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ABSTRACT 

 

The aim of this paper is to design and construct a small scale model of a speed breaker electric power generator by 

harnessing the kinetic energy from vehicles to generate electric power using Ikpoba Hill, upper mission extension in 

Uteh community, Benin City, Edo State, Nigeria as a case study. In this paper, the process of conversion of kinetic 

energy to electrical energy using a movable speed breaker mechanism and shows that it can produce adequate 

amount of power for streets lights and traffic lights is demonstrated. A small scale model of the speed breaker 

generator was designed and then constructed using a flywheel, battery, inverter, spring, the rack and pinion system 

and a DC motor. It was constructed in such a way that little applied pressure by hand on the speed breaker caused 

generation of electrical power. The results from the paper indicated that a total of 65×150W streetlight could be 

installed along the highway thereby adding aesthetic to the city at night in addition to providing source of light to 

commuters along the way thereby reducing the burden of municipal lightning on the appropriate authority. 
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1. INTRODUCTION  

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

input in all sectors of any country’s economy. The day to day increasing population and decreasing conventional 

sources for the power generation, provides a need to think of alterative/ non-conventional energy source. This 

project is geared towards conserving the kinetic energy that goes wasted while vehicles move.  The number of 

vehicles plying the roads and moving over speed breakers is increasing daily. According to the Road Transport Data 

released by National Bureau of Statistics (NBS) in 2017, Nigeria has an estimated vehicle population of over 

11.5million cars nationwide; just imagine all those useful energy being wasted.  Beneath the speed breaker we could 

set up an electro-mechanical unit known to be power hump, which would help us in conserving this energy and use 

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

generated power can be stored by using different electrical devices. We can supply lights to nearby areas and thus 

help the country’s economy. Energy is the primary need for survival of all organisms in the universe. But in this fast 

moving world, population is increasing day by day and the conventional energy sources are lessening .There is a 

major problem of epileptic power supply in Nigeria owing to inadequate power generation means. This leads to the 

inability of government to reliably power up street lights. These streets light are needed for safety and security 

purposes. It has led to the reliance on fossil fuel to power up these lights but this has its own economic and 

environmental negative side effects. 

2.  REVIEW OF RELATED WORK 

The Speed Breaker (SB) is a more powerful means of powering street lights and traffic lights than fossil fuel 

generators. Unlike fossil generators, it doesn’t require constant supply of fossil fuel to generate power; instead its 

source is an abundant and non-conventional one: Kinetic Energy from moving vehicles. The practical installation of 

this machine will lead to the creation of new speed breakers on the roads and possible rehabilitation of old worn-out 

speed breakers on roads thus reducing road accidents.  Global warming is precedent issue today. This technique 

would serve as a model to show an alternative means of renewable electrical power generation that is clean, green 

and sustainable.  

A model was designed using a Permanent Magnet Direct Current (PMDC) generator, through springs, ball bearings, 

rack, and pinion gear by Amaize et al (2018) The results obtained from the system shows that the system generates a 

higher voltage at lower speed limit and a lower voltage at a higher speed limit. Further results show that 4.9MWh of 

electric energy could be generated if the present vehicular traffic situation in Nigeria is seeing as an advantage.  The 



work by Deepali et al (2009) focused primarily on using a different kind of speed breaker hump called Rollers. 

Rollers are tyre shaped and can rotate when a tangential force is applied to any point on its surface when it is fixed 

to a point. The system worked successfully and it is easy to install, requires less maintenance but the main problem 

it faced is that the vertical distance obtained is small and thus voltage produced is very limited. Also, Samiullah, 

(2010) aimed at designing the generator with the common speed breakers seen on roads with some few 

modifications. One of such modifications involved using a steel mould rather than a cement casted mould. This 

aided internal jointing of various other components through welding that would have been impossible if the mould 

were made of the usual cement casting. Other materials used include: rack, pinion, sprocket wheels, chain spur gears 

and springs. The system worked well and produced adequate electrical power. He managed to design the generator 

in such a way that it could be implemented on any road and supply a substantial amount of power for consumption. 

