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Experimental Analysis on the Motion Response of a Container Ship

in Irregular Head Waves

S.Y. Hong - S.\M. Lee - D.C. Hong

Abstract

This paper presents the results of seakeeping tests on a container ship model in irregular head

waves.

A time domain signal generating procedure is devised so that the wave maker behaves in accor-

dance with the specified wave spectrum. The surface elevation of generated waves is measured

and analysed to render the recorded wave spectrum for comparison with the specified one. Correc-

tion is made to the time domain signal until the differences between the two spectra become

negligible.

The motion responses and vertical acceleration of the self-propelled ship model are measured

and analysed by both the spectral and the double amplitude methods.

nearly same statistical values.

The two methods give

Finally the recorded spectra are compared with those calculated from the frequency domain

motion analysis to show the credibility of the experimental results.
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Fig. 2 Test arrangement
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Table 1 Principal characteristics of ship and

propeller
Designation i Ship ’ Model
Length between perpendiculars [175.00 | 4.0
L(m)
Breadth moulded B(m)| 25.40 | 0.5806
Draft (mean) d(m)| 9.50 | 0.2171
Digplacement A(m?3)| 24,119| 0.28825
Wetted surface area S(m)| 5,500f 2.8735
Block coefficient Cy 0.5717[ 0.5717
Waterplane area coefficient C.| 0.7108| 0.7108
Longitudinal C.G. from 2.48 1 0.057
midship (AFT) LCG(m):
Vertical C.G. KG(m)| 9.52 | 0.2190
Transverse metacentric height 1.0 0.216
"G M (m)
Longitudinal metacentric height (202.0 4.86
GM, (m)
Pitch radius of gyration K,,(m)| 42.0 0.96
Roll natural period Ts(sec)| 18.0 2.72
Appendage rudder
Propeller Actual | Model
Diameter m)| 6.5 |0.1486
Pitch (m)| 5.86 | 0.1339
Pitch ratio 1.055 | 1.055
Expanded area ratio 0.73 | 0.73
Blade thickness (m)| 0.2015| 0.0046
Rake angle (deg)| 9.65 | 9.65
Number of blades 5 5
Direction of turning Right | Right
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Table 2 Data acquisition condition

| o samphnor rate | B ‘ T 7\ record lenoth T 4
Wave Spectrum Fan (H.) \ No. of data ' No. of record (sec) (in prototype)
. i Gnmodeh | L L Gnmoded | (o)
SP2 i 0.0 20 1024 7 | sL2x7 0.3307
Hy,3=2.5m i 0.2 20 1024 1 51.2 4
To=8sec E 0.275 20 512 1 25.6 "
SP3 0.0 20 1024 9 | 5l.2x9 i
Hy,3=4.0m \ 0.2 20 1024 1 51.2 14
To=10sec ‘ 0.275 20 512 1 25.6 ’”
SP4 0.0 20 1024 7 5l.2X7 4
Hi,3=5.56m 0.2 20 1024 1 51.2 4
To=12sec : 0.275 20 512 1 25.6 4
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Fig. 4 Time series data
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Table 3 Statistical values of waves (STM: statistical method, SPM: spectral method)

~_ Spectrum’ Id.| S P2 SP3 SP4
T Hys(m) To(sec) i) | To(seo) H1/3(m) | To(sec)
— R 7 g roees | s L TOVRE
Record No, S~ s 1STMSPMSTMISPMSTMSPMSTM\SPM‘STMSPM
1 2.48] 2.54 9.43 9.25 366‘ 3.93 10.82) 11,20, 5.71 6.06 13.25 13.58
2 2.41 2.57, 9.10] 8.93 3.9 } 4.24 10.21 10.83 5.90 6.31 12.35 12.83
3 2,63 2.68 9.08 8.90 3.9 ' 4.16] 9.08 10.59] 6.04 6.35 14.89| 12.97
4 2,790 2.75 9.39 9.05 4.1 | 4.37,10.83 10.81| 6.47 5.88 14.09] 12.77
5 2.66| 2.84 8.88 9.09 4.2 ; 4.51] 10.26 10.85 5.96 6.35 13.01] 12.85
6 2.71] 2,89 9.14 9.22 4.23 4.26 10.56 10.71 5.92 6.02 12.00/ 12.36
7 2.58) 2.58 7.35 8.91 4.3 1 4.53 9.69 10.74 6.02 6.05 13.13] 12.51
8 — — - 4.1 1 4,42} 10.94] 10.61 ~‘ -~ - —
9 K [ .20 4.36 10.91| 10.54 — - - -
Average \ 2.60{ 2. 69 8.91 905| 44)? 4.31] 10.37. 10.67] 6.00 61) 13.25] 12,84
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