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Abstract 
The goal of this project is to create a mechanical energy gadget that will improve students' understanding 
of sustainable development and how it relates to physics. Researchers are investigating novel approaches to 
harvesting renewable energy because of the growing demand for sustainable and clean energy sources. The 
creation of mechanical footstep power generators, which harness the kinetic energy of a person's footfall to 
generate electricity, is one such strategy. An outline of the idea, design factors, and possible uses for 
footstep power generators are given in this abstract. The idea behind footstep power generators is to use 
the generator and springs to transform mechanical energy into electrical energy. Such as Rack & Pinion 
can produce electricity when under mechanical stress. These materials are frequently placed higher up on 
the floor so that as people walk or run, their weight will compress them and cause them to produce 
electricity. The optimization of footstep power generators' practicality and efficiency is largely dependent 
on design considerations. Footstep power generators have a wide range of potential uses. By placing them 
in busy places like train stations, airports, and retail centers, they may produce electricity from constant 
foot traffic and lessen reliance on conventional energy sources. Wearable technology can also incorporate 
step-by-step power generators, allowing users to produce electricity while moving or exercising. 
Furthermore, using them in isolated locations or during emergencies might offer a reliable and quick 
source of electricity. This is being done in the hopes of offering a fresh viewpoint and demonstrating how 
to approach and accomplish sustainable development. Our goal is to stimulate more study on this subject. 
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1. Introduction:  
What is sustainable development? 

Sustainable development, a widely recognized 
term in the 21st century, embodies both moral and 
scientific dimensions. While it pertains to natural 
sciences, economics, and politics, it also holds 
cultural significance. This concept entails achieving 
development that fulfils current needs without 
jeopardizing the capacity of future generations to 
fulfil their own requirements 1. It represents           
a developmental vision that includes populations, 
animal and plant species, ecosystems, and natural 
resources like water, air, and energy. This vision 
integrates various concerns such as poverty 
alleviation, gender equality, human rights, universal 
education, healthcare, human security, and 
intercultural dialogue. In academic discourse, 
sustainable development is characterized as the 
enhancement of human life quality while operating 
within the sustainable capacity of supporting 
ecosystems 2. The primary aim of the Decade is 
for sustainable development to transcend mere 
rhetoric and materialize as a tangible reality in the 
daily choices and actions of individuals, 
organizations, and governments. This commitment 
is essential to ensure a sustainable planet and a safer 
world for our children, grandchildren, and future 
generations. 

What is the difference between sustainability 
and sustainable development? 

Defining sustainability poses a significant 
challenge. Existing literature suggests that 
sustainability encompasses a philosophy, approach, 
or practice that steers the efficient utilization of 
current resources to ensure their availability and 
adequacy in meeting the needs of both present and 
future generations 4,5. Sustainability is also 

articulated as the capability to make prudent choices 
when deploying and distributing resources among 
economic and non-economic pursuits, with the aim 
of realizing specific desired social, economic, and 
environmental results 5. 

The two concepts are fundamentally different. 
Sustainability acts as the motivating factor or agenda 
that directs a developmental process towards 
reaching a sustainable level of development 6,7. 
To coordinate all aspects of development toward the 
goal of reaching a sustainable level of development, 
sustainability sets the tone, the strategy, or the 
guiding principles 6. On the other hand, 
sustainable development is an objective that is 
attained through adherence to a set of sustainability 
standards or principles 8. A straightforward 
example of how development directed by an 
appropriate sustainability framework might result in 
sustainable development is shown in the opposite 
image. 

 
Conceptual Relationship between Sustainability and 

Sustainable Development 
This figure's representation suggests that 
sustainability and sustainable development have        
a positive relationship, which could be linear or 
non-linear. The framework in this image implies 
that putting sustainability first on the development 
path leads to sustainable development.                     
A development outcome is deemed sustainable if it 
is attained at any level and guided by a sustainability 
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framework. On the other hand, any degree of 
development attained in the absence of a guiding 
framework for sustainability is regarded as an 
unsustainable development outcome. The three 
pillars of sustainable development or sustainability 
are social, environmental, and economic 9,10. 
Thus, it entails striking a balance between social 
advancement, environmental preservation, and 
economic development. Accordingly, a dynamic 
balance of the interrelated and dependent domains 
of social, economic, and environmental 
sustainability is what is meant to be understood as 
sustainable development 11. 

Sustainable Development Goals : 
1. No Poverty 
2. Zero Hunger 
3. Good Health and Well-Being                                 
4. Quality Education 
5. Gender Equality 
6. Clean Water and Sanitation 
7. Affordable and Clean Energy 
8. Decent Work and Economic Growth 
9. Industry, Innovation, and Infrastructure 
10. Reduced Inequalities 
11. Sustainable Cities and Communities 
12. Responsible Consumption and Production 
13. Climate Action 
14. Life Below Water 
15. Life on Land 
16. Peace, Justice, and Strong Institutions   
17. Partnerships for the Goals  

The importance of sustainable development: 
1. Economic Prosperity:  
It is not possible for sustainability and economic 
prosperity to coexist. Although economic growth is 
important, sustainable development stresses that it 
should be accomplished in a way that is equitable, 
socially, and environmentally responsible, and 
friendly to the environment. We can promote 
innovation, new job possibilities, and sustainable 
economic growth by implementing sustainable 
business practices and investing in green 
technologies. 

