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Abstract— The increasing demand for energy is focusing the 

shift towards finding new sources of energy to sustain. This 

paper emphasizes on the idea that the kinetic energy getting 

wasted during motion of vehicles over speed breakers can be 

utilized to generate power by using a special arrangement 

called “power hump”. Design of the power hump is done on 

Solidworks, Stimulation of the same and animation to study 

the actual working of the system has been observed. The 

system hails from the already existing ones but improvement 

in many fronts like the gear arrangement, use of bevel gears 

and the self expanding motors makes it stand out in the new 

front.  This generated energy can be converted in to usable 

power and used for general purpose applications like 

streetlights, traffic signals, laboratories rural areas hospitals. 

In addition, we could also have solar panels, which would 

satisfy our power needs, in absence of any vehicular 

movement. The excogitation of this work is the new series of 

rack and pinion gear mechanism used to generate electrical 

power of 36 watt /day. 
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I. INTRODUCTION 

Power is a major source of requirement in Today’s world. It’s 

per person consumption is increasing every year with 

availability facing a dearth. Energy is a key requirement in 

industry, agriculture, transportation fields.  But as we know 

the resources available for generation of power are limited, 

and this has cause the energy crisis[5]. Amongst them 

naturally available fuels are major source of fuel. Power 

generation also faces problems of storage due a loss of I2R 

occurs on transfer of power through long distances[7]. 

Thenever ending power demand results reduce in 

conventional resources for generation of power and increase 

the CO2 emission; it provides a requirement to think on the 

renewable energy resources which are eco-friendly to 

environment. Attempts are being made to tap the non-

conventional energy resources or finding new energy 

resources.This paper focuses on the conservation of the 

motive power which is wasted on roads every day.This can 

be achieved by replacing the traditional speed breakers by 

these advanced speed breaker system.The Idea of generating 

electricity through speed breakers can bring revitalization in 

field of power generation[8] .The count of vehicles passing 

over the speed breaker is increasing day by day and it won’t 

reduce with increasing population. We use electricity for 

many purposes nowadays. We warm our homes, we drive the 

machines in factories, and we run ourvehicles. Electricity has 

completely revolutionized the methods of travel and transport 

.It has enabled us to Fly into the cold atmosphere of the sky 

through aeroplanes. We also have electric bullet and monorail 

trains in our country.[1]Again to crater to the problem of 

energy storage we can use the super capacitors to store this 

generated energy and use it as per convenience from charging 

of electric cars to street lightning. Many villages in India are 

still in darkness. By using this system near the villages, these 

villages can be lit up. Many children are facing difficulty for 

studying due to the absence of electricity. By providing 

electricity we are planning for a better educated society. The 

villages which are near the highways can be highly benefited 

due to this system. A recent survey on the consumption of 

energy in India had published a pathetic report that nearly 

85,000 villages in India do not still have electricity. Hence 

more research &development and commercialization of 

technologies are needed in this field. In India maximum 

transport is carried by roads. By using this system India will 

never be in darkness. The utilization of energy is an indication 

for the growth of a nation. One might conclude that to be 

materially rich and prosperous, a human need to consume 

more and more energy. 

II. LITERATURE REVIEW 

Firstly, it was the South African electrical crisis that made 

them implemented this method to light up small villages 

alongside the highway[2]. The idea is basic physics, to 

convert the kinetic energy into electrical energy that gets 

wasted when the vehicle passes over the speed-breaker. Since 

then, a lot has been done in this field. 

An amateur innovator from Guwahati developed a 

simple contraption which generates power when a vehicle 

passes over a speed breaker .KanakGogoi, a small time 

business-man, developed a mechanism for generation of 

power by converting the potential energy generated by a 

vehiclepassing over a speed breaker into kinetic energy[2] . 

Electric vehicle charging station at McDonald’s in 

Cary, N.C., a Burger King franchise in New Jersey said it 

would be testing speed bumps that harness motive power in 

the locations busy drive-through lane. 

