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 It is very significant to design pollution free energy generation system. Speed breaker Power Generator (SBPG) is the most 

emerging technique which produces electrical power with minimum input.  

❖ An experimental study to generate the electricity by SBPG is described in this paper.  

❖ In this system, a Rack and pinion mechanism is used for the production of electricity.  

❖ The rotary motion is transferred to DC generator which generates DC power which is stored in batteries same as in solar 

technology.  

 The generated power can be used for the domestic purpose or commercially, which are present near the speed breaker. 

Wecantaptheenergygeneratedandproducepowerbyusingthespeedbreakeraspowergeneratingunit. 

 It is observed that the generated voltage is directly proportional to the angular speed of the generator gear. Further, it is 

found that the total power generated from the rotational induction generators is 691 kW while that from the translational 

induction generators is 8.2922 kW per day on 12-hour basis. 

 One such example of producing power in order to provide energy for a smaller area / scale is from speed breakers cheapest 

and new source of energy is obtained by the conversion of one form of energy into other. The renewable sources of energy 

become more popular because of nonpolluting and easily available from the nature. The number of vehicles passing over the 

speed breaker on the road is increasing day by day. Such speed breakers are designed for heavy vehicles, thus increasing 

input torque and ultimately increasing the power as output. There are many suitable and compact mechanisms to enhance 

efficiency. The generated power can be used for the lamps near the speed breakers and this will be a great boon for the rural 

villages too. In this paper it is mainly focused on the working of the newly developed rack and ratchet (pinion) mechanism 

which is used to develop the power from speed breakers, its practical implementation. 

It generates about 43 watts from one push of 65 kg weight. which can convert into electric energy by generator and later 

stores in batteries. In this particular study gear, rack and pinion were used for fabrication of the experimental setup. 

Contact stresses of rack and spur gear were analyzed under static loading and finite element analysis 
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1. INTRODUCTION 

The use of renewable energy is increases as non- 

renewable resources are decreasing. Pollution and 

global warming are increasing by using more 

conventional sources. in this paper, i have talked about 

the power generation through speed breaker and every 

component and mechanism involved in making it. as 

we are seeing the consumption of the energy is 

continuously increasing, and electricity production is 

constant. due to which there is shortage of electricity. 

according to HUNDREDS OF MILLIONS WITHOUT 

POWER IN INDIA FROM BBC JOURNAL 

 

 

DESCRIPTION OF COMPONENTS 

Rack and Pinion Gear 

Spring mechanism 

Bearings 

Finite element anlaysis 

Plastic speed breakers 

D.C.Generator/ Dynamo 

1Volt L.E.D Lights 

Belt pulley 

 

MECHANISM 

 The Rack and Pinion is a type of steering mechanism 

with a pair of gears which convert the rotary motion 

into the linear motion. 

A perfect example is the steering system for many cars. 

The steering wheel rotates the gear meshed with the 

rack. When the gear rotates, it will slide the rack left and 

right according to the way the wheel rotates. 

In order to minimise the emission of greenhouse gases, 

renewable energy technologies are widely used for 

electricity generation. Solar and wind technologies are 

frequently used for electricity generation. 

It can be used as renewable energy which are 

eco-friendly to the environment. 

 

METHODOLOGY 

 Converting the kinetic energy to electric energy via 

mechanical energy. This can be done when the brakes 

are applied upon the vehicle kinetic energy is produced. 

After this the kinetic energy is converted to mechanical 

energy using a rack and pinion gear and the by 

connecting the pinion gear to a generator shaft the 

energy is converted into electrical energy. 

1.Speed Breaker:-This is a normally used thing in 

everyday life. This element can be made from the 

composite of carbon fibre and rubber so that the speed 

breaker can sustain the heavy load of vehicles such as a 

container filled with some material in it. The speed 

breakers can be made such that the starting and ending 

slopes would be made up of concrete and cement 

mixture and the central part would be made up of the 

composite mentioned before.  

2. Rack and Pinion Gear:- This is one of the simplest 

types of gears and can be manufactured according to 

one’s own need. As the name suggests this type of gear 

has two components namely Rack which is a straight 

gear with tooth in only one direction, the second 

component is the Pinion which is a round shaped gear 

and will roll upon the rack to perform its task. The 

alignment of this gear will be in vertical direction.   

3. Generator: - A generator is a device which converts 

mechanical energy into electrical energy. In this case the 

work of the generator remains the same and for that the 

shaft of the generator will have a pinion gear on its 

edge. The pinion gear will be meshed with the pinion 

gear of Rack and Pinion arrangement. As the first pinion 

gear will rotate the second gear will also rotate with the 
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shaft of the generator. This will induce EMF (Electro 

Motive Force) in the generator and electricity will be 

produced. 