2. Environmental Conservation:  
Preserving and conserving biodiversity, ecosystems, 
and natural resources is a key component of 
sustainable development. It acknowledges that 
resources on Earth are limited and need to be 
managed carefully to avoid running out. We can 
lessen climate change, preserve ecosystems, cut 
down on pollution, and preserve the environment 
for coming generations by implementing sustainable 
practices. 
 

3. Social Equity and Well-being:  
The goal of sustainable development is to raise 
everyone's standard of living and well-being, both 
individually and collectively. It aims to end poverty, 
lessen inequality, and guarantee that everyone has 
access to needs including food, clean water, sanitary 
conditions, medical care, and education. Sustainable 
development encourages a more inclusive and just 
society by placing a high priority on social equity. 
 

4. Long-term Resilience:  
The main goal of sustainable development is long-
term planning and thought. Through considering 
the interdependencies of social, economic, and 
environmental elements, we may construct resilient 
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communities and systems that are more capable of 
withstanding shocks and emergencies. This entails 
making investments in infrastructure that can be 
adjusted to meet changing needs, advocating for 
sustainable agricultural and energy systems, and 
becoming ready for the effects of climate change. 
 

5. Global Cooperation:  
Collaborating and working together globally is 
necessary to achieve sustainability. Numerous issues 
we confront, such biodiversity loss, climate change, 
and resource depletion, cut beyond national borders. 
Countries, organizations, and people are encouraged 
by sustainable development to collaborate, exchange 
resources and expertise, and come up with group 
solutions to these common problems. 
 

2. The Theoretical Framework  
Green science:  
It is a tool for development that combines economy, 
business, and education to create a viable future. 
Therefore, in order to reduce ecological harm and 
eliminate the use of and age of hazardous 
compounds, we need now concentrate on 
advancements in green science. Furthermore, the 
same ideals and tenets support both green science 
and sustainable development. They both 
acknowledge the interdependence of social, 
economic, and environmental issues and place          
a higher priority on the health of people and the 
environment than do temporary financial gains. 
Through the alignment of these values and 
principles, we may develop a more unified and 
efficient strategy for sustainability. 
Sustainable development physics point of 
view: 

➢ Physics is playing a vital role in helping meet 
the challenge of climate change . 

The discipline is multidisciplinary and finds 
application in various areas of economic 
development, such as health, agriculture, weather, 
and climate. These areas are influenced by solar 
radiation absorption and its subsequent re-
distribution through processes such as radiative, 
advective, and hydrological. The equilibrium 
between radiation emission and absorption controls 
the Earth's surface temperature. Radiative forcing, 
which is expressed in Watts per square meter, is the 
word used to describe a shift in this radiative 
balance. 
The Earth's surface retains its warmth due to the 
natural greenhouse gases, mostly carbon dioxide and 
water vapor, which trap heat radiation from the 
surface. Because of human activity, atmospheric 
concentrations of greenhouse gases have significantly 
increased, amplifying the effects of the natural 
greenhouse effect. 
➢ The importance of semi-conductors for 

sustainable development: 
These days, industry, transportation, and the 

production of electricity account for a sizable 
portion of the world's greenhouse emissions. The 
demand for power is predicted to rise by 30% over 
the next ten years, contributing to a roughly 50% 
increase in global energy consumption until 2050. 
Therefore, more effective energy use and improved 
power and energy management are now essential to 
ensuring our civilization has a sustainable future. In 
this regard, one of the main factors facilitating the 
shift to sustainability is the development of new 
semiconductor device technologies for power 
electronics that offer a higher energy efficiency 
compared to silicon. Wide band gap semiconductors 
(WBG) are the most promising materials for the next 
generation of energy-efficient power and high 
frequency devices because of their exceptional 
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physical and electrical features. In terms of crystalline 
quality and device technology, silicon carbide (SiC) 
and gallium nitride (GaN) are the most advanced 
among them. 

 

➢ Renewable energy sources:  
are crucial to sustainable energy since, in 

general, they improve energy security and produce 
far less greenhouse gas emissions than fossil fuels. 
Projects involving renewable energy can 
occasionally give rise to serious sustainability issues, 
such as threats to biodiversity when very 
ecologically valuable areas are turned into bioenergy 
production facilities or solar and wind energy farms. 

 

➢ Energy: 
Energy is the lifeblood of modern society and 

has made a significant contribution to raising the 
standard of living for all people. There are significant 
political and moral ramifications to the controversy 
around the relationship between energy sources and 
climate change. 

