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2. Introduction

The idea of combining a handbook on energy efficiency for houses with
an learning curriculum is an innovative and comprehensive approach
to education. This holistic approach can offer students a well-rounded
understanding of the significance of energy efficiency in homes and
how technology can be harnessed to achieve sustainable living. Let's
elaborate on the benefits and elements of this combined handbook

and learning curriculum:
Benefits:

Comprehensive Learning: By integrating a handbook on energy
efficiency with an learning curriculum, students gain a comprehensive
understanding of the subject. They not only learn about the importance
of energy conservation but also acquire practical coding skills to
implement energy-efficient solutions.

Hands-0On Experience: The curriculum provides students with hands-on
experience, allowing them to apply their coding skills to real-world
energy efficiency challenges. This practical aspect of learning

reinforces theoretical knowledge and fosters problem-solving abilities.

Engagement: The combination of a handbook and curriculum can
make learning more engaging and interactive. It caters to diverse
learning styles, ensuring that students with varying preferences can find
the content engaging.

Relevance: This approach underscores the relevance of technology in
addressing contemporary environmental issues. It prepares students
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for the challenges and opportunities in the field of sustainable living and

green technology.

Life Skills: Teaching students about energy efficiency and coding equips
them with valuable life skills. They can apply these skills not only in their
personal lives but also in potential careers related to sustainable

technologies.
Key Elements of the Combined Handbook and Learning Curriculum:

Energy Efficiency Handbook: The handbook can cover topics such as the
principles of energy conservation, understanding home energy
consumption, and the environmental impact of energy use. It can
provide practical tips for making homes more energy-efficient,
including insulation, efficient appliances, and renewable energy
options.

Practical Projects: To reinforce learning, students can undertake
practical coding projects. For example, they could design a system that
automates home energy usage based on occupancy, weather
conditions, and time of day. These projects provide a tangible connectin

between coding skills and energy efficiency.

Interactive Tools: Utilize interactive coding platforms and simulations
that allow students to experiment with energy management in a virtual
environment. These tools offer a risk-free space to test and refine their

coding solutions.

Assessment and Feedback: Incorporate assessments, quizzes, and
coding challenges to evaluate students’ understanding and progress.
Provide constructive feedback to help them improve their coding skills
and apply them to real energy efficiency scenarios.
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Environmental Awareness: Integrate environmental education,
highlighting the importance of sustainability, renewable energy
sources, and the impact of energy conservation on reducing carbon

emissions.

Collaborative Learning: Encourage collaborative projects that involve
students working together to address energy efficiency challenges. This

fosters teamwork and critical thinking.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them



Co-funded by the FItDlGlT (2022'1 'FR01

Erasmus+ Programme

of the European Union -KA220'SCH'000084947

3. Handbook: Energy-Efficient Solutions for Houses

What is Energy Efficiency?

Energy efficiency is all about being smart with the energy we use, so we
save money, help the Earth, and stay comfy in our homes. It's like being

a superhero for our planet and our wallets!

Energy efficiency is like a superhero for your home. It means using
energy (like electricity or heat) in a way that doesn't waste it. Think of
energy as the power that makes your lights shine, your TV work, and your
house warm in the winter. When we use energy efficiently, we make sure

we're not using more than we need to, so we don't waste it.

Why is Energy Efficiency Important for Houses?

Energy efficiency is essential for houses because it helps us in many

ways:

Saves Money: When we use less energy, our electricity and heating bills
are lower, which means more money to spend on fun things!

Helps the Planet: Using less energy means we're kind to our planet. It
reduces pollution and helps slow down things like climate change,

which is like taking care of our home, Earth.

Keeps Us Comfortable: When we make our homes energy-efficient, they
stay warm in the winter and cool in the summer without using too much
energy, so we're comfy all year round.
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Preserves Resources: The energy we use often comes from things like
coal, oil, and gas. By using less of it, we help save these resources for the

future.

Key Concepts and Terminology:

Here are some words you might hear when we talk about energy

efficiency:

Insulation: This is like a cozy blanket for your house. It helps keep the
warmth inside during winter and the coolness in during summer.

Efficient Light Bulbs: Special light bulbs that use less energy but still shine
brightly, like LED bulbs.

Thermostat: It's like a smart controller for your house's temperature. You
can set it to make sure your home is the right temperature without

wasting energy.

Renewable Energy: This is energy that comes from things that never run
out, like the sun and the wind. It's super good for the environment.

Energy Audit: This is like a checkup for your home to see where it's using
too much energy, so we can make it more efficient.
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1.Understanding Energy Sources:

Energy is like the power that makes things work, like your toys, your TV,
and the lights in your house. But where does this energy come from?

There are two main types of places where we get energy:

Fossil Fuels: Imagine dinosaur juice! Fossil fuels are like very old energy
from the ground, like oil, coal, and natural gas. We use them a lot, but
they can run out, and using them can be bad for the air and the Earth.

Renewable Energy: This is like energy that never runs out. It comes from
things like the sun, the wind, and water. These sources are much better
for the environment because they don't run out, and they don't pollute

the air.

Fossil Fuels vs. Renewable Energy:

Fossil Fuels: They're like using up all the candy in one go. They can run
out, and when we use them, they make the air dirty. It's like eating too
much candy, and it's not healthy for the planet.

Renewable Energy: It's like having an everlasting snack supply. The sun,
wind, and water will never run out, so we can use them as much as we
want without hurting the Earth. It's like having an endless bowl of healthy

snacks.

The Importance of Renewable Energy:

Renewable energy is super important because:

It Doesn't Run Out: We can use the sun and wind as much as we want
because they'll always be there. It's like having an infinite supply of good
things.
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It's Good for the Planet: When we use renewable energy, it doesn't make
the air dirty, and it helps protect the Earth. It's like planting trees that

clean the air.

It's the Future: Using renewable energy is like using new and cool
technology. It's what people are doing to make the world a better place

for you and your friends when you grow up.

Energy Production and Consumption:

Production: This is like making energy. For example, solar panels on roofs
make electricity from the sun, and wind turbines turn the wind into

power. It's like a magic factory for energy.

Consumption: This is when we use energy in our homes, schools, and
everywhere else. When you turn on a light, play with your tablet, or

charge your phone, that's using energy.

So, energy can come from old stuff like fossil fuels or from never-ending
sources like the sun and wind. We want to use more of the good,
renewable energy because it's better for our planet, and it will be here
for a long, long time. It's like being kind to the Earth and having endless
snacks that don't run out!
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2: Identifying Energy Waste

Common Sources of Energy Waste:

Energy waste happens when we use more energy than we need, kind of
like leaving the water faucet running when we're not using it. Here are
some common ways energy is wasted in our homes:

Leaky Windows and Doors: When the cold or hot air outside can sneak

inside our home, it makes our heater or air conditioner work harder.

Old Light Bulbs: Using regular light bulbs instead of energy-efficient

ones can waste electricity because they give off more heat than light.

