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Chapter 1:  
The Energy Map 
 

Welcome to the start of the investigation! We 
want to find all these energy sources: 
 

1. Electricity/Solar 
2. Natural Gas 
3. Propane 
4. Oil/Kerosene 
5. Wood 

 

To understand these energy sources beer, let’s 
take a closer look at our homes.  
 
Determine which appliances in your household 
use a certain type of energy, and use the table 
below to guide you. If you are confident in your 

 
 

  3 
 



 

understanding of the energy sources, you may 
want to move on to the next section.  
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Your Energy Detective Log: 
 

Energy Source Appliances 

Electricity 1. 
2.  
3.  
4.  
 
 
 

Natural Gas 1. 
2.  
3.  
4.  
 
 

Propane 1. 
2.  
 

Oil/Kerosene 1. 
2.  
 
 

Wood 1. 
2.  
3.  
4.  
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The Types of Energy 
● Electricity is energy that flows through 

wires and powers essential appliances and 
entertainment systems like lights, 
televisions, and video game consoles. It can 
be made in many ways: by spinning big wind 
turbines, catching sunlight with solar panels, 
or using water from dams. Electricity is like 
an invisible helper that keeps your home 
running. 

 
● Natural gas is a special kind of fossil fuel 

that comes from deep underground. It’s 
made from old plants and animals buried 
underground for millions of years. Many 
homes use it for heating, cooking on the 
stove, or warming up water. Even though it’s 
called “natural,” it’s a non-renewable energy 
because it can run out one day. 
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Let’s stray away from 
the topic at hand for a 
lile bit. To understand 
how fossil fuels are 
made, one must travel 
far into the past and 
the microscopic world.  
 
 

Plankton are tiny organisms that float in water. 
Some of these tiny marine organisms, such as 
phytoplankton (plant-like plankton), other algae, 
and zooplankton (animal-like plankton), died long 
ago and sank to the boom of ancient oceans. 
Slowly, multiple layers of ocean sediments (i.e., 
mud and silt) formed on them, creating a 
low-oxygen environment that slowed their decay. 
The intense pressure and heat produced by these 
layers, sustained over millions of years, gradually 
transformed their buried remains into crude oil 
and natural gas.  
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Similarly, ancient 
land plants like 
trees, ferns, and 
moss accumulated 
in swamps, where 
the lack of oxygen 
and buildup of 
sediment caused 
them to slowly 
transform into coal. 
Since all of these sources of energy come from 
ancient life, they are called fossil fuels. 
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In Summary:  
 

 
 

● Propane is a gas like natural gas, but it's 
often kept in big silver tanks outside homes. 
Some homes, such as cabins and farms, use 
it for heating or cooking since they are in 
more isolated rural places without natural 
gas pipes. Propane is made from both 
natural gas and oil, and it burns with a very 
hot flame! 

● Oil and Kerosene are also fossil fuels, made 
from crude oil found deep underground, 
after Plankton decay under medium 
pressure and heat. Some older homes use it 
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to heat rooms or water, especially in cold 
places. Kerosene can also power lanterns 
and old-school heaters! 

● Wood is burned in fireplaces or wood stoves 
to make heat. It’s one of the oldest ways 
humans have warmed their homes. Some 
homes, especially in rural or forested areas, 
still burn logs in fireplaces to stay warm. 
Wood is a renewable source of energy if the 
world practices sustainable forestry. This 
means taking care of the forests we have on 
the planet and replanting trees if they are 
cut down. The downside of wood is that 
burning wood for energy can also make 
smoke that pollutes the air. 
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Connect the Energy Source to the Category (not 
all categories will be used). This is a slight 
extrapolation exercise for a challenge!  
 
Solar                       Renewable Energy 
Wood                    Alternative Fuels 
Natural Gas              Fossil Fuels 
Uranium              Biomass Renewable Energy 
Landfill Gas                  Nuclear Energy 
 
[Answers are in the Appendix] 
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Generation of Electricity 
Electricity is created through a wide variety of 
sources, which change every year as 
advancements are made toward renewable 
electricity creation. This pie chart shows the 
distribution of electricity generation sources.  
 
