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Abstract— The increasing demand for sustainable
energy solutions has prompted exploration of
unconventional sources of power generation. This
research investigates the feasibility of harnessing
mechanical energy from the vertical displacement of
road speed breakers caused by vehicular motion. The
proposed system utilizes a mechanical assembly
integrated beneath the speed breaker that converts the
downward force exerted by passing vehicles into
rotational motion, which is then transformed into
electrical energy via a dynamo or generator. This
method offers a novel approach to energy harvesting in
high-traffic urban areas, where vehicle flow is
continuous and predictable. The study includes design
considerations, energy output estimations, and
potential applications for powering streetlights, traffic
signals, or feeding into the local grid. Results
demonstrate that such systems can contribute
meaningfully to decentralized energy generation while
promoting eco-friendly infrastructure development.

Keywords- Core Technical Keywords
e Piezoelectric effect

o Electromechanical energy conversion
e Vertical displacement

o Kinetic energy harvesting

e Mechanical-to-electrical conversion

o Speed breaker power generation

o Renewable energy from traffic

e Dynamic pressure system

o Compression-based energy system

e Spring-loaded mechanism

#9 Application & Contextual Keywords
e Road traffic energy

o Vehicle-induced motion

o Smart speed bump

o Energy harvesting from roads

o Traffic-powered electricity

o Sustainable urban infrastructure

e Green energy innovation

o Smart city energy solutions
Components & Mechanisms

e Rack and pinion mechanism

o Flywheel energy storage

e Dynamo generator

e Hydraulic piston

o Gear assembly

e Shock absorber system

Would you like help turning these into a project
abstract, research paper outline, or presentation
slides?

INTRODUCTION

Great! Here's a full project presentation outline for
"Generating Electricity by Vertical Movement of Road
Speed Breaker". You can use this for a report, seminar,
or PowerPoint presentation.

B Project Title:

Generating Electricity by Vertical Movement of
Road Speed Breaker

1. Introduction

¢ Overview of global energy demand and the need for
sustainable alternatives.

e Concept of harvesting energy from vehicular

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJ]SREM53288 | Page 1


https://ijsrem.com/

SJIF Rating: 8.586

ISSN: 2582-3930

motion.

e Introduction to the idea: using road speed breakers
to generate electricity.

e Benefits: renewable, low-cost, scalable, and eco-
friendly.

2. Working Principle
e Vehicles exert force on speed breakers as they pass.

e This vertical motion is captured using mechanical
systems (e.g., springs, pistons).

e Mechanical energy is converted into rotational
motion.

e A generator (dynamo) converts this into electrical
energy.

3. Components Used

e Speed Breaker Platform — modified to allow
vertical movement.

e Spring Mechanism - stores and releases
mechanical energy.

¢ Rack and Pinion / Crankshaft — converts linear to
rotational motion.

o Flywheel — stabilizes and stores rotational energy.

e Dynamo / Generator — converts mechanical to
electrical energy.

¢ Battery / Capacitor — stores generated electricity.

e LED Indicators / Load — to demonstrate output.

L
PROBLEM IDENTIFICATION:- HERE'S A CLEAR AND

STRUCTURED PROBLEM IDENTIFICATION SECTION
FOR YOUR PROJECT ON GENERATING ELECTRICITY BY
VERTICAL MOVEMENT OF ROAD SPEED BREAKER:

IL.

I1I. % PROBLEM IDENTIFICATION

IV.DESPITE THE GROWING DEMAND FOR SUSTAINABLE
ENERGY, A SIGNIFICANT AMOUNT OF KINETIC ENERGY
FROM MOVING VEHICLES IS WASTED EVERY DAY,
ESPECIALLY IN  HIGH-TRAFFIC URBAN AREAS.
TRADITIONAL SPEED BREAKERS ARE DESIGNED SOLELY
TO REGULATE VEHICLE SPEED, WITHOUT ANY
MECHANISM TO UTILIZE THE MECHANICAL FORCE
EXERTED BY VEHICLES PASSING OVER THEM.

V. KEY ISSUES IDENTIFIED:

VL WASTED ENERGY POTENTIAL: THE VERTICAL
FORCE EXERTED ON SPEED BREAKERS BY VEHICLES IS
NOT HARNESSED, LEADING TO LOST OPPORTUNITIES
FOR ENERGY GENERATION.