Running Electronics When Not Needed: Leaving things like the TV,
computer, or video game consoles on when we're not using them uses

extra energy.

Overheating or Overcooling: Setting the thermostat too high or too low
can make our heating and cooling systems use more energy than

necessary.

Leaving Things Plugged In: Some devices use a little energy even when
turned off, like chargers or electronics on standby. We call this "phantom

power."

Conducting an Energy Audit:
An energy audit is like a detective mission to find out where we're

wasting energy in our home. Here's how you can do it:

Check for Leaks: Feel around windows and doors for drafts. If you feel
cold or hot air coming in, there's a leak that needs fixing.

Look at Light Bulbs: Check if you're using energy-efficient bulbs. If not,
you can replace them with ones that use less energy.
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Turn Off Electronics: Make sure to turn off things like lights, TVs, and

computers when you're not using them.

Adjust the Thermostat: Set your thermostat to a comfortable
temperature, but not too hot or too cold. That way, your heater or air

conditioner won't have to work as hard.

Unplug or Use Power Strips: If you're not using something, unplug it, or
use power strips to turn off multiple things at once.

By doing this energy audit, you become a home energy detective,
finding and fixing the energy waste. It's like a treasure hunt to save
energy and money! Plus, you're helping the Earth by using less energy,

which is pretty awesome.

3: Insulation and Weatherisation

The Role of Insulation :Imagine your home as a cozy blanket. Insulation
is like that blanket for your house, but it's hidden inside the walls, roof,
and floors. It helps keep your home warm in the winter and cool in the
summer. Insulation is made of materials like soft, fluffy stuff, or
sometimes even foam. It stops the outside weather from getting inside,

just like your warm blanket keeps you comfy at night

Insulation and weatherization are essential components of maintaining
a comfortable, energy-efficient, and cost-effective home. They work
together to create a barrier against external weather conditions and

maintain indoor comfort. Let's elaborate on these concepts:
The Role of Insulation:

Thermal Barrier: Insulation is like a thermal barrier that wraps your

home. It is typically hidden within walls, roofs, and floors. Insulation
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materials, such as fiberglass, foam, or cellulose, have properties that
resist the transfer of heat. This means they help keep your home warm
in the winter and cool in the summer by preventing the exchange of

indoor and outdoor temperatures.

Energy Efficiency: Insulation is a key component of energy efficiency. By
reducing heat transfer, it reduces the need for excessive heating and
cooling. This, in turn, leads to lower energy consumption and reduced
utility bills.

Year-Round Benefits: Insulation provides benefits year-round. During
the winter, it traps heat inside your home, minimizing the need for
constant heating. In the summer, it keeps hot outdoor air from
infiltrating your living spaces, reducing the load on air conditioning

systems.

Comfort and Well-Being: Proper insulation maintains a consistent and
comfortable indoor temperature, enhancing your overall well-being
and quality of life. It helps prevent drafts, cold spots, and temperature

fluctuations.

Environmental Impact: By reducing the need for heating and cooling,
insulation contributes to environmental sustainability. It decreases
greenhouse gas emissions associated with energy production.

Weatherstripping and Sealing Leaks:

Closing Gaps and Holes: Weatherstripping and sealing serve as
protective measures to address any small gaps or holes in your home's
exterior that insulation alone may not cover. These gaps can allow
unwanted outdoor air to infiltrate the indoors.
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Barrier to the Elements: Weatherstripping and sealing are like putting on
a warm sweater to shield yourself from cold or hot weather. They create
a tight barrier around doors and windows, preventing the intrusion of

cold air in the winter or hot air in the summer.

Energy Conservation: By sealing these gaps, weatherstripping and
sealing enhance energy conservation. They ensure that the conditioned
air inside your home is not lost to the outside, reducing the workload on

your heating and cooling systems.

Reducing Energy Costs: Improved sealing and weatherstripping can
lead to significant energy savings and lower heating and cooling bills.
This is not only cost-effective but also environmentally friendly.

Comfort and Air Quality: Sealing gaps and leaks not only maintain a
comfortable indoor temperature but also contribute to indoor air quality
by preventing dust, allergens, and pollutants from entering your home.
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4: Efficient Lighting

LED vs. Incandescent Lighting:
Light bulbs are like the stars of your home, making it bright and cozy.
There are different types of light bulbs, but the two main ones are:

Incandescent Bulbs: These are the traditional bulbs you might be
familiar with. They make light by heating up a wire inside. However, they
use a lot of energy, like a hungry monster, and they can get really hot.

LED Bulbs: LED stands for ‘Light Emitting Diode.” These bulbs are like
magic! They make light without getting hot, and they use much less
energy. It's like having a super-efficient, cool-to-the-touch light.

How to Choose Energy-Efficient Light Bulbs:
Picking the right light bulbs is easy, and it helps save energy and money:

Look for the LED: When you need new light bulbs, choose LED bulbs. They
last longer and use way less energy. It's like having a superhero light
bulb in your room.

Check the Brightness: Bulbs have a brightness level written on them. The
higher the number, the brighter the light. Pick one that's just right for your

room.

Choose the Right colour: Light bulbs come in different colours. Some are
warm and cozy, while others are bright and clear. Pick the colour you
like best.

Check the Label: Look for the ENERGY STAR label on the packaging. It
means the bulb is extra efficient.
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5: Smart Thermostats and HVAC

Understanding Thermostats:

A thermostat is like the boss of the temperature in your home. It's a small
device that helps control how warm or cool your house is. Imagine it's
like a remote control for the heater and air conditioner. You can set it to
make your home the perfect temperature, like Goldilocks finding the

perfect porridge, not too hot and not too cold.

How Smart Thermostats Work:

Smart Thermostats: These are like super-smart bosses. They can talk to
your heating and cooling system and learn what temperature you like.
They also know when you're not home, so they can save energy. It's like
having a clever robot that keeps your home comfy and saves energy

when you're not there.

Regular Thermostats: These are like basic bosses. You have to tell them
what temperature you want, and they keep the house that way, even
when you're not home. They can sometimes use more energy than

needed.
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6: Solar Energy

Introduction to Solar Panels:

Solar panels are like magical devices that use the power of the sun to
make electricity. Imagine them as big, shiny, and flat rectangles that
you put on the roof of your house. They're like superhero windows that
dont let in light but instead turn sunlight into electricity. These solar
panels are made up of tiny things called solar cells, and when the sun'’s
rays touch them, they start making electricity, just like how plants use
sunlight to grow.

How Solar Panels Generate Electricity:

Here's how solar panels work:

Sunlight Hits the Solar Panels: When the sun shines on the solar panels,

the solar cells inside start to wake up and get busy.

Creating Electricity: The solar cells take the sunlight and turn it into
electricity. It's like a magical transformation from sunlight to electric

power.

