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Understanding Energy

Eco-generation School Kit for Employee Volunteers
of Samsung Engineering and Teachers
About Eco-generation School Kit
Eco-generation School Kit project is a series of theme-based Environmental Education kit designed to
assist Samsung Engineering's employee volunteers and teachers around the world, who will be reaching
out to schools and facilitating Environmental Education. “Understanding Energy” is the first in the Ecogeneration School Kit series of four.
The kit has been developed keeping in mind that “Environmental Education” is an instrument to enable
participants of all ages to learn about the environmental issues, based on two-way communication. The
hands-on active learning approaches in the kit will assist in changing the perception that education is a
one-way flow of information. Education, when grounded in hands-on-learning dialogue, becomes more
effective, easier, instructive and successful.
“The education process becomes successful when learners head for action” (IUCN, 1998). The active
learning process helps students to build capacities of critical thinking and problem solving to take positive
actions for sustainable development.
It is important that the volunteer/teacher who carries out the 60-minute classroom session is enthusiastic
and demonstrates commitment and personal involvement. The theme-based Eco-generation School Kit
guides and supports you in this endeavor.
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Eco-generation
Samsung Engineering established Korean Eco-generation (Kumpooh) in 1996 as one of the
largest environmental education programs for children and youth in Korea. In 2006, Samsung
Engineering expanded the program to the Asia-Pacific region by launching an English Ecogeneration website (www.eco-generation.org) in partnership with the United Nations Environment
Program (UNEP). It is a children's environmental education website that emphasizes learning and
sharing knowledge about the environment.
On September 27, 2011 Samsung Engineering and UNEP made steps to reach an
international audience by launching tunza.eco-generation.org, a new environmental networking
platform for children and youth. It is an interactive environmental website that will serve as a
platform to educate the community about the environment and create eco-friendly initiatives.
With a 18 year history, Eco-generation is Samsung Engineering's largest running CSR
program, which has been supported by Samsung Engineering's expertise in the environmental
business. This will continue to be one of the company's core initiatives to support and
contribute to the new generation via environmental education.

Samsung Engineering Co., Ltd.
Samsung Engineering is one of the world's leading engineering, procurement, construction and
project management (EPC&PM) companies. With experience in over 30 countries, it operates
worldwide, providing total project management from planning and financing through to
construction and commissioning. It has built some of the world's largest and most complex
hydrocarbon and industrial plants and facilities.

Centre for Environment Education (CEE)
CEE, established in 1984, is a Centre of Excellence, supported by the Government of India,
Ministry of Environment and Forests (GoI MoEF). It is engaged in developing programs and
material to increase awareness and concern, leading to action, regarding environment and
sustainable development. CEE's programs and projects over two decades have explored the
emerging models of development to identify and promote those which are contextually sustainable.
The methods employed include working with communities, children and youth, sharing knowledge
with policymakers, and building capacity at sub-national, national and trans-national levels. These
have yielded opportunities to meaningfully bring learning and insights from the grassroots to bear
on policies and actions.
CEE has developed a tool called “Handprint” that measure actions directed to decrease the human
footprint and make the world more sustainable. Handprint analyses the positive impact on the three
aspects of sustainability i.e. environment, society and economy. The Handprint concept was
launched at UNESCO's 4th International Conference on Environmental Education held in 2007.
The concept embraces the conference recommendations of hope, enthusiasm and commitment to
action. The outcome document of the Intergovernmental Conference, Tbilisi +35 "Tbilisi
Communique" has adopted the Handprint which is endorsed by 104 countries.
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1. Program Plan
“Children must be taught how to think, not what to think.” –Margaret Mead
In case you are wondering how you go about facilitating the 60-minute session with students you
might find this Program Plan useful. All the theme-based activities in the Energy module have
been planned for 60 minutes duration and they are based on hands-on active learning approach.
The interactive session has been designed in a manner so that it remains interesting, fun and
also makes students more receptive towards the issues related to energy.
The Program Plan is an overview of the activities for the theme Energy. The Plan will provide details of:
n Flow of activities
n Time allotted for each activity
n Objectives of the activity
n Learning outcomes

Before you begin with the session, introduce yourself, invite the students and dignitaries who are
present in the class. Inform the class about the Eco-generation program of Samsung Engineering.

The Structure of the 60-minute Program Plan
1. Setting the Tone

5 minutes

Probably for some of you it might be the first time that you are going to a school and
interacting with the students. An ice-breaking is a fun way to develop a bond between you and
students in a short period of time. The objective is to establish a comfort zone between you
and the students and also to introduce the theme of the session.
Once the comfort zone is established it is easy to carry out the activities and stir the
discussion amongst your audience.
This activity 'Energy in My Name' will help you to start a conversation between you and the
students. The faster the interaction is, the easier for you to carry out the activity.
The detail of carrying out the activity 'Energy in My Name' is provided in the Volunteer's
Handbook on page 7.

2. Power Point Presentation

25 minutes

An important component of the Program is the power point presentation on the theme Energy.
The Energy.pdf file of the presentation is provided separately. Slide notes have been provided
for volunteers and teachers. The presentation covers information about:
n What is Energy?
n Energy Sources: renewable and non-renewable and comparative analysis
n Global consumption pattern of energy resources
n Demand for energy and its production
n Energy Consumption
n Energy Conservation
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The objective of the Power Point Presentation is to enable you to effectively introduce the theme
and contemporary issues related to the theme through visuals, diagrams, photographs and
graphics. While making power point presentation you can refer to the slide notes on page 11.

3. Hands-on Activity

25 minutes

Hands-on activity is the best opportunity where you have maximum student's participation,
information sharing, and interaction within the group. The objective of carrying out the 'How Much
Do I Pay’ activity is to give a hands-on exposure to the challenge that students face in
understanding the concepts.

4. Feedback

5 minutes

For any program to run successfully it is important for you as a facilitator to understand what
worked well and what did not work.
The objective of taking feedback is to use it in future session in a more meaningful manner so
that the instruction methods and outcomes become more relevant.
Feedback is sought from:
a) Volunteer/Teachers
b) Students
As a facilitator make a mental note of the student's response towards the various activities, their
participation, the level of understanding with the guidelines provided during the session and
include it in your feedback.

