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Underwater Flow Velocity Sensing Based on Triboelectric Nanogenerator
LIU Jianhua"?, LIU Bo"?, WANG Siyuan"?, XU Peng">*, XU Minyi"*, WANG Hao"*
(1. Marine Engineering College, Dalian Maritime University, Dalian 116026, China;
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3. College of Engineering, Peking University, Beijing 100871, China)

Abstract: In order to fulfill the information sensing of underwater flow field, a triboelectric underwater
flow velocity sensor (TUFVS) was designed by imitating the structure of marine mammal whisker. The sensor
was developed by utilizing the principle of triboelectric nanogenerators capable of generating electrical signals
when excited by a flow field. An underwater experimental system based on a circulating water tank was estab-
lished to investigate the sensing characteristics of the sensor. Characteristics such as underwater flow velocity
and angle of attack could be obtained by analyzing the electrical signals generated by the sensor. The experi-
mental results showed that the sensed signal of the triboelectric underwater flow velocity sensor increased with
the increasing of flow velocity in a certain range. The signal of the sensor maintained a linear relationship with
the angle of attack, and had a correlation coefficient of about 0. 99. The sensed voltage signal peaks at an angle
of attack of 90°, and the sensing effect is the most obvious.

Keywords: triboelectric nanogenerator; underwater flow velocity sensing; whisker-like sensor
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Fig.4 The simulating potential distribution diagram of TUFVS
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Fig.5 TUFVS in a stable flow field
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Fig.6 Schematic diagram of the circulating water tank
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