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ABSTRACT 

In the present time, energy is a more important need for human life. There is a requirement to utilize the non-

conventional sources for power generation because of our conventional sources of power is decreasing day by day. A lot 

of amount of energy is wasted when a vehicle move on a speed-breaker. This paper reflects an idea that the kinetic 

energy wasted by a moving Vehicle in speed breaker can be utilized and produce power by using a special arrangement 

called “power hump”. Electricity generate in this system is used to lighting the road light. But the street light used in the 

work will be automatic control through the LDR sensor. In street light the bulb is replaced by LED which saves the 

energy. 

Entire system will designed as automatic, human involvement is not require to on/off the switch of street light. 

To make the system more effective and advance we also used a solar panel in this work it will help to charging the 

battery and avoid situation when the vehicle movement is less or less traffic condition. 
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INTRODUCTION 

Energy conservation is the new source of energy. It is an attractive technology for optimal use of available 

sources. This project tries to show how the energy can be manage and used at a commonly used system, the 

road-speed breakers. The number of vehicles moving over the speed breaker in roads is increasing. There is 

possibility of wasted energy into useful energy and generating power by making the speed breaker as a power 

generation unit. A large amount of energy is wasted at the speed breakers from the dissipation of heat and also 

through friction, every time a vehicle passes over it. 

In the present day scenario power has become the major need for human life. Energy is an important input in 

all the sectors of any countries economy. The day-to-day increasing population and decreasing conventional 

sources for power generation, provides a need to think on non-conventional energy resources. Here in this 

workwe are looking forward to conserve the kinetic energy that gone wasted, while vehicles move over the 

speed breaker.All mechanism using power generation can be housed under the dome, like speed breaker,  

setting up an electro-mechanical unit known to be power hump, could help us conserving this energy and use 

it for power generation. The electrical output can be improved by arranging these power humps in series. Its 

generated power can be stored, by using different electrical devices. We can supply this energy to street lights, 

traffic lights, and nearby areas, and thus helps in country’s economy. We could make it more efficient, by also 

having solar panels that provides for power needs while the vehicles were not moving. 

Why I choose speed breaker 

Now  the  question  comes in mind  why we used only speed breaker  and  not  the smooth  road  or  plane 

road where the  kinetic energy of the automobiles is more then on the speed breaker  for answer to this 

question let us I take a one example When any vehicle passing the speed-breaker, speed-breaker decreases its 

speed. As these breakers have small height it gains an increase in its potential energy. A vehicle weighting 

300 K.G passes over the system  it  press  the damper to a depth of 15 cm it can generate energy approximate 

7.35 Watt power (ideally ) in a single minute. So from one such speed breaker on a heavy busy highway, 

where  approximate 100 vehicles  pass every minute, about 0.735 K.W of electricity  can be generate in a 

single minute. This project has a great possibility to generate the electricity and also proved a non-
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conventional resource of energy. While moving, the automobile possess some K.E and it is being wasted. This 

kinetic energy can be used to produce power by using a special type arrangement called POWER HUMP.  

These power production and generation of electricity can be classified according to their mechanism and the 

type electricity generate through it. Its classification is as following. 

Types of possible mechanisms 

1) Roller mechanism  

2) Crank-shaft mechanism 

3) Rack and pinion mechanism 

Rack and pinion mechanism or proposed system 

In rack and pinion mechanism the mechanical energy is converted to electrical Energy. The energy lost by 

automobile in speed breaker is used to generate the electricity and this energy stored in a battery system and 

the used to lighting the street lamp .after study of various research papers I have concluded the following 

results. 

1) Rack-Pinion assembly gives good mounting convenience  

2) Maximum gear losses– 3 to 5% 

3) Require less maintenance problem 

So we use rack and pinion mechanism in ourproject work. 

Working procedure or methodology of the system 

The whole system is based upon the conversion of one form energy is another form. When vehicle passes over 

the speed-breaker some kinetic energy and it is being wasted. This kinetic energy can be utilized to generate 

electricity by using a special arrangement called Power Hump, as shown in Fig.1. It is an Electro-Mechanical 

unit. All this mechanism can be housed under the dome, like speed breaker, which is called Hump. It utilizes 

both mechanical and electrical techniques for the power generation. 