 

 
 
Note: Natural Gas is a Fossil Fuel, Renewable Energy 
includes Wood and Solar 
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Natural Gas   Renewable  Nuclear 

 
Coal, Peat, or Crude 

 
If you are interested in seeing how energy eicient 
your house is, draw a pie chart on the next page of 
the sources of electricity your home uses, making 
your best guess at the percentages. 
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Congratulations! You’ve made it through the 

Energy Map.  
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Chapter 2:  
The Power Puzzle - How We 
Measure Energy 
 

We will explore how energy is measured, define 
key units like was and kilowa-hours (kWh), and 
discover how energy meters can help us 
determine the actual electricity consumption of 
various devices. 

The Joule 
The Joule is the standard unit of energy in the 
International System of Units (SI). It measures 
how much energy is transferred when something 
happens. It is used to measure all kinds of energy, 
like energy when you move and energy when a fire 
burns! 
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How is power measured? 
A wa is the SI unit for power, which measures the 
number of Joules of energy per second. It informs 
how fast a device or appliance is using energy. A 
kilowa-hour (kWh) is a unit that represents 
running 1000 was of power for 1 hour and is what 
shows up on the energy bills that households 
receive. 
 
To measure how much energy an appliance 
requires, a tool called an energy meter can be 
used. Think of an energy meter as a special 
magnifying glass for electricity. It doesn’t just 
show you if a device is on or o; it tells you exactly 
how much power it's using right now (in was) and 
how much energy it's using over time (in 
kilowa-hours, or kWh). 
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British Thermal Units (BTUs) 
BTUs, or British Thermal Units, are a unit of energy 
used primarily in the United States to measure 
heat. One BTU is defined as the amount of energy 
needed to raise the temperature of one pound of 
water by one degree Fahrenheit at sea level.  
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BTUs are an extremely standardized unit of 
energy, since there is a way to convert all dierent 
units of energy into this standardized unit. 
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The Appliance Energy Audit Challenge 
Think of three appliances in your home that you 
think use a lot of electricity. For each of these 
three appliances, make a guess about how many 
was of power you think they use when they are 
turned on. Then, estimate how many hours per 
day you or your family typically use each of these 
appliances. 
 
For each of your chosen appliances, try to find its 
actual waage. You can usually find this 
information by checking the owner’s manual, 
looking at the labels on the appliance, or doing a 
quick online search.  
 
Now, calculate daily Kilowa-Hours (kWh) using 
the formulas below: 
kW = Appliance Waage / 1000 
kWh = kW x Hours / day 
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Appliance Power 
(Was) 

Time kW kWh / day 

TV 150 was 2 hours / 
day 

150/1000 = 
0.15 

0.3 

Refrigerator 100 was 24 hours / 
day  

100/1000 = 
0.10 

2.4 
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Congratulations! You’ve made it through the 
Power Puzzle! 
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Chapter 3:  
The Energy Vampires 
 

Imagine if something in your house kept using 
energy, even when you weren’t using it. These 
“Energy Vampires” quietly suck up electricity even 
when you think they’re turned o. 

What is Vampire energy? 
Vampire energy is electricity used by devices that 
are plugged in but not actively in use. Even if a 
screen is dark or a light is o, some devices still 
draw a small trickle of electricity. They are always 
on standby when they are o, ready to be turned 
on at any moment.  
 
Do you have guesses about what these devices 
are? Think about them before you go to the next 
page, and the answers are revealed. 
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Common Energy Vampires 
There are many common energy vampires in all of 
our households. 
 

● TVs: When TVs are o, they stay on standby 
so they can turn on quickly at the press of 
the remote buon. When they are on 
standby, they are still consuming electricity 

● Game Consoles: They often update in the 
background or wait quietly in rest mode, 
while still consuming electricity.  

● Chargers: They consume electricity when 
connected to an outlet, even when they are 
not charging a device.  

● Microwaves and Ovens: The clocks and 
blinking lights on these appliances use 
power all day long!  

● Computers and Printers: When left plugged 
in and asleep, they’re still consuming 
electricity. 
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Why is understanding Energy Vampires 
Important 
Even though each of these devices and 
appliances individually uses really lile energy in 
the big picture, the combination of the total 
energy of these devices can significantly increase 
one’s electric bill, cause more energy to be made 
at power plants, pollute the air, and waste 
resources. Although they seem small, together, 
they make a big impact! 
 
