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Abstract- In the present scenario power gets major need to human life. The extensive usage of 

energy has finalized in an energy crisis, also there is a need to develop methods of optimal 

utilization, which would not only reduces the crisis but also preserve the environment. Energy 

conservation is the inexpensive new source of energy. One such a technique is explained here, to 

save the wasted power from automobiles to generate electricity. The device converts the kinetic 

energy of the vehicles into electric energy. The energy obtained from it can be stored in batteries 

and then transmitted. Cost of unit is comparatively low and do not require large space. It can be 

employed where the traffic intensity is high like malls, toll plazas, multiplexes etc. 
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1. Introduction- Nowadays due to 

increase in population and decrease in 

conventional sources, it becomes necessary 

that we must depend on non-conventional 

source for power generation. So, these 

circumstances made us to think about 

creating a mechanism to save the wasted 

power from kinetic energy of vehicles to 

generate electricity. The system is designed 

as a useful alternative energy technology for 

generating clean electricity from the 

millions of vehicles on our roads. This 

device converts the kinetic energy of the 

vehicles into electrical energy. This is done 

by using ramp installed on the road, rack-

pinion mechanism used to convert 

reciprocatory motion to the rotary motion, 

sprocket and chain drive, dynamo and 

battery are used for power transmission, 

generation and storage respectively, the 

vehicles are detected at night with the help 

of LDR sensor and switching of street lights 

controlled by Arduino. 
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This energy can be used for the lights on the 

either sides of the roads and thus much 

power that is consumed by these lights can 

be utilized & used for other useful 

applications. In this paper, I will discuss 

about power generation from kinetic energy 

of vehicles and the mechanisms required for 

it. 

2. Component required for system: 

2.1 Rack and Pinion: 

 Mechanical device consisting of a 

bar of rectangular cross section (the rack), 

having teeth on one side that meshes with 

teeth on a small gear (the pinion). The 

primary function of Rack is to convert 

translator motion into rotary motion. 

 

Fig: Rack and Pinion 

 

2.2 Pedestal bearings: 

 Bearing is used to mount the shaft 

used in power generation mechanism. The 

purpose of it is to reduce the friction 

between shaft and the casing. Thus, it 

reduces friction and transmits the motion 

effectively. 

 

Fig: pedestal bearing 
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2.3 Sprocket and chain drive: 

 A sprocket has a toothed wheel that 

fits onto a shaft. A chain is used to connect 

two sprockets. One sprocket is the driver 

sprocket. The other sprocket is the driven 

sprocket. Motion and force can be 

transmitted via the chain from one sprocket 

to another, therefore from one shaft to 

another. 

 

Fig: Chain and sprocket 

2.4 LDR sensor: 

 The LDR sensor has the property to 

change its resistance according to the 

intensity of the light. As the intensity of 

light falling at the LDR sensor is increases,  

its resistance gets decreased and so on. 

Hence the total amount of light remains 

constant. 

 

Fig: LDR sensor 

2.5 Dynamo: 

 Dynamo is a device that makes direct 

power using electromagnetism. It is also 

called as a generator; however the term 

generator normally refers to an alternator 

which creates AC power. The dynamo uses 

both rotating coils of wire and magnetic 

fields to convert mechanical rotation into a 

pulsing direct electric current (DC) using 

Faraday’s law of induction. 

 

Fig: Dynamo 
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2.6 Arduino: 

 The Arduino UNO is a board based 

on the microchip ATmega328P 

microcontroller. The board is equipped with 

sets of digital and analog I/O pins that may 

be interfaced to various expansion boards 

and other circuits.  

 

Fig: Arduino UNO 

2.7 Ultrasonic sensor: 

 As the name indicates, Ultrasonic 

sensor measure distance by using ultrasonic 

waves. The sensor emits an Ultrasonic wave 

and receives the wave reflected back from 

the target. Ultrasonic sensors calculate the 

distance to the target by measuring the time 

between the emission and reception.  

 

Fig: Ultra-Sonic sensor 

 

2.8 Spring: 

Spring is a mechanical device made 

from spring wire. It is used to store or 

release energy. It can also maintain a force 

between two surfaces. 

  

Fig: Mechanical spring 

2.9 Shaft: 

 It is a mechanical element, generally 

circular in cross section, which is used 

to transmit power from one part to another, 

or from a machine which produces power to 

a machine which absorbs power. The various 

members such as chain sprocket mechanism, 
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flywheel and gears are mounted on it. It 

supports rotating elements like gears and 

flywheels. 

 
Fig: Shaft 

 

3. Working: 

The block diagram of the system is given 

below. 

 

Fig: Block Diagram of system 

 Electricity generation from road is a 

system design to capture waste and kinetic 

energy from all vehicles. This device 

converts the kinetic energy of the vehicles 

into electrical energy. This is done by 

moving plate installed on the road, this plate 

take the stroke motion of the vehicles and 

convert it to the rotary motion by Rack and 

Pinion mechanism and it generates the 

electricity. The LDR sensor has the property 

to change its resistance according to the 

intensity of the light. We propose a solution 

using Ultrasonic sensors to detect a vehicle 

at night. When a vehicle passes by, street 

lights glows and as the vehicle moves 

forward, the next lights starts glowing where 

the previous one switches off. 

4. RESULT: 

 Minimum generated power from the 

generator of 12 watts of power is generated 

by rotating the shaft of generator at 100 rpm. 

 

It is also confirmed that power generated is 

depends upon mass of vehicle and speed of 

vehicle as vehicle had more speed it 

decreases power generation. 
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5. Objective: 

 Our objective behind this project is 

to make a device which can solve the 

problem of energy crisis to some extent by 

capturing the waste kinetic energy from all 

vehicles and convert it into electricity. Our 

aim is to utilize the stored energy and the 

system should be economical. 
 

6. Application: 

 This technique can be used in all 

highways and roadways. The power is 

generated when the vehicle is passes over 

the ramp. This power stored in the battery 

can be used in the following: 

1) Street lights  

2) Road signals 

3) Sign boards on the road 

4) Lightning of the bus stop 

5) Lightning in the tunnels  

 

7. Advantages: 

1. Easy to install because of simple 

assembly & it is non conventional 

source of energy. 

2. It does not require external supply 

for its operation. 

3. Cost of unit is comparatively low. 

4. This device requires less floor area. 

5. It is environment friendly power 

generation method. 

8.  Future Scope: 

 As the demand for electricity 

increases day to day due to industrialization 

and urbanization the power plants could not 

meet the requirements of industries. This 

results in load shedding problem in many 

areas. Thus, our project aims at future 

requirements of electricity the electricity 

generation from kinetic energy is possible 

answer for battery charging stations and it 

may be possible the electric vehicles can be 

recharge with green power. 

 

9. Conclusion: 

 In coming days, it will prove a boon 

to the world. This is innovative method of 

green power generation. Due to population 

explosion the current power generation 

becomes insufficient to fulfill our 

requirements. The development of country is 

directly proportional to the way in which it 

uses electricity sufficiently and efficiently.   
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