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Research progress and biomimetic applications of underwater
wall effects: A review

XIE Ou, LI Yu—fan, ZHOU Da—wei, ZHANG Chen—bo, SHEN Can
(School of Mechanical Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: The underwater wall effect has a significant impact on the survival activities of aquatic animals
and the task execution of underwater vehicles. Reasonable utilization of underwater wall effects can achieve
energy conservation and consumption reduction, while improper control can lead to safety accidents. This
paper mainly reviews the achievements of underwater wall effects in various research directions, including
research on live observations of aquatic animals swimming near the ground, wall effects on simplified
biomimetic models and wall effects on underwater vehicles. It also presents the research progress on the
application of underwater wall effects in biomimetic engineering. At the end, the main problems and
challenges faced by the research of underwater wall effects are proposed.
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Fig.1 Observation images of aquatic animals subjected to wall effects
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Fig.2 Simulation of ground effects on two-dimensional flexible plate
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Fig.3 Simulation of ground effects on three-dimensional flexible plate
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Fig.4 Experiment of ground effect on flexible flapping plate
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Fig.8 Wall effects experiment of biomimetic underwater robots
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