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Shape Optimization of Blended-Wing-Body Underwater
Gliders Based on Free-Form Deformation

LI Jinglu', WANG Peng', CHEN Xu', DONG Huachao'

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710002, China)

Abstract; Currently developed underwater gliders can be roughly divided into the two types: traditional configura-
tion and unconventional configuration. As a type of underwater gliders with unconventional configuration, a blended-
wing-body (BWB) underwater glider has better fluid dynamic performances because of its unique shape. However,
it is difficult to design the shape of the BWB underwater glider that has excellent hydrodynamic performances.
Therefore, it is of great significance to optimize its shape, which this paper carries out by using the free-form de-
formation (FFD). The complete and automatic shape optimization framework is established by jointly using FFD pa-
rameterization method, CFD solver, optimization algorithm and mesh deformation method. The framework is used to
optimize the shape of a BWB underwater glider. The average drag coefficient of the BWB underwater glider during
its sinking and floating in one working period is used as the objective function to optimize its shape, with the volume
constraints considered. The optimization results show that the gliding performance of the BWB underwater glider is

remarkably enhanced.

Keywords: BWB underwater glider; shape optimization framework ; free-form deformation

© 2019 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