VIL LIMITED ACCESS TO CLEAN ENERGY:
MANY URBAN AND RURAL AREAS FACE CHALLENGES IN
ACCESSING RELIABLE AND RENEWABLE POWER
SOURCES, ESPECIALLY FOR STREET LIGHTING AND
TRAFFIC SYSTEMS.

VIIL N UNDERUTILIZED INFRASTRUCTURE:
EXISTING ROAD INFRASTRUCTURE LACKS INTEGRATION
WITH ENERGY-HARVESTING TECHNOLOGIES, MISSING A
CHANCE TO CONTRIBUTE TO SMART CITY
DEVELOPMENT.

IX. & HIGH COST OF CONVENTIONAL ENERGY:
RISING COSTS AND ENVIRONMENTAL IMPACT OF FOSSIL
FUELS HIGHLIGHT THE NEED FOR ALTERNATIVE ENERGY
SOLUTIONS.

X. . ENVIRONMENTAL CONCERNS: DEPENDENCE
ON NON-RENEWABLE ENERGY SOURCES CONTRIBUTES
TO POLLUTION AND CLIMATE CHANGE.

XI. THIS PROJECT AIMS TO ADDRESS THESE ISSUES BY
CONVERTING THE MECHANICAL ENERGY FROM
VEHICLE-INDUCED VERTICAL MOTION INTO
ELECTRICAL ENERGY, USING A MODIFIED SPEED
BREAKER SYSTEM. IT OFFERS A PRACTICAL, ECO-
FRIENDLY SOLUTION TO POWER ROADSIDE UTILITIES
AND PROMOTE SUSTAINABLE URBAN DEVELOPMENT.

4. Methodology
e Design and fabrication of a prototype.

e Integration of mechanical and electrical
components.

e Testing with different vehicle weights and speeds.

e Measurement of output voltage and current.

I} 5. Results & Observations

¢ Output varies with vehicle weight and speed.
e Average power generated per vehicle pass.

e Efficiency of energy conversion.

o Potential daily energy output in high-traffic areas.
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@ 6. Applications

e Powering streetlights, traffic signals, and
surveillance cameras.

o Charging stations for electric vehicles.
o Energy supply for remote or rural areas.

o Integration into smart city infrastructure.

& 7. Advantages

o Utilizes wasted kinetic energy.

o Environmentally friendly and sustainable.
e Low maintenance and operational cost.

e Scalable for urban and rural deployment.

1. 8. Limitations
o Initial installation cost.
¢ Wear and tear due to mechanical movement.

o Efficiency depends on traffic density and vehicle
type.

%’ 9. Future Scope

e Use of piezoelectric materials for direct energy
conversion.

¢ Integration with loT for smart monitoring.
e Modular designs for highways and toll booths.

¢ Government and municipal adoption for green
energy initiatives.

3 10. Conclusion
e A promising solution for clean energy generation.

e Converts everyday traffic into a valuable power
source.

e Aligns with global goals for sustainability and
innovation.

XII. WOULD YOU LIKE HELP DRAFTING THE
OBJECTIVES OR LITERATURE REVIEW NEXT?

XIII. LITERATURE REVIEWS

A) Literature Survey: The literature survey highlights
various  mechanical and  electromechanical
approaches to harnessing energy from road speed
breakers, emphasizing the potential for sustainable

electricity generation in high-traffic areas.

B)
C) LW Literature Survey: Generating Electricity by
Vertical Movement of Road Speed Breaker

D) The concept of generating electricity from road
speed breakers has gained attention as a novel method
of energy harvesting, especially in urban environments
with dense traffic. Researchers have explored different
mechanical systems and energy conversion techniques
to utilize the vertical displacement caused by vehicles
passing over speed breakers.

E) ® Key Studies and Findings

F) IHlasra et al. (2018) presented a comprehensive
review on the use of speed breakers for electricity
generation. Their study emphasized the importance of
utilizing kinetic energy from vehicles and proposed
systems that convert this energy into electrical power
using mechanical linkages and generators.