The kit also contains Factsheets (page 30) for you and Handouts (page 33) for
students. Distribute the Factsheet to the students as indicated in the Volunteer's
Handbook.
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2. Volunteer's Handbook
a) Introduction to Energy
Imagine a day without energy. No energy of sunlight, no plants, no food, no fuels and no
transportation. So, one actually cannot think surviving without energy. Energy is all around us. It is
there in the sun light, in light bulbs, in the power of our muscles and in the food that we eat. Energy
is used to grow our food, to cook it, to keep us warm or cool, to move from one place to another.
There are two important things which keep the planet earth going—Energy and Matter. Sun, is
considered as the ultimate source of energy. Most of the different resources of energy that we
use in our daily life have their source in the sun. Solar energy is directly or indirectly responsible
for the sustenance of all life on the earth. Green plants convert solar energy into chemical energy
in the process of photosynthesis to make food for living organisms. When dead plants and
animals remain buried under the earth for millions of years they get converted into fuels like coal
or petroleum. When this fuel is burnt in thermal power plant, electricity is produced. In this way
solar energy is transferred into electrical energy.
The world has witnessed Industrial Revolution due to discovery of coal, a fossil fuel. Today,
machines perform a number of tasks instead of human efforts. So, if we closely analyze we can
conclude that energy is being used everywhere whether it is from the point of development and
distribution of electricity or from the point of its use in almost every house, industry, to running of
vehicles on road, to satellites orbiting in the outer space and etc. Humans have tried to harness
energy from all possible sources available on the planet so as to improve the scale of food
production and develop the material production for personal comforts.
However, the galloping increase in our use of energy has also created problems-some local,
some global; some immediate, some looming ahead. For example, increasing demand for
fuelwood in rural and urban areas has lead to degradation of forests in our country. The pollutants
that the burning fossil fuels add to the atmosphere are making air unsafe to breathe. The major
problem lies in the uncertainty about the availability of the energy resources for future
generations. Earth being a planet of finite resources, it cannot replenish the energy resources at
the rate are being consumed by humans. Fuel sources like coal, gas and petroleum are nonrenewable energy sources and will get exhausted in the near future. Therefore, we need to look
at ways to reduce demand by examining out energy use habits and ensuring energy efficiency of
various products and thus move towards action for sustainability.
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b) Welcome to the Eco-generation School Kit Program
“Children must be taught how to think, not what to think.” –Margaret Mead

In The Class with the Students
You will observe a lot of excitement in the class as it's not their teacher but you who will be
carrying out the session. You and the students will be embarking on a 60-minute interaction. You
need to garner all possible participation from students. As a facilitator, it is important that you
make your audience comfortable and try to develop a bond that will make the session interactive
and successful.
This handbook will give guide you to carry out the activities for the 60 minute session. Please
read the handbook in advance. Do make sure that you have all the necessary materials ready
before you start the program.

Some hints for a successful interaction with students
n

You may observe that many students are shy or hesitant to interact with
you. Try to stir a discussion in the classroom by asking simple questions
and giving every student a chance.

n

While carrying out the session you may come across right or wrong
answers. Appreciate the answers that you receive from students. Gently
correct the wrong answers.

n

Make sure that the entire class participates in the session. Giving
advantage to some students will be discouraging for other students.

n

Before you go to the session, go through the Program Plan and
Volunteer's Handbook.

n

Take required copies of the hand-outs that you have to share with the
students.

n

Check for internet connectivity if you plan to carry out online activities.

n

Project the Power Point Presentation immediately after 'Setting the Tone'.
For this you have to copy the Presentation beforehand onto the
laptop/LCD.

n

Collect all the feedback forms from the students. Do make sure that they
have filled them out.

n

You may come across some students who find it difficult to understand
certain terms or calculations during the session. Give attention to such
students and in case you are unable to help, ask a colleague, teacher or
peer to assist such students.
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c) Starting the Session
For Eco-generation Supporter from Samsung Engineering
Begin by welcoming all the children, and other dignitaries who are participating in the session.
Introduce yourself, your colleagues and Samsung Engineering. Share your interest particularly in
working with the school children through the Samsung Engineering's Eco-Generation program.
For Teachers and Other Instructors
Begin by welcoming all the children and other dignitaries who are participating in the session.
Introduce yourself and tell the class about your interest in taking this session.

d) Setting the Tone—Energy in My Name

5 minutes

This is an activity in which students interact with each other and with you in a very short period of
time. Students not only try to come up with words related to “Energy” but put their best efforts to
recall the new names of their classmates in their team. Before you begin, tell the class that this
activity will be fun and that they will enjoy it a lot.
Announce the activity—Energy In My Name. Tell them that each student needs to come up with
an energy related word starting with the first letter of their given name or surname. The Energy
word can be from any of technical terms, energy devices or resources. For example, If the name
is JYOTI GOPINATHAN then they have to come up with a word which starts with J or G—like
Joules Gopinathan or Jyoti Geothermal. If student find it difficult in finding a proper word, give
them some clues.

e) Power Point Presentation—Energy

25 minutes

The Power Point Presentation “Energy” is an essential component of the Eco-generation School
Kit. Slide notes of the power point presentation are provided on page 11. You can refer to it while
giving the presentation. The slide notes contain detailed information about the concepts, aspects,
important issues.
The power point presentation “Energy” is an interactive way of learning in the classroom. The
presentation includes photographs, visuals, graphics through which the students will be able to
understand the concept and issues related to energy.
(See accompanying Energy.pdf file for presentation)
Preparation
n

Set up the laptop, computer, LCD and have the Energy.pdf file ready for projection before you
begin the session.

n

Carry with you the slide notes for reference.

n

While making the presentation, attend to students’ questions and comments. However,
ensure that you complete the presentation and discussion within 25 minutes time limit.
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f) Hands-on Activity— How Much Do I Pay?