 

Figure 1: Working of rack and pinion mechanism 

1) When the vehicle is allowed to pass over the dome it gets pressed downwards, then the springs that are 

connected to the dome are compressed and the rack, which is connected to the bottom of the dome moves 

downward reciprocating motion.                                                                                                  

2) The rack has teeth connected to gear these exist conversion of reciprocating motion of rack into rotary 

motion.                                                                                                                                                  
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3) The sprocket arrangement is made of two sprockets. One of the sprockets is larger in dimension than the 

other sprocket. Both the sprockets are connected with chain which transmits the power from the larger 

sprocket to the smaller sprocket 

4) The axis of the smaller sprocket is coupled to a gear arrangement. Here we have two gears with different 

dimensions. The gear wheel with the larger diameter is coupled to the axis of the smaller sprocket. Hence, 

the speed that has been increased at the smaller sprocket wheel is passed on to this gear wheel of larger 

diameter. The smaller gear is coupled to the larger gear. Therefore, as the larger gear rotates it increases 

the speed of the smaller gear which is following the larger gear and multiplies the speed to more intensity. 

Though the speed due to the rotary motion achieved at the larger sprocket wheel is less, as the power is 

transmitted to gears, the final speed achieved is high. This speed is sufficient to rotate the rotor of a 

generator and is fed into the rotor of a generator. 

5) The rotor which rotates within a static magnetic stator cuts the magnetic flux surrounding it, thus 

producing the electric motive force (EMF). This generated power can be amplified and stored by using 

different electrical devices such as battery. 

Construction detail of working model 

In whole working of system we divided this project work in two parts one is main unit i.e. set up of the speed 

breaker arrangement and produced electricity and second one is other important equipment used in systems. 

A. Power production unit or main unit. 

B. Other important devices used in system. 

Power production unit or main unit-the power production unit in this paperis arrangement of setup through 

the rack and pinion arrangement and produced power when any vehicle passes it. Shown in fig. 2 the 

important part and working of these parts is describes as below 

 

Figure 2: power production main unit 

Equipment used in main unit their specification and working 

1) Rack and pinion gears: 

The rack and pinion used to convert between rotary and translatory motion. The rack is the flat toothed part, 

while the pinion is the gear. Rack and pinion can convert rotary to linear of from linear to rotary motion 

2) Ball bearings: 

A roller-element bearing is a bearing which carries a load by placing round elements between the two pieces. 

The relative motion of the pieces causes the round elements to roll (tumble) with little sliding. They reduce the 

friction and transmit the motion effectively. 



  
 
  
 

20 Neeraj Kumar, Prashant Saini, Mahesh Kumar 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 3, Issue 4 

April 2016       

3) Spur gear: 

It is a positive power transmission device with definite velocity ratio. It is preferred for adjusting some linear 

misalignment. It should have high wear and tear, shock-absorbing capacity. 

4) Shafts: 

It is a rotating element, which is used to transmit power from one place to another place. It supports the 

rotating elements like gears and flywheels. It must have high torsional rigidity and lateral rigidity. 

5) Springs: 

It is defined as an elastic body whose function is to distort when loaded and to recover its original shape when 

the load is removed. It cushions, absorbs or controls energy either due to shocks or due to vibrations. 

 

MATERIAL REQUIRED AND DETAIL OF IMPORTANT PARTS USING WORKING MODEL 

Table below shows the used material and its specifications which are used in the working model for speed 

barker  

TABLE 1: Material required and detail of important parts using working model 

Sr. No. Part name No. Of Units Dimension Description 

1 Metal Square tube 2 1*1" 1" 

2 Metal Square tube 1 1*1" 12.5" 

3 Metal Square tube 2 1*1" 15" 

4 Metal Square tube 1 1*1" 8.5" 

5 Metal strip 2 1" 5.9" 

6 Metal strip 2 1" 4" 

7 Metal strip 4 1" 2.5" 

8 Metal strip 1 1" 1.5" 

9 6mm Steel rod 2   8" 

