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Abstract: Energy crisis has become a great bottleneck in our sophisticated life and the demand for electricity continues to 
rise in all parts of the world. The most optimistic estimates have fossil fuel lasting no more than 100 years; however, they 
may become economically undesirable soon. According to statistics provided by the Ministry of road Transport & 
Highways, in India the lengths of national highway till year 2012 was 76,818 km and 15-20 highways are there in each state. 
The annual rate of growth of motor vehicle population in India has been almost 10 percent during the last decade. In the 
current scenario, when every day the newspapers are flooded with news of accidents due to high speed, speed breakers are 
becoming more and more crucial. These help to reduce the speed of vehicles, thereby enabling a comparatively smooth 
drive. This energy loss on speed breakers can be utilized for useful purposes. This project describes the potential of one such 
type of energy source available on roads and its utilization for useful work. This project is about harnessing the energy which 
is being wasted when the vehicle slows down near the speed breaker. Special arrangement called as “POWER HUMP” is 
used. This arrangement consists of rack & pinion, gears, chain sprocket, dynamo, battery etc., Power Hump setup is placed 
under the speed breaker. When vehicle moves over the Power Hump, rack moves downwards and meshes the pinion in 
contact. Pinion shaft is connected to dynamo by means of different gear pairs and chain sprockets.  Intermediate shafts are 
used to place gear pairs and chain sprockets, with help of which velocity ratio is increased. Electrical power output of the 
Power Hump setup is calculated by measuring the voltage and current. 
 

 
I. INTRODUCTION 
 
In the present scenario power becomes the major 
need for human life .The availability and its per 
capita consumptions are regarded as the index of 
national standard of living in the present day 
civilization. Energy is an important input in all the 
sectors of any countries economy. Energy crisis is 
due to two reasons, firstly the population of the world 
has been increasing rapidly and secondly standard of 
living of human beings has increased. India is the 
country, which majorly suffers with lack of sufficient 
power generation. The capital energy consumption of 
USA is about 8000 kWh, whereas INDIA is only 150 
kWh USA with 7% of world population consumes 
32% of total power generation where as INDIA as 
developing country with 20% of world population 
consumes only 1% of total energy consumed in the 
world.  The availability of regular conventional fossil 
fuels will be the main sources for power generation, 
but there is a fear that they will get exhausted 
eventually by the next few decades. Therefore, we 
have to investigate some approximate, alternative, 
new sources for the power generation, which will not 
be depleted by next few years. Another major 
problem, which is becoming the exciting topic for 
nowadays is the pollution. It affects all the living 
organisms. 
Power stations and automobiles are the major 
pollution producing places. Therefore, we have to 
investigate other types of renewable sources, which 
produce electricity without using any commercial 
fossil fuels, which is not producing any harmful 
products. Few such systems are already existing, 
using renewable energy such as solar wind), OTEC 

(ocean thermal energy conversions) etc., for power 
generation. One such technology which can be used 
to generate the power by such renewable energy is 
Power Hump. 
 
1.1 Power Hump 
Energy crisis has become a great bottleneck in our 
sophisticated life and the demand for electricity 
continues to rise in all parts of the world. The number 
of people without access of electricity remained 
unacceptably high at 1.3 billion, around 20% of the 
world’s population. Consequently, the developing 
countries share of global electricity demand jumps 
from 27% in 2000 to 43% in 2030. The International 
Energy Agency says the world will need almost 60% 
more energy in 2030. 
The most optimistic estimates have fossil fuel lasting 
no more than 100 years; however, they may become 
economically undesirable soon. Obviously, our world 
will have to move towards the renewable resources to 
sustain with electricity, only if we utilize the 
resources properly by implementing this kind of new 
mechanism, it leads to heal our world from power 
shortage. 
According to statistics provided by the Ministry of 
road Transport & Highways, in India the lengths of 
national highway till year 2012 was 76,818 km and 
15-20(on  average) highways are there in each state. 
In year 2002, 58.8 million and in 2004, 72.7 million 
vehicles were moving on Indian roads. The annual 
rate of growth of motor vehicle population in India 
has been almost 10 percent during the last decade. 
There is tremendous vehicular growth in India year 
by year .On Road these vehicles waste tremendous 
amount of energy due to speed breakers, the 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-6, Issue-5, May-2018, http://iraj.in 