Storing or Using the Electricity: The electricity can be used right away in
your home, or it can be stored in batteries for later use. It's like saving
some candy for later.
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7: Renewable Energy Options

Wind Power:

Imagine using the wind to make electricity. Wind power is like a giant
windmill that turns when the wind blows. These big windmills are called
‘wind turbines.” They have super-long blades that spin around when the
wind pushes them. When they spin, they create electricity, just like
magic! Wind power is like turning the air into energy, and it's great
because the wind will always blow, so it's like having a never-ending
energy friend.

Hydropower:
Hydropower is like making electricity from the power of water. Imagine

a big dam or waterfall. We can use the energy from the falling water to
make electricity. It's like having a waterfall that also makes power for
your home! This kind of energy is great because water keeps flowing,
and we can keep using it to make electricity. It's like having a never-

ending waterfall of energy.
Geothermal Energy:

Geothermal energy comes from deep inside the Earth. Think about how
the Earth is super hot under the ground. We can use that heat to warm
up our homes and even make electricity. It's like having a cozy, warm
hug from the Earth itself. Geothermal energy is cool because the Earth's
heat is always there, ready to help us.
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8: Reducing Phantom Power

What is Phantom Power:

Phantom power is like when your toys or gadgets use a tiny bit of
electricity, even when you're not playing with them. It's like a sneaky
ghost that steals a little energy when you're not looking. Many devices,
like your TV, game console, or phone charger, keep using a little power

even when they're turned off, just waiting for you to use them again.

Identifying and Eliminating Phantom Power Sources:

To stop phantom power from sneaking away your energy and money,

you can:

e Unplug devices when youre not using them, like your phone

charger or video game console.

e Use power strips to turn off a bunch of things at once, like your

computer, printer, and more.

e Look for energy-saving settings on your gadgets and turn them

on.

By doing these things, you're like a superhero, saving energy from

sneaky ghosts and keeping your home's power in check!
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9: Home Energy Management Systems

Introduction to Smart Home Systems:

Smart home systems are like a super cool team of gadgets that work
together to make your home super efficient. They can help you control
your lights, thermostat, and more with just a tap on your tablet or a voice

command. It's like having a smart butler for your house!

Home Energy Management Systems (HEMS): Home Energy
Management Systems are an integral part of smart home systems
designed to optimize energy usage, enhance home comfort, and
reduce energy costs. They enable homeowners to monitor and control
various aspects of their home's energy consumption, including lighting,
heating, cooling, and more. HEMS leverages technology, sensors, and
connectivity to provide a comprehensive solution for energy efficiency.

Components and Features of HEMS:
1. Smart Thermostats: HEMS often includes smart thermostats that

allow homeowners to regulate their heating and cooling systems
intelligently. These thermostats can learn user preferences, adapt
to weather conditions, and even be controlled remotely via
smartphones or voice assistants like Amazon Alexa or Google
Assistant.

2. Smart Lighting: HEMS can manage lighting systems, allowing
users to control when lights are turned on or off, adjust brightness
levels, and even change the color of smart bulbs. This not only
provides convenience but also contributes to energy savings.

3. Appliance Control: Some HEMS solutions can integrate with and
control appliances, such as washing machines, refrigerators, and
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ovens. Users can schedule appliance operation during off-peak
energy hours to reduce electricity costs.

4. Energy Monitoring: HEMS systems typically include real-time
energy monitoring and reporting. Users can track their energy
usage and identify areas where energy is being wasted. This data
can help make informed decisions about energy efficiency

improvements.

5. Automation and Scheduling: HEMS allows for the automation of
energy-saving routines. For example, it can adjust the thermostat
settings when nobody is at home, turn off lights in unoccupied
rooms, or start the dishwasher during times when electricity rates

are lower.

6. Integration with Renewable Energy Sources: Some advanced
HEMS solutions integrate with solar panels or other renewable
energy sources. They can optimize energy consumption to take
full advantage of the power generated from these sources.

Benefits of HEMS:
« Energy Savings: HEMS can significantly reduce energy
consumption, resulting in lower utility bills.

« Convenience: Users can control their home's energy systems
remotely, providing convenience and flexibility.

« Environmental Impact: By reducing energy waste, HEMS
contributes to a more sustainable environment by decreasing

greenhouse gas emissions.
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« Improved Comfort: Smart temperature and lighting control can

enhance home comfort and well-being.

« Data-Driven Decision-Making: Real-time energy usage data
allows homeowners to make informed decisions about their

energy consumption and find areas for improvement.

In conclusion, Home Energy Management Systems are a critical part of
the broader smart home ecosystem. They empower homeowners to
take control of their energy usage, reduce costs, and contribute to a
more sustainable and efficient living environment. With the advent of
Internet of Things (loT) technology and advancements in home
automation, HEMS is becoming an essential component in the modern

smart home.
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10: Energy Conservation and Lifestyle

The Role of Habits and Behaviour:
Our daily habits and behaviors are indeed the captains of our energy

ship. By adopting energy-conscious actions and making them a part of
our lifestyle, we can collectively make a significant positive impact on
the environment, reduce energy costs, and contribute to a more
sustainable and energy-efficient world. Small acts of kindness for the
Earth, as mentioned in your introduction, are not only easy to implement
but can lead to substantial long-term benefits for both individuals and

the planet
.The Role of Habits and Behaviour in Energy Conservation:

1. Energy Efficiency: Our daily habits and behaviours play a crucial
role in energy conservation. Simple acts like turning off lights,
appliances, and electronics when not in use can lead to
significant energy savings over time. These practices promote
energy efficiency by reducing unnecessary power consumption.

2. Resource Preservation: When we practice energy conservation
through mindful behaviours, we are essentially preserving
valuable natural resources. Energy generation often involves the
consumption of fossil fuels or other resources. By reducing our
energy consumption, we contribute to the preservation of these

resources for future generations.

3. Environmental Impact: Our energy consumption habits have a
direct impact on the environment. Many energy sources,
especially non-renewable ones, produce greenhouse gas
emissions and contribute to climate change. By conserving
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energy, we reduce our carbon footprint and help mitigate the
negative effects of energy production on the environment.

4. Cost Savings: Energy conservation habits can lead to lower utility
bills. When we try to use energy more efficiently, we save money
on electricity, heating, and cooling costs. This not only benefits our
wallets but also encourages more responsible energy use.

5. Long-Term Sustainability: Sustainable habits related to energy
conservation are essential for the long-term well-being of our
planet. As the global population continues to grow and energy
demands increase, responsible energy consumption becomes
increasingly important to ensure a sustainable future.

Examples of Everyday Habits for Energy Conservation:
1. Turning Off Lights: Simply turning off lights when leaving a room
can have a noticeable impact on energy consumption. Consider
using energy-efficient LED bulbs for additional savings.

2. Unplugging Electronics: Many electronic devices continue to draw
power even when turned off. Unplugging them or using smart
power strips can prevent this ‘phantom’ power usage.