The creation of vast and sustainable energy 
sources now requires additional convergence and 
integration between the physics and technology 
strands. Accordingly, the next several decades will 
be critical for proving the scientific and 
technological feasibility of fusion as a source of 
energy by combining the physics knowledge that has 
been gained, such as engineering optimization and 
containment. Enhancing the performance of 
batteries and fuel cells necessitates a deeper 
comprehension of the intricate multi-scale 
phenomena that occur in these devices; an empirical 
approach alone will not suffice. Computational 
simulation combined with sophisticated 
characterization methods can help meet this 
problem. Consequently, a great deal of work needs 
to go into validating the model against experiments. 

An attitude of caring for the environment is 
one that is demonstrated in daily actions to avert and 
prevent environmental harm. The ability to act on 
environmental issues indicates environmental 
competence. Four factors: 1) environmental 
knowledge, including environmental fundamentals; 
2) attitudes of environmental care, environmental 
conditions, and feelings toward the environment, 
including environmental perspectives; 3) cognitive, 
including environmental issues, environmental 
analysis, and planning; skills; and 4) behaviour, 
including specific behaviour toward the 
environment-can be used to measure an individual's 
environmental literacy 12.  The references used to 
ascertain an individual's reading level, particularly 
among students, are these four variables. 

The concept of Education Sustainable 
Development (ESD) presents a quality education 
perspective that emphasizes lifetime learning, the 
development of students' abilities, values, and 
competences to become change agents, in addition 
to quantifiable learning outcomes and national 
standards. ESD uses problem-solving and 
experiential learning techniques that are active and 
interactive 13.   

Among the Sustainable Development Goals 
(SDGs), science is one area where learning is 
important. Numerous items are directly tied to 
science, which is how science, and the SDGs relate 
to each other 14. Energy and environmental 
materials are among the many natural science values 
that might be applied in opposition to the SDGs. To 
incorporate sustainable development into learning 
activities, instructors must be able to analyse science 
curriculum and learning objectives using the SDGs 
idea to identify problems that pose a danger to the 
planet's sustainability. 
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With a shared understanding and set of 
solutions, it will be easier to address the issues we 
currently face and those we will face in the future, 
including gender inequality, climate change, rising 
air pollution, declining forest cover, difficulties 
related to migration and displacement, poverty and 
inequality, and general poor health and wellbeing. 
On our path together to a better future - one with   
a healthy world, improved health and wellbeing,      
a respectable standard of living, equality, a political 
paradigm based on our conscious selves, social 
justice, and improved conflict resolution - self-
awareness will make us more cooperative and 
conscious. We might hope to leave our future 
generations with a better place to live in by 
developing and valuing our inner selves. 
 

 3.Methods of Research and the tools used 
A. Survey: 
Firstly, we have documented the research by 
conducting a survey to measure the students' 
knowledge across various age groups on the topic of 
sustainable development and its relationship with 
physics. The survey was administered in both Arabic 
and English to facilitate their responses. 
Subsequently, after applying our research, we will 
re-conduct the same survey following a thorough 
explanation of the topic, and interactions were also 
will be documented. 
https://forms.office.com/r/hjsSGGy4H9  

 
 
 

https://forms.office.com/r/mjxgSx9csW 

 
 

B. Materials : 
• Springs   
• Up and down plates   
• Wires   
• Pinion 
• Generator   
• Resistors 
• LED light   
• Rack. 
 
 

Mechanism of working:  
The mechanical footstep power generator system 
works by converting the mechanical energy 
generated by footsteps into electrical energy. The 
system consists of a base made of plywood or other 
sturdy material, with springs attached to it. Up and 
down plates are placed on top of the springs, and 
when pressure is applied, they move up and down, 
generating mechanical energy. The mechanical 
energy is then converted into electrical energy by     
a generator, which is connected to the up and down 
plates. The electrical energy is then stored in            
a capacitor and used to power an LED light. 
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C. How to construct the prototype: 
To construct our prototype, we follow the 

following steps:  
1. Firstly, construct the base out of plywood or 

another durable material. 
2. Use screws or other fasteners to secure the springs 

to the base.  
3. Use screws or other fasteners to secure the up and 

down plates to the springs.  
4. Use cables to connect the generator to the up and 

down plates.  
5. To make sure that the electrical charge flows in 

the right direction, connect the diodes to the 
breadboard.  

6. Attach the capacitors to the breadboard to store 
the electrical charge produced by the generator.  

7. Connect the resistors to the breadboard to control 
the amount of electrical current flowing.  

8. Finally, connect the LED light to the breadboard 
to test our system and confirm that power is being 
generated. 
 

D. Efficiency: 
The efficiency of the mechanical footstep 

power generator system will depend on a variety of 
factors, including:  

• the design of the system,  
• the materials used, and  
• the amount of pressure applied to the up and down 

plates.  
In general, the efficiency of the system is likely to be 
relatively low, as there will be some energy lost in the 
conversion process from mechanical energy to 
electrical energy. However, with further 
development and refinement, the efficiency of the 
system could be improved 15.   