Design & Development of Power Hump 
 

52 

increasing traffic and number of increasing speed 
breakers on roads motivate to manufacture an 
innovative device which can channelize the energy of 
vehicles that is wasted on speed breakers, to do some 
useful work.   
Many models were introduced according to the 
condition. After each generation, the efficiency of 
model increased and the limitations diminished. 
Different models have variant designs, with use of 
gears, belts, dynamos etc., with different application 
at different places. Each model was encouraged due 
to limitations of the previous one. 
In the current scenario, when every day the 
newspapers are flooded with news of accidents due to 
high speed, speed bumpers are becoming more and 
more crucial. These help to reduce the speed of 
vehicles, thereby enabling a comparatively smooth 
drive. Roads and highways are provided with speed 
breaker to control the speed of traffic in congested 
areas. This energy loss on speed bumpers can be 
utilized for useful purposes. This project describes the 
potential of one such type of energy source available 
on roads and its utilization for useful work. 
The number of vehicles on road is increasing rapidly 
and if we convert some of the kinetic energy of these 
vehicle into the rotational motion of generator then 
we can produce considerable amount of electricity, 
this is the main aim of this project. 
 
II. LITERATURE REVIEW 
 
[1]Aswathaman et al, ‘Every Speed Breaker Is Now 
A Source of Power’.This paper shows how energy 
can be tapped and used by a commonly used system 
on the road, speed breakers. The numbers of vehicles 
passing over the speed breaker in roads are increasing 
day by day. A large amount of energy is wasted at the 
speed breakers through the dissipation of heat and 
also through friction, every time a vehicle passes over 
it. There is great possibility of tapping this energy and 
generating power by making the speed-breaker as a 
power generation unit. The generated power can be 
used for the lamps, near the speed breakers. The 
utilization of energy is an indication of the growth of 
a nation. For example, the per capita energy 
consumption in USA is 9000 kWh (Kilo Watt hour) 
per year, whereas the consumption in India is 1200 
kWh (Kilo Watt hour). One might conclude that to be 
materially rich and prosperous, a human being needs 
to consume more and more energy. A recent 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 part of 
the country is poor. Hence more research and 
development and commercialization of technologies 
are needed in this field. India, unlike the top 
developed countries has very poor roads. Talking 
about a particular road itself includes a number of 
speed breakers. By just placing a unit like the “Power 
Generation Unit from Speed Breakers”, so much of 

energy can be tapped. 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 
to send power to these villages. 
[2] Shakun Srivastava et al, ‘Production of electricity 
by the use of speed breakers’. 
The rotor (rotating shaft) is directly connected to the 
prime mover and rotates as the prime mover. The 
rotor contains a magnet that, when turned, produces a 
moving or rotating magnetic field. The rotor is 
surrounded by a stationary casing called the stator, 
which contains the wound copper coils or windings. 
When the moving magnetic field passes by these 
windings, electricity is produced in them. By 
controlling the speed at which the rotor is turned, a 
steady flow of electricity is produced in the windings. 
These windings are connected to the electricity 
network via transmission lines. IIT Guwahati has 
evaluated the machine and recommended it to the 
Assam ministry of power for large scale funding. 
IIT’s design department says it is a ‘very viable 
proposition’ to harness thousands of megawatts of 
electricity untapped across the country every day. A 
vehicle weighing 1,000 kg going up a height of 10 cm 
on such a rumble strip produces approximately 0.98 
kilowatt power. So one such speed-breaker on a busy 
highway, where about 100vehicles pass every minute, 
about one kilo watt of electricity can be produced 
every single minute. The amount will be huge at the 
end of the day. A storage module like an inverter will 
have to be fitted to each such rumble strip to store 
this electricity. The cost of electricity generation and 
storage per megawatt from speed-breakers will be 
nearly Rs 1 crore as opposed to about Rs 8 crores in 
thermal or hydro power stations. 
[3]http://cleantechnica.com/2009/07/07/burger-king-
to-harness-kinetic-energy-from-speed-bumps/ 
The Burger King on U.S. Highway, Customers pull in 
and out all day, and at least 100,000 cars visit the 
drive-thru each year. A newly installed, mechanized 
speed bump will help them slow down and harvest 
some of that coasting energy. 
The weight of a car is used to throw a lever, explains 
Gerard Lynch, the engineer behind the Motion Power 
system developed for New Energy Technologies, a 
Maryland-based company. "The instantaneous power 
is 2,000 watts at five miles-per-hour, but it is 
instantaneous which means some form of storage will 
be required. 
 
