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1. Introduction – The ambitious targets to reduce greenhouse gas emissions by 55% until 2030 and the 

European Union's targets to become climate neutral by 2050, result in need to decarbonize all social and 

economic sectors. This research studies the use of Piezoelectric Energy Harvesters (PEH) in industrial 

machines. The objective is to harvest the energy from industrial machine vibrations and convert it through 

piezoelectricity into clean electrical energy. This can be a valuable power source for sensors, power security 

systems, led lights, and microprocessors, among others. 

 

2. Experimental - The experimental setup includes a suspended cube, which is excited by a rotating 

eccentrical mass, producing mechanical vibrations. The cube simulates the behaviour of a generic industrial 

machine. One Energy Harvesting Circuit (EHC - CL-54) and three PEH were used: two elongators, with 

d31 effect, and one contractor, with d33 effect. The PEH was fixed to a polystyrene beam to which the 

outer structure was attached. Two ways of supporting the beam were studied: with both fixed ends (figure 

1a) and with just one fixed end (figure 1b). For each case mentioned above, the experiment was carried out 

with one PEH and two PEH (in this case, each PEH was placed on one face of the beam). The energy 

produced was measured using multimeters. The EHC was placed to rectify the AC current output of one or 

two bridged PEHs rectifiers and to store the electrical energy harvested in a 10µF or 20µF capacitor. 

 

 

 

 

 

 

 

 

 

 

A preliminary prototype is here introduced to find out how PEH can 

be placed on industrial machines. Making use of the principle of 

tuned-mass dampers, a spring is employed to transfer the machine's 

vibrations to a PEH device composed of two polystyrene beams used 

to fix PEH. This device is deemed to absorb the machine's vibration, 

enhancing the deformation of the PEH and maximizing the energy 

produced if it works in resonance. 

 

3. Results and Discussion – The experimental data shows that the PEH placed in a beam with just one 

fixed end produces higher voltages (390mV) than the PEH placed in a beam with the two fixed ends 

(340mV). This is because the PEH deformation increases for the same machine displacement. With the two 

PEH applied on opposite faces of the beam and with the EHC the voltage doubled. The PEH with the d33 

effect (elongators) produces a higher voltage than the contractors (d31 effect) as they are better adapted for 

this experimental setup configuration. 

 

4. Conclusions - The piezoelectricity can be a valuable contribution to the industrial sector's 

decarbonization by the generation of low power green energy. Thus, by carrying out more studies focused 

on this topic, it will be possible to optimize the process to produce more significant amounts of energy. 
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Figure 1-Experimental Setup: (a ) beam with both fixed  ends;( b) beam with one fixed  end  

Figure 2 - Prototype 
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