
Author's Accepted Manuscript

Simulation method for Optimizing the perfor-
mance of an integrated triboelectric nanogen-
erator energy harvesting system

Simiao Niu, Yu Sheng Zhou, Sihong Wang, Ying
Liu, Long Lin, Yoshio Bando, Zhong Lin Wang

PII: S2211-2855(14)00102-5
DOI: http://dx.doi.org/10.1016/j.nanoen.2014.05.018
Reference: NANOEN392

To appear in: Nano Energy

Received date: 13 May 2014
Accepted date: 29 May 2014

Cite this article as: Simiao Niu, Yu Sheng Zhou, Sihong Wang, Ying Liu, Long Lin,
Yoshio Bando, Zhong Lin Wang, Simulation method for Optimizing the
performance of an integrated triboelectric nanogenerator energy harvesting
system, Nano Energy, http://dx.doi.org/10.1016/j.nanoen.2014.05.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting
galley proof before it is published in its final citable form. Please note that during
the production process errors may be discovered which could affect the content,
and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/nanoenergy

dx.doi.org/10.1016/j.nanoen.2014.05.018
dx.doi.org/10.1016/j.nanoen.2014.05.018
dx.doi.org/10.1016/j.nanoen.2014.05.018
dx.doi.org/10.1016/j.nanoen.2014.05.018
dx.doi.org/10.1016/j.nanoen.2014.05.018
dx.doi.org/10.1016/j.nanoen.2014.05.018
www.elsevier.com/eujim


Simulation Method for Optimizing the Performance of an Integrated Triboelectric 

Nanogenerator Energy Harvesting System 

Simiao Niua, Yu Sheng Zhoua, Sihong Wanga, Ying Liua, Long Lina, Yoshio Bandob, 

Zhong Lin Wanga,b,* 

a School of Materials Science and Engineering, Georgia Institute of Technology, Atlanta, 

Georgia 30332-0245, United States 
b Satellite Research Facility, MANA, International Center for Materials Nanoarchitectonics, 

National Institute for Materials Science, 1-1 Namiki, Tsukuba, 305-0044, Japan 

 

*Corresponding author at: School of Materials Science and Engineering, Georgia 

Institute of Technology, Atlanta, Georgia, 30332-0245, United States 

E-mail address: zlwang@gatech.edu (Z. L. Wang) 

 

Abstract 

Demonstrating integrated triboelectric nanogenerator energy harvesting systems that 

contain triboelectric nanogenerators, power management circuits, signal processing 

circuits, energy storage elements, and/or load circuits are core steps for practical 

applications of triboelectric nanogenerators. Through the design flow of such systems, 

theoretical simulation plays a critical role. In this manuscript, we provided a new 

theoretical simulation method for integrated triboelectric nanogenerator systems through 

integrating the equivalent circuit model of triboelectric nanogenerators into SPICE 

software. This new simulation method was validated by comparing its results with 

analytical solutions in some specific triboelectric nanogenerator systems. Finally, we 

employed this new simulator to analyze the performance of an integrated triboelectric 

nanogenerator system with a power management circuit. From the study of the influence 
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