If the motive power generated by moving vehicles 

was captured by New EnergyTechnology’s Motion Power 

speed bumps twice per day, then it could generate enough 

electricity to power over half a million homes each day, 

according to the  company officials[7].“More than 150,000 

vehicles drive through our Hillside store alone every year, 

and I think it would be great to capture the wasted motive 

power of these hundreds of thousands of cars to generate 

clean electricity,” said Andrew Paterno. Andrew and his 

business partner, Michael Wallstein own and operate twelve 

Burger Kings in the New York Metro area. 

Even a similar system has been developed by the 

National Highway Authority at One of the Toll Plaza on the 

Mumbai Pune National Highway. 
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Fig. 1: Block Diagram of the System 

III.  BASIC PRINCIPLE 

The Fig.1 shows the block diagram of the system and how 

transfer of energy takes place over the system. When a 

vehicle passes over a speed breaker system it exerts a force 

on it in the downward direction as a result of which the speed 

breaker moves down. This linear motion of the system is 

converted into a rotary motion by using a rack and pinion 

mechanism which is placed below the speed breaker. The 

pinion is mounted on a shaft. The rotation of the pinion will 

rotate the shaft ultimately [2]. The series arrangement of rack 

and pinions in the increasing order of gears will create 

maximum output. Since all the racks are meshed with the 

pinions mounted on the same single shaft the output of the 

system to increases. The output of the shaft is given to a bevel 

gear system which is meshed with another gear on the motor 

[4]. The shaft will rotate the low inertia self expanding type 

of motors and this rotation creates sufficient energy by 

converting mechanical energy into electrical energy. This 

will produce maximum output and maximum power is 

generated by this system [10].  

IV. COMPONENTS 

1) DC generator: Converts the mechanical energy to 

electrical energy, its output voltage is 12V. Low inertia 

self expanding type of motors 

2) Rack and Pinion: Converts the linear motion into rotary 

motion Material: C45 

3) Gears: This increases the shaft speed.  

Material: C45 

4) Bevel gear system: Engages the output of the shaft with 

the motor. 

Material: C45 

5) Polymerised speed breaker humps 

Material: It is made from recycled rubber and a 

polyurethane binder. 

 
Fig. 2: The internal arrangement of gears with rack and 

pinion system 

V. DESIGN 

The entire design has been made in Solidworks Software and 

stimulations of various parts was done to check it’s working. 

The software testing was quite satisfactory and yielded results 

as per expectations. The fig. 2 shows the arrangement of gears 

along with the rack and pinion system for transfer of motion. 

The bevel gear interlocking with the shaft to the generator for 

generation of electricity. Fig.3 Exhibits the series 

arrangement of the system for higher efficiency. In Fig.4 the 

arrangement of the system on the road with which the street 

lightening system can be combined. 

VI. MODEL CALCULATIONS 

A. Theoretical Calculation (Approximate): 

Let us consider, that the mass of a vehicle passing over the 

speed breaker = 150Kg (Approx.)  

Height of speed breaker =10 cm  

Work done=Force x Displacement 

where,  

Force = Weight of the Body  

= 150 Kg x 9.81m/s2  

= 1471.5 N  

Displacement = Height of the speed breaker =10 cm  

Output power= (1471.5 x 0.1)/60  

= 2.452 Watts (For One pushing force)  

Power developed by  1 vehicle passing over the speed breaker 

arrangement for one minute  

= 2.452 watts  

Power developed for one hour =147.12 watts  

Power developed for one day = 3.531 kW 

VII. MERITS  

Using this technology one can get the following benefits:  

 Low maintenance cost  

 Low installation cost  

 Pollution free power generation.  
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 No manual work necessary during  

Electricity generation. 

 Simple construction, mature technology and easy 

maintenance.  

 Energy available all year round.  

 No consumption of any fossil fuel which is non-

renewable source of energy. 

