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Calculation on hydrodynamic derivatives of Underwater Vehicle
based on CFD

QI Xiao-zhou, WAN De-cheng*

(Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, State Key Laboratory of Ocean
Engineering, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China)

*Corresponding author: dewan@sjtu.edu.cn

Abstract: Having a good maneuverability is essential to Underwater Vehicle for carrying out
assignment efficiently. So it is significant to study the maneuverability of Underwater Vehicle.
The calculation of the hydrodynamic derivatives 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 underwater vehicle (ARV) at different drift and attack angles is carried out by
using in-house solver naoe-FOAM-SJTU to predict the hydrodynamic derivatives. We can get the
hydrodynamic forces and moments acting on the hull through numerical calculation. According
to the MMG mathematical model, the hydrodynamic derivatives are obtained, then we can carry
out kinetic simulation of underwater vehicle. We come to a conclusion that we can calculate the
hydrodynamic derivatives of ARV by numerical simulation method efficiently, which can make
us predicting the maneuverability of Underwater Vehicle and guide us to design ARV.

Key words: MMG; Maneuverability; Underwater Vehicle; naoe-FOAM-SITU solver
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