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Abstract
In this paper, a spiral single-electrode Triboelectric nanogenerator has been designed and fabricated. This special and simple design is such that it can simultaneously convert the rotational mechanical and reciprocating energies into electrical energy. In most nanogenerator fabricated by various structures, the maximum output power is obtained only in one certain direction or path, and the output power is greatly reduced as soon as there is a change in the direction or path of the forward motion. It is noteworthy that the fabricated nanogenerator is completely independent of the path and direction of motion and, it can be used to harvest energy from unpredictable and random motion. According to this capability, this structure can be used in small dimensions in order to harvest energy from the motion of the sea waves and the motion of the axis of industrial machinery in larger dimensions in wind turbines which they moves at variable speeds and in different paths. In this nanogenerator, the contact is carry out on the electrode in scanning manner. In order to examine the effect of the number of revolutions, other parameters including the thickness of the electrodes, the distance between the electrodes and the scanning frequency were 25μm, 1.5mm, and 2Hz, respectively and these parameters were considered constant. The number of used revolutions is 4, 8, 16, and 20. At low frequencies, the nanogenerator has the ability to produce a power of 1.21 mW/m2 which will increase by enhancing the oscillations frequency.
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