25 minutes

Preparation
n

Set up the laptop, computer, LCD and have the Energy Calculator.pdf file ready for projection
before you begin the session.

n

Be ready with the printed copies of the handouts.

n

Distribute the handouts to students before you project the presentation.

n

Students would need to do calculations so ask them to have a notebook and a pen handy
before you begin.

Activity
The objective of this activity is to help students read wattage data on electrical appliances and
calculate energy consumption using the data.
Slide 1

Slide 2

Slide 3

Introductory slides
Slide 4
1. Ask students to identify the electrical appliance in the picture.
(Answer: Electric Toaster)
2. Ask them what it is used for
3. Give them a situation. For example, ask how much time it takes to toast a slice of bread
4. You will receive different answers. You need to agree on the time that a slice of bread takes to
be toasted.
Slide 5
1. You will see codes.
2. The appliance's code has alphabets such as A, V, W, Hz and . Ask if they know what these
alphabets stand for or represent.(HD is product code.)
Slide 6
1. Explain each alphabet in the bar code.
Ampere (A): It shows how much electricity flows through a wire. Ampere is the unit to measure
the electric current (it is similar to measuring units, for example, kilogram is used to calculate
the weight of an object).
Volts (V): This is the pressure that causes electricity to flow through a wire.
Wattage (W): This is the amount of utilized power or energy per second.
Hertz (Hz): This is the number of times a generator spins in a cycle to produce electricity in one
second.
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Slide 7
1. Tell the students that you will use the data to calculate the electricity consumption of the toaster
which is used for an hour. Based on the electricity consumption you will calculate the cost of
running the appliance for one hour.
Slide 8
n Tell students that electricity consumption is calculated in Kilowatt hours(KWh).
n Kilowatt hours is the amount of electricity that is consumed by an electrical appliance for an

hour.
n In the picture you will see the electric unit Watt (W) is 700 Watts.
n In order to calculate the total cost for running an appliance one has to calculate the total

electricity consumed in Kwh.
Carry out the calculations.
1000 Watts = 1KW
700 Watts = 0.7 KW
This means 0.7 KWh of electricity is consumed when a toaster is used for an hour.
Slide 9
1. Lets assume that the cost per unit of KWh which is USD 0.1.
Slide 10
1. Total cost for running the bread toaster for an hour will be
0.7 x 0.1 = USD 0.07

Consider that the
appliance runs for a few
minutes; say 15 minutes
then the minutes will be
converted to hours using
the formula as below.
1 Hour = 60 Minutes
15 Minutes = 0.25 Hours

Slide 11
Now, suppose that the toaster is used for 30 days, the total cost
per month will be
0.07 x 30 = USD 2.1
While you do the calculation you may observe that some students
find it difficult to understand the steps explained in the slide show.
Try to assist the students in doing the calculation themselves. Let
other students who are done with the calculations assist those
who need it.

Understanding Energy

If the appliance runs for
more than a day, for
example a refrigerator
runs for 5 days then the
number of hours will be
1 Day = 24 Hours
5 Days = 120 Hours

9

Volunteer's Handbook

Try the green apps (See page 32) related to energy conservation if time permits. Make sure that
you download the apps in advance.

g) Debriefing
The Energy Calculator activity will foster critical thinking wherein the students will be able to
analyze the products that are energy efficient. Secondly, through this exercise we can see if
students are able to read the symbols and understand the significance of such information on an
appliance.
For debriefing you can ask the following questions:
n

Why do electrical appliances have these electric units?
The electric units give the information about the electricity requirements for operating an
appliance. The units indicate the maximum current that can pass through an electric cable so
that maximum power can be transformed without blowing the fuse. The units also help in
calculating electricity consumed by an appliance.

n

What would happen if such data was not given on appliances?
It would be difficult for one to buy and sell the product without specifications because it would
be impossible to calculate how much electricity will be necessary to run the appliance. For
example, an Air Conditioner installed in an industrial plant cannot be used in a house as it will
consume much more power.

n

For whom is this data essential?
Both for consumer and seller.

n

Is it possible for a consumer to compare two products of the same type and select an
energy efficient one?
Yes. If the electric unit data is mentioned in the barcode of the appliance one can easily find
out the quantity of energy consumption of an appliance and also the cost for running it.
Through this exercise one can look at ways to reduce the energy consumption by examining
energy use habits and learning energy efficiency of various products. Please refer to the
‘Energy Saving Tips’ in Student's Handout accompanied to the school kit.

h) Closing the Session
Once the debriefing is done, inform the class that you have come to an end of the session.
Mention that it was indeed a pleasure to visit the school and carry out the session with the
students. Announce that you will be distributing feedback forms which the students have to fill and
return. Tell them they have 5 minutes to do this.
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3. Slide Notes of Energy Presentation
Now that you have conducted the ice-breaking activity, you need to get ready for the power point
presentation. There are 33 slides in the presentation and you need to spend 45 seconds on each
slide as you have only 25 minutes for this activity. Project the slide show and you can start with
the presentation.
Slide 1

Slide 2

Introductory slides
Slide 3-7
The slides from 3-7 have pictures of different sources of energy. So, while you move from one
slide to another, you need to ask questions about the pictures that are projected on the slide.
While you discuss try to connect these pictures with the theme—Energy and conclude that that
the upcoming slides will give more information about energy.
Slides from 3-7 have pictures of Sun, Train, Petrol Dispenser Pump, Lightning Bulb. You can start
as follows:
n What do you see on the slide?
A sun
n Is sun important to us? If yes, then what is its role in our life?
Yes. Sun is regarded as the ultimate source of energy. All green plants require sunlight to
produce food. Sun's radiation prevents the growth of fungus. For this reason homemade
pickles are exposed to sunlight so that they are not damaged. We also dry our clothes using
sunlight.
n Do you have any idea of what the temperature of the sun could be?
The sun's surface temperature is 5500 0C.
(Source: NASA)