 
 
 

4. Results of Research  
A. Renewable energy:  
A mechanical footstep power generator system is      
a type of renewable energy technology that converts 
the mechanical energy generated by footsteps into 
electrical energy. The system typically consists of     
a series of plates or pads that are placed on the 
ground and connected to a generator. As a person 
steps on the plates, the mechanical energy generated 
by the movement is converted into electrical energy 
by the generator. This electrical energy can then be 
stored in batteries or used to power devices directly. 
The output of the mechanical footstep power 
generator system is considered renewable energy 
because it is generated by a natural and sustainable 
source – human movement. Unlike fossil fuels, 
which are finite resources that will eventually run 
out, the energy generated by a footstep power 
generator system can be continuously replenished as 
long as people continue to walk and move. 
Additionally, footstep power generator systems are 
environmentally friendly because they do not 
produce any harmful emissions or pollutants. They 
are also relatively low-cost and easy to install, 
making them a practical solution for powering 
devices in public spaces such as parks, malls, and 
airports. Electric power generated by a mechanical 
footstep power generator system is considered          
a renewable resource of energy because it is 
generated from a natural and sustainable source – 
human movement. Unlike fossil fuels, which are 
finite resources that will eventually run out, the 
energy generated by a footstep power generator 
system can be continuously replenished as long as 
people continue to walk and move. Renewable 
energy sources are those that are replenished 
naturally and can be used repeatedly without being 
depleted. Examples of renewable energy sources 
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include solar, wind, hydro, geothermal, and 
biomass. These sources of energy are considered 
renewable because they are replenished naturally and 
can be used indefinitely. Similarly, the energy 
generated by a mechanical footstep power generator 
system is also considered renewable because it is 
generated from a natural and sustainable source – 
human movement. As long as people continue to 
walk and move, the energy generated by the system 
can be continuously replenished. Renewable energy 
sources are becoming increasingly important as the 
world seeks to reduce its dependence on fossil fuels 
and transition to a more sustainable energy future. 
By harnessing the power of natural and sustainable 
sources of energy, we can reduce our carbon 
footprint, mitigate the impacts of climate change, 
and ensure a more sustainable future for generations 
to come.  
 

B. Energy conservation:  
The mechanical footstep power generator system 
with plates is an innovative technology that not only 
generates electricity but also promotes energy 
conservation. The system works by converting the 
mechanical energy generated by footsteps into 
electrical energy, which can be used to power 
devices or stored in batteries for later use. Here are 
some ways in which the system promotes energy 
conservation:  
1. Energy harvesting:  
The mechanical footstep power generator system 
harvests energy that would otherwise be wasted. 
When people walk or run on the plates, the energy 
generated by their movement is captured and 
converted into electrical energy. This means that the 
system is able to generate electricity without the 
need for additional energy inputs, such as fossil fuels 
16,17.   

 2. Efficient energy use:  
The system is designed to be highly efficient in its 
energy use. The energy generated by the system can 
be used to power devices directly, such as streetlights 
or traffic signals, or stored in batteries for later use. 
By using the energy generated by the system in an 
efficient manner, the overall energy consumption of 
the system is reduced 18.   
3. Reduced carbon footprint:  
The mechanical footstep power generator system 
with plates has a low carbon footprint compared to 
traditional energy sources. The system generates 
electricity without producing any harmful emissions 
or pollutants, which helps to reduce the overall 
carbon footprint of the project.  
4. Public awareness:  
The system also promotes energy conservation by 
raising public awareness about the importance of 
sustainable energy sources. By showcasing the 
system in public spaces, such as parks or shopping 
malls, people are able to see first-hand how energy 
can be generated from natural and sustainable 
sources. 
 

C. Kinetic energy: 
 In a footstep power generator system, kinetic 
energy from footsteps is usually converted into 
electrical energy using a process called 
electromagnetic induction 19.   
 This process involves the use of a generator that 
consists of a coil of wire and a magnet. When the 
coil of wire moves relative to the magnet, an electric 
current is induced in the wire due to the changing 
magnetic field. The kinetic energy from footsteps is 
usually used to rotate a shaft that is connected to the 
generator 20. As the shaft rotates, it causes the 
magnet to move relative to the coil of wire, 
inducing an electric current in the wire. This 