III. OBJECTIVE OF THE PRESENT WORK 
 
The number of vehicles passing on the road is 
increasing rapidly and if we convert some of the 
Kinetic energy of these vehicle into the rotational 
motion of generator then we can produce 
considerable amount of electricity. 
While moving, the vehicles possess some kinetic 
energy and this energy is being wasted, since the 
vehicle brakes when it approaches a speed breaker. 
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The energy which is being wasted here can be utilised 
to generate power. This kinetic energy can be utilized 
to produce power by using a special arrangement 
called POWER HUMP. 
Special arrangement in the Power Hump consists of 
rack & pinion, gears, chain sprocket, dynamo, battery 
etc. POWER HUMP is a dome like device, which can 
be placed inside the speed breaker to generate the 
power. 
 
IV. WORKING OF POWER HUMP 
 

 
Figure 1: 3D Model of the Power Hump 

 
The power hump setup consists of a rack welded to 
the dome of the speed breaker. The rack is in mesh 
with its pinion. There are three shafts placed inside 
the setup, which contain gears which are keyed to the 
shaft. Sprocket is fixed to the shaft by sleeve and 
sprockets are connected by chain. The third shaft is 
connected to the dynamo by gear and the output wires 
from dynamo are connected to a light source. While 
moving, the vehicles possess some kinetic energy and 
it is being wasted. This kinetic energy which is being 
wasted can be utilized to produce power by using a 
special arrangement called POWER HUMP. It is an 
Electro-Mechanical unit. It utilizes both mechanical 
technologies and electrical techniques for the power 
generation and its storage. POWER HUMP is a dome 
like device likely to be a speed breaker. 
Whenever the vehicle is allowed to pass over the 
dome it gets pressed downwards, the springs attached 
to the dome are compressed and the rack which is 
attached to the bottom of the dome moves downward 
in reciprocating motion. Since the teeth of the rack 
are in contact with the gears, there exists conversion 
of reciprocating motion of the rack into rotary motion 
of the gears. The pinion shaft has large spur gear 
connected to it which rotates according to the rotation 
of the pinion. This gear is contact with a smaller gear. 
The rotation of the small gear is magnified due to the 
velocity ratio of the gears in contact. Rotation from 
second shaft is transferred to third shaft with the help 
of sprocket which is connected to a free wheel which 
rotates in only one direction; free wheel and sprocket 
are connected through chain. Also here the rotation is 
magnified due to gear ratio. Rotation from third shaft 

is transferred to the fourth shaft which is coupled 
with the dynamo through spur gear pair. 
Dynamo has stator coil and rotating magnet, stator 
coil is placed inside the rotating magnet. Rotation of 
the magnet induces electromotive force in the stator 
coil. This power produced in the dynamo is sent to a 
regulator. Regulator stops the fluctuation in the 
voltage and gives constant DC output. This is 
connected to a battery and a light source. The 
conversion will be proportional to traffic density. All 
this mechanism can be housed under the dome, like 
speed breaker, which is called HUMP. The electrical 
output can be improved by arranging these POWER 
HUMPS in series. This generated power can be 
amplified and stored using different electrical 
devices. 
 
4.1 Different components details 
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 or linear to rotary motion. 
 

 
Figure 2: Rack & Pinion 

 

 
Table 1: Specification of Rack 

 
Table 2 Specification of Pinion 

 
2. SPUR GEARS: 
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.  

 
Table 3: Specification of Spur Gear (1st Pair) 
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Figure 3: Spur Gears 

 

 
Table 4: Specification of Spur Gear (2nd Pair) 

 
3. CHAIN: 
Chain is used to transfer power from sprocket to free 
wheel. 
 

 
Figure 4: Sprocket, Free Wheel, Chain 

 

 
Table 5: Specification of Sprocket 

 
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.  
 