VIII. DEMERITS 

 Frictional losses 

 Regular maintenance is required 

 Achieving proper balance of speed and torque 

 The system can be affected due to water in rainy 

season 

 Due to vibrations the gears can wear out 

 
Fig. 3: The series arrangement of gears 

IX. APPLICATIONS 

Power generation using speed breaker system can be used in 

most of the places such as: 

 This technique can be used in all highways. 

 This technique can be used in all roadways Speed 

brake. 

This mechanism of generating of electricity can be 

placed on the actual speed breaker of the roads. The power is 

generated when the vehicles pass through it. Which in can be 

stored in the battery. This power can be used in many places 

after using the inverter, which enhances in the voltage from 

12 volts to 230 volts. This power can be used in the following: 

Street Lights. 

 Road Signals. 

 Sign boards on the roads. 

 Lighting Of the bus stops. 

 Lighting of the check post on the highways etc. 

This system can be installed in multiplexes, malls, 

hospitals, colleges and parking lots which will help them 

generate electricity for parking lot lights and much more. 

 
Fig. 4: The final arrangement of the system on the road 

X. CONCLUSION 

This method has many advantages such as Power generation 

which does not require any fuel input, Running cost is very 

less, only installation cost is high. This is a non-conventional 

form of energy and therefore very useful in the present 

scenario of energy crisis. Like a coin has two sides 

maintenance is a must because of large number of moving 

mechanical parts. The overall efficiency is quite higher than 

other presently available techniques. 

XI. ACKNOWLEDGEMENT 

This research paper is made possible through the help and 

support from everyone, including: parents, teachers, family, 

friends, and in essence, all sentient beings. Our sincere thanks 

and acknowledgment of gratitude toward the following 

significant advisors and contributors:  

First, we would like to thank Our Principal Dr. A. V. 

Patil for being very supportive and for encouraging us. We 

would also like to thank Mrs. Vandana Patil who gave all 

dedication and offered invaluable detailed advices on project 

Concept and also my warm regards to Mr. Swapnil Kulkarni 

who helped tremendously in designing aspects.  

Secondly, and foremost, we would like to thank my 

faculties for their support and encouragement. Finally, our 

sincere thank to our parents. 

REFERENCES 

[1] “Eco-Friendly Energy Generation through Speed 

Breaker”2014 IJEDR | Volume 2, Issue 1 | ISSN: 2321-

9939 

 

[2] “A Review : Comparison of different Mechanisms for 

Electricity  Generation using Speed Breaker” 

Multidisciplinary Journal of Research in Engineering 

and Technology Volume 1,                   Issue 2. 

[3] “Generation of Electricity with the use of speed 

Breakers” International Journal of Advances in 

Engineering & Technology, May, 2014. ©IJAET 

ISSN:22311963  

[4] “Electricity generation from speed breakers” 2013IJES 

|Volume 2 ,Issue 11| ISSN (e): 2319 – 1813 ISSN (p): 

2319 – 1805 



Using Motion Simulation in CAD in the Concept Design Phase for Harnessing Energy from Road Traffic 

 (IJSRD/Vol. 4/Issue 10/2016/110) 

  

 All rights reserved by www.ijsrd.com 468 

[5] “Electricity generation from speed breakers” 

International journal of Electrical and Electronics 

Research ISSN 2348-6988 (online) Vol.4, Issue 1 

[6] “Electricity generation using speed breakers” IRJET e-

ISSN: 2395 -0056 Volume: 03 Issue: 02 Feb-2016 p-

ISSN: 2395-0072 

[7] “Power generation using speed breaker  with Auto Street 

light” (IJESIT) Volume 2, Issue 2, March 2013 

[8] “Generation of electricity through speed breaker 

mechanism” IJET Vol. 2|Issue 2 April 2013 ISSN:2319-

1058 

[9] “Road Power Generation by speed breaker” IJETT – 

Volume 11 Number 2 - May 2014 ISSN: 2231-5381   

[10] “Generation of Electricity by using Speed Breaker 

Mechanism”IJSRD Vol. 3, Issue 01, 2015 |ISSN 

(online): 2321-0613 

 

 


