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Fig. 1 Ship motion coordinate systems
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Tab. 1 Principal particulars of YU PENG ship and

its model
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Fig.2 3-D geometric model of YU PENG
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Tab. 2 Total resistance coefficient

AU /kn BUEHATAE /100 KR /100 X2/ %

13.0 3.1415 2.830 7 11.0
14.0 3.104 4 2.817 3 10.2
15.0 3.150 6 2.819 0 11.8
16.0 3.129 4 2.822 4 10.9
17.0 3.156 8 2.819 6 12.0
18.0 3.137 2 2.816 8 11.4
19.0 3.162 2 2.862 3 10. 5
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Tab. 3 Lateral hydrodynamic coefficient and moment

coefficient

B/ B e MEksh &8 IR

10 0.173 6 —0.046 1 —0.005 3
20 0.342 0 —0.0937 —0.0105
25 0.422 6 —0.118 3 —0.013 0
30 0.500 0 —0.143 4 —0.015 4
40 0.642 8 —0.194 4 —0.019 9
45 0.707 1 —0.219 8 —0.0219
50 0.766 0 —0.244 5 —0.023 8
60 0.866 0 —0.289 9 —0.027 0
70 0.939 7 —0.326 6 —0.029 4
80 0.984 8 —0.350 4 —0.030 8
90 1.000 0 —0.358 8 —0.0313
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Fig.5 Curves of lateral hydrodynamic force and

moment at different drift angles
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Fig. 6 Simulation result of starboard turning test
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Tab.4 Comparison of starboard turning circle

parameters
90° i i) 180°Hsf (1]

i H S X ThH SR HAXF
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114 126 9.5 206 228 9.6
270°H fi] 360° it A]

15 2 S ARRT i B I HAXF
Blg/s  BdE/s w2E/% BUE/s BUE/s BR2E/%
322 345 6.7 456 472 3.4
A 1 BE
i 5 SR ARRF ¥ LA Zihoy
Bfg/m o BdE/m BR2E/% BdE/m BdE/m B2/ %

640,74 686,48 6.7 361.19  398.36 9.3
WA H AR Il % B A%
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Tab.5 Comparison of crash stop test data

i U i 3 e

fi 5 it RS ES st AR
Bl /kn B /kn R22/% BE/kn BdE/kn BR2E/%

18.17 18.0 0.9 1.82 1. 84 1.1
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Numerical calculation of oblique navigation hydrodynamics
and motion simulation of YU PENG

YUAN Yang', ZHANG Xiufeng™', ZHOU Jiagi', MA Lihua’

( 1. School of Navigation, Dalian Maritime University, Dalian 116026, China;
2. School of Merchant Marine, Shanghai Maritime University, Shanghai 201306, China )

Abstract: In order to establish a high-precision mathematical model of ship motion, the domestic
current most advanced teaching and practice ship YU PENG of Dalian Maritime University is taken as
the research object, and the computational fluid dynamics method is applied to the ship model under
ballast conditions. The numerical calculation of the hydrodynamics forces on the ship model in straight
ahead motion and oblique motion is carried out. The calculation results of the resistance coefficient in
straight ahead motion are compared with the physical model test data to verify the feasibility of the
calculation method. For the hydrodynamic force and moment coefficients of oblique motion, the least
squares polynomial fitting is used to obtain the relevant maneuvering hydrodynamic derivatives of
oblique motion, which are substituted into the mathematical model of the six-degree-of-freedom
motion of YU PENG for prediction and motion simulation. Comparing some simulation results with
the actual ship sea trials data, the agreement is good, the error is within 12% , which verifies the
correctness of the mathematical model and the accuracy of the mathematical model of the navigation

simulator is improved.

Key words: YU PENG; hydrodynamic derivative; computational fluid dynamics; mathematical model

of ship motion; oblique navigation motion



