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Development of Triboelectric Nanogenerator for collecting fine dust using
Stirling Engine Structure

* *k *k ok . skt
Hyunseo Park, Soonyong Park , Jaerang Lee Sungho Ji , and Jinhyoung Park
* Department of Mechanical Engineering, Korea University of Technology and Education
** Department of Mechatronics Engineering, Korea University of Technology and Education
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435k w7 A 7] (Triboelectric nanogenerator, TENG)E &-&3to] A7]4 dqux=2 #HEsict, TENG
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Abstract: This design converts solar energy into mechanical energy through a Stirling engine and converts it
into electrical energy by using a triboelectric nanogenerator (TENG) with free-standing mode. The purpose is
to develop a self-generation system that operates a fine dust collector by TENG. The fabricated TENG used
Al electrodes and PTFE as dielectrics. The output power TENG according to wind speed and rotation speed
was evaluated. When driving at 600rpm, the 157.5V and 4.75uA was confirmed. It is expected that the
device can effectively collect outdoor fine dust and remove it by periodically emptying the hopper.
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Fig. 1 (a) Overall design and (b) Schematic and (c) Exploded view.
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Fig. 2 (a) Schematic of Stirling Engine and (b) Working Mechanism of Stirling Engine by Heat.
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Fig. 3 (a) Schematic of Fresnel Lense and support fixture and (b) Lense and (c) Dimension of Lense. Scale

bar is 50mm.
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Fig. 4 (a) 3D model of Turbofan and (b) 3D view of Turbofan and Vortex Chamber and (c¢) Comparison
graph of parameters.
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Fig. 5 (a) Front view of Turbofan and Vortex Chamer and (b) Archimedean Spiral.
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Fig. 6 Back view of device and Spur Gear.
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Fig. 8 (a) Output test plate; 3, 5, 7 blade and (b) Experiment with DC motor and (c) Connect with the
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Fig. 9 Output Graph of TENG; 3,5,7 Blade and 500, 1000, 1500 rpm.
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Fig. 10 Schematic of TENG Plate.
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Fig. 11 Output Graph of TENG rotating at 100, 200, 400, 600 rpm.
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Power of TENG.
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