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A CFD-based research on the method of predicting ship maneuverability
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Abstract: Based on CFD technology and overlap grid technology, the hydrodynamic derivatives of KVLCC2 model in viscous flow field
were calculated. In order to ensure the accuracy of calculation, the convergence of grid was analyzed, and a suitable mesh generation
method was adopted. By means of comparing the hydrodynamic forces calculated by simulating the oblique motion, pure sway motion
and pure yaw motion with experimental values, it was found that the results calculated by this method were in good agreement with the
experimental values and the accuracy of the calculated hydrodynamic derivatives was ideal. Based on MMG separately building model
idea, a mathematical model was established to simulate ship maneuvering motion and the differential equations were solved by
Runge-Kutta algorithm. The comparison between the simulation results and the experimental results showed that the tactical diameter
and trajectories were very consistent. The method adopted by this paper is feasible and can satisfy the requirements of maneuverability
design and prediction.
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Fig. 1 Calculation model
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Fig. 2 Computational domain and boundary conditions Fig. 3 Meshing method
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Tab. 1 Verification of grid convergence

PR ARG LA s X/N Y/N N/(N -+ m)
0° 78x10* -8.035 0.065 -0.051
0° 103x10* ~7.983 0.012 -0.018
0° 148x10* -7.968 0.008 -0.011
0° 209x10* -7.966 0.008 -0.015
0° IR E -7.821 0.641 1.142
-6° 78x10° -9.317 -11.924 ~56.064
-6° 103x10* -9.144 ~11.809 -55.727
-6° 148x10* -9.108 -11.463 -54.918
-6° 209x10* -9.098 ~11.459 -54.912
-6° IR E -8.998 -11.258 -53.206
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Fig. 4 Lateral force curve and yaw moment curve at different
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Fig. 5 Lateral force curve and yaw moment curve in pure sway

drift angles motion
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Fig. 6  Yaw moment curve at different velocity amplitudes in pure sway motion
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Tab. 2 Comparison of calculated values and test values

KB I8 Y, Y, N, N;” Y’ Y.’ N’ N.’
HEMx10°  -6.619 -14.663 -5.312 0.773 1.047 -0.834 -1.151 -0.870
I EX10°  -6.094 -13.938 -6.335 0.886 1.213 -0.852 -1.136 -1.010

it 8.62% 5.20% -16.15% -12.75% ~13.69% -2.11% 1.32% -13.86%
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Tab. 3 The hydrodynamic derivatives in pure sway motion

P Y’ Y, N N,
HEEX10° 1.047 -0.834 -1.151 -0.870
02 R EX10° 1.213 -0.852 -1.136 -1.010
X 10’ 1.213 -0.840 -1.151 -0.894
o I Ex10° 1.304 -0.842 -1.239 -1.037
HHEAHx10° 1.500 -0.794 -1.316 -0.889
oo i (Ex10° 1552 -0.815 ~1.395 ~1.023
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Fig. 8 Trajectory of ship with 35°rudder angle
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Tab. 4 Comparison of calculated values and test values
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