There are ways to reduce the eects of Energy 
Vampires in your households. Utilizing power 
strips can be very helpful, as devices can be 
plugged into a power strip. 
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The unique thing about power strips is that they 
can be turned o when not in use, and don’t use 
any energy. In addition, a simple step is to not 
leave chargers plugged in when you are not using 
them. 
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Chapter 4:  
The Gas Hunt 
 
Have you ever noticed some homes have gas 
stoves or furnaces? Why do people choose gas 
over electricity for certain things, and what are the 
hidden sides of using it? Let’s explore!  

Household Uses of Gas 
Every household uses natural gas as a source of 
energy for certain appliances. 
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Some of these include: 

- Furnaces 
- Gas Range: large cooking stove 
- Gas Oven 
- Clothes Dryers 
- Fireplaces 
- Water Heaters 

Why Gas Over Electricity?  
For these appliances, natural gas has been a 
popular choice for few key reasons:  

● Eiciency and cost: Natural gas is often 
cheaper per unit of energy (BTU) than 
electricity, especially for heating. Gas 
furnaces and water heaters can heat water 
and air very quickly. Gas stoves are also 
popular with cooks because they provide 
instant heat and precise temperature 
control.  
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● Speed: Gas stoves and water heaters oer 
immediate heat, unlike electric coil stoves 
that take time to warm up. 

The Hidden Cons of Using Gas 
While convenient, natural gas isn’t without it’s 
downsides 

● Environmental impact: Natural gas is a fossil 
fuel as well. When we burn it, it releases 
carbon dioxide, a greenhouse gas that 
contributes to climate change. Even more 
concerning, natural gas appliances 
especially stovers can leak unburned 
methane (the main component of natural 
gas) into your home and the atmosphere. 
Methane is a super powerful greenhouse 
gas, much stronger than carbon dioxide at 
trapping heat in the short term.  

● Indoor Air Quality: Burning natural gas inside 
your home can release pollutants like 
nitrogen dioxide, carbon monoxide and tiny 
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particles. Thes ecan worsen respiratory 
problems like asthma, especially for kids. 

Gas Safety in the Home 
Have you ever noticed devices that you didn’t 
recognize on the ceiling of your house? One of 
these devices is a carbon monoxide (CO) detector. 
Feel free to get the help of an adult in the room to 
identify it. 
 
Safety is super important when it comes to natural 
gas.  
 

● Dangers of Natural Gas Leaks: Natural gas is 
colorless and odorless. Gas companies add a 
special chemical to it that smells like roen 
eggs or sulphur to help you detect a leak. If 
you smell gas, tell an adult immediately and 
leave the house. Gas leaks can be flammable 
and cause explosions. They can also reduce 
oxygen in the home, making you feel dizzy or 
nauseous.  
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● Carbon Monoxide (CO) - Carbon Monoxide is 
a dangerous gas produced when fuels don’t 
burn completely. It is colorless, odorless, and 
tasteless, making it very hard to detect 
without a special alarm. Carbon Monoxide 
can prevent your body from geing oxygen, 
leading to sickness or even death.  

● CO Detectors: These devices are like smoke 
alarms but for carbon monoxide. They detect 
CO levels and sound an alarm if they get too 
high. Every home with gas appliances should 
have CO detectors, especially near sleeping 
areas. Check for these appliances in your 
house.  

● Ventilation Systems: These systems help 
keep your indoor air fresh and safe. They 
work by removing stale, polluted air and 
bringing in fresh air from outside. Your 
kitchen exhaust fan (hood) above the stove 
is a great example – it pulls cooking fumes 
and pollutants out of your kitchen, which is 
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especially important if you have a gas stove! 
Opening windows also helps. 
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Future of Gas: A Big Switch 

The world is changing, and so is how we think 
about energy. Many cities and even some states 
are looking to move away from natural gas. 
 
Banning Natural Gas: Some places are now 
banning natural gas hookups in new buildings. 
Why? To fight climate change and improve indoor 
air quality. They are encouraging all-electric 
homes that can be powered by renewable energy 
sources like solar and wind. 
 
Cleaner Alternatives: Scientists are exploring new 
"cleaner" gases that could replace natural gas: 

● Hydrogen Gas: This gas can be made from 
water using renewable electricity, so it burns 
cleanly, producing only water vapor. It could 
potentially be mixed with natural gas or used 
on its own in the future. 

