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Calculation of hydrodynamic parameters and shell optimization of gliding

state of underwater gliding snake-like robot

Zhao Kaikai™ ™ ™ | Li Bin™ ™ , Zhang Guowei ™™ , Chang Jian™ ™
( " State Key Laboratory of Robotics, Shenyang Institute of Automation
Chinese Academy of Sciences, Shenyang 110016)
( ™ Institute for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110016 )
(™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract
Aiming at the problems of underwater glider, such as poor maneuverability, single motion and so on, we pro-
pose a novel underwater gliding snake-like robot ( UGSR ). The robot combine the characteristics of high mobility
and various motion modes of the snake-like robot, which effectively improves the disadvantages of underwater glid-
er. To obtain the drag, lift and pitch moment of the robot in the gliding state, this paper use the computational fluid
dynamics method to solve the hydrodynamic parameters of the second generation of the new UGSR using CFX soft-
ware. For the little lift-drag ratio of the robot and low gliding efficiency, this paper analyzes the airfoil of the two
underwater gliders, and dose multiple simulation experiments by changing the length of the head and tail of the ro-
bot. The results are effectively compared to obtain the best result, which further improves UGSR’ s gliding perform-
ance.

Key words: hydrodynamic performance, hydrodynamic parameters, shell optimization, underwater gliding
snake-like robot (UGSR) , underwater robot
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