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Abstract— This paper implements an efficient way to power 

generation system, using solar power and piezoelectricity. 

 Solar energy system is used to collect maximum power 

from sun. This proposal is to use the solar panels 

implemented in this project more efficiently and to carry out 

a realistic experimental approach to enhance the solar output 

power to a significant level. And Piezoelectric energy 

harvesting circuit. In this paper, piezoelectric-based energy 

harvesting technology is applied to generate electricity from 

mechanical stress (vibrations). Using piezoelectric material 

to harvest vibration energy from humans walking, 

machinery vibrating, or cars moving on a roadway is an area 

of great interest, because this vibration energy is otherwise 

untapped. Since movement is everywhere, the ability to 

capture this energy cheaply would be a significant 

advancement toward greater efficiency and cleaner energy 

production. The goal of this experiment is to investigate 

whether piezoelectricity would be able to provide sufficient 

source of voltage to charge the parent battery in case of 

rainy or cloudy days. This configuration allows the two 

sources to supply the load separately or simultaneously 

depending on the availability of the energy sources. This 

paper implements an efficient way to electrify or generate 

electricity using solar power and piezoelectric energy 

harvesting circuit. 

Key words: Solar, Piezoelectric, Hybrid Power Generation 

I. INTRODUCTION 

Now a days, with increasing concern of global warming and 

the depletion of fossil fuel reserves, many are looking at 

sustainable energy solutions to preserve the earth for the 

future generations. Other than hydro power, vibration and 

photovoltaic energy holds the most potential to meet our 

energy demands. Alone, vibration energy is capable of 

supplying large amounts of power but its presence is highly 

unpredictable as it can be here one moment and gone in 

another. Similarly, solar energy is present throughout the 

day but the solar irradiation levels vary due to sun intensity 

and unpredictable shadows cast by clouds, birds, trees, etc. 

The common inherent drawback of vibration and 

photovoltaic systems are their intermittent natures that make 

them unreliable. When a source is unavailable or insufficient 

in meeting the load demands, the other energy source can 

compensate for the difference by combining these two 

intermittent sources. Solar energy is the viable source of 

renewable energy over the last two-three decades. It is now 

used in variety of fields such as industries, domestic 

purpose. Solar energy system is designed to collect 

maximum power from sun and to convert into electrical 

power, another form of energy is Vibration energy 

(mechanical energy) is converted into electric energy by 

piezoelectric effect. To implement the project more 

efficiently, the concept of piezoelectricity have been 

introduced. In this paper, piezoelectric-based energy-

harvesting technology is applied to generate electricity from 

vibration. Piezoelectricity is the electric charge that 

accumulates in certain solid material in response to applied 

mechanical stress. The propose system, is to make power 

generation more sustainable, economical and ecological by 

utilizing the advancement in the technology. This project 

introduced two methods and considered its output 

performance provided input vibrations, by using 

piezoelectric materials such as PZT for electro mechanical 

conversion using Mass-spring system as medium of 

conversion of force from vibrations applied on PZT 

materials and by using spring-magnet system where relative 

displacement of magnet with respect to coil, provided input 

vibrations generates Electromotive force in coil 

II. BLOCK DIAGRAM 

 
Specifications 

Hardware 

1) Solar panel 40 W 

2) Piezoelectric tiles 

3) DC to DC converter 

4) Smart charging circuit 

5) Inverter 

6) Battery 

7) Microcontroller atmega 328 

8) Voltage detector 

9) DC motor 

10) LCD display 

11) Load 

Software 

1) Arduino C Programming 

2) Proteus 8.1 

A. Photovoltaic (PV) 

Solar energy is unsurpassed by any other form of energy. lar 

energy was originally coming from sun. Solar cells convert 

this solar radiation into useful electrical energy and store 

them in storage such as batteries, but in these cases, it will 

directly converted to be used for competition. Solar 

radiation strikes the earth surface and creates the paramount 

source of alternative energy. Solar panels help to harvest 
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this energy and convert it into usable energy. Solar is an 

intermittent power source that functions only when the sun 

is shining. Solar cells or photovoltaic cells are arranged in a 

grid like pattern on the surface of the solar panel. These 

solar voltaic cells collect sunlight during the daylight hours 

and convert it into electricity. We generate power from the 

solar panel i.e. photo voltaic cell. The solar panel consist of 

tracking system which is drive  by DC motor according to 

voltage panel will rotate and we get higher amount of 

power. 