● Biogas: This is gas made from breaking down 
organic waste (like food scraps or animal 
manure) without oxygen. It's a renewable 
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gas that helps manage waste and reduces 
greenhouse gas emissions when it's burned 
for energy. 
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Chapter 5:  
The Cold Case 
 
Your refrigerator is one of the hardest-working 
appliances in your home! It's on 24/7, keeping your 
food fresh and safe. But how does it do that, and 
how much energy does it use? 

How Fridges Use Energy 
A refrigerator doesn’t create cold; it removes heat 
from inside and releases it outside. It uses a 
special liquid called a "refrigerant" and a pump 
called a "compressor." 
 

1. Cooling Cycle: The compressor squeezes 
the refrigerant, making it hot. 

2. Heat Release: This hot, high-pressure 
refrigerant flows through coils on the back or 
boom of your fridge, releasing its heat into 
the kitchen. 
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3. Cooling Down: As it cools, the refrigerant 
turns back into a liquid. 

4. Heat Absorption: The liquid refrigerant then 
flows through coils inside the fridge, where it 
expands into a gas, absorbing heat from 
your food and the air inside. This makes the 
inside cold! 

5. Repeat: The compressor then pumps the 
gas back, and the cycle starts all over again. 

 
The compressor is what uses most of the 
electricity. It cycles on and o throughout the day 
and night to maintain the temperature. Fridges are 
one of the biggest energy users in a home 
because they are always working! An average 
refrigerator can use between 100-400 was when 
its compressor is running. 
 

Fridge Energy Math Challenge 
When people shop for refrigerators, they should 
look at the price as well as how much energy they 
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consume in a year. Most people look at the price, 
but some refrigerators may be more expensive but 
can save you money in the long run by running 
more eiciently. In addition, running more 
eiciently is beer for the environment.  
 
Note: Remember what we read in the earlier 
chapter on how energy is measured. 
 
If a refrigerator consumes 360 kWh (kilowa 
hours) a year and each kWh costs $0.50, you will 
be spending $180 just for your eicient 
refrigerator.  

Why is the fridge open? 
Leaving the refrigerator door open, even for a 
short time, has a big impact! 
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● Energy Waste: When the door is open, all the 
cold air inside rushes out, and warm, humid 
air from your kitchen rushes in. The fridge's 
compressor has to work much harder and 
longer to cool down this new warm air and 
remove any extra moisture. It's like making 
your fridge run a marathon instead of a short 
jog! This means it uses a lot more electricity. 

● Environmental Impact: More energy used 
means more electricity needs to be 
generated, often by burning fossil fuels, 
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which releases more greenhouse gases into 
the atmosphere. Plus, making your fridge 
work harder can cause its parts to wear out 
faster, meaning it might need repairs or 
replacement sooner, and manufacturing new 
fridges also uses energy and resources! 

● Food Spoilage: When the temperature inside 
the fridge goes up, your food can spoil faster. 
This leads to food waste, which is also bad 
for the environment because of the 
resources used to produce the food and the 
emissions released when it breaks down in 
landfills. 

 
So, remember to close that fridge door quickly!  
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Chapter 6:  
Heating and Cooling Systems 

 

 

 

 

 

 

 

 

Keeping your home comfortable, whether it's warm 
in winter or cool in summer, uses a lot of energy! 
Let's explore how your house stays cozy and how 
you can help save power.  
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The House Blanket: How Our Homes 
Stay Insulated 

 

Think of your home's insulation as a warm blanket 
that wraps around your house. Its job is to slow 
down the movement of heat. 

● How it Works: Heat always wants to move 
from a warmer place to a cooler place. In 
winter, heat from inside your home tries to 
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escape outside. In summer, heat from 
outside tries to sneak in. Insulation materials 
(like fluy fiberglass, foam boards, or 
cellulose) trap tiny pockets of air. Air is a 
poor conductor of heat, so these trapped air 
pockets make it harder for heat to travel 
through your walls, aic, and floors. 

● Why it Maers: Good insulation means your 
heating and cooling systems don’t have to 
work as hard, saving energy and making your 
home more comfortable all year round. 
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Heating and Cooling 

Staying Cool: Air Conditioners and Fans 
● Fans: These are simple machines that just 

move air around. They don’t actually cool the 
air in the room. Instead, they make you feel 
cooler by evaporating sweat from your skin. 
Fans use much less electricity than air 
conditioners. 

