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ABSTRACT

The thesis proposes a novel method for parameter identification of a triboelectric
nanogenerator (TENG) under rotary magnetic plucking, with potential applications in
energy harvesting and torque sensing. The equivalent circuit model is constructed using
the standard V-Q-X relationship that characterizes a vertically contacted TENG. This
model comprises an equivalent voltage source in series with an equivalent varying
capacitance. However, the involvement of high-frequency noise and signal distorfion
arising from the magnefic impulsive plucking poses a challenge. To address this issue,
the study employs a Gaussian smoother to preprocess the input excitation signal before
conducting PSpice circuit simulations to analyze the output voltage. The research presents
two significant findings. Firstly, experimental results demonstrate the generation of
oufput voltage when the TENG is periodically plucked by a rotating magnet. Secondly,
parameter identification is achieved by measuring the separation distance between the
two triboelectric charged lavers. The study successfully determines key parameters,
including the triboelectric charge density, the effective thickness of the dielectric layer,
and the effective contact surface, through a meticulous comparison between the simulated
voltage and the measured wvoltage. These parameters provide a foundation for
performance evaluation of energy harvesting, including the inclusion of a rectification
circuit. Moreover, the study proposes a prototype of a torque sensor by numerically

evaluating the effective contact surface.

Kevwords: Triboelectric nanogenerator (TENG), Energy harvesting, Rofary magnetic

plucking, Equivalent circuit model, Signal filtering, Parameter identification, Torque

sensing

doi: 10.6342/NTU202303366