n From where does a railway train get energy to run at such a high speed?
Coal, electricity, diesel are fuels that are used to get a train to move.
n Do you know from where we get petrol?
It is obtained from the decomposition of the plants and animals which are buried deep inside
the earth. Due to extreme heat and pressure the hydrocarbon (compounds made out of
carbon, oxygen and hydrogen) present in the dead organisms mixes with the minerals of the
rock, silt or sand and it is converted to petrol after millions of years. The petrol that is used to
run vehicles is obtained after a series of purification and filtration processes.
n Who invented the incandescent bulb? How is a bulb able to emit light?
Thomas Alva Edison invented the bulb. Inside the bulb is the filament which starts glowing
when an electric current passes through it. When Edison discovered the bulb, he used
carbon as the material for filament. This is now replaced by tungsten.
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n What do you see on the slide?
A gas flame
n Do you know from where we get the gas?
The source remains the same for all fossil fuel, be it coal, petroleum, gas, etc.
Tell them that they will learn about it in the upcoming slides.
Here you have to conclude that all the pictures have a common link, i.e. Energy.
Concluding: Energy is everywhere!
Energy is all around us. Plants need energy from sun to produce food through the process of
photosynthesis. Food prepared by plant is consumed by living organisms for their survival. Food
gives us energy by which we are able to do work. When plants and living organisms die they get
buried, inside the earth for millions of year to produce fossil fuel which is again a source of energy.
So whatever you do it is because of energy. For example, if you are reading a book it's because
of the light energy or watching television which runs on electricity is again a source of energy.
Energy is therefore vital to our life.
Slide 8
Slide 8 mentions the topics that will be covered during the 25-minute presentation.
(1) What is Energy?
(2) States of Energy
(3) Energy Sources and Transformation
(4) Consumption
(5) Conservation
(1) What is Energy?
Slide 9
Defining Energy
Physicists define energy as the ability to perform work. Work is what happens when something is
moved over a distance by using force. Pushing a table is work if it moves. But if it doesn't, then no
amount of pushing will be considered as work.

“ENERGY is defined as the capacity to do work”.
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(2) States of Energy
Slide 10
Energy exists in two states—Kinetic Energy and Potential Energy
1. Kinetic Energy: It is the energy that a moving body possesses. For example, a running river or
a moving vehicle has kinetic energy. This kinetic energy can then be converted to different form
of energy. For example, when running water falls on a turbine, it is converted into mechanical
energy which produces electricity.
2. Potential Energy: It is the energy present in a body which is stagnant or resting at one place.
For example, a ball in your hand that could be dropped, or water behind a dam has potential
energy. So does the wound spring in a clock.
Slide 11
In the slide you will see a pendulum moving to and fro. When it is stationary, it has potential
energy but once the pressure is applied, potential energy is converted to kinetic energy.
(3) Energy Sources and Transformation
Slide 12
Earth has a vast array of energy sources: the fossil fuels (such as coal and oil) beneath its
surface, the wind and water on its surface, the plants growing on it, the sunlight falling upon it. All
the energy resources, like other natural resources, can be classified into two basic categories,
non-renewable and renewable, depending on the time period over which they can be replenished.
The degree of renewability is determined by the human time-scale.
Renewable Energy Sources
Renewable sources of energy, or flow resources, rely on natural energy flows and sources in the
environment and thus have the potential of being continually replenished. Renewable energy
resources may be similar to a steady flow of interest on money in the bank. If the deposit of
money is considered as a resource, as long as we withdraw either less than or equal to the
interest which the deposit earns, the resource (deposit of money) can be considered to be
renewing itself.
Non-Renewable Energy Sources
The modern world uses enormous quantities of fossil fuels and nuclear materials as the energy
source. Fossil fuels are usually found deposited in rock formations. They are decayed remains of
ancient plants and other organisms buried by sediments. Through the action of heat and pressure
over millions of years, they are chemically changed and turn into coal, oil and natural gas. As they
take tens of millions of years to be formed, fossil fuels cannot be renewed over time-scales
relevant for humans. They are therefore non-renewable energy sources. So are nuclear fuels.
Using the analogy of money in the bank, all these sources of energy are our capital which may be
extracted at as fast a rate as we want, but once they are used up, they will be gone forever.
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Slide 13
The next slides will talk about different resources of renewable energy. The detailed explanation
about each resource is given below. You can also refer to the slide notes which have some facts
and figures.
Renewable Energy Sources
The types of Renewable energy sources are:
1. Solar Power
2. Biomass Power
3. Hydro Power
4. Wind Energy
5. Geothermal Power
6. Tidal Power

Slide 14
1. Solar Power
What is Solar Power?
Solar energy is radiant energy from the sun. It is the ultimate source of most other energy
sources. Solar energy technologies convert sun's radiant energy into heat and electricity. A green
plant is a kind of machine powered by solar energy. Chlorophyll, which gives the plant the green
colour traps sunlight in the process of photosynthesis, where sunlight is used to produced sugar.
The waste product from photosynthesis is oxygen, the basis of all life on the Earth.
Bright sunshine over most of the country for a major part of the year makes solar energy a
promising energy option. Solar energy technologies convert the sunlight into heat (thermal
conversion) and electricity (photovoltaic conversion). In thermal conversion technologies use
reflective mirrors of different shapes and sizes to concentrate sun's rays to produce low, medium
and high-grade energy. This heat can either be used directly or converted to electricity.
How does Solar Cell Work?
Photovoltaic or solar cells convert sunlight into electricity. These cells are made out of silicon
wafers sandwiched together. Electrons are released from silicon cells when exposed to sunlight
which causes the electric current to flow. The current passes through a regulator and gets stored
in a storage battery which is then used in future. As a single cell produces very small amount of
electricity, an array of solar cells are combined together to form a panel which provides electricity
between 30 and 100 Watts (Inform students that you will talk about Watts in the upcoming handson activity).
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Disadvantages
The capital cost of solar photovoltaic installation is quite high because of which many a times it is
not considered an option for large scale use.
Facts
India receives about 6,000 billion MW (Mega Watts) of solar energy per year. If only
1 per cent of this energy could be tapped at 10 per cent efficiency (refer slide notes) it
would be 30 to 35 times India's present electricity generation(Gusain, 1990).
0

