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Abstract

This research focuses on the design and development of an automated free energy harvesting machine that utilizes rotating magnets
to capture kinetic energy. By leveraging the principles of electromagnetic induction, the machine aims to convert mechanical
energy from rotational motion into electrical energy efficiently. The system incorporates a novel mechanism for rotating magnets
that optimizes energy conversion while minimizing friction and wear. Automation features include real-time monitoring and
adaptive control systems to enhance performance under varying operational conditions. The expected outcome is a compact,
sustainable solution capable of providing a continuous energy supply for low-power applications, contributing to advancements
in renewable energy technologies and promoting energy independence. Through experimental validation, this research will assess
the efficiency and practicality of the proposed design, paving the way for future innovations in energy harvesting systems.

Key Elements: Principles of Magnetic Repulsion and Attraction, Mechanical Design, High Power Industrial Magnet, Kinetic Energy,

Sustainability Energy Harvesting, Prototype Development, Testing and Validation

1. Background

1. 1. Importance of the Research

The research on the “Design and Development of Automated Free
Energy Harvesting Machine Using Rotating Magnets™ is important
for several reasons:

1.1.1 Renewable Energy Contribution: With the increasing
demand for sustainable energy sources, this research aims to
contribute to renewable energy solutions, particularly in harnessing
kinetic energy.

1.2.2 Energy Efficiency: Developing efficient green energy
harvesting technologies can lead to reduced reliance no fossil fuels
and zero carbon emissions.

1.3.3 Technological Innovation: The integration of automation
with energy harvesting could lead to advancements in green
technologies, enabling devices to operate independently and
sustainably.

1.4.4 Accessibility: This technology could provide power
solutions in remote and rural areas including small and medium

work shop (SMD) where conventional electricity supply is limited
or un available.

1.2 Origin of the Proposal

The proposal likely originates from the growing need for
sustainable energy solutions in the face of climate change and
energy shortages. Advances in materials science, electromagnetic
theory, and automation have made it feasible to explore innovative
ways to harness energy from the environment, particularly through
mechanical systems that utilize rotational motion.

1.3 Previous Work and Literature Review
Several researchers and institutions have explored similar concepts:

1.3.1. Electromagnetic Generators: Research has been conducted
on rotating and repulsion and attraction magnetic generators that
utilize rotating magnets to convert kinetic energy into electrical
energy.

1.3.2. Energy Harvesting Technologies: Articles have explored
various energy harvesting technologies, including piezoelectric,
thermoelectric, and electromagnetic systems. Recent studies
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emphasize the systems that combine harvesting methods.

1.3.3. Automation in Energy Systems: There is a growing of
work on machine systems to enhance performance under varying
environmental conditions.

1.4 Methods Used:

Many studies indicate that while traditional designs are effective,
there is significant room for improvement in terms of efficiency
and adaptability. Magnetic repulsion and attraction systems can
outperform leveraging continues energy sources.

The research methodologies are literature review; design
prototype; material selection; prototype development; simulation
for modeling rotating magnetic repulsion interactions; testing and
evaluation performance benchmarking against traditional energy
generation methods under controlled condition.

1.5 Current Status of Research and Development

1.5.1 International Status

Globally, research in energy harvesting is advancing rapidly with
significant in renewable technologies. Countries like Germany,
the USA, and Japan are leading in developing innovative
electromagnetic systems. Collaborative efforts between academic
and industry focusing on how the prototypes are scalable
applications.

1.5.2 National Status

In many countries, including India and China, there is an
increasing focus on renewable energy technologies. Government
initiatives support research in sustainable energy solutions,
fostering collaborations among universities, research institutions,
and industries. Also, in our country Ethiopia; free energy is
introduced and worked by our center and private sector but still
these prototypes haven’t detail design and work procedure even
if documentation. The prototype which has done before in our
center is un-functional but they tried the best and still it is open to
researchers’ fatherly study. The prototype which has done before
by private sector also, it needs great improvement in terms of
easiness of mechanisms; scalability; affordability; simplicity of
prototype. Due to this and other reasons these prototypes are its’
own drawback and limitation which needs further study.