10 10mm Steel rod 2   8.5" 

11  Spur Gear 1 Dia.30mm Plastic material having 

number of teeth 22 

12  Spur Gear 1 Dia.65mm  Plastic material having 

number of teeth 48 

13 Spur Gear 1 Dia.30mm Cast iron material having 

number of teeth 22 

14 Sprocket 2   Carbon steel materiel 

having number of teeth 

15 Bicycle Chain 1 1.5m length  Alloy steel 

16 Springs 2    Alloy steel 

17 Ball bearings  4  Roller type ball bearing 
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Other important devices used in this work is as following 

1) Battery 

2) Automatic control unit through LDR Sensor 

3) Solar panel 

4) Energy saving device (LED) bulbs 

Use Of Battery-Battery is an energy saving device which used to store energy in form of chemical energy and 

delivered current of electrical power when needed In this work we used a 12 volt battery 1300 MAH dry acid-

led battery The power comes from dc generator is directly stored in battery and also stored power comes from 

solar panel. 

Use of Automatically Controlled Unit-to minimizing the wastage of electricity. The street light is 

automatically controlled through the LDR sensor. There is no requirement to on/off the switch of street light. 

It is automatically controlled and self-operating to on/off the switch. 

Energy Saving Estimation and Cost Saving through the Use of automatically Controlled Unit 

1) Let us we used LED bulbs rating 5 W in an hour. 

2) For average 10 minutes energy saving in a day with the help of automatic controlled unit,so average 

saving energy in a month= energy consumed per minute x 10x30. 

3) Here energy consume in one minute = 5/60= 0.083 W. 

4) Hence energy saving in per month = 0.0833x10x30= 30 W. 

5) And cost saving one month = cost per kW×Energy saving in kW = 24.99x7/1000=0.17 rupees.  

And cost saving one year = 0.17x12=2.1 rupees in a year. 

6) The result shows that there is saving of 2.1 rupees in a year. 

7) But if we implement it on large scale there a saving a lot saving of money. 

Use of solar panel- We use solar panel in this work because when the vehicle moments less during is holidays 

or night or less traffic areas. In this situation to charge battery and lighting the street lamp we use a solar panel 

addition to this project work to make the whole system as more useful in the entire situation. The solar panel 

used in this system is capacity 3 Watt polycrystalline material peak power voltage 10.8 volt and current 0.33 

ampere. 

Energy saving device (LED) Bulbs- Besides the use of wastage energy to convert its useful energy the other  

important way to decrease the crises of energy is saving of energy i.e. use of energy saving equipment so we 

use in this system led type bulb and replacing it from more consume street bulb. The other advantage is that 

these LED’s operates at very low voltage. Therefore the streetlight used in this project work is designed with 

these high glow led bulbs. 

 

RESULT ANALYSIS 

Using apply differentInstantaneous Loads in this working model we have find following results 

Calculation of input power 

Taking 2 kg of Load 

Distance travelled by the plate d= 0.3 cm 

Work done per second= mxgxd=0137 W 

Hence input power P= W/t= 0.137 W 

As the same way applying different-2 loads, I have drawn the following input power which is as shown in the 

following table. 

Taking g =9.81 m/𝑠𝑒𝑐2 
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TABLE 2: Calculation of Input Power 

S.no. 

 

Apply Load in kg Distance travelled by 

the plate in cm 

Power in   

W/day 

1 

 

1 0.3 42.37 

2 

 

2 0.7 183.64 

3 

 

5 2.7 1907 

4 

 

6 3 2118 

5 

 

10 3.2 4520 

 

Calculation of output voltage 

Applying different-different Load we have calculated the output voltage produced using multimeter and 

shown in the table. 