Basic Sciences Sector, The Department of Physics       92        Volume 1, July 2024



electric current can then be used to power various 
devices or stored in batteries for later use. The 
amount of electrical energy that can be generated 
depends on various factors such as the speed and 
torque of the shaft, the efficiency of the generator, 
and the resistance of the load 21. To maximize the 
electrical energy output, it is important to design the 
system with efficient components and to optimize 
the kinetic energy harvesting mechanism to match 
the local environmental conditions and usage 
patterns.  
*Generator design:  
The generator used in a footstep power generator 
system is typically a DC generator that consists of a 
rotor, a stator, and a commutator 22. The rotor is 
the rotating part of the generator that is connected 
to the shaft and contains the magnet. The stator is 
the stationary part of the generator that contains the 
oil of the wire. The commutator is a set of contacts 
that allows the generated electrical energy to be 
collected as a DC output.  
*Electromagnetic induction:  
As the rotor rotates, it creates a changing magnetic 
field that passes over the coil of wire in the stator. 
This changing magnetic field induces an electric 
current in the wire due to Faraday's law of 
electromagnetic induction 19. 
 The induced current flows through the wire and is 
collected by the commutator.  
*Load resistance:  
The electrical energy generated by the footstep 
power generator system is dependent on the 
resistance of the load that it powers 23. 
If the load resistance is too high, the electrical 
energy output will be low, and if the load resistance 
is too low, the electrical energy output can be 
dangerously high. Therefore, it is important to 
design the system with an appropriate load resistance 

to maximize energy output and ensure safe 
operation. 
* Efficiency:  
The efficiency of the generator and the kinetic 
energy harvesting mechanism are critical for 
maximizing the electrical energy output 24. The 
generator should be designed with efficient materials 
and construction to reduce losses due to friction and 
resistance. The kinetic energy harvesting mechanism 
should also be optimized for the local environmental 
conditions and usage patterns to ensure the 
maximum conversion of kinetic energy into 
electrical energy. 
 

D. Prototype development: 
 Prototype development is a critical part of designing 
and testing a footstep power generator system, 
involving the translation of the design into                
a functional system that can be tested for 
performance and efficiency. The prototype 
development process involves several steps, 
including material and component selection 25.  
Fabrication of the mechanical structure, and design 
and assembly of the electrical circuit. Testing is an 
essential aspect of prototype development, requiring 
rigorous evaluation of the prototype's performance 
under various loads and stresses to ensure it meets 
design specifications 26. Careful documentation   
of the design and testing process, including any 
modifications made, is crucial for troubleshooting, 
optimization, and future development of the   
system 27. Material and component selection 
involves considering factors such as cost, availability, 
durability, and efficiency to select high quality 
options 5. Fabrication of the mechanical structure 
involves proper alignment and assembly of the 
structure and secure attachment of components      
to ensure durability, robustness, and ease of 
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installation 28. Design and assembly of the 
electrical circuit require careful selection of voltage 
regulators, inverters, and other components, as well 
as a circuit layout that maximizes power output and 
minimizes interference 29. Testing and evaluation 
involve subjecting the prototype to various loads and 
measuring power output to evaluate reliability, 
durability, and performance under different 
conditions 26. The iterative design process 
involves creating and testing different versions of the 
system and making modifications based on testing 
results until the desired performance is achieved 
30. Simulation and modelling can be used to 
identify potential design flaws and optimize 
performance before constructing the physical 
prototype 3,6. Customization may be necessary 
depending on the intended use of the footstep 

power generator system, such as adapting the 
prototype to fit the terrain and environmental 
conditions of the intended location 30.   
 Safety considerations, such as grounding the system 
and using insulation, are essential when working 
with electrical components to prevent injury or 
damage to the system. Collaboration between 
experts in different fields, such as electrical 
engineering, mechanical engineering, and materials 
science, can help ensure that the final prototype 
meets all design specifications and is optimized for 
performance. Cost considerations are crucial during 
prototype development, requiring balancing the cost 
of materials and components with the time and 
resources required for fabrication, testing, and 
documentation. 
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5. Interpretation of Results  

Figure (1) 
 

In Figure (1), A graph explains the relationship 
between voltage and the value of the internal and 
external resistance, where the lower the resistance 
value, the output voltage increases, and vice versa, 
because the resistance value was very high, 
reaching 0.5 M, and the internal one was 216 . 
Firstly, the system is generating from 10 to 12 of 
power, this suggests that it is functioning 
effectively and efficiently. The voltage output will 
depend on factors such as the number and size of 
the plates used, as well as the force and frequency 
of footstep impacts and the value of the internal 
and external resistance. Secondly, it is important to 
consider how this generated power could be used. 
Depending on the application, 12 V may be 
sufficient to power small electronic devices or 
charge batteries. However, for larger-scale 
applications such as powering buildings or 
vehicles, additional generators or energy storage 
systems would be needed. Finally, it is worth 
noting that mechanical footstep power generation 
has potential environmental benefits compared to 
traditional energy sources such as fossil fuels. By 
harnessing human motion rather than burning 
fossil fuels, this technology could help reduce 
greenhouse gas emissions and promote 
sustainability. The effectiveness of a specific 
mechanical footstep power generator system, the 

fact that it is generating 12 volts suggests that it has 
promise as a renewable energy source. 

 
 

 

 

 

 

 

 

 

 
 

Figure (2) 

Figure (2) As a result of experimenting with the 
device and the voltage that came out when we 
measured it with a voltmeter.  