Medium grade heat (with temperature between 1,000 and 3,000 C) is used directly for
cooking. Solar cookers reduce the need for fuel-wood and also save time and labour
needed in collecting it as well as reducing the indoor air pollution from smoky fires.
There is a debate on how environment-friendly solar cells are as their production is
very energy consuming. According to proponents of solar energy technologies,
using energy and energy consuming materials to make solar energy systems is a
good energy investment as the solar produced by these systems is many times
greater than energy used in making them.
(Source: Energy EnviroScope, CEE)

Slide 15
2. Biomass Power
Biomass refers to the total weight of all living things in an ecosystem. In the context of energy
sources, however, it refers to wood, wood wastes and by-products, agricultural and animal
wastes and municipal solid waste that can be burned to provide heat or electricity, or converted to
liquid or gaseous biofuels. Biomass has been used an energy resource ever since human beings
have learnt to cook using wood. However, apart from wood there are sources of biomass like
agriculture waste, dead plants and municipal solid waste.
Biomass is considered to be carbon neutral energy source because green plants absorb carbon-dioxide for photosynthesis and give off oxygen, thus establishing an overall carbon dioxide balance.
Biomass Gasifier
Biomass particularly wood but also agricultural residues such as rice husk, coconut shell,
cotton stalks and weeds can be converted to a high energy combustible gas in a gasifier. This
gas can be then used for cooking or to generate mechanical power (to pump water) or
electricity generation. When used it helps to save 50 per cent of the firewood that would have
been consumed otherwise.
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A biomass gasifier consists of:
a. A reactor in which solid biomass is burnt under controlled temperature
b. Air supply to obtain combustible gas consisting of hydrogen and methane.
c. The gas then passes through a cooling and cleaning system before it is fed to
compression-ignition engine to generate mechanical power.
d. Generator by which mechanical energy is converted to electricity.
Disadvantages
The burning of biomass-based fuels emits not only CO2 but also other carbon-containing minerals,
namely carbon-dioxide, methane, other hydrocarbons, and suspended particulate matters like
soot and ash. It therefore, causes air pollution and contributes to the build of greenhouse gases
that cause atmospheric warming.
Slide 16
3. Hydro Power
Hydro Power, or the energy of flowing or falling water, can be tapped to turn grinding stones and
water wheels and to drive turbines to generate electricity. Hydro Power generation requires the
building of dams behind which water is impounded.
Normally a Hydro Power plant will have:
a. A power plant where electricity is generated
b. A dam where water is stored or released
c. Turbine which converts mechanical energy into electricity
Water with high kinetic energy, falls from the dam on the turbine blades which causes them to rotate.
This spinning of the blades generates electricity as mechanical energy gets converted into electricity.
The amount of electricity that is generated depends upon the speed of the water fall and spinning of
the turbine. Once electricity is generated it is transported to houses through a transformer.
Disadvantages
Large dams cause vast tracts of valuable forests, wildlife habitats (both terrestrial and aquatic)
and often biodiversity, as well as agricultural land to be lost due to submergence. The water table
rises and often leads to salinization (salty water) and waterlogging due to poor management.
When that happens on agricultural land, it affects the productivity of the soil. Waterlogging also
leads to a rise in various diseases, notably malaria.

Facts
A major concern is the threat of earthquakes caused by the impounding such large
volumes of water which build up tremendous stresses in the earth's crust. The Koyna
dam in India is an example. It was built in 1962 in a stable area known neither for
geologic faults nor seismic activity. In 1967 the area was rocked by an earthquake that
killed 177 people, injured 2,300 and rendered thousands homeless.
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Slide 17
4. Wind Power
Wind power shows a great promise in pumping water and in producing electricity for commercial
use. Wind farms (i.e., clusters of wind turbines set up to generate electricity) are being set up in
areas that have assured windy conditions during the most of the year. Wind power is already
cheaper than diesel power. The cost of wind power generation should further decline as
technology improves.
The blades on the rotor of the wind machine slow down the wind and capture part of its energy.
High speed wind machines used for generating electricity have two or three blades shaped like
aeroplane propellers, and a generator mounted on a tower. The traditional use of windmill of
drawing out water from the well is still relevant today. Low speed wind machines used for
pumping water have many large blades.
Disadvantage
Bird kills, especially of raptor species, are an environmental impact of wind farms. In the USA half
a million birds are killed each year, including 83,000 raptors (hawks, eagles, falcons etc)
according to reports of a peer-reviewed published estimate in Wildlife Society Bulletin.
Slide 18
5. Geothermal Power
It is energy which is harnessed from the steam that is produced naturally in deep underground
wells, which run a turbine and generate electricity. As this energy is being continuously produced
within the earth so it is categorized under renewable energy resource.
How does it happen?
Earth is made out of three layers:
1. The core: innermost part of the earth where the temperature is around 60000C which is higher
than the sun's surface. The core contains iron ore and mineral rocks which are found in the
melted form.
2. Mantle: layer outside the core and it is made out of rocks and hot molten magma.
3. Crust: outer surface of the earth which makes the bed of oceanic floor.
When the earth's crust is broken the molten magma comes in contact with the earth's surface
which has water. The rocks and magma absorb the water to produce steam which is trapped to
run a turbine. Turbine spins and converts the steam into electricity.
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The geothermal power is basically used to:
a. Heat water used to heat the room during winters.
b. Generate electricity.
c. Dry vegetable and fruits.

Facts
Most of the active geothermal resources are usually found where earthquake and
volcanoes are concentrated. Most of the geothermal activity occurs in an area called
the Ring of Fire which encircles the Pacific Ocean.
24 countries had geothermal power plants in 2010. After US, Philippines was the
second largest geothermal power producer which equaled to about 16 per cent of
the country's power generation.
(Source: EIA)

