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Numerical simulation of hydrodynamics of bionic squid in pitching posture

HUANG Xiaoshuang', SUN Wengjie’, WANG Jingfeng’, KONG Xianghong'*, LIU Bilin"*>°, CHEN
Xinjun'*?°

(1. College of Marine Sciences, Shanghai Ocean University , Shanghai 201306, China ;2. College of Information Technology,
Shanghai Ocean University , Shanghai 201306, China; 3. College of Engineering Science and Technology, Shanghai Ocean
University ,Shanghai 201306, China ;4. National Engineering Research Center for Ocean in Fisheries, Shanghai 201306,
China;5. Key Laboratory of Sustainable Development of Oceanic Fisheries Resources, Ministry of Education ,Shanghai 201306,

China ;6. Key Laboratory of Oceanic Fisheries Exploration ,Ministry of Agriculture and Rural Affairs,Shanghat 201306, China ;)

Abstract; In the design and research of bionic squid, it is very important to study the hydrodynamic
characteristics in the pitching posture, and the completion of pitching motion is the foundation for the
realization of its behavior bionics, basic swimming motion and function. In order to study the hydrodynamic
characteristics of the bionic squid’ s flexible tentacles in its pitching posture, the bionic squid was selected as
the biomimetic object, and the flexible tentacle bending model at different pitching angles was established
through the biomimetic squid simplified model. According to the 3D model, the hydrodynamic characteristics
of biomimetic squid in different pitching postures and different bending degrees of tentacle were analyzed and
compared by numerical simulation method. Through analysis: when the biomimetic squid uses flexible tentacle
to coordinate swimming, it provides a favorable moment for the completion of its pitching posture, which is
more conducive to the change of its pitching posture and swimming direction when it swims at high speed.
When the bionic squid completes the pitching posture, it can adjust the posture and swimming direction more
timely and efficiently by changing the bending degree of the tentacle, and it requires less energy consumption.
The results may lay a foundation for the research on the flexibility and swimming behavior of biomimetic
squid.

Key words: bionics; squid; pitching; flexible characteristics; maneuverability ; numerical simulation
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