Hydrodynamic study of a bioinspired Underwater vehicle by CFD.
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ABSTRACT

This paper provides a detailed CFD study of the hydrodynamic characteristics of a bioinspired
underwater vehicle for ocean exploration and seafloor mapping. This vehicle is intended to simulate
the underwater movement of a manta ray through its Zimmerman configuration. With 1 m of wingspan,
this AUV (Autonomous Underwater Vehicle) can swim with a velocity of 0.5 m/s.

The design methodology used to develop this vehicle is based on the generation of a 3D CATIA model,
which is divided into three main parts. The body is composed of Whitcomb Il airfoils to accommodate
all the electronic components, the pectoral fins are made of Eppler 61 airfoils to provide up/down or
forward thrust, and the tail represented as the body elongation to increase the vehicle manoeuvrability.
In Figure 1 there is the AUV model with the different parts and the velocity of water field by Ansys-
Fluent.

The CFD study is completed with several iterations to come up with an efficient model. This numerical
analysis gives a deeply understanding of hydrodynamic characteristics of this UAV vehicle that will
lead to manufacture a real demonstrator in the future.
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Figure 1. AUV model (left) and velocity water field by Ansys-Fluent (right).
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