Slide 19
6. Tidal Power
The rise and fall of the tides happens due to moon's gravitational pull experienced by the earth.
Every day there are two significant tides-a high tide and a low tide. When the tide rises it is called
“high tide” and when tide falls it is called “low tide”. A dam is constructed inside the water in which
the tidal water enters when there is a high tide and moves out during the low tide. A turbine within
the dam starts spinning because of the movement of the water in and out of the dam. This causes
the turbine to move which converts the kinetic energy of the tides into electricity.
Disadvantages
The tidal energy is the most reliable source of renewable energy. However, the cost of tidal plant
installation is quite expensive. Secondly, the tidal plants can be set up only in coastal regions
which can adversely affect the life system in aquatic environment, especially the migratory fish.
Facts
The world's first tidal power station was constructed in 2007 at Strangford Lough in
Northern Ireland.
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Terms
Animate Energy
Animate Energy is the human and animal muscle power. This was the primary
source of energy used by human beings until the advent of the industrial revolution.
It continues to be a major energy resource in most developing countries. Animate
energy is often ignored in most literature and statistics on energy use, and its
contribution is thus largely unaccounted for.
Commercial Energy
It is known as industrial energy, which is bought and sold. By far the most important
forms of commercial energy are electricity and refined petroleum products. The
primary energy sources such as coal, oil and natural gas, flowing or falling water
and nuclear fuels are converted into the secondary source forms such as electricity,
petrol and kerosene, which are of greater use and value. Commercial energy forms
the basis of industrial, agricultural, transport and commercial development in the
modern world. In the industrialized countries, commercial fuels are the predominant
source not only for economic production but also for many household and personal
tasks such as mowing lawns, vacuum cleaning, drying clothes, shaving and even
brushing.
Non-commercial Energy
It includes fuels such as firewood, cattle dung and agricultural waste which are
traditionally gathered but not bought. These are also called as traditional fuels.
However, when these become scarce, they have to be bought. Non-commercial or
traditional sources of energy also include animal and human muscle power but
these are not included in most of the energy statistics.
(Source: EnviroScope Energy, CEE )

Slide 20
Non-Renewable Energy Sources
Non-renewable energy sources are used almost every day and they are mainly commercialized
forms (See explanation on same page) of energy produced due to the decomposition of organic
matter deep inside the earth million years ago. The earth contains huge stocks of non-renewable
energy. Hence; they are also referred as stock energy resources.
The types of Non-Renewable energy sources are:
1. Coal
2. Oil Rig
3. Natural Gas
4. Nuclear Power
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Slide 21
Types of Non-Renewable Energy Sources
1. Coal
Coal is a fossil fuel which is a stored form of sun's energy formed by the deposition and decay of
plants and other organisms over millions of years.
In the diagram on this slide you will see the step-by-step process of coal formation.
1. Some few million years ago, living organisms like plants and animals got buried deep
inside the earth's surface in between ocean bed and rocks.
2. The organic content of the organisms broke down due to excessive heat and pressure.
3. The organic matter was covered layer by layer by silt/sand and water.
4. After millions of years the organic matter turns into fossil fuel called coal.
Terms
Electromagnetism: When current flows through a copper wire wound around soft
iron magnetic field is developed. Therefore, the electricity generated has magnetic
properties and this phenomenon is called electromagnetism.
Acid Rain: It is a phenomenon which happens when gases like carbon-dioxide,
nitrogen dioxide, sulfur dioxide mixes with the moisture to produce acid. This
process happens in the upper part of the atmosphere which then falls as rain called
as acid rain. Acid rains are harmful as they cause corrosion of steel and iron
structures, destruction of flora and fauna etc.
(Source: EnviroScope Energy, CEE)

Slide 22

Slide 23

Thermal Power Plant
Coal is used to generate electricity and the plant where this process takes place is called
thermal power plant. The word thermo refers to heat. The step-by-step process of electricity
generation from coal is given below.
1. Coal is mined in two ways: underground mining and open cast mining. While underground
mining looks at the recovery of coal from deep inside the earth, open cast mining is done
on the earth's surface in a pit which lies exposed.
2. Coal is then powdered and heated. This releases hot air which passes through a pipeline
connected to a boiler containing running water.
3. Running water when comes in contact with the hot air is converted to steam.
4. The turbine connected to the boiler starts spinning due to high pressure of the steam.
5. The shaft of the turbine is connected to a generator. So when the turbine spins the magnet
inside the generator also start coiling within the electric wires. This process is called
electromagnetism (See explanation on this page).
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6. This leads to electron movement causing the current to flow.
Disadvantages
Mining of coal has specific environmental impacts. It can destroy forests, ecosystems, pollute
water and also affect the health of the miners. The worst environmental problem associated
with coal is the emission of toxic gases and fly ash into the atmosphere which causes breathing
problems, acid rain (See explanation on page 21), pollution of water bodies and etc.
Slide 24
Photograph of Samsung Engineering's Bali Power Plant Project, Bali, Indonesia. Type: Gas
Turbine.
Slide 25
2. Oil Rig
Oil and Petroleum are also fossil fuels which are formed from dead plants and animals buried
deep inside the earth over millions of years.
Oil
It is a carbon containing liquid fuel which is found deep inside the earth in between the rocks. Huge
pipes are drilled inside the earth to pump the oil out by applying pressure. Oil which is extracted
from the reservoir is impure so this is sent to oil refineries where the crude oil is purified to obtain
petrol, diesel, kerosene, jet fuel etc.
Oil can be used for electricity generation. The process involves oil transportation to the power plant
where it is used a fuel as it is highly inflammable. Burning of petrol releases a lot of heat which
converts water (in the boiler) into steam. Due to high pressure of the steam the turbine connected
to the boiler starts spinning which inturn causes the generator to rotate and generate electricity.
Disadvantage
Burning of oil releases greenhouse gases along with other harmful gases which pollutes the
atmosphere. Many cases of oil spillage have been reported in the past. Oil spillage mainly
happens while the drilling process takes place. Oil spillage and waste water released from oil
refineries pose major threat to marine biodiversity.
Slide 26
3. Natural Gas
Deep inside the earth's surface in between the rocks are the reservoirs of gas. While oil and petrol lie
in between the rocks as a bed of lake, gas is found above this lake because it is lighter in weight.
Similar to oil extraction, natural gas is also drilled out through pipes by applying pressure. Natural gas
extracted is in impure form as it contains acid, heavy metal contamination of mercury. Therefore, it is
sent for purification process through which gases like methane, butane, propane etc are recovered
and stored. Gas is again a fuel, so it is sent to power plant to generate electricity.
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Disadvantage
During the drilling process, a number of chemicals are also extracted along with the natural gas.
High pressure is applied during the extraction process which develops cracks on the ground
surface. As a result of this the chemicals easily penetrate these cracks and contaminate the
ground water. Drinking contaminated water causes health issue like kidney or liver failure, skin
allergy, brain deformation in new born babies.
Facts
Natural gas is made up of mixture of gases. Natural gas contains 50-90% Methane
(CH4) which when compressed is called Compressed Natural Gas (CNG).