The major drawback of the system was its susceptibility to corrosion (rust). Most of the materials used had low 

resistance to rust and were not protected against it and over time this would have led to rapid deterioration of the 

machine well below its life expectancy. Several attempts have been made to harness the kinetic energy of vehicles 

via speed bump and converting it to electrical energy. These attempted designs include Mechanized Speed Bump 

installed at Burger king Drive-Through. Singh et al (2009) made use of spring in the speed breaker design, 

Aswathaman. and Priyadarshini, (2010)  employed the use of rack and pinion,  Fatima et al (2016) made use of 

slider crank mechanism in Road Power Generation, Shakun, (2011) made a comparison of the various techniques 

available for generating electricity from speed breakers like the crankshaft mechanism, roller mechanism and the 

rack and pinion mechanism, with the rack and pinion mechanism having the overall advantage when compared with 

the others while Ankit et al (2012) presented an experimental study of the use of speed breakers to generate 

electricity.  

3. METHODOLOGY 

SPEED BUMP SPECIFICATIONS 
The speed bump (SB) is the part of the system that is above ground. It is made of bent sheet metal. It receives the 

applied force and transmits it to the rack and pinion mechanism that is attached to it through arc welding joints. The 

specifications used for the study are itemized as follows which is followed by the power calculations. 

 

Length of bump = 100cm 

Height of bump = 10cm 

Height from ground = 91cm 

Width of bump =29cm 

Radius of bump = 38cm  

Vertical distance travelled by bump = 12cm 

Thickness of sheet metal used = 2mm 

 

SPECIFICATIONS OF RACK AND PINION 

Length of mechanism = 61cm 

Radius of mechanism = 3.5cm 

 

SPECIFICATIONS OF FLYWHEEL 

Material = Vanadium 

Number of teeth = 120 

 

SPECIFICATIONS OF BENDIX DRIVE 

Number of teeth = 9 

Made of vanadium 

 

SPEED RATIO (SR 
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Thus, the speed ratio of the SB is 13.333. This implies that the speed of the generator will be about thirteen (13) 

times that of the speed created by the applied force  (Khurmi & Gupta 2018). 

 

SPECIFICATIONS OF RETURNING SPRING 

Number of springs = 4 

Resistance of spring = low  

 

SPECIFICATIONS OF DC GENRATOR 

Voltage rating = 12V 

Frequency = 50Hz 

Maximum speed = 3000rpm 

SPECIFICATIONS OF BATTERY 

Current rating =18AH 

Voltage rating = 12V 

 

SPECIFICATIONS OF INVERTER 

Rating = 500W 

Wave = Sine wave 

 

STRUCTURING  

The support structure of the machine is made from angle iron which is used to form the pillar and base holding up 

various components. There is also a barrel attached to the speed bump and springs to take the speed bump back up 

immediately the applied force is removed. 

 

DIMENSIONS OF STRUCTURE 

Size of angle iron = 4cm 

Length of vertical iron = 91cm 

Number of vertical iron = 4 

Size of barrel = 3.81cm 

 

 
Fig. 2: The Support Structure of the Model 

 



 
Fig. 3 Front View of the Model 

 

 
Fig. 4:  Plan View of the Model 

 

A case study was carried out on the power generation using speed breakers at a convenient location. It could be 

installed within the case study area in Benin City. The choice of the location was affected by some factors which 

include how sloppy the road is and the efficiency of the drainage system, the absence of street lights and speed 

breakers on the road. Ikpoba hill in upper mission extension in Uteh community was chosen as a suitable location 

because it fits all the aforementioned criteria. An average distance of 1.4km was covered starting from the end of the 

Ikpoba river bridge passing along Tenboga junction, all the way to Erediawa junction.  Based on the distance 

covered (1.4km) an average of 65 lighting points would be needed. 