 
Figure 5: Shafts 

 
Table 6: Specification of Shaft 

 
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. 

 

 
Table 7: Specification of springs 

 
6. 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.  
 

 
Figure 6: Bearings 

 

 
Table 8: Specification of Bearings 

 
7. CLAMPS: 
Bearings are placed firmly in the clamps and then 
clamps are welded to the sheet metal. 
 

 
Table 9: Specification of Frame 

 
8. DYNAMO: 
It is a device, which converts mechanical energy into 
electrical energy. It is a 12V DC stator coil, rotor 
magnet dynamo. The dynamo uses rotating coils of 
wire and magnetic fields to convert mechanical 
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rotation into a pulsing direct electric current through 
"faraday’s law of electromagnetic induction". 
Dynamo machine consists of a stationary structure, 
called stator, which is a coil and a rotating magnet 
which turns within that field. The rotation of the 
magnet in the field produces power. 
 

 
Figure 7: Dynamo 

9. REGULATOR: 
A voltage regulator is designed to automatically 
maintain a constant voltage. A voltage regulator may 
be a simple feed forward design. It may use an electro 
mechanical mechanism or electronic components. 
Depending on the design, it may be used to regulate 
one or more AC or DC voltages. 
 

 
Figure 8: Regulator 

 
4.2 FABRICATION OF POWER HUMP 
Specifications of the required materials are obtained 
by studying the literature survey. Then 3D model of 
the setup is modelled using Solid Edge. After the 3D 
modelling, design calculations are made to check if 
the obtained specifications are safe to the structure or 
not. 
After calculating the design parameter, materials 
required to construct the working model are 
procured.By welding, Angles and Sheet Metals 
together frame is fabricated. The shafts are step 
turned according to inner diameter of the gears and 
sprockets. Keyways are made on the shaft and key is 
fabricated. This key is welded to the keyways in the 
shaft. 

Sleeves are fabricated and gears with larger diameter 
than the shaft diameter are fixed to the sleeves. The 
gears are then fitted to the shaft on the keyways and 
further spot welded so that they don’t slip away. 
Sleeves are fitted to the sprocket and sprocket is 
welded to the shaft. Free Wheel is threaded and it is 
fitted to the sleeve and then it is welded on to the 
shaft. Chain is connected to the sprocket and free 
wheel. 
Bearings are fitted at the end of shaft. Clamps of 
dimensions of bearing diameter are made and bearing 
is fitted to the clamp. The required distance to fit the 
shaft is measured and marked on the sheet metal 
fitted to the frame. Then, required diameter of hole is 
drilled in the sheet metal. 
The shafts which have gears, sprocket, bearings 
clamps etc., are fitted to the frame by welding the 
clamps which are supporting the bearing. Two angles 
are welded at the top to place the spring. A doom like 
setup is placed above the spring which is of the shape 
of speed breaker. 
Rack is cut according to the required length and it is 
welded to the doom such that the rack teeth are in 
contact with the pinion while it moves up and down 
in its position. 
Stator coil and rotating magnet dynamo is used to 
produce power. Rotating magnet is fitted to a shaft 
and a small gear is fitted to the shaft, this small gear 
is in connection with a larger gear. Stator coil is fixed 
by nut and bolt then welded to the angle which is 
fitted to the frame for safety. 
 
The wires from the dynamo are connected to a 
regulator, which regulates the fluctuations of the 
voltage. Then it is connected to a diode bridge and 
this is connected to the battery to store produced 
power and light source is connected to it. The setup is 
painted.  
 
Using a multi-meter the values of voltage and current 
are measured and the electrical power output is 
calculated using Ohm’s law. 

