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The present study suggests a procedure of establishing a ship dynamics modeling by regression of free—running model test results,

The hydrodynamic force and moment of the whole model ship is derived from the low—pass filtered acceleration in the turning circle

and zigzag maneuver tests, Force and moment of the propeller and rudder are separated from that of the whole ship to acquire the

hull force and moment terms, based on the principles of the component model, The low—pass filter frequency is verified in prior to

dynamics modeling, to find the threshold frequency of 2.5 Hz, The dynamics modeling of the hull is compared with the component

modeling by captive model tests, Because of strong correlation between sway velocity, yaw angular velocity, and heel angle, each

maneuvering coefficient is not able to be validated, but the whole modeling shows good agreement with the captive model tests,

Keywords : Free running model test(XFRet=E2 A, Mathematical maneuvering model(=&td =& PH)) Regression(3|H £49)
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free—running model test results
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Table 1 Principal dimensions of the model ship

ltem Ship Model
Scale ratio A - 1/48.9
Length between perpendiculars (m)| LPP 154.0 3.15
Beam (m) B 18.8 0.384
Draft (m) T 5.49 0.112
Volumetric displacement (m?) \Y 8507 0.0726
Propeller diameter (m) D 5.22 0.107
Advance speed at Fr = 0.2 U | 15.1 knots | 1.11 m/s
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Z
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number, Fr = U/ \/gLpy) 0.2 X218 &x 5 2Msh £
= F7| STHFE FAISIHAM RS M3|AIE D X|Jx A

M|

soz pNEct BE AFe 384 vi=sIct

Table 2 Test conditions of free running model test

Number of
test runs

Propeller Rudder

Test )
revolution rate angle

25
Turning -25°
circle test 35°
=35
10°/-10°
-107/10°
20°/-20°
-20°/20°

593

Zigzag test
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Fig. 5 Low—-pass filtering with frequency variation (a): 20
Hz, (b): 10 Hz, (c) 6.67 Hz, (d) 5 Hz
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Table 3 Comparison of maneuvering coefficients

,\gggfflijcvi:rr;?g Present study |Araki et al. (2012)
X, 0.46295 —-0.08577
X, 0.21406 0.052212
X, 0.01651 -0.02126
Y, -0.1806 —-0.30015
Y. 0.0864 —0.08316
Y, —-0.55198 —-0.00051
Y -3.3087 -1.77272
Y. -5.3844 0.261986
Y, —2.7676 —0.79966
Y., -0.0829 0.173916
K, —0.00549 -0.00912
K, 0.00263 —0.00253
K, —0.10056 —0.05388
K, -0.16365 0.00796
K, ~0.08411 ~0.0243
K., ~0.00252 0.00529
K, -0.0137 —-0.2429
K, -0.0165 0.000626
N, —-0.0459 —0.09323
N, —-0.0328 —0.05494
N, -0.0264 —0.00511
N, -0.127 —0.53235
N, 0.0729 —0.62895
N, 0.196 -0.13897
N, —-0.00135 —0.00446
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Fig. 8 Distribution of ship motion in free-running model
tests of Park et al. (2020) (black symbols) and
captive model test condition of Seo et al. (2020)
(grey symbols): v' and r* (top) and v' and ¢ (bottom)
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Fig. 9 Correlation of the captive model test of Seo et al. (2020) with hydrodynamic force modeling of Araki et al. (2012)
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