Calculations 
Hooke's law is a principle of physics that states 
that the force required to extend or compress        
a spring by some distance X is proportional to that 
distance. That 𝐅 = 𝐊𝐗, where K is a constant 
factor characteristic of the spring its fitness and X is 
small compared to the total possible deformation 
of the spring. The spring constant K is measured in 
newton per meter (N/m or kilogram per sec 
squared (kg/s2) Now, to find the force exerted by 
the weights which you have i.e., for example, if 
you have a 55 kg block of weight, then 𝐅 = 𝐦𝐠  
F = (55 kg)  (9,8 m/s2) = 539 N. Now use       
𝐅 = 𝐊𝐗 where X is the displacement produced in 
the spring when the weight is suspended. In this 
instance, the displacement X for our project task is 
0.1524 m. 
𝐊 =

𝐅

𝐗
   

𝐊 = 539 N/0.1524 m = 3536.745 N/m So, for       
a minimum weight of a person of 55 kg the 
stiffness of the spring is given as 3536.745 N/m.  
 

Theoretical Power Output:  
It is crucial to ascertain the force exerted on the 
model to calculate the device's output power. Let 

V
, 

V
o

lt
 

R, Ohm 

Basic Sciences Sector, The Department of Physics       95        Volume 1, July 2024



the force applied be calculated as, Force = Weight 
of the body = mg.  
Work done =Force  Displacement  
Power = Work done / Time. Let the weight 
applied by the body is 55 kg, then the maximum 
displacement of the spring can be noted as 0.05 m 
F = (55 kg)  (9,8 m/s2) = 539 N 
Work done = 539 N  0.05 m = 26.95 J  
Power generated per second = 26.95 W 
 

Practical Power Output: 
When the load is imposed on the footsteps, power 
may be computed in terms of the voltage and 
current obtained. The multimeter is used to record 
the readings. Power = Voltage  Current Here, 
when the foot is depressed due to the applied load 
on the footsteps the calculated power is as follows. 
For one step of 55 kg of load applied on the 
footsteps, the generated voltage is 7.15 V and the 
average current produced is 12 mA.  
Power =7.15  0.012 =0.0858 W 

 

6. Conclusion  
Mechanical footsteps a risk-free method of 
producing electricity is the power generator. 
People moving about squander a lot of energy, 
which can be effectively converted into electrical 
energy, utilized in educational institutions and 
other settings. Employing this power-producing 
technique is economical. In essence, long-term 
cost efficiency is attained. Places where there is      
a lot of movement, including shopping centres, 
colleges, schools, train stations, etc., can apply this 
type of power generation. This method of 
producing electricity is considered 
environmentally conservative since it produces 
power without causing pollution in the 
surrounding area. Additionally, this technology 
uses the energy that people lose while working to 