3. Proper Insulation: Ensuring your home is well-insulated can
reduce the need for excessive heating and cooling, which, in turn,

conserves energy.

4. Efficient Appliance Use: Choose energy-efficient appliances and
use them efficiently. For example, only run the dishwasher or

washing machine with full loads.
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5. Limiting Water Usage: Conserving hot water through shorter
showers, fixing leaks, and using energy-efficient water heaters

reduces both water and energy consumption.

6. Transportation Choices: opt for eco-friendly transportation
options like biking, carpooling, or public transit to reduce your

carbon footprint associated with commuting.

7. Reducing, Reusing, and Recycling: The energy used in the
production and disposal of consumer goods can be substantial.
Practicing the three Rs (reduce, reuse, recycle) helps conserve

energy and resources.
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11: Monitoring and Feedback

Energy Monitoring Tools:

Energy monitoring tools and the process of setting and tracking energy
goals are powerful tools for promoting energy conservation and
efficiency. They provide individuals with the knowledge and motivation
needed to make informed choices and reduce their energy usage. It's
like having a "'magic energy detective” and a personal challenge to save
more energy, which can lead to both environmental benefits and

financial savings.

Monitoring and feedback play a crucial role in achieving energy
efficiency and conservation. By using energy monitoring tools and
setting energy goals, individuals can make informed decisions and
track their progress toward reducing energy consumption. Let's

elaborate on these concepts:
Energy Monitoring Tools:

1. Real-Time Insights: Energy monitoring tools provide real-time
insights into how much energy your home is using. These tools are
often integrated with your electrical system and can track the
power consumption of individual devices or circuits in your home.
Some examples include smart energy meters, energy monitoring

apps, and home energy management systems.

2. Device-Specific Data: These tools can identify which devices or
appliances are consuming the most power and when they are in
use. This level of granularity helps homeowners understand which
areas of their daily routines and habits can be optimized for

energy conservation.
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3. Usage Patterns: Energy monitoring tools can reveal patterns in
energy consumption, such as peak usage times. This information
can be valuable for adjusting usage habits to reduce costs and
environmental impact.

4. Alerts and Notifications: Some tools provide alerts or notifications
when energy usage exceeds predefined thresholds. This feature
helps users stay aware of potential energy wastage and take
immediate action to rectify it.

5. Historical Data: Many energy monitoring systems store historical
data, allowing users to analyze trends and make long-term
adjustments to their energy consumption.

Setting Energy Goals and Tracking Progress:

1. Goal Setting: Setting energy goals involves defining specific
targets for reducing energy consumption. For instance, you may
aim to reduce your monthly electricity bill by a certain
percentage, or you may set a goal to reduce your carbon
footprint by a specific amount.

2. Challenges and Motivation: Goal setting can be viewed as a
personal challenge or competition with yourself. It's like making a
commitment to save more energy each month, which can be

motivating and satisfying when you see progress.

3. Measuring Progress: Energy monitoring tools help you track your
progress toward your goals. You can see if your energy-saving
efforts are paying off and make adjustments as needed.

4. Adapting Habits: As you track your progress, you might identify
areas where you can improve further. For example, you may
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realize that reducing air conditioning usage during peak hours
makes a significant difference, and you can incorporate this

change into your daily routine.

5. Celebrate Achievements: When you reach your energy-saving
goals, it's like achieving a personal victory. Celebrate your
achievements, whether it's by reducing your energy bill,

decreasing your carbon footprint, or both.

6. Continuous Improvement: Setting and tracking energy goals is
not a one-time activity. It's an ongoing process of continuous
improvement. As you meet your initial goals, you can set more
ambitious targets and further enhance your energy conservation

efforts.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them



Co-funded by the FItDlGlT (2022'1 'FR01
Erasmus+ Programme

of the European Union -KA220'SCH'000084947

12: Sustainability and Environmental Impact

The Environmental Benefits of Energy Efficiency:

Embracing energy efficiency and its environmental benefits is like being
a superhero for the Earth. It involves making conscious choices to
reduce pollution, conserve natural resources, and mitigate the impacts
of climate change. By becoming an eco-friendly advocate and sharing
your knowledge and experiences, you can inspire others to join the effort
and form a team of superheroes dedicated to making the world a better
place. Together, we can create a more efficient and eco-friendly home

and contribute to the well-being of the planet and future generations.
The Environmental Benefits of Energy Efficiency:

1. Reducing Pollution: Energy efficiency plays a vital role in reducing
pollution and minimizing the environmental damage associated
with energy production. When we use energy more efficiently, we
decrease the need for fossil fuel combustion, which results in
fewer greenhouse gas emissions, air pollutants, and smog.

2. Conserving Natural Resources: Energy efficiency helps save
precious natural resources, such as clean air and water. By
reducing energy consumption, we decrease the demand for
resource-intensive energy generation processes, such as coal

mining and natural gas extraction.

3. Mitigating Climate Change: Energy efficiency is a key strategy in
mitigating climate change. It reduces the carbon footprint
associated with energy use, contributing to global efforts to limit
the rise in global temperatures and the associated
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consequences, such as extreme weather events and rising sea

levels.

4. Preserving Ecosystems: The environmental impact of energy
production often involves habitat disruption and destruction. By
being energy-efficient, we contribute to the preservation of
ecosystems and biodiversity by reducing the need for large-scale
energy infrastructure and resource extraction.

5. Protecting Human Health: The pollutants released during energy
production can harm human health. Improved energy efficiency
leads to cleaner air and water, which, in turn, helps protect people
from respiratory diseases and other health issues.

Becoming an Eco-Friendly Advocate:

1. Sharing Knowledge: One of the most effective ways to make a
positive impact on the environment is by sharing your knowledge
and experiences with friends and family. By explaining the
environmental benefits of energy efficiency, you can inspire
others to take action.

2. Community Engagement: Forming an eco-friendly team or
community of like-minded individuals can amplify the positive
impact of energy efficiency efforts. Collective action, whether
through local environmental groups or online communities, can

lead to more significant change.

3. Advocating for Change: By becoming an advocate for energy
efficiency and sustainability, you can encourage businesses,
policymakers, and institutions to adopt environmentally
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responsible practices. Your voice can be a catalyst for change on
a broader scale.

4. Leading by Example: Your actions speak volumes. When you
implement energy-efficient practices in your daily life and
demonstrate their benefits, you serve as a real-life superhero for
the Earth, inspiring others to follow suit.
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4. Learning Curriculum: Energy-Efficient Solutions for Houses

Week 1: Introduction to Energy Efficiency

Lesson: What is Energy Efficiency?

Explain the importance of energy efficiency.
Introduce basic concepts and terminology.
Select from

https://www.twinkl.com.mt/search?g=environment+energy+&c=132&r

=parent

Exercise: an interactive quiz where students answer questions related
to energy efficiency. ( SEE PPT)

Question 1: What does energy efficiency mean?
A. Using more energy than needed
B. Using energy in a way that doesn't waste it

C. Using energy only for fun

Question 2: Which of these is a common source of energy waste in a
house?