Slide 27
4. Nuclear Power
Like coal and petroleum, nuclear power plant also generates electricity by a process called
Nuclear Fission or Fusion.
Nuclear Fission
Nuclear Fission is a process of nuclear change in which the nuclei of certain heavy isotopes (See
explanation on page 24) with large mass numbers such as Uranium-235 are split into two lighter
nuclei when struck by a slow or a fast-moving neutron (See explanation on page 24).This process
releases more free neutrons and as substantial amount of energy. The free neutrons can break
the nuclei of other U-235 atoms, starting a chain reaction which in a nuclear power plant is self
sustaining and controlled. The heat energy produced in this process is used to generate
electricity. Nuclear reactors around the world use nuclear fission to produce electricity.
Nuclear Fission to Electricity Generation
During the fission process heat energy is released which is utilized to boil water to produce steam.
Steam with high pressure makes the turbine move. The turbine connected with the generator
rotates which in-turn rotates the magnet in the electric wire to produce electricity.
Nuclear Fusion
Nuclear Fusion on the other hand, is a process of nuclear change in which two nuclei of light
elements such as deuterium or tritium, both isotopes of hydrogen are forced together at high
temperature of 100 million to 1 billion0C until they fuse to form a heavier nucleus; in this process
they also release a tremendous amount of energy.
Disadvantage
Nuclear power plants produce radioactive (See explanation on page 24) waste which has
adverse effects on environment and human beings. Waste water released from nuclear power
plant contaminates groundwater and surface water resources with heavy metals and traces of
radioactive uranium. Drinking water contaminated with radioactive waste can cause cancer,
genetic defects, and even death.
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The Chernobyl Disaster
'Chernobyl' is a chilling reminder of the far reaching effects of a nuclear accident and the long- term,
insidious nature of its consequences.
On 25 April 1986, the nuclear power plant at Chernobyl in Ukraine suffered a tremendous fire in the
nuclear reactor, known as a “reactor meltdown”. A series of explosions blew up the roof of the
reactor building and scattered radioactive dust and debris all over northern Europe and as far away
as Canada and USA. The cause of the accident was pinned on faulty design of the building, poor
maintenance, bad management and human error. Ironically, the accident occurred when the
engineers of the plant shut down the automatic safety devices in order to conduct a safety
experiment.

Terms
Atoms: Atoms are the units or building blocks of any chemical element. An atom
contains a nucleus which has protons and neutrons and electrons which revolves
around the nucleus.
Electrons: Electrons are the negatively charged particles which revolve around the
nucleus of an atom.
Protons: Protons are positively charged particles found within the nucleus.
Neutrons: Neutrons are uncharged particle found in nucleus along with the protons.
Atomic Number: Atomic number represents the number of protons found in an
atom. For example, If carbon's atomic number is 6 then it is represented as 6C.
Mass Number: Mass Number is the sum total of proton and neutron. For example,
If carbon's mass number is 12 then it is represented as C12.
Isotopes: Isotopes are the two atoms with the same atomic number but different
mass number. For example, Carbon12 (6C12) and Carbon-13 (6C13). Here carbon
has same atomic number 6 but the mass numbers are different i.e., 12 and 13.
Radioactivity: Radioactivity is the energy released when an atomic nucleus breaks
up. Elements that release energy when their atom breaks down are called
radioactive elements. For example, Uranium.
Radioactive waste: It is the waste that is released from the nuclear power plant
contains radioactive materials that are harmful to living beings and environment.
(Source: EnviroScope Energy, CEE)
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Slide 28
Comparison analysis: Renewable and Non-Renewable Energy Sources
Renewable and Non-Renewable energy sources have their own advantages and disadvantages.

Renewable

Non-Renewable

Can be replenished

Perishes once used

Clean source of fuel when compared to
non-renewable sources of energy

On burning of fossil fuels,
greenhouse gases along with toxic
gases are released into the atmosphere

Initial cost of installation may be high

It is expensive because it requires
setting up the plant, finding the source,
its extraction, production and distribution

They are not reliable source as there
production depends upon the weather
conditions

Not affected by climatic conditions

Terms
Carbon Footprint
It is the total amount of greenhouse gases produced directly or indirectly by human
activities. Carbon footprint is usually expressed in equivalent tons of carbon dioxide
(CO2).
Greenhouse Gases
It is a natural phenomenon in which greenhouse gases like carbon-dioxide, methane,
nitrous oxide and etc. present in the atmosphere near to the earth's surface have
the ability to trap heat from sun (around 30%, rest is reflected back into the space).
If the atmospheric concentration of these greenhouse gases rise, the average
temperature of the lower temperature will gradually increase thereby raising the
earth's average temperature which leads to Global Warming.
(Source: Energy EnviroScope, CEE)
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(4) Consumption
Slide 29
Global Energy Consumption, 2010
In the next slide you will see a chart which gives the data on the global energy usage, both for
renewable and non-renewable energy sources. If you look at the data, you will find that only 17
per cent of the total energy used globally is from renewable energy sources. The reason for this
small percentage is mainly because not many people are trying to harness the renewable energy
resources. However, many initiatives are being taken globally by regional governments to
accelerate the use of renewable energy sources.

