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Abstract 

The energy crisis, global warming, and environmental pollution have prompted researchers to 
discover new technologies for extracting energy from the environment. Mechanical energy is the 
most widely used environmental energy that can be absorbed and converted into useful electrical 
force. The use of piezoelectric converters is one of the common methods for harvesting and 
converting mechanical energy into useful electrical energy. These types of exchangers have a higher 
coupling coefficient than electromagnetic, electrostatic and triboelectric exchangers. Development of 
nanoscale and micro scale materials and production processes, construction of piezoelectric 
generators with desirable characteristics such as advanced electromechanical coupling coefficient, 
higher piezoelectric coefficient, more flexibility; Ability to integrate for different applications. In 
addition, low-power electronic devices, such as sensors and wireless devices, are expanding rapidly. 
It is predicted that in the near future many electronic components and devices will supply their 
required energy with the help of piezoelectric converters. Therefore, in this paper, different methods 
of mechanical energy extraction from the environment with the help of piezoelectric materials are 
discussed and the principles of piezoelectric energy conversion are specified and the working 
mechanisms of piezoelectric generators are shown. The applications of piezoelectricity in vehicles, 
road surfaces, structures in dealing with fluids and smart homes have been investigated. In summary, 
this study presents a wide range of piezoelectric mechanisms for wireless electronic power supply in 
various fields. 
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