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In this study, we demonstrated a triboelectric nanogenerator composed of a vertical column, and a cylindrical shell, for
omnidirectional wind energy harvesting. With a simple structure using a metal wire, the height between the two triboelectric
materials can be maintained, and the Al coated shell can also be electrically connected to the electrode. When the shell is
deformed by wind, its Al layer and Polytetrafluoroethylene (PTFE) on the outside of the column can be triboelectrically
charged. Thus, wind energy can be harvested through a triboelectric energy conversion mechanism. In particular, due to
the high flexibility of the shell, the nanogenerator operates even at wind speeds as low as 1 m/s. Although the output
voltage is asymmetrical depending on the wind direction due to the metal wire, it was experimentally confirmed that the
device can harvest wind energy from all directions. The measured output RMS power was approximately 15 uW at a wind
speed of 6 m/s.
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Fig. 1 (a), (b) Schematic diagram of the omnidirectional wind-
driven triboelectric nanogenerator. The proposed WTENG is
composed of flexible polymer film and a rigid column
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Fig. 2 (a) Alignment principle of the cylindrical shell. (b) Working

principle of the WTENG. When the wind blows around the
column, a vortex is created that causes the shell to vibrate
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