● Air Conditioners (ACs): ACs are like 
super-powered refrigerators for your whole 
house! They don’t bring in cold air from 
outside. Instead, they remove heat from 
inside your home and release it outside. 
They use a refrigerant and a compressor 
(which is a big energy user!) to move heat 
from a cooler space (inside your house) to a 
warmer space (outside). ACs are typically 
the biggest energy users in homes during 
the summer. Like you keep the door of the 
refrigerator closed unless you are taking 
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something, keep the doors and windows 
closed when you are using the AC.  

Staying Warm: Heating Systems 
When it's chilly outside, your home needs a 
heating system to keep you warm. 
 

● Furnaces (Hot-Air Systems): These are 
common. A furnace burns fuel (like natural 
gas, oil, or uses electricity) to heat air. A 
large fan then blows this warm air through 
ducts (like hidden tunnels) to dierent 
rooms in your house. Cooler air from the 
rooms returns to the furnace to be reheated. 

● Boilers (Hot-Water/Steam Systems): 
Boilers heat water or create steam, which 
then travels through pipes to radiators or 
baseboard heaters in your rooms. These 
heaters release warmth into the room. The 
cooled water or condensed steam then 
returns to the boiler to be heated again. 
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● Energy Use: Heating systems are usually the 
largest energy consumers in a home during 
the colder months. 

Degree Days: Measuring Our Heating and 
Cooling Needs 
Have you ever wondered how utility companies 
know how much energy homes in your area might 
need for heating or cooling? They use something 
called "Degree Days"! 
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● Base Temperature: Scientists and energy 
experts use a comfortable "base 
temperature," usually 65°F (18°C). 

● Heating Degree Days (HDD): If the average 
temperature for a day is below 65°F, you’ll 
probably need to heat your home. For every 
degree the average temperature is below 
65°F, you get one Heating Degree Day.  

○ Example: If the average temperature 
for the day is 40°F, then 65°F - 40°F = 
25 HDDs for that day. 

○ The more HDDs there are over a period, 
the colder it was, and the more heating 
energy homes in that area likely used. 

● Cooling Degree Days (CDD): If the average 
temperature for a day is above 65°F, you’ll 
probably need to cool your home. For every 
degree the average temperature is above 
65°F, you get one Cooling Degree Day. 

○ Example: If the average temperature 
for the day is 80°F, then 80°F - 65°F = 
15 CDDs for that day. 
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○ The more CDDs there are, the hoer it 
was, and the more cooling energy 
homes likely used. 

 
Degree Days help track how much heating and 
cooling is needed and compare energy use from 
one year to the next! 
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Water Heaters: Landing you in hot 
water 
Yes, heating water for showers, baths, and 
washing dishes is one of the biggest energy users 
in your home, often second only to 
heating/cooling the house itself! What Powers it? 
Water heaters can be powered by natural gas, 
propane, oil, or electricity. 

The Hot Water Challenge! 

● Activity: How much hot water do you use? 
For one week, try to time your showers. 

● An average showerhead uses about 2.5 
gallons of water per minute. If your shower 
lasts 8 minutes, that's 2.5 gallons/minute × 8 
minutes = 20 gallons of hot water! If you 
show for 20 minutes that’s 50 gallons of hot 
water! 

● Heating all that water takes a lot of energy! 
The longer your shower, the more hot water 
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you use, and the more energy (and money) it 
costs. 

Tank vs. Tankless Water Heaters: 

● Tank Water Heaters: These are common. 
They have a large tank that constantly heats 
and stores a supply of hot water, even when 
no one is using it. This means they use 
energy even when you’re not showering 
(called "standby heat loss"). 

● Tankless Water Heaters (On-Demand): 
These don’t have a tank! They only heat 
water when you turn on a hot water tap. 
Water flows through a heating unit, gets 
heated instantly, and then goes to your 
faucet. They are more energy-eicient 
because there's no standby heat loss, but 
they can be more expensive to install. 
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Eiciency in Home Heating 

Here are some simple ways to save a significant 
amount of energy in heating and cooling systems:  

● Thermostat Tune-Up: In winter, lower your 
thermostat a few degrees (e.g., to 68°F 
during the day, even lower at night or when 
you’re away). In summer, raise it a few 
degrees (e.g., to 78°F or higher when you’re 
not home). Small changes make a big 
dierence! 

● Curtain Power: In winter, open curtains and 
blinds on sunny days to let warm sunlight in. 
Close them at night to trap heat inside. In 
summer, close curtains and blinds during the 
day to block out hot sun. 