A. Turning off lights when leaving a room
B. Using energy-efficient light bulbs

C. Leaving windows open in winter
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Question 3: What is the role of insulation in a house?
A. Making the house look pretty
B. Helping to keep the house warm in winter and cool in summer

C. Attracting birds to the house

Question 4: Which type of light bulb is more energy-efficient?
A.Incandescent
B. LED

C. Fluorescent

Question 5: What is a smart thermostat used for?
A. Making coffee
B. Controlling the temperature in your home

C. Playing music

Question 6: How do solar panels work to generate electricity?
A. They use water
B. They convert sunlight into electricity

C. They create heat
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Question 7: Which of these is an example of renewable energy?
A. Burning coal
B. Wind power

C. Using up all the natural resources

Question 8: What is phantom power?
A. Power used by ghosts
B. Power used by devices when turned off

C. A strong power source

Question 9: What are smart home systems for?
A. Controlling temperature only
B. Making your home more energy-efficient

C. Cooking meals

Question 10: How can you help reduce energy waste in your home?
A. Leave the lights on all day
B. Unplug devices when you're not using them

C. Use the air conditioner and heater at the same time
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Question 11: What do energy monitoring tools help with?
A. Making your home messier
B. Keeping track of how much energy you're using

C. Cooking dinner

Question 12: What's an environmental benefit of energy efficiency?
A. Making the air dirtier
B. Reducing pollution and helping the environment

C. Using more energy

Question 13: How can you become an eco-friendly advocate?
A. Tell your friends and family about energy waste

B. Keep all the energy-saving tips to yourself

C. Use energy wastefully

Now, students can choose the letter (A, B, or C) that corresponds to their
answers for each question. After they complete the quiz, you can
provide feedback and share the correct answers.
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Week 2: Identifying Energy Waste

Lesson: Common Sources of Energy Waste
Discuss common ways energy is wasted in houses.
Introduce the concept of conducting an energy audit.

e Exercise: a simple virtual energy audit tool where students can click

on energy-wasting items in a room.
Description: Virtual Energy Audit Tool

This tool allows students to virtually inspect a room for energy-wasting
items by clicking on them and receiving feedback.

Room Layout:

The virtual room will be displayed on the screen, with different objects

and appliances.

Objects in the room will include a window, door, light fixtures, TV,

computer, phone charger, and a fan.
User Interaction:

The student will have a cursor that they can move around the screen to
click on different items.

When the cursor is placed over an object, it will change to a clickable

icon (e.g., a hand symbol).
Energy Audit Process:

The student begins the audit by clicking on the first item they want to

inspect.
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Once clicked, a pop-up or information box will appear with details about
the energy usage of that item.

For example, if they click on a light fixture, the information box might say,
"This light fixture uses energy when turned on. Remember to turn off

lights when you leave a room to save energy.”

The student can then close the information box and move on to inspect
the next item.

After inspecting all items, the tool could provide a summary of the
room'’s energy-wasting items and offer tips on how to reduce energy

waste.
Feedback:

The tool can provide positive feedback for identifying energy-efficient
items and areas where energy could be saved.

For incorrect choices or non-energy-wasting items, it can gently inform

the student that there are better options to click on for the audit.
Tips and Recommendations:

The tool can provide a list of energy-saving tips, such as turning off

lights, unplugging chargers, closing windows, and more.

It can also encourage the student to share what they've learned with
their family.
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Gamification (Optional):

To make it more engaging, you can introduce a point system where
students earn points for finding energy-wasting items and following
energy-saving tips.

Leaderboards or certificates can be used to acknowledge high-scoring
students.

This interactive virtual energy audit tool can be a fun and educational
way for students to learn about energy efficiency by exploring a virtual
room and identifying areas where they can save energy in their own
homes.
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Week 3: Insulation and Weatherization

Lesson: The Role of Insulation

Explain the importance of insulation.

Discuss weatherization and sealing leaks.

. Hands-on Activity: Building a Mini Weatherization Model:

To understand how insulation and weatherstripping work, we can do a

fun hands-on activity:

Materials you'll need:

. A shoebox or small cardboard box

. Cotton balls or soft fabric (for insulation)

. Small gaps or holes (you can make these by poking small holes
in the box)

. Tape

. A thermometer

Instructions:

. Take your shoebox and line the inside with cotton balls or soft
fabric. This represents the insulation.

. Make some small gaps or holes in the box, like tiny windows or

doors.
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. Close the box and use tape to cover the gaps and holes with

cotton balls or soft fabric, just like weatherstripping.

. Place a thermometer inside the box and leave it for a while. This is

like checking the temperature in your "weatherized" house.

. Now, compare the temperature inside the box to the temperature
outside. You'll see how the insulation and weatherstripping keep the

inside temperature more stable.

By doing this activity, you'll see how insulation and weatherstripping
work together to make your home comfortable, just like your favorite
warm and cozy blanket and sweater. It's like giving your house a big hug

to keep it nice and comfy all year round

o Exercise: Create an interactive game where students drag and drop

insulation materials to insulate a virtual house.
Here's a basic concept for the game:
Interactive Insulation Game: Insulate the Virtual House

Description: In this game, students will drag and drop insulation
materials to insulate a virtual house while learning about the

importance of insulation.

Game Environment: The game screen will display a simple virtual house,

including walls, a roof, and windows.

The house will have areas marked as “cold” or "hot" to indicate where
insulation is needed.
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Insulation Materials: On the side or bottom of the screen, students will
have a selection of insulation materials, such as fiberglass, foam, and

reflective insulation.

Gameplay: Students will start by selecting an insulation material from

the available options.

They will drag the chosen material and drop it onto the areas of the
house that need insulation (e.g., walls, roof, and windows).

As they insulate different parts of the house, the virtual house will
change color to indicate improved insulation.

A thermometer or energy meter can show how the insulation affects the
indoor temperature or energy efficiency.

Challenges: The game can introduce challenges, such as varying
weather conditions. For example, on a sunny day, students need to use
reflective insulation to keep the house cool, and on a cold day, they
should use other insulation types to keep the house warm.

Scoring (Optional): The game can include a scoring system where
students earn points based on how well they insulate the house.

Points can be awarded for correctly choosing insulation materials and
covering the "hot" or “cold” areas effectively.

Feedback: The game can provide feedback on the effectiveness of the
insulation choices made by the students. For instance, it can show how

much the indoor temperature improved.
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Hints and Tips: The game can offer hints and tips on which insulation
material to use in different situations, teaching students about the

suitability of various insulation types.

Educational Content: Alongside the game, include information and
explanations about insulation, its importance, and how it helps
conserve energy in real-life homes.

