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Abstract: Having a good maneuverability is significant to Underwater Vehicle for carrying out assignment efficiently. At the

preliminary design stage, it is necessary to evaluate the performance of its maneuverability. The calculation of the hydrodynamic

derivatives accurately is the key. At present, the most popular method to calculate the hydrodynamic derivatives is ship model

experiment. But it needs complex equipment and costs lots of money and time. Adopting numerical simulation method to calculate

the hydrodynamic derivatives can overcome these disadvantages. In this paper, the numerical simulation of the autonomous and

remotely-operated vehicle (ARV) at different drift and attack angles is carried out by using in-house solver named
naoe-FOAM-SJTU™ based on SST-DES method, which is developed from OpenFOAM, to predict the hydrodynamic derivatives.

The hydrodynamic forces and moments acting on the ARV can be obtained through numerical calculation. By regression, the

hydrodynamic derivatives are attained, which form the basis for motion simulation according to submarine 6-DOF motion model.

Results show that the hydrodynamic derivatives of ARV can be calculated by numerical simulation method efficiently, which can

be used to predict the maneuverability of underwater vehicle and guide us to design ARV.

Key words: hydrodynamic derivatives; SST-DES method; naoe-FOAM-SJTU solver
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Fig.1 Comparison of velocity clouds
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Fig.3 The 3-D models of ARV
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Fig.5 Mesh arrangement around ARV
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Fig.6 Relationships between velocity and forces acting on ARV
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Fig.7 Relationships between velocity and forces acting on ARV
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Fig.8 Relationships between velocity and forces acting on ARV
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