1.6 Gap in Current Research

Despite advancements, there remains a gap in:

* Design; fabrication; financial constraint: those who develop
different research prototypes have no detail prototype design;
fabrication document.

* Scalability: Many existing prototypes are not yet commercially
viable or scalable for widespread use.

* Cost Reduction: More work is needed to make these technologies
cost-effective for consumers and industries.

1.7 Relevance and Expected Outcome
The proposed study aims to fill these gaps by developing a more

efficient, automated free energy harvesting machine that uses
rotating magnets.

* A prototype that demonstrates improved efficiency over existing
designs.

* Integration of automation and controlling mechanism for the
prototype.

* Deliver prototype for remote areas and low scale source of power
supply.

* Develop a prototype no use of oil, electric, and solar energy.

* Deliver prototype energy bigger than oil; electric and solar
machine.

1.8 Limitation of the Research

 Lack of related literature.

* Budget constraint.

* Lack of availability of standard materials.
 Time constraint.

1.9 Preliminary Work Done

Preliminary work may include:

* Literature reviews to identify current technologies and its gaps.
* Initial designs and simulations of the proposed machine’s
components.

* Basic experiments to test the rotating magnetic repulsion with
rotating magnets.

* Evaluating potential materials for durability and performance.

2. Problem Statement

The reason why it is an energy problem needs new prototype.

1. Energy Crisis: The world faces an increasing demand for energy,
coupled with the depletion of fossil fuel resources. This situation
necessitates the exploration of alternative energy sources.

2. Environmental Impact: Conventional energy generation
methods contribute significantly to greenhouse gas emissions and
environmental degradation. There is a pressing need for cleaner,
sustainable energy solutions.

3. Accessibility Issues: Many regions, particularly remote
or underdeveloped areas, lack reliable access to -electricity.
Traditional energy infrastructure can be costly and impractical in
such locations.

4. Technological Limitations: Existing energy harvesting
devices often suffer from low efficiency, high costs, and limited
adaptability to varying an environmental condition, which restricts
their widespread adoption.

The reason how energy is a problem to develop new technology.

* Inefficiency: Current systems may not effectively convert kinetic
energy into usable electrical energy, resulting in low output.

* High Costs: The initial investment and maintenance costs
for existing energy harvesting technologies can be prohibitive,
particularly for small-scale applications.

* Limited Applications: Many energy harvesting systems are
designed for specific conditions and lack versatility, making them
unsuitable for diverse environments.
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* Integration Challenges: Difficulty in integrating these systems
with modern technologies (like smart technology) limits their
functionality and potential benefits.

2.1 Originality of the Research

The originality of this research lies in its approach to combining
automation with innovative design principles in free energy
harvesting:

1. Novel Design Concept: The use of rotating magnets as a primary
mechanism for energy harvesting is relatively underexplored
compared to other methods (e.g., solar panels; electric and oil).
This research aims to optimize this concept for better efficiency.
2. Automation Integration: By incorporating automation into
the design, the research seeks to enhance the adaptability and
performance of the energy harvesting system under varying
environmental conditions.

3. Focus on Scalability: Unlike many existing prototypes that are
not scalable, this research aims to develop a system that can be
easily adapted for different applications, from small sensors to
larger devices.

4.Interdisciplinary Approach: The research may draw from multiple
fields such as electromagnetic theory, mechanical engineering, and
automation technology, creating a comprehensive solution that is
innovative and practical.

2.2 Gap Filled by the Research

This research addresses several gaps in the current landscape of
energy harvesting technologies:

1. Efficiency Improvements: By focusing on optimizing the design
of rotating magnets for better energy conversion, this research aims
to improve the overall efficiency of energy harvesting systems.