Learning Objectives: The game should aim to educate students about
the role of insulation in energy efficiency, improve their problem-solving
skills, and reinforce the concept of energy conservation.

This interactive insulation game not only makes learning about energy
efficiency fun but also provides a hands-on experience of how
insulation works and why it's essential in keeping homes comfortable

and eco-friendly.
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Week 4: Efficient Lighting

Lesson: LED vs. Incandescent Lighting
Compare different types of light bulbs.
Teach how to choose energy-efficient light bulbs.

e Exercise: Build a virtual room with different light fixtures and allow

students to select energy-efficient bulbs.
Design Your Own Energy-Efficient Lighting Plan:
Now, let's make a plan for your room’s lighting:

Make a List: Write down all the light fixtures in your room, like lamps,
ceiling lights, and maybe a nightlight.

Choose LED Bulbs: For each of these fixtures, decide to use LED bulbs.

Pick the Right Brightness: For each fixture, choose a bulb with the right
brightness for the job. A brighter bulb for reading, and a softer one for

bedtime, for example.

Match the Colours: If you like, you can pick bulbs with colours that create
the mood you want. Cozy warm light for bedtime, and clear bright light

for homework.

By designing your own energy-efficient lighting plan, youre not only
saving energy and money but also making your room look and feel just
the way you like. It's like being an artist with light, creating the perfect

atmosphere for every moment!
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Creating a virtual room with different light fixtures and allowing students
to select energy-efficient bulbs is a great way to educate them about
the benefits of energy-efficient lighting. Here's a basic concept for the

virtual room activity:

Virtual Room with Light Fixture Selection-Description: In this activity,
students will explore a virtual room with different light fixtures and

choose energy-efficient bulbs for each fixture.

Virtual Room Layout: The virtual room will be displayed on the screen,
featuring various light fixtures such as ceiling lights, desk lamps, wall

sconces, and floor lamps.

Light Fixture Selection: Students will have a cursor that they can use to

click on each light fixture.

When a fixture is clicked, a pop-up window will appear, displaying
different bulb options for that fixture.

Bulb Options: Each pop-up window will present students with choices of
different types of light bulbs, including incandescent, LED, and
fluorescent bulbs.

Information about each bulb type will be available, including energy

efficiency and brightness.

Gameplay: Students will start by selecting a light fixture in the virtual
room. A pop-up window will appear with bulb options for that
fixture.They will choose the most energy-efficient bulb for that fixture.
After selecting the bulb, the virtual room will demonstrate the change in
lighting.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them

43



Co-funded by the FItDlGlT (2022'1 'FR01

Erasmus+ Programme

of the European Union -KA220'SCH'000084947

Feedback: The game can provide feedback on their bulb selections,
explaining the energy efficiency and cost savings associated with their

choices.

Score System (Optional): To make it more engaging, you can introduce
a scoring system where students earn points for choosing energy-
efficient bulbs.

You can also include a cost savings tracker to show how much money
they saved by selecting energy-efficient bulbs.

Hints and Tips: The game can offer hints and tips on how to identify
energy-efficient bulbs, emphasizing factors like ENERGY STAR
certification and lumens.

Educational Content: Alongside the game, include information about
the benefits of energy-efficient lighting, different types of bulbs, and
how to make informed choices.

Learning Objectives: The activity should aim to educate students about
the importance of energy-efficient lighting and empower them to make
eco-friendly choices in their homes.

This virtual room activity allows students to explore and make informed
decisions about energy-efficient lighting, helping them understand the
impact of their choices on energy conservation and cost savings.
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Week 5: Smart Thermostats and HVAC

Lesson: Understanding Thermostats
Explain how thermostats work.
Discuss the benefits of smart thermostats.

Exercise: Read and discuss the practical example as indicated on
https://energy5.com/achieving-comfort-and-energy-efficiency-with-

thermostats-in-schools

Designing an Energy-Efficient Temperature Control System:

Let's create a plan to make your home's temperature control super

energy-efficient:

Choose a Smart Thermostat: If you can, pick a smart thermostat for your
home. It will learn your preferences and help you save energy.

Set the Right Temperature: When you're home, set the thermostat to a

comfortable temperature. Not too hot and not too cold.

Use Timers: If your smart thermostat has timers, use them to make sure
the heat or AC turns off when you're not home or when you're sleeping.

Learn from Your Thermostat: Pay attention to the smart thermostat's
suggestions. It can help you save energy by making small adjustments.

Check the Filters: Make sure to change the filters in your heating and
cooling system regularly. Clean filters help your system work better and

use less energy.
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By having a smart thermostat and following these steps, you're like a
temperature wizard. You can control the comfort of your home while
using just the right amount of energy. It's like having a magical wand
that keeps your house feeling just right and your energy bills low!
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Week 6: Solar Energy

Lesson: Introduction to Solar Panels
Introduce solar panels and how they generate electricity.

Exercise: Understand how to create a solar panel design tool where
students arrange virtual panels on a roof and see how they generate
electricity. See PPT

https://www.twinkl.com.mt/resource/how-do-solar-lights-work-

powerpoint-au-t-10003299

. Design and Build a Solar-Powered Model:

Let's have some fun and create a tiny model to understand how solar

panels work:
Materials you'll need:

. A small solar-powered calculator (you can take one apart to see

the solar panel inside).

. A desk lamp with a light bulb.
. A piece of cardboard.

. Some tape.

Instructions:

. Take the calculator apart carefully to see the solar panel inside.
It's a small, shiny square.

. Cover the solar panel with your hand, and notice how the

calculator turns off because it's not getting sunlight.
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. Place the calculator under the desk lamp and turn on the lamp so

that the light shines on the solar panel.

Now, you'll see the calculator turning on because it's getting "sunlight”

from the desk lamp.

By doing this activity, you can see how solar panels take the light and
turn it into electricity to power things. It's like a mini science experiment,
and it shows you how we can use the sun's energy to do cool things like
power our homes and gadgets. Solar panels are like having your very

own sunshine power station!

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them



Co-funded by the FItDlGlT (2022'1 'FR01
Erasmus+ Programme

of the European Union -KA220'SCH'000084947

Week 7: Renewable Energy Options

Lesson: Wind Power, Hydropower, Geothermal Energy
Discuss various renewable energy sources.

Exercise: manage a virtual power grid with wind turbines, hydropower,
and geothermal plants. SEE PPT

¢ Hands-on Activity: Renewable Energy Sources Comparison:
Let's do a fun activity to compare these renewable energy sources:
Materials you'll need:
e A small fan (for wind power)
e A small water wheel or a spinning water toy (for hydropower)
e A heating pad (for geothermal energy)
Instructions:

Wind Power: Turn on the fan, and feel the wind blowing. Imagine the
wind is like a wind turbine making electricity. You can also try to make a
little windmill with paper and see how it spins in the wind.

Hydropower: Use the water wheel or spinning water toy to create
motion. Pretend it's like a mini hydropower generator, making electricity

as the wheel spins.