 

 

POWER CALCULATION 
Considering a mass = 94Kg 

The distance of travel of speed breaker = 10cm 

Work done = weight of body x distance travelled by the speed bump 

Weight of body = 94 x 9.81 = 922.14N 

Therefore, Work done = 922.14 x 0.1 = 92.214J 

Assuming this is the power generated per second, then,   

Power generated in one minute = 92.214/60 = 1.53W 

Power generated in one hour = 60 x 1.53W = 92.214W 

Power generated for 24 hours = 24 x 92.214 = 2.2KW 

The block diagram used in the design of the speed breaker is presented in Figure 5 



 

Fig 5:  Block Diagram of the Speed Breaker Generator Model 

 

Assuming:  

The mass of the average vehicle travelling over the speed breaker = 300kg 

Height of speed breaker = 10cm 

Then, 

Work done = weight of the body x distance travelled by the vehicle 

Weight of body = 300kg x 9.81 = 2943N 

Distance travelled by the body = height of speed breaker = 10cm 

Power = work done/second = (2943 x 0.1)/60 = 4.905W 

The output power developed for 1 vehicle passing over the speed breaker for one minute = 4.905W 

Assuming 30 vehicles passes over the speed breaker Therefore power generated for one hour with 30 cars per minute = 

147.25 x 60 = 8.829KW 

Power developed from 7am – 7pm (12 hours) = 105.9KW 

Assuming power factor = 0.85 

The total power developed = 105.9KW/ 0.85 = 124.644KVA 

To estimate the number of batteries to be used we calculate using reactive power. 

Voltage = 240V 

Recall Q = AV 

A = Q/V=124.644KVA/ 240V = 519.35A 

Capacity of battery, C = A x Hours, Hours = 12hrs 

C = 519.35 x 12 = 6232AH 

Number of batteries needed = 6232/ 200 = 31 batteries 

The street light to be used is a High Pressure Sodium Lamp (Van Vliet and de Groot, 1986). 

The number of street lights to be installed on the road = 65 street lights (150w each) 

Therefore, the total power consumption = 65 x 150 = 9750 = 9.75KW 

Converting to apparent power, 

Power = 9.750KW/ 0.85 = 11.471KVA 

Therefore, a 12.5 KVA inverter will be used.  

The power generated is more than enough to supply the load and has enough capacity in case of future for one minute, then 

power generated   = 30 x 4.905 = 147.15W 

 

4. RESULTS 

Operation of the Speed Breaker Power Generator 

The system is concerned with the generation of electricity from a speed breaker setup. The load (the weight of the 

person applying the downward pressure) acting upon the speed breaker setup, is thereby transmitted to the rack and 

pinion arrangement.  Here the reciprocating motion of the speed breaker is converted into rotary motion using the 

rack and pinion arrangement. The axis of the pinion is coupled to a flywheel. The teeth of the flywheel are 

connected to the teeth of the  endix at      which is coupled to the rotor shaft of the motor, which serves as a 

generator). The flywheel multiplies the speed of the Bendix which makes the speed sufficient to rotate the shaft of 



the generator. The generator produces the DC current. This DC current is now sent to the storage battery where it is 

stored. This current is then utilized for lighting purpose. From the design, the following were observed:                                                                                                                                                                                                           

I. The output voltage of the generator when the battery is not connected is higher than when the battery is 

connected.  

II. The maximum voltage obtained during several trials was about 5 volts, thus the suitable battery size for this 

project would be a 6 volts battery but those are not readily available and so a 12 volts battery is suitable.  

In Figures 6 – 7, the readings from the voltage with and without loads are presented 

 
Fig. 6:  Multimeter voltage output without Load (Battery) 

 

 
Fig 7: Multimeter voltage output with load (battery) 

 

4.  CONCLUSION  

“Electricity plays a very important role in our lives”  Miller, 1970). Due to population explosion, the current power 

generation has become insufficient to fulfil our requirements. In this paper, the technology that can be used to 

generate electricity from speed breakers in which the system used is reliable and this technique will help conserve 

our natural resources was explained. In coming days, this will prove a great boom to the world since it will save a lot 

of electricity from power plants that gets wasted in illuminating the street lights. As the conventional sources are 

depleting very fast, it’s high time to think of alternative resources. We get to save the power gained from 

conventional sources for efficient use. So this idea not only provides alternative but also adds to the economy of the 

country. Now vehicular traffic in big cities is on the rise, causing environmental and social problems, but this paper 

shows a means by which this can be utilized for power generation by means of the Power Hump. It has advantage 



that it does not utilize any external source (Nota 2005). Now the time has come to put forth these types of innovative 

ideas and researches should be done to upgrade their implication. 
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