generate electricity. Consequently, the method 
guarantees optimal utilization of energy that is 
accessible. The energy source is constantly 
available and renewable. As a result, compared to 
other power generation techniques, this method is 
highly convenient. Rural areas can use the power 
produced by this system. The production process 
doesn't require fuelling, which emits smoke and 
other pollutants, making it a very environmentally 
friendly method. The system is the finest since it 
offers customers reasonably priced energy 
alternatives, according to tests conducted thus far. 
Despite the method's apparent benefits in most 
cases, locations requiring large amounts of 
electricity may not be able to utilize the system's 
power output. This system can be designed to 
produce 6 kW per hour. As a result, the system 
can only produce enough energy to light up      
and run basic electrical devices. But there is still 
room for improvement to boost production, 
including finding a way to step up the generated 
power. To sum up, the footstep power generator 
system is an exciting new technology that could 
completely change how we produce electricity. 
This experiment has shown that it is feasible to 
capture the kinetic energy produced by walking 
people and transform it into electrical energy that 
can be used. The system has multiple uses, 
including supplying energy to houses, charging 
mobile devices, and operating streetlights. Some of 
the difficulties in putting such a system into 
practice have also been brought to light by the 
research, such as the requirement for effective 
energy conversion and storage methods. 
However, these obstacles can be addressed with 
additional study and advancement. 
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	Abstract:
	Unclean energy has become undesirable, as it pollutes the environment such as coal and petroleum so the whole world turned to using clean, renewable and sustainable energy. Therefore, this project was done to design a solar cell through thermal evapor...
	Through smelting, copper indium diselenide duo were prepared from their basic elements with a high degree of purity.
	Then CuInSe2 thin film was deposited using thermal evaporation procedure. Indexing the CuInSe2/n-Si heterojunction’s dark and illumination I-V characteristics curve was done at room temperature. The photovoltaic (PV) properties and several parameters ...
	The future belongs to the CuInSe2 solar cell.
	أصبحت الطاقة غير النظيفة ،تلوث البيئة، وغير مرغوب فيها مثل الفحم والبترول لذلك أتجه العالم كله إلى استخدام طاقة نظيفة متجددة مستدامة  لذلك تم عمل هذا المشروع لتصميم خلية شمسية عن طريق التبخير الحراري تعمل كمصدر للطاقة.
	تم تحضير السيلينيوم والانديوم والنحاس من خلال عملية الصهر من عناصرها الأولية بدرجة عالية من النقاء .
	ثم ترسيب اغشيه رقيقه من ثنائي السيلينيوم والانديوم والنحاس على حامله من السيلكون الإحادى من النوع السالب بطريقه التبخير الحرارى . تم قياس منحنيات الجهد والتيار في الظلام والاضاءة ومن خلال هذا الجهد
	والتيار لهذه الخلية (                                         (Au / CuInSe2/ n–Si / Al
	تم تعيين كفاءة الخلية ،وجد إنها تساوي ٥,٧٪ .
	Key Words: CuInSe2, Solar cell, thin films, photovoltaic.
	1. Introduction:
	A p-n junction that made of silicon (Si), gallium arsenide, or another material is the solar cell. Electrons in the valence band of a solar cell gain sufficient energy to move to the conduction band upon exposure to solar radiation, resulting in the f...
	After circling the external circuit and returning to the p-side of the junction,    the electrons from the n-side of the junction merge with the holes to close the current path [1].
	The increase in voltage causes electrons to move from the junction's n-side to the p-side. The movement of holes from the junction's p-side to n-side also occurs alongside with an increase in voltage. The concentration gradient between the two sides o...
	3.1 Preparation of Copper indium selenium as a bulk:
	The first ingot of the CuInSe2 material was made using stoichiometric proportions of 99.999 present pure copper (Cu), indium (In), and selenium (Se). Under vacuum, the mixture was enclosed inside a quartz tube.
	The quartz tube was gradually heated to 20  C every hour. It takes 48 h to achieve full homogeneity when the melt is kept at 750  C.
	After that, the tube cooled at a rate of 7 C/h to prevent cracking from the melt's thermal expansion during solidification.
	3.2 Preparation of Copper indium selenium as a thin film:
	Using a heat resistant filament coil around a quartz crucible or a metal boat, thermal evaporation can create thin films from pure elements, alloys, and compounds based on their melting or sublimation points. The material qualities and substrate condi...
	Under a high vacuum(2×10⁴ pa ) coating unit model was used to coat CuInSe2 thin films on the substrate surface. (Edwards E306 A) [10].
	Nippon Mining Co provides the n-type Si (100) single crystal wafers with a carrier concentration of 10²²m-³ . Area is 2cm ² , thickness is 450 micro meters and The degree of vaporization is 2 Angstroms per second were etched and cleaned using the CP4 ...
	Silicon wafers were etched, then they were washed with distilled water and ethyl alcohol. After being cleaned and etched, CuInSe2 thin films were coated on silicon wafers from the front side using the traditional thermal evaporation method.
	Gold mesh coated the over layer of CuInSe2 to serve as an ohmic electrode and Aluminium layer coated in front of layer of cell.
	4.Results and Discussion of Research:
	4.1Dark current-voltage characteristics:
	To investigate the junction qualities were constructed current–voltage characteristics I–V. Measurements of electric characteristics I–V usually become the valuable source of information about Junction properties, rectification ratio RR, diode quality...
	The analysis of I–V characteristics is also valuable for identifying the transport mechanisms, which is conduction control. The current–voltage properties of the deposited onto n-Si at the temperature of 300K in CuInSe2 Films with thickness 55 nm are ...
	The curves demonstrate a diode-like behaviour in a forward  and reverse direction with positive potential on cell .
	Fig.4.a Study I-V characteristics of Solar cell in dark with forward and reverse direction.
	4.2 Illumination current–voltage characteristics:
	The behavior of diode under illumination with forward and reverse direction is shown in Fig.4.b
	Fig.4.b I–V characteristics of solar cell under illumination with forward and reverse.
	Fig.5 Illustrates ln(I) against the voltage of solar cell, at 1.5V and RR =9.29
	Fig.5 study I–V characteristics for the junction at low voltage with forward and reverse direction.
	Fig.6 shows the I–V curves with higher current through the voltage range because direction. of the light generated carriers.
	The open-Circuit Voltage (Voc ) is higher under illumination because of the presence of light generated current.