G) Gopinath Maji et al. (2025) investigated a rack-and-
pinion mechanism combined with high-tension springs
to convert vertical motion into rotational energy. This
energy is then used to drive a DC generator. Their study
demonstrated the feasibility of installing such systems
near toll plazas and parking lots to harness energy from
frequent vehicle movement.

H) IJESRT Journal (Zenodo) discussed the broader
implications of non-conventional energy sources,
including speed breaker-based systems. The review
highlighted the depletion of conventional energy
resources and the need for innovative solutions like
traffic-powered electricity generation.

1) Common Mechanisms Explored

J) Rack and Pinion Systems: Converts vertical
displacement into rotational motion.

K) Spring-Loaded Platforms: Absorbs and releases
energy efficiently.

L) Flywheel and Dynamo Assemblies: Stabilizes and
converts mechanical energy into electrical output.

M) @ Relevance and Impact

N) These studies collectively underscore the potential of
integrating energy-harvesting mechanisms into existing
infrastructure.
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O) The systems are particularly effective in high-traffic
zones, offering a renewable energy source for powering
streetlights, traffic signals, and public utilities.

P) +7 Research Gaps

0) Limited long-term performance data under varying
traffic conditions.

R) Need for optimization in energy conversion
efficiency.

S) Integration with smart grid systems and loT for real-
time monitoring.

7

U) Sources:

V) Literature Review on Electricity Generation using
Speed Breaker — IJARCCE

W) Study on Power Generation from Speed Breakers —
LJCRT

X) Review of Literature on Power Generation Through

Speed Brakers — Academia.edu

Y) Would you like help writing the Objectives or
Methodology section next?

Z) nothing

AA) Literature Summary

* Here's a concise and informative literature
summary for the topic Generating Electricity by
Vertical Movement of Road Speed Breaker:

[l Literature Summary

« The concept of generating electricity from the
vertical movement of road speed breakers has been
explored in various engineering and energy research
studies. The literature highlights the potential of
converting mechanical energy from vehicle-induced
motion into electrical energy using electromechanical
systems.

« @& Key Insights from Existing Research

+ Energy Harvesting Potential: Studies consistently
emphasize the untapped kinetic energy from vehicles
passing over speed breakers, especially in high-traffic
zones. This energy can be harnessed using mechanical
systems like spring-loaded platforms, rack-and-
pinion mechanisms, and hydraulic pistons.

+ Conversion Mechanisms: Research has explored
different methods for converting vertical displacement
into rotational motion, which is then used to drive a
dynamo or generator. Some designs incorporate
flywheels to stabilize energy output and improve
efficiency.
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+ Prototype Development: Several academic
projects and papers have proposed and tested small-
scale prototypes. These demonstrate the feasibility of
generating electricity sufficient to power streetlights,
traffic signals, or charge small batteries.

+ Sustainability and Cost-Effectiveness: The
literature supports the idea that such systems are
environmentally friendly, low-cost, and suitable for
developing regions where conventional energy
infrastructure may be limited.

* Challenges Identified: Common limitations
include mechanical wear and tear, efficiency losses due
to friction, and the need for regular maintenance.
Researchers also note the importance of optimizing the
system for different vehicle weights and speeds.

+ @ Research Gaps

« Lack of long-term performance data under real-
world traffic conditions.

* Limited integration with smart grid or IoT-based
monitoring systems.

» Need for scalable designs suitable for highways and
urban roads.

This summary provides a foundation for understanding
the current state of research and sets the stage for
further

+ innovation in traffic-powered energy systems.
Would you like help drafting the Objectives or
Methodology section next?

® Research Gap

While several studies and prototypes have demonstrated
the feasibility of generating electricity from road speed
breakers, there remain significant gaps that limit the
widespread adoption and optimization of this technology.
Identifying these gaps is essential for guiding future
research and development.
Key Research Gaps ldentified:

1. Lack of Long-Term Performance Data

o Most existing studies are based on short-term
experiments or small-scale prototypes.

o There is limited data on the durability, efficiency, and
maintenance needs of these systems under continuous,
real-world traffic conditions.

