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Abstract 

Energy harvesting is a process through which energy can be extracted from 

different sources and conserved or stored for useful purposes. Nowadays, 

harvesting energy from vibration is one of the most promising technologies. 

However, the majority of current researches obtain 10 mW to 100 mW 

powers, which has only limited applications in self-powered wireless sensors 

and low-power electronics. With the global concern on energy and 

environmental issues, energy harvesting from large-scale vibrations is more 

attractive and becomes a research front line .The Subtopics include energy 

assessment from large vibrations, piezoelectric materials and electromagnetic 

transducers, motion transmission and magnification mechanisms, power 

electronics, and vibration control. In this paper, vibration energy harvesting 

from Wind Turbine and Diesel Generator are analyzed. In wind turbine and 

diesel Generator, energy is harvested with the help of vibration energy 

harvester. This energy can be stored in battery and may be used further for 

MEMS and other assisting sensors. The relevant applications discussed in this 

paper include vibration energy harvesting from human motion, vehicles, 

transportations, and civil structures. The unique challenges and future research 

directions of large-scale vibration energy harvesting are also discussed. 
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1 INTRODUCTION 

Human beings have already used energy harvesting technology in the form of 

windmill, watermill, geothermal and solar energy. The energy coming from natural 

sources, called renewable energy, is emerged as future power source due to limited 

fossil fuel and nuclear power instability such as Fukushima nuclear crisis. Since the 

renewable energy harvesting plants generate kW or MW level power, it is called 

macro energy harvesting technology. On the contrast, micro energy harvesting 

technology is focused on the alternatives of the conventional battery. Micro energy 

harvesting technology is based on mechanical vibration, mechanical stress and strain, 

thermal energy from furnace, heaters and friction sources, sun light or room light, 

human body, chemical or biological sources, which can generate mW or μW level 

power. In this paper, the energy harvesting is limited to micro energy harvesting. 

 

2 THEORY AND LITERATURE REVIEW 

An inertial mass can be used to create movement in a device subjected to vibration. 

This movement can be converted to electrical energy using three mechanisms: 

piezoelectric, electrostatic and electromagnetic. The form of energy utilized here is 

the mechanical energy. A typical vibration energy harvesting system consists of a 

mechanical system with external excitation, a transducer, mechanisms for motion 

transmission and magnification, power electronics and energy storage elements, 

energy management and control strategies, as shown in Figure (1).  

 

Figure 1: Block diagram of VEH. 

 

Lei Zuo and Xiudong Tang (2013) concluded that we can generate large energy by 

using civil structures while we can generate energy sufficient for most of the trackside 

electric facilities such as for the light-emitting diode (LED), grade-crossing gate by 

using rail tracks [1]. Dibin Zhu(2011) concluded that for an energy harvesting 

technique from machinery vibration, the most common solution is to design a linear 

generator that converts kinetic energy to electrical energy using certain transduction 

mechanisms, such as electromagnetic, piezoelectric and electrostatic transducers[2]. 

Guyomar D. et.al (2009) concluded that   energy can be harvested from the close 

environment of the device. Particularly, piezoelectric conversion is one of the most 

investigated fields for ambient energy harvesting [3]. Beeby S P et al (2006) 

concluded that the  various techniques related to vibration harvesting of energy for 

recovering energy from motors, compressors and heat exchangers by taking into 

consideration these techniques namely thermoelectric energy harvesting, electrostatic 
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energy harvesting, and piezoelectric energy harvesting [4].Heung SooKim et.al (2011) 

concluded that the principles of piezoelectric energy  harvesting, various types of 

piezoelectric harvesting devices and piezoelectric materials were investigated[5]. 

 

3    METHODOLOGY 

 Analysis of vibration from wind turbine and diesel generator. 

 Designing of vibration energy harvester. 

 Applying vibration energy harvester on waste vibration source of wind 

turbine and diesel generator. 

 Utilizing recovered energy 

 

Figure 2: Power electronic circuit in vibration energy harvesting AC: alternating 

current; DC: direct current. 

 

4    EXPERIMENTAL SETUP 

 

Figure 3: Vibration energy harvester circuit diagram 
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The main aim was to design circuit which can determine amount of vibration taking 

place at various parts of machine by placing a piezoelectric plate on it. It can be 

achieved by using microcontroller and it‘s assisting circuit which is finally connected 

to the piezoelectric plate.  Vibrations carried out by piezoelectric plate were sensed 

through the circuit and we got readings of frequency in Hz and power in mW on 16*2 

display.  These readings were recorded and plotted on graph to find out various 

possibilities of energy generation through machine vibration. The colour of a LED is 

determined by the semiconductor material, not by the colouring of the 'package' (the 

plastic body). 

LEDs of all colours are available in uncoloured packages which may be diffused 

(milky) or clear (often described as 'water clear'). The coloured packages are also 

available as diffused (the standard type) or transparent. We have connected LED‘s 

here to determine whether the piezoelectric plate is generating output out of vibration 

or not. This LED‘s glows as it senses vibration as shown in figure. 

 

Photograph: 1 

 

These  piezoelectric  plates  are connected  in  series  in  such  a  way  that  their 

combined electric output can be transferred to circuit for readings to be shown. 

It is necessary to get maximum possible vibration so it is plotted on welded bar conne

cted in rectangular shape as shown in following figure  

 

Photograph: 2 
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5    RESULTS AND DISCUSSION 

5.1 Wind turbine  

At coupling of wind turbine, Frequency reading fluctuates between range 8 Hz to 50 

Hz while power generated on piezoelectric plate is in between 10 mW to 90 mW. This 

shows that this location is capable of generating good amount of energy. 

 

 

Graph 1: Frequency and power at coupling of wind turbine 

 

At wind turbine gear box reading of frequency fluctuates between 18 Hz to 80 Hz 

while it shows power output in range of 20 mW to 80 mW. This location is best suited 

for generation of electricity out of vibration. 

 

 

Graph 2: Frequency and power at gear box of wind turbine 
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5.2   Diesel generator:  

On casing of diesel generator the frequency lies between 8 Hz to 21 Hz while power 

output is between 11 mW to 38 mW .This shows that energy generation in case of 

generator is far less than that of wind turbine. 

 

Graph 3: frequency and power at casing of diesel generator 

 

Table 1: Results 

Test Object Location 

Frequency Hz Power mW 

Minimum Maximum Minimum Maximum 

Wind Turbine 

Bearing Housing 8 50 10 90 

Gear Box 18 80 20 142 

Diesel Generator Casing 8 21 11 38 

 

6   CONCLUSION 

The power generated from various locations of generator and wind turbine is very 

moderate up to 70 mW. This energy is useful for small applications such as for light 

emitting diode which requires only 0.5-1 mW power. Piezoelectric transducer is used 

to convert vibration into electrical energy. The vibration energy harvested is more in 

wind turbine as compared to generator. This energy can be stored in battery and may 

be used further for MEMS and other assisting sensors. 
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