Geothermal Energy: Feel the heating pad, and imagineit's like the Earth's
warm hug. Geothermal energy uses the Earth’'s heat to warm our homes

and make electricity.
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By doing this activity, you can see how these renewable energy sources
work in a simple way. It's like playing with nature’'s energy toys! These
sources are fantastic because they keep going, and they don't run out,
which helps us take care of our planet and have power for a long, long

time. It's like having nature as our energy friend.
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Week 8: Reducing Phantom Power

Lesson: What is Phantom Power?
Explain how devices use energy even when turned off.

Exercise: Understand phantom power sources, and students can click
on them to turn them off.SEE PPT
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Week 9: Home Energy Management Systems

Lesson: Introduction to Smart Home Systems
Discuss smart home systems and their role in energy efficiency.

Exercise: Understand virtual smart home dashboard where students
can control lighting, temperature, and devices. SEE PPT
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Week 10: Energy Conservation and Lifestyle

Lesson: The Role of Habits and Behavior
Teach the importance of daily habits in energy conservation.

Exercise Diary where students record their energy-saving actions daily.
SEE PPT

Developing a Personal Energy Conservation Plan:

Make a list of good habits that help save energy, and make them part
of your daily routine. It's like making a plan to be an energy-saving
superhero every day.
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Week 11: Monitoring and Feedback

Lesson: Energy Monitoring Tools

Explain tools for tracking energy usage tracking PPT
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Week 12: Sustainability and Environmental Impact

Lesson: The Environmental Benefits of Energy Efficiency
View PPT
Discuss the positive impact of energy efficiency on the environment.

Exercise: Create an animated presentation or infographic on the
environmental benefits of energy efficiency.

Final Project: Eco-Friendly Home Design

For the final project, students can design a virtual eco-friendly home,
using the knowledge and skills gained throughout the curriculum. They

will incorporate energy-efficient solutions and present their creations.
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5. Online tools

https:/ /www.twinkl.com.mt/resource/tp2-g-089-planit-geography-

year-5-enough-for-everyone-planning-overview

https:/ /www.twinkl.com.mt/resource/tp2-g-087-planit-geography-
year-5-enough-for-everyone-unit-pack

https:/ /www.twinkl.com.mt/resource/tp2-g-088-planit-geography-
year-5-enough-for-everyone-unit-additional-resources

https:/ /www.twinkl.com.mt/resource/how-do-solar-lights-work-
powerpoint-au-t-10003299

https://climatekids.nasa.gov/
https:/ /www.wwf.org.uk/get-involved/schools/resources

https:/ /www.twinkl.com.mt/resource/environmental-awareness-
activity-booklet-ages-7-9-t-p-2465

https://www.twinkl.com.mt/resource/environmental-awareness-
activity-booklet-ages-9-11-t-p-2467

https://www.twinkl.com.mt/resource/uks2-a-life-on-our-planet-2-

eliminate-waste-t-sc-2550382

https:/ /www.twinkl.com.mt/resource/t2-p-034-eight-ways-to-

sustainable-development-powerpoint

https://www.twinkl.com.mt/resource/au-t2-d-80-sustainability-

powerpoint
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6. Ideas for Coding Languages

Introducing coding languages and concepts relevant to energy
management is an essential part of creating a comprehensive e-
coding curriculum. These can help students develop the skills necessary
to program energy-efficient solutions. Here are some potential that
can be included:

Introduction to Python for Energy Management: This can provide a
basic introduction to the Python programming language and its
applications in energy management. It can cover Python syntax, data

types, and basic programming concepts.

Data Analysis with Python: This can teach students how to use Python
for data analysis. They can learn to analyze energy consumption data,
draw insights, and make informed decisions based on the analysis.

Coding for Smart Thermostats: This can focus on coding for smart
thermostat systems. Students can learn how to program a thermostat
to adjust temperature settings based on occupancy and time of day,

optimizing energy use.

loT and Energy Management: This can introduce Internet of Things (IoT)
concepts and how they relate to energy management. Students can
learn to program loT devices to monitor and control energy usage.

Home Automation and Energy Efficiency: This can cover coding for
home automation systems. Students can learn how to create scripts to
automate lighting, heating, and cooling systems to maximize energy

efficiency.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them



Co-funded by the FItDlGlT (2022'1 'FR01

Erasmus+ Programme

of the European Union -KA220'SCH'000084947

Creating Energy Dashboards: This can focus on creating interactive
energy dashboards using web development technologies like HTML,
CSS, and JavasScript. Students can display energy consumption data in
a user-friendly interface.

Machine Learning for Predictive Energy Management: This can
introduce machine learning concepts for predictive energy
management. Students can learn to develop models that predict
energy consumption patterns and make recommendations for
optimizing usage. can delve into algorithms used in energy
optimization. Students can learn to program algorithms that find the
most efficient way to allocate energy resources in a home.

Data Visualization and Energy Reporting: This module can focus on
using coding to create data visualizations and energy reports. Students
can learn to present energy usage data in a clear and compelling

manner.

Coding for Energy Efficiency in Smart Cities: This can explore how
coding is used in smart city initiatives to optimize energy use in a
broader urban context. Students can work on projects related to smart

city energy management.

Each of these can be tailored to the specific coding languages and
technologies relevant to energy management, ensuring that students
acquire practical skills that can be applied to real-world scenarios.
Additionally, the curriculum can include coding exercises, projects, and
assessments to reinforce learning and measure progress.
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Exercise 1: Smart Thermostat Control

Objective: Write a Python program that simulates the control of a smart
thermostat to optimize energy usage based on user preferences and
environmental conditions.

Description: Smart thermostats are designed to regulate home
temperature efficiently. In this exercise, you'll create a simple Python
program that models a smart thermostat's behavior. The program will
allow users to set their desired temperature and provide information
about the current temperature outside. Based on these inputs, the
program will make decisions about whether to turn the heating or
cooling system on or off to maintain the desired indoor temperature
while minimizing energy usage.

Requirements:

1. The program should start by asking the user for their preferred
indoor temperature.

2. It should also ask for the current outdoor temperature.

3. Based on the user's preferred temperature and the outdoor
temperature, the program should decide whether to turn the

heating or cooling system on or off.

4. Implement logic that avoids rapid cycling of the heating and

cooling systems, as frequent switching can be energy-inefficient.

5. Display messages to inform the user of the thermostat's actions,
such as "Heating turned on" or "Cooling turned off."

Additional Challenges (Optional):
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1. Implement a time-based schedule where the user can specify
different temperature preferences for different times of the day.

2. Add logic to account for humidity, wind speed, and other
environmental factors in energy management decisions.

3. Create a graphical user interface (Gul) for a more user-friendly

experience.

4. Collect and store data on energy consumption and display it to
the user for monitoring.

Example Output:

mathematica - C] Copycode

Please enter your preferred indoor temperature (in °C): 22

Please enter the current outdoor temperature (in°C):18

Heating turned on to reach the desired temperature.