 

TABLE 3: between Output voltage and Applying Load 

S. No. 

 

Apply 

Load in 

kg  

Observation no.1 

voltage produced in 

volt 

Observation no.2 

voltage produced 

in volt 

Observation 

no.2 voltage 

produced in 

volt 

Avg. 

voltage 

produc

ed in 

volt  

 

1 

 

1 

 

0.1 

 

0.05 

 

0.15 

 

0.1 

 

2 

 

2 

 

0.16 

 

0.19 

 

0.19 

 

0.18 

 

3 

 

5 

 

0.87 

 

0.80 

 

0.72 

 

0.8 

 

4 

 

6 

 

1.06 

 

1 

 

1 

 

1.02 

 

5 

 

10 

 

1.8 

 

2.07 

 

2.07 

 

1.98 

 

Now with the help of these data plotting the graph between load and voltage produce 
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Figure 3: graph between load and output voltage produce 

 

Calculation of current produced 

Applying different-different load we have calculated the output current produced using multimeter and shown 

in the table. 

 

TABLE 3:between Load and output current 

S.no. 

  

Load in kg Observatio

n no.1 

current 

produced 

in Amp 

Observation no.2 

current produced 

in Amp 

Observation no.3 

current produced in 

Amp 

Average 

current 

produced in 

Amp 

 

 

1 

 

1 

 

0.002 

 

0.003 

 

0.001 

 

0.002 

 

2 

 

2 

 

0.003 

 

0.004 

 

0.0055 

 

0.0045 

 

3 

 

5 

 

0.02 

 

0.148 

 

0.148 

 

0.112 

 

4 

 

6 

 

0.025 

 

0.16 

 

0.17 

 

0.118 

 

5 

 

10 

 

0.3 

 

0.315 

 

0.315 

 

0.31 

 

With help of above data below is the plot a graph between load and current 
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Figure 4: graph representation betweenloads vs. current 

 

Calculation of output power  

We know that output power is electrical power and calculated as using formulaP=VxI 

Using above data of voltage produced and current produced we calculate the output power and result is 

showing in following table. 

TABLE 4:Between Load and output power 

S. no. 

 

Load in Kg Output Power in Volt-Amp 

1 

 

1 0.002 

2 

 

2 0.0045 

3 

 

5 0.112 

4 

 

6 0,1836 

5 

 

10 0.31 

 

Calculation of efficiency of the project 

Efficiency = (Output Power/Input Power) ×100 

Input Power, P = Total work done / total time taken to do the work So, P= W/t 

Output Power Calculation Output power, Po = Voltage × Current Output power, Po = V×I 

Taking 6 kg of load the efficiency calculated using above mathematical formula= 10% approximate. 

 

CONCLUSION 

Speed-breaker power generator is a system that is capable of using the kinetic energy of vehicles and 

converting them into electrical energy. In this work, a working model is constructed and an experimental 

study and concluded following result. 

1) The efficiency of the system =10% Approximate 
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2) In the Table 2 and fig.2 shows that as the apply load is increase the voltages is also increases 

3) In the table 3 and fig.3shows that when load is apply is increase the current is increase 

4) And result justify that when the apply load is increases the output power is also increase which can be 

prove with the help of mathematical power calculation 

5) Using automatically controlled unit through LDR Sensor we save lot of energy and money. 

 

FUTURE SCOPE, ADVANTAGES AND DISADVANTAGES OF THIS PROJECT 

Future scope  

1) This mechanism is very economical and easy to install in roads. 

2) Two protocols of this type of speed breakers are developed in India not practically implemented till date. 

3)  This project work practically implemented in Japan,China and Indonesia. 

4) Lots of researches and investigations are going on to practically utilize or use of this technique to generate 

the electricity from speed breaker. 

Advantages of this project 

1) Low Budget electricity production. 

2) Create no disturbances of traffic in roads 

3) Suitable at parking of multiplexes, malls, toll booths, signals, etc. 

4) By using this method, electricity will be generated throughout the year without depending on other 

factors. 

5)  Pollution free power generation.  

6) Less floor area required and no obstruction to traffic.  

7)  No need of manpower during power generation 

Disadvantages of this project  

1) We have to check mechanism from time to time. 

2) It can get rusted in rainy season. 

3)  Less quantity of power production for light weight automobiles. 

4) Efficiency of the prototype model is not much better. 
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