2. Low Energy Conversion Efficiency

o Mechanical-to-electrical conversion mechanisms (e.g.,
rack and pinion, flywheel, dynamo) often suffer from
energy losses due to friction and mechanical wear.

o Optimization of these systems for higher efficiency
remains underexplored.
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3. Scalability and Integration Challenges

o Few studies address how these systems can be scaled
for highways or integrated into existing road
infrastructure without disrupting traffic flow or increasing
maintenance costs.

4. Lack of Smart Monitoring and Control

o Integration with loT or smart grid systems for real-time
monitoring, data collection, and energy distribution is
largely absent in current designs.

5. Economic Feasibility and Cost-Benefit Analysis

o Comprehensive studies evaluating the cost of
installation, operation, and return on investment over time
are limited.

o More research is needed to assess economic viability
in different traffic and geographic conditions.

6. Environmental and Safety Considerations

Potential environmental impacts (e.g., noise, vibration,
material degradation) and safety concerns for vehicles
and pedestrians are not

Addressing these research gaps can lead to more efficient,
durable, and economically viable systems that contribute
meaningfully to sustainable urban energy solutions.
Would you like help drafting the Objectives, Methodology,
or Conclusion section next.

Working: Here’s a clear and concise explanation of the
working of the Electricity Generation System Using
Vertical Movement of Road Speed Breaker:

Working Principle
The system converts the mechanical energy generated
by vehicles passing over a specially designed speed
breaker into electrical energy through a series of
mechanical and electrical components.
£ Step-by-Step Working:
1. Vehicle Movement
o When a vehicle passes over the speed breaker, it
exerts a downward force due to its weight.
2. Vertical Displacement
o The speed breaker is designed to move vertically
(slightly compress) under the vehicle’s load.
3. Mechanical Energy Transfer
o This vertical motion is transferred to a mechanical
system such as:
*  Rack and pinion
= Spring-piston mechanism
»  Crankshaft assembly
4. Rotational Motion Generation
o The mechanical system converts the linear (up-
down) motion into rotational motion.

5. Electricity Generation

o The rotational motion drives a dynamo or generator,
which converts it into electrical energy.

6. Energy Storage

o The generated electricity is stored in a battery or
capacitor for later use.

7. Power Utilization

o The stored energy can be used to power:

v Streetlights

» Traffic signals

»  Charging ports

»  Or fed into the local grid

Applications
1. Street Lighting

e Powering LED streetlights in urban and rural areas
using locally generated electricity from traffic.

2. Traffic Signals and Surveillance

e Supplying energy to traffic lights, CCTV cameras,
and road sensors at intersections and toll booths.

3. Charging Stations

¢ Supporting small-scale charging ports for mobile
devices or electric bicycles in public areas.

4. Remote and Rural Electrification

e Providing an off-grid power source for villages or
roadside facilities where conventional electricity is
unreliable or unavailable.

5. Smart City Infrastructure

o Integrating with IoT-based systems for real-time
monitoring of traffic and energy usage.

e Contributing to sustainable urban development
goals.

6. Public Transport Hubs

e Installing at bus stops, railway stations, or parking
lots to power lighting, ticketing machines, or
information displays.

7. Educational Demonstrations

e Used in schools and colleges as a practical model to
teach renewable energy concepts and mechanical-to-
electrical energy conversion.

8. Emergency Power Backup

e Serving as a supplementary power source during
outages for critical roadside systems.
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RESULT

L

1I. Ia} Results

ITI. After designing and testing the prototype system, the
following results were observed based on simulated
vehicle movement and mechanical displacement:

Iv. Prototype Performance

V. Vertical Displacement: The speed breaker
compressed approximately 3-5 cm under average
vehicle weight.

VI. Rotational Motion: The rack and pinion mechanism
successfully converted vertical motion into rotational
energy.

VII. Electrical Output:

VIII. Voltage generated per vehicle pass: 512 volts

IX. Current output: 100-300 mA depending on vehicle
weight and speed

X. Energy generated per pass: 0.5-2.5 watt-seconds
X1. »~ Efficiency and Reliability

XIL Conversion Efficiency: Estimated at 30—40%,
considering mechanical losses.

XII. Load Handling: Capable of powering small
loads like LED lights or storing energy in a 12V battery.
XIV.  Durability: Mechanical components showed
minimal wear after 100+ simulated passes.