● Clear Vents: Make sure your heating and 
cooling vents aren’t blocked by furniture or 
rugs. Also, regularly clean your vents to 
ensure air flows freely and eiciently. 

● Seal Out Drafts: Feel a cold breeze near a 
window or door? That's a draft! Cold air can 
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sneak in through tiny cracks. Ask an adult to 
help you find and seal drafts with 
weatherstripping or caulk. It's like puing a 
scarf on your house! 
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Chapter 7:  
The Power of the Sun 
Imagine capturing the power of the sun to light up 
your home! That’s exactly what solar panels do. 
They are an amazing way to create clean, 
renewable energy. 

How do Solar Panels Work 
Solar panels are made of many smaller units called 
solar cells (or photovoltaic cells). Here’s the 
magic: 
 

1. Sunlight Hits the Cells: Solar cells are 
usually made of special materials, most 
commonly silicon. 

2. Electrons Get Excited: When sunlight 
(made of tiny energy packets called 
photons) hits the silicon, it gives energy to 
electrons in the silicon, making them jump 
around and break free from their atoms. 
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3. Electric Current is Made: These excited 
electrons are then guided by an electric field 
within the solar cell, creating a flow of 
electricity! This electricity is called Direct 
Current (DC). 

4. Inverter Changes the Current: Most of the 
appliances in your home use Alternating 
Current (AC) electricity. So, a special device 
called an inverter takes the DC electricity 
from the solar panels and changes it into AC 
electricity that your home can use. 

5. Powering Your Home: The AC electricity 
then travels through your home's wiring to 
power your lights, TV, and all your gadgets! 

6. Sending Back to the Grid (or Storing): If 
your solar panels produce more electricity 
than your home is using, the extra power can 
be sent back to the main electricity grid (and 
your meter might even spin backward, saving 
you money!). Or, you can store the extra 
energy in large baeries for use at night or 
on cloudy days. 
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Solar panels even work on cloudy days, though 
they produce less electricity because there's less 
direct sunlight. 
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Types of Solar Panels 
Just like there are dierent types of cars, there are 
dierent types of solar panels, each with its own 
strengths! 
 
Monocrystalline Solar Panels 

● How they're made: Crafted from a single, 
pure silicon crystal. Think of it like a perfectly 
grown, single gem. 

● Appearance: They usually look sleek and 
black, often with rounded edges. 

● Pros: They are the most eicient type, 
meaning they can turn more sunlight into 
electricity in a smaller area. They also last a 
long time (25-30 years!) and perform well in 
hot conditions. 

● Cons: They are more expensive to make. 
● Best Use Cases: Perfect for homes with 

limited roof space where you need to get the 
most power from every inch. 
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Polycrystalline Solar Panels 
● How they're made: Made from multiple 

silicon crystals melted together. Think of it 
like a rock made of many small crystals. 

● Appearance: They often have a blue, 
speckled look because of the dierent 
crystals. 

● Pros: They are generally more aordable to 
produce than monocrystalline panels. 

● Cons: They are less eicient, meaning you 
need more space to generate the same 
amount of power. 

● Best Use Cases: A great choice for larger 
roofs or big solar farms where space isn’t a 
huge problem, and you’re looking for a more 
budget-friendly option. 

 
 

 
 

  57 
 



 

Thin-Film Solar Panels 
● How they're made: Created by depositing a 

very thin layer of special material onto a 
surface like glass or plastic. They're much 
thinner than silicon panels. 

● Appearance: They can be flexible, 
lightweight, and come in various uniform 
colors, often dark gray or black. 

● Pros: They are the most aordable type and 
can be flexible, allowing them to be used on 
curved surfaces. They can also perform 
surprisingly well in low-light conditions or 
when partially shaded. 

● Cons: They have the lowest eiciency, 
meaning you need a lot more space to get 
the same power output. They also have a 
shorter lifespan (10-15 years). 

● Best Use Cases: Good for really large 
commercial roofs, or for 
"building-integrated" solar where the panels 
are part of the building materials. Also used 
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in portable solar chargers due to their 
flexibility and light weight. 
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Solar Panel Matching Activity! 

Match the scenario below with the best type of 
solar panel! 

Scenarios: 

1. "My house has a small roof, but I want to 
generate as much electricity as possible!" 

2. "I’m building a huge solar farm in a sunny, 
wide-open field, and I need to keep costs 
down." 