 
Figure 9: Schematic Diagram of the Setup 
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Figure 10: Shafts, Gears, Chain &Sprocket 

 

 
Figure 11: Shaft on Gears 

 

 
Figure 12: Key Slotting 

 

 
Figure 13: Frame 

 

 
Figure 14: Top View 

 
Figure 15: Rear View 

 

 
Figure 16: Hump 

 

 
Figure 17: Clamps & Bearings 

 
V. RESULTS AND ANALYSIS 
 
Height of the Power Hump =10cm 
For the load of 40kg,  
 

 
Table 10: Result for 40kg 

 
Generated output voltage by one push on the speed 
breaker=18.2V 
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Current in the circuit during one push=0.172A 
As per Ohm’s law, 
Electrical Power Developed, P=VI 
P=18.2*0.172=3.13W 
Electrical Power Developed=3.13W 
For the load of 60kg, 

 

 
Table 11:  Result for 60kg 

 
Generated output voltage by one push on the speed 
breaker=17.8V 
Current in the circuit during one push=0.1724A 
As per Ohm’s law, 
Electrical Power Developed, P=VI 
P=17.8*0.1724=3.07W 
Electrical Power Developed=3.07W 
For the load of 80kg, 
 

 
Table 12: Results for 80kg 

 
Generated output voltage by one push on the speed 
breaker=18V 
Current in the circuit during one push=0.1706A 
As per Ohm’s law, 
Electrical Power Developed, P=VI 
P=18*0.1706=3.07W 
Electrical Power Developed=3.07W 
 
Different loads have been applied (40kg, 60kg, 80kg) 
on the power hump. Different trails have been taken 
for each of the above mentioned loads. Voltage & 
current are measured using multi-meter and it has 
been shown in the above tables. It was seen that there 
were no significant change in voltage & current for 
different loads. Electrical power has been calculated 
for the different applied loads. The power obtained in 
all trails has been found to be nearly same. 
 

CONCLUSION 
 
Vehicle traffic is a major issue in most big cities. This 
can be used to our advantage by installing these speed 
breakers in heavy traffic roads and toll booths we can 
generate electricity almost continuously by using the 
weight of the vehicles to produce mechanical power 
in the shafts by using the rack and pinion mechanism. 
As this method does not require any external power 
source and the traffic never reduces, these speed 
breakers are more reliable and have a greater life 
span. 
This method has many advantages such as Power 
generation does not require any fuel input, Running 
cost is very less, This is a non-conventional form of 
energy and therefore very useful in the present 
scenario of energy crisis. Limitations of this system 
are, as the number of mechanical moving parts is high 
and therefore there are very large frictional losses and 
therefore require more maintenance. 
The power generated is directly proportional to the 
speed of the vehicle passing over it because of 
dynamic load acting on it. By testing the rig which 
we have developed we have come to a conclusion 
that faster the doom moves downwards more is the 
voltage and current produced because downward 
movement of the rack is directly proportional to 
movement of doom which is directly proportional to 
the rotation of pinion. Load acting on the doom is 
considered to be dynamic load because the load 
acting on the doom changes according to the speed of 
the vehicle. 
This power generated can be stored using some 
storage means and it can be utilized for the necessary 
applications. 
 
REFERENCE 
 
[1] Aswathaman.V and  Priyadharshini.M, (2011),  Every Speed 

Breaker Is  Now A Source Of Power, International 
Conference on Biology, Environment and Chemistry, 
IPCBEE  vol.1  IACSIT Press, Singapore. 

[2] Shakun Srivastava, (2011), Production of electricity by the 
use of speed breakers, Journal of Engineering Research and 
Studies, Vol.2, No.1.  

[3] http://cleantechnica.com/2009/07/07/burger-king-to-harness-
kinetic-energy-from-speed-bumps/ 

[4] Meenu Bala, Power Generation From Speed Breakers, 
International Journal Of Advance Research In Science and 
Engineering, 2013. 

[5] Alok Kumar Singh , Deepak Singh, Madhawendra 
Kumar,Vijay Pandit  and Prof. Surendra Agrawal, (2013), 
Generation of Electricity through Speed Breaker Mechanism, 
International Journal of Innovations in Engineering and 
Technology (IJIET), Volume-2, Issue-2, ISSN:2319-1058. 

 
 
 
 
 
 
 

 


