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Numerical simulation of hydrodynamic performance of
ship under oblique conditions
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Abstract: [ Objectives] This paper is intended to study the viscous flow field around a ship under oblique
conditions and provide a research basis for ship maneuverability. [ Methods ] Using commercial software
STRA-CCM+, the SST k—o turbulence model is selected to predict the hydrodynamic performance of the
KVLCC2 model at different drift angles, and predict the hull flow field. The pressure distribution of the
ship model at different drift angles is observed and the vortex shedding of the ship's hull and constraint
streamlines on the hull's surface are also observed. [ Results] The results show that numerical simulation
can satisfy the demands of engineering application in the prediction of the lateral force, yaw moment and
hull surface pressure distribution of a ship. [ Conclusions] The research results of this paper can provide
valuable references for the study of the flow separation phenomenon under oblique conditions.
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Table 2 Lateral force coefficients

B pIC) R U ((m-s™) RIS Bisa
0 0.84 0.006 1 1.03x10°* —
2 0.84 0.006 4 00085  0.328
4 0.84 0.0150 00162 0.080
6 0.84 0.024 6 00248  0.008
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Fig.4 Variation of the lateral force coefficient with drift angle
at U=0.84 m/s
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Table 3 Yaw moment coefficients

BAAICIAEU /(m-s™)  RIWER BHSR E
0 0.84 1.6x10° 1x10™ —
2 0.84 0.004 13 0.004 -0.03
4 0.84 0.01 0.01 0
6 0.84 0.015 0.014  -0.067
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