=20% e=10% e=5%
Wi sec 294 1,176 4,706
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sec 471 1,886 7,547
W2

T/ Tp 38.0 152.1 608.7
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Table 6 Required record length for target accuracy in W2
condition (Wave, Heave, Pitch)
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