3. "I’m designing a new building with curved, 
glass walls, and I want the solar panels to 
blend right in." 
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Chapter 8:  
From Grid to Gadget 
Have you ever wondered about the amazing 
journey electricity takes to reach your home? It 
doesn’t just appear from thin air! Let's follow its 
path from mighty power plants to the very wall 
socket where you plug in your phone. 

The Electric Grand Tour 

1. Generation (The Power Plant): 
○ Our journey begins at a power plant. 

This is where electricity is made. 
○ Inside, giant machines called turbines 

spin really fast. These turbines can be 
spun by burning fossil fuels (like coal or 
natural gas), by the force of rushing 
water (hydropower dams), by strong 
wind (wind turbines), or even by 
spliing atoms in a nuclear power 
plant. 
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○ The spinning turbines are connected 
to generators, which create electricity. 

2. Step-Up Transformation: 
○ The electricity generated at the power 

plant is at a relatively low voltage. To 
send it over very long distances 
without losing too much power, its 
voltage needs a big boost! 

○ A special device called a step-up 
transformer increases the electricity's 
voltage dramatically. Think of it like 
giving the electricity a huge push to 
help it travel far and fast. 

3. Transmission (The Superhighways of 
Electricity): 

○ Now, the super high-voltage electricity 
travels through thick wires strung on 
tall, towering metal structures. These 
are the mighty transmission lines. 

○ These lines are like the superhighways 
for electricity, carrying power across 
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vast distances – sometimes even 
hundreds of miles or across states! 

4. Substation (The First Rest Stop): 
○ As electricity gets closer to towns and 

cities, it arrives at a substation. 
○ Here, another type of transformer, a 

step-down transformer, starts to lower 
the voltage. It's still too high for your 
home, but it's now ready for the next 
leg of its journey into your 
neighborhood. 

5. Distribution (Local Roads for Power): 
○ From the substation, the electricity 

travels on smaller power lines. You've 
probably seen these on wooden utility 
poles along streets in your 
neighborhood. These are the 
distribution lines. They branch out, like 
local roads, to bring power to dierent 
areas. 

6. Neighborhood Transformer (The Final Step 
Down): 
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○ Right before electricity enters your 
house, there's usually a small 
transformer. It might be on a utility pole 
outside your house or in a green box on 
the ground in your yard. 

○ This transformer does the final, crucial 
step: it reduces the voltage to a safe 
and usable level for your home (for 
example, 120 volts in the United 
States). 

7. The Electric Meter: 
○ After the neighborhood transformer, 

the electricity first goes through your 
electricity meter. This clever device 
measures exactly how much energy 
your home uses. This is how your 
family's electricity bill is calculated 
each month! 

8. Home Wiring (To Your Wall Socket!): 
○ Finally, the electricity travels through a 

maze of wires hidden inside the walls 
of your house, leading to all the 
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outlets, light switches, and built-in 
appliances. 

○ When you plug in a device or flip a 
switch, you complete a "circuit," 
allowing electricity to flow and power 
up your favorite gadgets! 

And there you have it! From giant power plants to 
the tiny circuits in your smartphone, electricity 
makes an incredible journey to bring power to your 
fingertips. 
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Chapter 9:  
Smoke, Soot, & Struggles 

While many of us have modern stoves and clean 
electricity, billions of people around the world still 
rely on older ways of cooking that come with 
serious health risks. Let's learn about this global 
challenge. 

What if Your Stove Runs on Coal or 
Firewood? 

Imagine cooking your meals every day over an 
open fire or a simple stove that burns wood, 
charcoal, animal dung, or coal. For about one-third 
of the world's population, this is a daily reality. 
While these traditional methods have been used 
for centuries, they create a serious problem: 
household air pollution. 
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The Invisible Danger: Indoor Air 
Pollution 

When solid fuels like wood or coal burn in 
ineicient stoves or open fires, they release a lot 
of harmful substances into the air you breathe, 
including: 

● Smoke and Soot (Particulate Maer): These 
are tiny, invisible particles that get deep into 
your lungs. 

● Carbon Monoxide (CO): Remember our 
"invisible killer" from Chapter 4? It's a huge 
danger here too. 

● Other Harmful Gases: Like nitrogen oxides 
and benzene. 