4. Electricity Storage: - It is very difficult to store 

electricity for a long time into any kind of storage. To 

deal with this issue a battery pack will be introduced 

which will help us store the electric energy in to the 

battery pack. Also battery packs can be useful to 

transfer electric energy from one place to another.. 

However, if you wish to use units of T, either refer to 

magnetic flux density B or magnetic field strength 

symbolized as µ0H. Use the center dot to separate 

compound units, e.g., “A·m2.” 

 

RACK PINION IN POWER GENERATION OF 

SPEED BREAKER 

 When a car reaches on speed breaker, rack moves 

downward to generate linear motion . Two pinions 

are attached to a rack which converts the linear 

motion of rack intorotary motion. 

❖ Both pinions have unidirectional motion, like as 

bicycle sprocket. Two gears are mounted on pinion 

shaft’s to transfer mechanical power tothecommon shaft 

having one gear. 

❖ . A belt is used to transfer mechanical motion of the 

common shaft to DC generator. 

❖ DC generator generates DC power which is stored 

in batteries same as in solar technology. The generated 

power can be used for the domestic purpose or 

commercially, which are present near the speed breaker 

❖ When a car reaches on the speed breaker, it applies 

its weight on the speed breaker. The rack is connected 

with the speed breaker and two pinions mesh across the 

rack. 

❖ Due to the weight on the speed breaker, rack moves 

downward and linear motion is obtained. 

❖ It rotates the pinions which are attached on the both 

sides of the rack. At this point, linear motion of rack 

converts into angular motion. 

❖ Only right sided pinion transfer power and pinion 

mashed on left side keep rotating without transfer of 

power. 

❖ . The pinions were designed to work as sprocket of 

the bicycle. At load, one side of pinion engages and 

another side of pinion disengage. 

❖ Similarly, restoring force engages another side of the 

pinion and first side of pinion disengage. They transfer 

power in forward as well as the reverse stroke of speed 

breaker respectively and provide continuous angular 

motion 

 

BLOCK DIAGRAM 

 
 

2. ACTUAL PROJECT DESIGN 
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OBJECTIVES 

❖ To use a non conventional source of energy to 

generate electricity 

❖ At low cost it can generate electricity 

❖ To trap readily available source of energy 

❖ To reduce load on national grid 

❖ Suitable at parking of multiplexes, malls, toll booths, 

signals, etc. 

❖ Uses: Charging batteries and using them to light up 

the streets, etc 

ADVANTAGES 

Here are some of the advantages of using this type of 

Power Generation program:- 

 No consumption of any fossil fuel 

 No manual work necessary during  

 GenerationEco-friendly. 

 24 hours applicable. 

 Low installation cost. 

 Low maintenance cost. 

 Simple in construction.  

 Less space is required.  

 Pollution free power generation.  

 Energy available all year round.  

 Maximum utilization of energy. 

3. APPLICATIONS  

The Power generated can be used in many places like  

  Street lights.  

  Road signals.  

  Sign boards on roads.  

  Digital advertising boards on roads.  

  Lighting of the check post on the highways. 

CALCULATION 

 Mass of a regular car = 1600kg (Avg.) 

 Weight of car = Mass * Acceleration due to gravity = 

1600kg * 9.8ms-2 = 15680N 

 Height of Speed Breaker = 40cm 

 Work done = Force * Displacement = Weight of car * 

Height of Speed Breaker = 15680N * 0.40m = 

6272Nm 

 Power = Work done / time = 6272Nm / 60s = 

104.5WPower generated in a day = 104.5W * 24hr * 

60 min = 150.48 KW 

This Power generated by vehicles is more than sufficient 

to power street lights all night. 

4. CONCLUSION 

As day by day power consumption increases but 

electric crisis occur. So the minor needs of electricity 

such as street lights and traffic signals can be generated 

from speed breakers. Instead of wasting kinetic energy 

of vehicles at speed breakers the minor needs can be 

met by converting kinetic energy to electrical energy 

FUTURE SCOPE 

Such speed breakers can be designed for heavy vehicles, 

thus increasing input torque and ultimately output of 

generator.  

❖ More suitable and compact mechanisms to enhance 

efficiency.  

❖A survey on the energy consumption in India had 

published a pathetic report that 85,000 villages in India 

do not still have electricity. Supply of power in most of 

the country is poor. Hence more research and 

development of technologies are needed in this field. 

This energy can be used for the lights on the either sides 

of the roads and thus power that is consumed by these 

lights can be utilized to send power to these villages.  

❖ It may also be used for light vehicle also  
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