2. Automation in Energy Harvesting: There is limited research on
automated systems that can dynamically adjust to environmental
changes. This study seeks to fill that gap by creating a system that
can autonomously optimize its performance.

3. Cost-Effective Solutions: The development of a more efficient
and automated energy harvesting machine could lead to reduced
production and operational costs, making renewable energy more
accessible.

4. Practical Applications: By ensuring that the system is versatile
and scalable, the research aims to bridge the gap between
laboratory prototypes and real-world applications, particularly in
remote or off-grid areas.

By addressing these issues, the proposed research has the
potential to contribute significantly to the field of renewable
energy harvesting and offer practical solutions to ongoing energy
challenges.

3. Hypothesis of Research Proposal

The implementation of an automated free energy harvesting
machine utilizing rotating magnets will significantly increase
energy conversion efficiency compared to traditional energy
harvesting methods, while also providing a cost-effective and

scalable solution for harnessing ambient energy sources.

4. Research Question

For further refine the research proposal, the following research-
questions can be used:

What is energy output of the machine under various rpm
environmental conditions?

How does the efficiency of rotating magnets compare to fixed
configurations one?

What are the costs associated with the proposed system compared
to conventional?

How do operational costs of the system compare to those of
traditional one over time?

How does the machine be adapted for different scales (e.g., small
devices vs. larger)?

What are the limitations and challenges faced in scaling up the
machine for broader?

In what types of environments or scenarios can the machine be
most effectively used?

5. Literature Review

The literature review for the research on the “Design and
Development of Automated Free Energy Harvesting Machine
Using Rotating Magnets” will encompass several key areas: energy
harvesting technologies, the principles of magnetism in energy
conversion, existing designs of magnet-based energy harvesting
systems, automation in energy systems, and the economic and
environmental implications of such technologies. Below is a
structured overview of relevant literature in these domains.

5.1. Energy Harvesting Technologies

Energy harvesting refers to the process of capturing and storing
energy from external sources, which can be used to power
electronic devices.

A review by Priya and Inman (2009) discusses various energy
harvesting methods, including piezoelectric, thermoelectric,
electromagnetic systems. The authors highlight the advantages
and limitations of method in terms of efficiency, cost, [1].

A comprehensive study by Beeby et al. (2006) explores recent
advancements in micro-scale energy harvesting technologies,
emphasizing the importance of increasing efficiency and
miniaturization for portable applications [2].

5.2. Principles of Magnetism in Energy Conversion
Understanding the principles governing magnetic fields and their
interaction with conductive materials is crucial for designing an
effective energy harvesting system.

Electromagnetic Induction: Faraday’s law of electromagnetic
induction forms the basis for many energy harvesting systems.
Research by Cheng et al. (2014) provides insights into how varying
magnetic fields can induce electrical currents in coils, which is
fundamental to the operation of rotating magnet systems [3].
Rotating Magnet Systems: Studies such as those by Wang et al.
(2017) investigate the dynamics of rotating magnets and their
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efficiency in generating electricity. They explore factors like
speed, coil configuration, and load resistance [4].

5.3. Existing Designs of Magnet-Based Energy Harvesting
Systems

Many prototypes have been developed to rotate magnet for energy
generation.

Prototype Designs: Research by Kwon et al. (2018) presents a
prototype of a rotary electromagnetic generator that uses permanent
magnets to harvest energy from mechanical vibrations. This work
illustrates practical and performance metrics [5].

Comparative Studies: A comparative analysis by Liu et al. (2019)
evaluates different designs of electromagnetic generators, focusing
on their output power and efficiency under various operational
conditions [6].

5.4. Automation in Energy Systems

Automation plays a critical role in optimizing energy harvesting
processes.

Automated Control Systems: Literature by Zhang et al. (2020)
discusses the integration of automated control systems in
renewable energy applications, highlighting how automation can
enhance efficiency and reliability [7].