Indoor temperature: 21.5°C
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Cooling turned off. Desired temperature reached.

Indoor temperature: 22.0°C

This exercise not only reinforces Python programming skills but also
demonstrates how coding can be applied to energy management,
specifically in the context of smart thermostats. Students can further
extend this exercise by adding additional features and fine-tuning the

logic to optimize energy efficiency in controlling indoor climate.
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Exercise 2.: Energy Consumption Analysis

Objective: Write a Python program that analyzes historical energy
consumption data and provides insights into patterns and potential

areas for energy savings.

Description: To manage energy efficiently, it's essential to understand
how energy is consumed over time. In this exercise, you'll create a
Python program that reads historical energy consumption data and
provides insights into consumption patterns. The program will calculate
statistics, detect anomalies, and offer recommmendations for energy

savings based on the data.
Requirements:

1. The program should read historical energy consumption data
from a CSV file or another suitable format. The data should

include timestamps and energy consumption values.

2. Calculate basic statistics such as average daily energy
consumption, peak consumption, and lowest consumption.

3. Detect anomalies or unusual energy consumption patterns, such
as sudden spikes or prolonged periods of high usage.

4. Provide recommendations for energy savings, such as optimizing
heating/cooling  schedules, identifying  energy-efficient

appliances, or suggesting changes in lighting usage.

5. Visualize the data with charts or graphs to make consumption
patterns more understandable.
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Additional Challenges (Optional):

1. Implement machine learning algorithms to predict future energy
consumption based on historical data.

2. Allow users to input their energy conservation goals and receive
recommendations based on those goals.

3. Integrate real-time energy monitoring and incorporate live data
into the analysis.

4. Create a user-friendly interface for data input and visualization.

Example Output:

Ej Copy code

- Unusually high enexgy consumption on 2023-05-10 (53 kWh)

- Sustained high usage during the week of 2023-05-15 to 2023-05-21

Recommendations:
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Energy Consumption Analysis Report:

- Average daily energy consumption: 28 kWh

- Peak energy consumption: 45 kWh on 2023-05-15

- Lowest energy consumption: 22 kWh on 2023-05-22

Anomalies Detected:

- Unusually high energy consumption on 2023-05-10 (53 kwWh)

- Sustained high usage during the week of 2023-05-15 to 2023-05-21
Recommendations:

- Consider scheduling heating/cooling systems for more energy-

efficient operation.

- Evaluate energy consumption during the detected anomaly periods
and identify the cause.

Visualization:
[Insert energy consumption chart or groph]

This exercise demonstrates how coding can be applied to analyze
historical energy consumption data, detect anomalies, and provide
actionable recommendations for energy savings. It encourages
students to think critically about energy consumption patterns and how
technology can be used to optimize energy use.
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Exercise 3 . Energy Management

Here's an example of a coding exercise related to energy management
using Python. In this exercise, we will create a simple Python program
that simulates a basic smart thermostat control system. This program
will allow users to set their desired temperature and make decisions
about whether to turn the heating or cooling system on or off to
maintain the desired indoor temperature while minimizing energy

usage.

mart Thermostat Clor)'t.‘rol Progxdm

put $Or preferred indoor t;ers1pé'ra£uze “(in Celsi_us)
emperature = floaf’(imput( S your h:éferted indooxr term;:wwem:‘afw:::

MPUEt for current outdoor temperature (ERNCelSIGs) i

bi'_témperatu:;e = float(ihput("Enter the ¢urrent ’outdooﬁ: temperature (in

shold .for heating ahd cooling (adjust’éys ‘needed)‘

= preferred_temperature + 1

" cooling_threshold = preferred_'I:émpe_rature‘b- 1,

# Current i e (4 i outdoor temperature) -

] turn ad on to,
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# Function to turn on heating ..
def turn.on teatihg()' i .
© print("Heating tuzned on tu reach the desired temperature.")
'# Implement heating logic here .

N

H Exemple._1ndoor_temperature +=31, o

BEESORNED turn on cooling -

n_on cpelim:()

turned off, Déeiredvtemperature‘reacheuu

cmllng eyetem
Lf 1ndoor temperature r3; preferred temperature:
turn_on heatlng()

tolif

indoor. temperature > preferred temperature

turn_on coollng()
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elif indoor_temperature > preferred_temperature:
turn_on_cooling()
. else:

‘turn_off_system()

# Update indoor tempe ba on outdoor temperature.c

it outdoor_temperafure-> ihdoor_tehperature: v;/

print(f

time.sleep(2)

python

# Smart Thermostat Control Program

# User input for preferred indoor temperature (in Celsius)

preferred_temperature = float(input("Enter your preferred indoor

temperature (in °C): "))

# User input for current outdoor temperature (in Celsius)

outdoor_temperature = float(input("Enter the current outdoor

temperature (in °C): "))

# Temperature threshold for heating and cooling (adjust as needed)
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heating_threshold = preferred_temperature + 1

cooling_threshold = preferred _temperature - 1

# Current indoor temperature (initialize to match outdoor temperature)

indoor_temperature = outdoor_temperature

# Function to turn on heating

def turn_on_heating():
print("Heating turned on to reach the desired temperature.”)
# Implement heating logic here

# Example: indoor_temperature +=1

# Function to turn on cooling

def turn_on_cooling():
print("Cooling turned on to reach the desired temperature.”)
# Implement cooling logic here

# Example: indoor_temperature -=1

# Function to turn off heating or cooling

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them




Erasmus+ Programme

- Co-funded by the FitDIGIT (2022'1 -FRO1
of the European Union -KA220-SCH-000084947

def turn_off_system():

print("Heating or cooling turned off. Desired temperature reached.”)

# Simulate thermostat control
while True:
# Update indoor temperature based on heating/cooling system
if indoor_temperature < preferred _temperature:
turn_on_heating()
elif indoor_temperature > preferred_temperature:
turn_on_cooling()
else:

turn_off_system()

# Update indoor temperature based on outdoor temperature
changes (for simulation)

if outdoor_temperature > indoor_temperature:
indoor_temperature += 0.5
elif outdoor_temperature < indoor_temperature:

indoor_temperature -= 0.5
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print(f'Indoor temperature: {indoor_temperature}°C")

# Adjust the sleep duration to control the update frequency (for

simulation)

time.sleep(2) # Sleep for 2 seconds before the next iteration

In this Python program, users input their preferred indoor temperature
and the current outdoor temperature. The program simulates the
control of heating and cooling systems to maintain the desired indoor
temperature while providing feedback on the actions taken. The
simulation includes a simple control loop and temperature adjustments
based on outdoor temperature changes.

Keep in mind that this is a simplified example for demonstration
purposes. In a real-world application, you would integrate with actual

heating and cooling systems, sensors, and smart thermostat devices.
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