This mix of pollutants creates "household air 
pollution" (HAP), which fills homes, especially in 
poorly ventilated areas. 
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The Ill-Eects on Health: Why Cleaner 
Stoves Make a Big Dierence 

Breathing in this polluted air constantly is 
incredibly dangerous, particularly for women and 
young children who spend the most time near the 
cooking fires. 

● Respiratory Problems: It's a leading cause of 
severe respiratory infections like pneumonia 
in young children. For adults, it can lead to 
chronic obstructive pulmonary disease 
(COPD), asthma, and even lung cancer. The 
smoke damages the lungs, making it hard to 
breathe and fight o illness. 

● Other Serious Issues: Links to low birth 
weight in babies, heart disease, and stroke 
are also being found. 

● A Silent Killer: Because many of these 
pollutants, especially CO, are invisible and 
odorless, people can get very sick without 
even realizing what's happening. 
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Why Switching to Cleaner Stoves is a 
Game-Changer: 

Switching to cleaner-burning fuels like LPG 
(liquefied petroleum gas), natural gas, electricity, 
or using improved, more eicient cookstoves can 
make a massive dierence: 

● Improved Health: Dramatically reduces 
indoor air pollution, leading to far fewer 
respiratory illnesses, beer lung 
development in children, and overall 
improved health for everyone in the home. 

● Environmental Benefits: Reduces 
greenhouse gas emissions and black carbon 
(a potent climate pollutant), and can help 
reduce deforestation because less firewood 
is needed. 

● Social Benefits: Women and children spend 
less time gathering fuel and cooking, freeing 
up valuable time for education, work, or 
other important activities. It also reduces 
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the risks (like aacks or injuries) associated 
with collecting firewood. 

The Plight of Real-World Energy 
Problems: Child Mortality 

The impact of household air pollution is 
heartbreaking and severe, highlighting a major 
global energy challenge. 

● Staggering Statistics: Household air 
pollution is one of the leading causes of 
death globally, especially for young children. 
In 2021, a shocking over 700,000 deaths of 
children under five were linked to air 
pollution. About 500,000 of these were 
directly due to household air pollution from 
cooking with polluting fuels, mostly in 
countries in Africa and Asia. This makes it 
the second-leading risk factor for death in 
this age group, right after malnutrition. 
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● A Maer of Survival: For these families, 
access to clean energy isn’t just about 
comfort or convenience; it's literally a maer 
of life and death. This is a huge global 
injustice that many organizations are 
working to solve. 
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Learning About Energy Poverty 

The problem of dirty cooking fuels is part of a 
larger issue called energy poverty. 

● Definition: Energy poverty means not 
having enough access to reliable, aordable, 
safe, and clean energy to meet basic daily 
needs. It’s not just about cooking; it 
includes: 

○ Not having electricity for lighting 
(meaning kids can’t study after dark). 

○ Lacking energy for heating or cooling, 
making homes dangerously cold in 
winter or hot in summer. 

○ Not having power for refrigerators 
means food can’t be safely stored. 

● Impact: Energy poverty aects health, 
education, economic opportunities, and 
overall quality of life. It creates a diicult 
cycle that can be hard for families and 
communities to escape. Learning about this 
helps us appreciate the energy we have and 
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understand why energy access and clean 
energy solutions are so vital for everyone 

around the world.  
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Chapter 10:  
Your Mission 
We have learned a lot about how our households 
use dierent kinds of energy in dierent ways. Yet, 
we still have one key question to ask ourselves. 
 
Can we save energy in just one week? 
 
Spend 1 week tracking your living habits, and how 
you use water heating, lights, and other 
appliances that require energy in your house.  
 
Then, be conscious about your living habits for the 
next 2 weeks using everything you have learned 
from this book. After 2 weeks, spend another week 
tracking your habits. 
 
See how they have changed! 
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Answers 
 

Chapter 1: 

 

Energy Source Appliances 

Electricity 1.  Lights 
2. TV 
3. Refrigerator 
4. Computer 
5. … 

Natural Gas 1. Furnace 
2. Gas heater 
3. Gas stove 
4. Gas dryer 

Propane 1.  Outdoor grill 
2. Portable heater 

Oil/Kerosene 1. Oil furnace 
2. Oil lamp 
3. Kerosene heater 

Wood 1. Wood stove 
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Chapter 7 
  
1. Monocrystalline Solar Panels  
2. Polycrystalline Solar Panels 
3. Thin-Film Solar Panels 
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Notes 
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The End 
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