 
1) Types of Solar Panel: 

 Mono crystalline silicon panels 

 Polycrystalline silicon panels 

 Amorphous silicon panels 

B. Piezo-Electric Material 

Piezoelectric Energy Harvesting is based upon the 

piezoelectric effect. The essence of the piezoelectric effect 

works as follows: by applying a mechanical stress to a 

crystal, one can generate a voltage or potential energy 

difference, and thus a current. we generate power from piezo 

electric tile by simply walking and pressing by footstep. As 

piezo sensors power generating varies with different steps, 

get , 

minimum voltage = 1V per step 

Maximum voltage = 10.5 V per step 

 
1) Piezoelectric generator principle: 

The conversion chain starts with a mechanical energy source 

from vibration. The vibrations are converted into electricity 

via piezoelectric element. The electricity produced is 

thereafter formatted by a static converter before supplying a 

storage system or the load(electrical device).Piezoelectric 

generators work due to the piezoelectric effect. This is the 

ability of certain materials to create electrical potential when 

responding to mechanical changes. To put it more simply, 

when compressed or expanded or otherwise changing shape 

a piezoelectric material will output some voltage. 

 

C. DC to DC Converter 

A buck converter is a voltage step down and current step up 

converter the simplest way to reduce the voltage of dc 

supply is to use linear regulator(such as 7805),but linear 

regulators waste energy as they operate by dissipating 

excess power as heat. buck converters, on the other hand can 

be remarkably efficient (95% or higher for integrated 

circuits),making them useful for task such as converting the 

main basic operation of the buck converter has current in an 

inductor controlled by to switches (usually transistor and a 

diode). In the idealized converter .all the components are 

consider to be perfect. It converts DC input power to pure 

DC to charge the battery as well as it consist of buck 

converter. A buck converter is a voltage step down and 

current step up converter the simplest way to reduce the 

voltage of DC supply is to use linear regulator. 

D. Smart Charging Circuit 

This circuit charges the battery smartly. When the power 

from solar and piezo and it fed through DC to DC converter 

to the battery. When the solar is unavailable at night, 

automatically cuts down the supply by relay switching. So 

the power loss get neglected directly. 

E. Inverter 

The inverter converts the 12V DC supply to an 230V AC 

power supply. 

F. Battery 

The battery stores the power from both solar and 

piezoelectric sensors. 

G. At Mega 328 Micr4ocontroller 

It is 28 pins of IC which is used to convert digital signals 

into an analog signals. The analog signals which is 

displayed on LCD display. 

H. Voltage Detector 

It detects the   maximum voltage from the solar panel and 

fed the signal to the microcontroller. 

I. Dc Motor 

DC motor it drives the solar panel and rotate panel 

according to maximum voltage 
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J. LCD Display 

LCD 16*2 it is liquid crystal display and it can display 16 

characters per 2 lines. It is very common used in various 

circuits and devices. This LCD has a two register namely 

command and data. Also it will shown combined energy of 

both sources. 

K. Load 

We can use 8W or 12W of LED bulb or CFL bulb as a load. 

III. CONCLUSION 

In this study, we have investigat the feasibility of applying 

piezoelectricity to convert the mechanical vibrations of 

roadway to useful electricity. We have also investigated the 

practicability of employing solar concentrators to enhance 

the output power of the solapanel t o a considerable level. 

We hope that our proposal towards an efficient way to 

electrify the streets of all the city corporations under the 

prevailing “Solar Photovoltaic-Powered LED Street 

Lighting” project will help to more effectively implement 

the project within the budget and thereby reducing pressure 

on conventional power use and current generation 

A. Case Study 

For an area of just 250 Sq.m 

Area covered 250 Sq.m 

Average footfall 35,000 people 

People step on our tiles Around 70% 

Effective footfall 24,500 

An average person walks 250 steps in 250 Sq.m area 

Total steps 
24500 * 250 = 6125000 

steps 

One step generate 2.73 * 10
-3 

W 

Total energy 
6125000*2.73 * 10

-3 
 = 

16721.25W 

Power produced 16721.25*10 = 167.25KWh 

Efficiency of tiles 70% 

Output power 117.075 KWh 

Cost of electricity/unit Rs.8 

Cost of electricity produced 

by tile 
117.075 * 8 = Rs.936.6 

Electricity saved in 1 day Rs.936.6 

Electricity saved in 1 month 936.6 * 30 = Rs.28098 

Electricity saved in 1 year 28,098 * 12 = Rs.3, 37, 176 

Electricity saved in 5 year 
3, 37, 176 * 5 = Rs.16, 85, 

880 

Prospective application of Piezo electricity 

1) Railway station 

2) Shopping malls 

3) Football fields 

4) Densely populated public spots 

5) Roadways. 

B. Project Photo 
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