Smart Grids: Research on smart grid technologies by Gungor et
al. (2013) emphasizes the importance of automation in managing
distributed energy resources, including those based on energy
harvesting [8].

5.5. Economic and Environmental Implications

The broader impact of develop free energy harvesting machines
must be considered.

* Cost-Benefit Analyses: Studies like those by Kaldellis and
Zafirakis (2011) conduct economic analyses of renewable energy
technologies, providing insights into the financial viability of
energy harvesting systems compared to traditional sources [9].

* Environmental Impact: Research by Mazzocca et al. (2018)
examines the environmental benefits of adopting renewable
energy solutions, emphasizing reduced carbon footprints and
sustainability [10].

6. Scope

The scope of this research is

*  Technical development (design optimization; automation
techniques).

*  Practical applications (field testing; conduct real testing
of the machine in various environments (e.g., urban, rural,
industrial) to assess its performance and reliability under
different conditions; in remote locations.

*  Economic viability (cost-benefit analysis; market potential;
scalability).

*  Environmental impact (sustainability assessment; regulatory
considerations).

7. Objectives

7.1 General Objectives

To design and develop an automated free energy harvesting
machine that utilizes rotating magnets to efficiently convert kinetic
energy into electrical energy, thereby providing a sustainable and
renewable energy source.

7.2 Specific Objectives

»  To establish design specifications and criteria for the machine
requirements.

»  To create a prototype of the machine that incorporates rotating
magnets.

* To analyze energy conversion under various operating
conditions.

*  To conduct testing to ensure reliability, durability, efficiency
of machine.

8. Deliverables (Expected Outputs)

*  Research report: A comprehensive document detailing the
research process, findings, and conclusions, including:
introduction and background; literature review; methodology;
results and discussion; conclusions and recommendations
with stakeholders.

* Design specifications document: A detailed document
outlining the design specifications for the automated free
energy harvesting machine, including: technical drawings
and schematics; material lists and component specifications;
performance criteria and expected outputs.

*  Prototype: A functional prototype; of the automated harvesting
machine that demonstrates the concept of energy harvesting
using rotating magnets.

* Testing and validation report: A report summarizing the
testing procedures, results, and analysis of the prototype’s
performance, include: energy conversion efficiency data;
operational stability under various conditions; any identified
issues and solutions.

»  Costanalysis report: A detailed analysis of the costs associated
with the design, materials, manufacturing, potential market of
the energy machine.

e Environmental impact assessment: An assessment report
evaluating the environmental benefits and impacts of using
the automated free energy harvesting machine compared to
traditional energy sources.

*  Publications: Submission of research findings to relevant
journals or conferences for publication contributing to the
body of knowledge in renewable energy technologies.

*  Future Research Recommendations: A document outlining
potential future research directions based on the findings of
this project, including suggested improvements or alternative
designs.

9. Benefits of the research/Project Work
*  Renewable energy advancement (sustainable and innovative
energy source)
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Technological
applications)
Economic benefits (cost reduction; job creation)
Environmental impact (reduced carbon footprint; resource
efficiency)

Community impact

Future research Opportunities

Potential for scalability

Contribution to policy development

innovation (automation integration; new

10. Material and Method
Below is a suggested outline for the materials and methods for this
research project.

Materials
e Magnetic materials: permanent magnets: Neodymium
(NdFeB) magnets.

Mechanical components: rotating shaft: steel shaft to support
the rotating magnets; bearings: high-quality bearings to reduce
friction and allow smooth rotation; frame material: steel or
aluminum for structural support.

Safety equipment: protective engaging and disengaging
mechanism.

Methods

Design phase (conceptual design and simulation): create
initial sketches and designs using CAD software (e.g., Solid
Works, CatiaV5) to visualize the machine’s components with
layout and use simulation software to analyze the magnetic
field interactions and optimize the design for energy output.

Material selection: evaluate the properties of selected materials
based on strength, weight, cost, and availability; high-quality

permanent magnets.