	Short-Circuit Current (Isc) is the maximum current  at zero voltage.it’s only achievable under illumination.
	From Fig.6 we calculate the solar cell parameters such as:
	Fig.6 study I–V characteristics for the junction under illumination.
	5. Conclusion:
	I-V characteristics of solar cell
	(Au /CuInSe2/n–Si/Al) in dark have diode like behaviour.
	Gold , Copper Indium diselenide,
	n-Silicon and Aluminium photovoltaic device was prepared and determine the parameters of photovoltaic. The goal of the cell is producing clean, renewable and sustainable energy from sunlight.
	The values of Voltage open circuit (Voc) , Short circuit current density (Isc) , fill factor (ff) and efficiency (η) were calculated:  Voc = 0.567 v,    Isc=2.349×10^(-7)A,   ff= 0.85 and
	η=5.7 %
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	The study aims to investigate the impact of the use of and employing of technology in teaching in schools on the quality of the educational process. Which achieves many benefits, including helping students enjoy learning, encouraging the learner to in...
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	1.
	Introduction:
	.
	4. Results of Research
	We applied modern technology tools, artificial intelligence, and teaching in traditional ways.
	After applying these tools and conducting tests for the students before and after, these results were monitored and shown as follows: these results were collected in Tables (1,2 and 3)  for the fourth, fifth, and sixth grades of primary school, and  ...
	Table No. (1) shows the grades obtained by fourth-grade primary school students in three different tests after teaching in the usual way and using artificial intelligence technology.
	Figure 8(a ,b& c) Shows a comparison between the grades  obtained by fourth year students before and after the  explanation using modern technological methods .
	Table No. (2) shows the grades obtained by fifth-grade primary school students in three different tests after teaching in the usual way and using artificial intelligence technology.
	Figure 8(a, b& c) Shows a comparison between the grades  obtained by fifth year students before and after the  explanation using modern technological methods.
	Table No. (3) shows the grades obtained by sixth grade students in three different tests after teaching in the usual way and using artificial intelligence technology.
	5.Interpretation of Results
	According to the results that we obtained in the tables and illustrations, it is clear that students obtained higher grades if they used teaching methods based on artificial intelligence technology. These results were determined more than once in diff...
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	Figure 3 Dark J V characteristics of the fresh DBM/n Si cell at different temperatures in both forward and reverse bias
	At a certain applied voltage (Vcon), the rectification ratio, or RR, is the ratio of the forward current (IF) to the reverse current (IR). RR is shown as (IF/IR) Vcon in Figure 4. At +1 V, the RR value was found to be 4043.5. After measuring the cell,...
	Rs "The series resistance" is the combination of the material's resistance and contact in the junction. Using Fig.4, the shunt resistance 𝑅𝑠ℎ, represents the resistance from the leaking current through the junction. Where 𝑅𝐽 = Δ𝑉/Δ𝐼, this can be...
	Figure 4 Plots of the forward and reverse bias at room temperature.
	Figure 5 shows two different regions indicating the presence of two different conduction mechanisms. In the first region at low voltage (V< 1 volt), the dark forward J-V characteristics are presented in Figure 5.  For a given temperature, the forward ...
	5 Variation of Jf with V of DBM/n Si cell.
	Figure 6 Variation of ln Jf with V of DBM/n Si cell at low voltage
	Where β is a constant independent of the applied voltage, Figure 7 shows the plot as a function of temperature, and a straight line is obtained, indicating the existence of a multi-level tunnelling mechanism. The value of β is determined by the slope ...
	The ratio α/β can be used to determine the change in the built-in voltage (Vbi) with respect to absolute temperature (T) as:Figure 8 Variation of log (J) with log (V) at higher forward voltage bias for DBM/n Si cell.
	,𝒅,𝑽-𝒃𝒊.-𝒅𝑻.=−,𝜷-𝜶.
	Figure (7): Variation of Jf with V of DBM/n Si cell.
	Figure 9 C-2-V characteristic for DBM/n-Si cell.
	Figure10Load J-V characteristics under 20 mW/cm2 illumination for DBM/n-Si cell.
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	We faced a problem while teaching activities and experiments in physics due to a lack of imagination and a good understanding of physical phenomena. Therefore, we used artificial intelligence (AI), especially simulation experiments, to solve this prob...
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	4. Results of Research
	In our project, where we integrate artificial intelligence (AI) with simulation to enhance student experiments, the response from the students has been overwhelmingly positive. Through surveys conducted, we found that 72% of the students strongly agre...
	Following are the results of questionnaires for different stages and experiments.
	5. Interpretation of Results
	When explaining circular motion using traditional methods, students often face difficulties in visualizing the changes in direction and speed of the object as it moves from one place to another. This contrasts with using simulation systems, where thes...
	When explaining light interference using traditional methods, especially with the use of a wave generator, we encounter significant difficulties in visualizing the interference of waves, leading to a high level of confusion among students. Additionall...
	On the other hand, using simulation systems made it much easier to demonstrate how waves interfere with each other and display the results clearly without overwhelming the students with complex interferences, as often happens with traditional methods....
	Afterwards we conducted a survey among students to gauge their acceptance and appreciation of this method and the new technology. This is reflected in Tables (10-12), where the percentage of strongly agree and agree responses was very high compared to...
	In the traditional way of explaining density, we were having difficulty getting students to imagine how the density of materials differs in which materials float and which sink in water. It was also difficult for students to understand the concept of ...
	We have faced great difficulty with students imagining, i.e., how one substance becomes another substance or the difference in the distribution of molecules for each of the special cases and how they want the temperature, but when using visual techniq...
	Moving forward, it is recommended to further explore and refine AI-driven approaches in physics education. Institutions and educators should consider incorporating AI-based platforms and resources into their teaching methodologies to optimize learning...
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