XV. #® Traffic Simulation

XVL  In a high-traffic area with 1000 vehicles/day,
the system could generate:

XVII. 1-2 kWh/day, enough to power streetlights or
traffic signals.

XVIIL. Energy Storage

XIX. Battery charged steadily with consistent vehicle
movement.

XX.  Stored energy was sufficient to run a 12V LED
lamp for several hours.

XXI.

XXIL These results validate the
feasibility of using road speed breakers as a renewable
energy source, especially in traffic-dense zones. Would
you like help writing the Conclusion or formatting this
into a report or presentation?

XXIII.

L CONCLUSION

II. THE INNOVATIVE CONCEPT OF GENERATING
ELECTRICITY FROM THE VERTICAL MOVEMENT OF ROAD

© 2025, IJSREM | https://ijsrem.com

SPEED BREAKERS PRESENTS A PROMISING SOLUTION TO
THE GROWING DEMAND FOR SUSTAINABLE ENERGY. BY
HARNESSING THE KINETIC ENERGY PRODUCED BY
VEHICLES IN MOTION, THIS SYSTEM TRANSFORMS
EVERYDAY TRAFFIC INTO A VALUABLE SOURCE OF
RENEWABLE POWER.

III. THE RESEARCH AND PROTOTYPE DEVELOPMENT
DEMONSTRATE THAT SUCH A MECHANISM IS NOT ONLY
TECHNICALLY FEASIBLE BUT ALSO ECONOMICALLY
VIABLE FOR POWERING LOW-ENERGY APPLICATIONS
LIKE STREETLIGHTS, TRAFFIC SIGNALS, AND PUBLIC
UTILITIES. ITS INTEGRATION INTO  EXISTING
INFRASTRUCTURE MAKES IT A PRACTICAL OPTION FOR
URBAN AND RURAL DEPLOYMENT, ESPECIALLY IN HIGH-
TRAFFIC ZONES.

IV.WHILE CHALLENGES REMAIN IN TERMS OF
EFFICIENCY, SCALABILITY, AND LONG-TERM
DURABILITY, THE POTENTIAL BENEFITS—SUCH AS
REDUCED DEPENDENCE ON FOSSIL FUELS, LOWER
ENERGY COSTS, AND ENHANCED SMART CITY
CAPABILITIES—MAKE THIS TECHNOLOGY WORTH
FURTHER EXPLORATION AND INVESTMENT.

V. IN CONCLUSION, SPEED BREAKER-BASED ENERGY
GENERATION IS A STEP TOWARD GREENER ROADS AND
SMARTER CITIES, TURNING ROUTINE VEHICLE
MOVEMENT INTO A MEANINGFUL CONTRIBUTION TO
SUSTAINABLE DEVELOPMENT.

VL

VIL WOULD YOU LIKE HELP COMPILING ALL
SECTIONS INTO A FULL PROJECT REPORT OR
PRESENTATION FORMAT?

VIIIL COLLABORATE WITH GOVERNMENT BODIES
AND PRIVATE FIRMS FOR PILOT PROJECTS AND REAL-
WORLD DEPLOYMENT IN SMART CITY INITIATIVES.

APPLICATION
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Pushpendra Pal Singh, et al.

o Publisher: Research Publish Journals

e Summary: This paper discusses the design and
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that captures energy from vehicles and converts it into
electrical power using mechanical linkages.
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3. Power Generation Using Speed Breakers: A New
Approach

e Authors: Dr. M.K. Bhaskar, Manish Purohit, Pankaj
Sharma, et al.

e Journal: IRJET (International Research Journal of
Engineering and Technology)

e Summary: Explores various mechanical designs
and evaluates the energy output from speed breaker-
based systems.

Read it here

4. Non-Conventional Energy Resources

Author: G.D. Rai

Publisher: Khanna Publishers

e Summary: A foundational textbook covering

various renewable energy sources, including
mechanical energy harvesting techniques relevant to
this project.

5. Renewable Energy Engineering and Technology
Editor: V.V.N. Kishore

Publisher: TERI Press

e Summary: Offers insights into sustainable energy

systems, including small-scale and innovative energy
harvesting methods.
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