Fabrication machining: fabricate mechanical parts using
plasma cutting, welding, or manual machining techniques.
Assembly: assemble the frame and mount the rotating shaft
with bearings; securely attach magnets to the rotating shaft
ensuring proper with alignment.

Testing and calibration: conduct initial tests to measure voltage
and current output under various rotational speeds; monitor
performance metrics such as rpm; calibrate the system by
adjusting positions of magnet arrangements.

Automation integration: implement feedback loops that adjust
operational parameters based on performance metrics.

Data collection and analysis: record data on voltage output,
current, efficiency, and energy harvested over time; analyze
data using statistical methods to evaluate performance and
identify trends.

Iterative improvement: based on testing results, iterate on the
design by modifying components or configurations to enhance
efficiency and output.

Documentation: maintain detailed records of materials used,
design changes, testing procedures, and results for future
reference and reproducibility.

Final evaluation: assess the overall performance of the
machine; compare results against initial objectives and
theoretical expectations.

11. Location of the Study
The location of the research study for the proposal is the following:
University research laboratories; research and development

centers;

industrial settings; MTEIRDC home workshops;

collaborative research initiatives.

12. Persons Responsible (Team Members)

No Description Name Personnel | Roles Remark
1 Principal investigator (PI) Tsinuel Teshome | Design machine

2 Co-investigator (CI) - Assistance Designer

3 Electrician - Design control

4 Machinist - Machining

5 Welder - Fabrication
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14. Duration and Timeline of the Study
The duration of a study for the proposed research project is the following:

1= Quarter

2 Quantex

3 Qnater

4" Quarter

Literature Reviesr £ Conrepinal Desipn {1month) v

Detmled Detipn & Simnlataon {2 Smmnthe)

Protstype Development (3. fmonths)

Testing & Optimization (Cmnths)

Fmal Testhing & Valadatson {1 mueths)

Docomentatim & Reportng (1month)

Pobhcation of research

15. Detailed Budget Breakdown
Below is a sample budget outline that can be adjusted for research proposal.

N Cost estinatien (ETE)}
o _
N Mo of persom Per diem S-tartal cost
takrn
Porsemaks® per
1 Team membes: (1] 130 450 19 35000
dhemn
Trave
2 Team member: 05 130 400 £0,000_00
& Tramsportatins
3 - . 93,200 00
EDizonination | Poniing
Descxiptiom Spec Uit iy | Unitprice | S-hsial coxt
Alternator 15Kw, 3 Phas Pcg 71 13000000 | 145,000.00
[ HPL Magnet DIB* 11720 Grade | Pes 20 | 1500000 | 30,000.00
Maierisl & mfz :
4 | cost - Y45 ] )
VED Pez 01 | 2000000 | 1000000
Copper winding m M | 600 | 500000
Contwol Board Pcz 01 [4000000 | 40,000.00
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UPS Pes 1 [200000 | 2200000
Sheet metal £*1000*2000mm | Pes 1 | 3000000 | 30,000.00
Belt B150 type Fes 2 |120000 |Z40000
Pulley 2A Flat C1 Fes 2 | s 150000
Admm S050%3 fm 95 | 3500000 | 3500000
Bearing &B Houting | aamyple Fes ™ |100000 |4.00000
Caster Wheel Loading cap ~IHHKE | Pes ™ |150000 |500000
CNC Flatma Cuiting Pes 2 |5.00000 |10,00000
S-toial 1M, 050 METE
[ Couti (10%} 100 405 00ETE
Total research project cost LIMASELR

16. Participating Institutions/Industries (Optional)
Here are potential participating institutions and industries that
could be involved:

3

3

3

3

Academic Institutions (Universities and Technical Colleges).
Industries (Energy Companies).

Government Agencies (Department of Energy (DOE).
Non-Profit Organizations (The International Renewable
Energy Agency (IRENA)).

Collaborative Opportunities (Joint Research Programs).
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