( Source: REN21 2010 Global Status Report)
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Slide 30
The next slide indicates the global share of energy sources in the electricity production.
Share of Global Electricity from Renewable Energy, 2008

(Source: Energy Transition, 2008 Cutler Cleveland )
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Slide 31
This slide gives the data on energy consumption by different sectors globally.
World Energy Consumption by Sector, 2012

(Source: EIA)

Slide 32
Energy Crisis
Around 1.6 billion people in the world do not have access to electricity (EIA). Oil prices are hitting the
sky every year making it difficult for a normal person to afford the fuels. It is estimated that the
demand for fuels will go up by 50 per cent by the end of 2030 globally when compared to current
scenario. The major reason for this crisis is because our current pattern of energy use is
unsustainable, meaning that we are using up resources without thinking about the future generation.
We therefore need to find forms of energy supply that can provide the basic needs of all people-rich
and poor, urban and rural-affordably and sustainably. For that we need to plan an energy system that
delivers energy services using the least possible energy so that energy can be conserved.
World's Energy Demand

(Source: OECD/IEA World Energy Outlook 2004)
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(5) Conservation
Slide 33
Energy Conservation
Energy conversation means using energy less wastefully and more efficiently. Conservation of
energy is an important energy resource because a unit of energy saved is good as a unit of
generated. Besides it is cheaper to save energy than to produce it, and the saved energy
becomes available for some other use.
Energy can be saved basically in two ways:
1)

We can save energy by changing our energy use habits and lifestyles. Obvious examples
from our daily lives of changing wasteful habits include switching off a light when it is not
needed, walking or riding a bicycle instead of using a two-wheeler or a car for a short trip,
regularly defrosting the refrigerator, or even turning the tap off while brushing one's teeth.
Such changes in habits do not cost any money but do save money and precious resources.

2)

We can also save by using Energy-efficient equipment—by using such equipment, we can
use less energy to do the same amount of work, and in some cases even more work. The
second option requires investment in either new equipment or in proper maintenance of
older equipment, but it ultimately leads to savings in energy as well as money. Energyefficient models may cost more initially than the conventional models but they save money in
the long run by having a lower life-cycle cost, i.e., initial cost plus lifetime operating costs.
And the saving in energy is not a one-time saving because Energy-efficient device goes on
saving its energy throughout its life. Energy conservation is often the cheapest, and perhaps
the largest, source of energy available to us.
Adoption of a combination of the two approaches, by individuals in their personal lives and
by society as a whole, in every sector of the economy, is required for meeting our energy
requirements affordably and with tolerably low environmental impact.

With this conclude your presentation telling that each one of us is responsible for energy
conservation and that they will learn more about it in the activity to be done after this presentation.

Understanding Energy

29

4

Understanding Energy

Factsheet
for Volunteers

Factsheet for Volunteers

4. Factsheet for Volunteers
For facilitating the 60 minutes session on Energy, it is suggested that you go through the
Factsheet in advance. The Factsheet is to help you in conducting the session.
Energy conservation means using energy more efficiently and less wastefully. At individual level,
energy can be saved by two ways:
n By changing our lifestyle and energy wasting habits—switching off lights when not

required, walking or riding a bicycle instead of using motorcycle or your own car.
n By using energy-efficient equipments—using energy rated appliances, using pressure

cooker regularly in kitchen, using LED/CFL instead of incandescent bulbs.
(Source: Energy Matters, CEE)

n The demand-supply gap in power is currently at 10.3 per cent and is one of the key drivers of

exploring renewable energy.
(Source: Renewable Energy India)

n Energy Star rating is a concept by which electrical appliances are rated based on their energy

efficiency. Energy Star rating is an initiative introduced by Environment Protection Agency
(EPA), USA in the year 1992. The ratings are given to the appliances based on two criteria
mainly:
Minimum release of green house gases while the appliance is being used.
Energy efficiency, i.e. minimum wastage of energy during its performance.
So, as the number of stars increase the appliance becomes more energy efficient.
n The Indian Bureau of Energy Efficiency (BEE), Government of India, recently proposed rating

automobiles in the country on the basis of their energy efficiency. The proposal suggests
charging a registration fee of USD 33.2 per vehicle to rate the fuel efficiency of its engine and
another USD 16.6 to assess its energy consumption. Vehicles with the highest efficiency will
get a 5-Star rating and those with the lowest will get a single-star rating.
n There is a perception that electricity generation is a clean production process. However, the

reality is that nearly 33% of green house gases are just released during electricity production,
distribution and consumption process.
n Nearly 40% of the world's total population depends on fossil fuels to make their food which

leads to breathing in of toxic gases.
n Year 2012 was declared as the International Year for Sustainable Energy for All by United

Nations General Assembly. The initiative recognizes that the modern, affordable, cleaner and
efficient energy services will be made available to developing countries by 2030.
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Green Apps on Energy Conservation
We have listed down a few green apps introduced in the market which will help you to reduce
your carbon footprints or the carbon emissions into the atmosphere.
1. The iPhone Global Warming Personal Calculator
This helps to calculate the carbon footprint based on simple questions. The app also uses country
specific parameters to calculate carbon emissions from electricity usage and also used to
compare the carbon emissions generated from electricity in different countries.
http://www.apple.com/itunes/affiliates/download/
2. Energy Saving Calculator for Electric Motors
Through this app you can calculate electricity consumption, running cost and find out the
reduction in CO2 emissions of the motor you selected.
http://www.weg.net/green/us/blackberry-apps.html
3. Verde's Green Apps for Tablets
Helps to calculate the energy that is used by the electric appliances and also its energy efficiency.
http://www.verdel3c.com/blog/calculate-how-much-electricity-you-use-with-these-green-apps/
4. Calculator for AC
Compares the savings amongst the star rated ACs (Air Conditioner) at different temperature
settings.
http://www.downtoearth.org.in/content/too-cool-comfort-0
5. Green Fuel for iPhone and Android
Helps to locate alternative fuel stations while you are travelling an unknown route.
http://www.apple.com/itunes/affiliates/download/
http://www.green-driver.com/
6. Green Gas Saver
This tracks driving habits and monitors fuel efficiency to help you save on gas.
https://itunes.apple.com/us/app/green-gas-saver/id305557300?mt=8
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Handouts for Students
Some Interesting Facts on Energy Efficiency
Factsheet 1
There are many interesting facts on energy efficiency, a few of which are given here. If you have
any interesting idea about energy saving, you are welcome to share your ideas on Ecogeneration’s World Report page at http://tunza.eco-generation.org
1. Energy efficient products such as fluorescent light bulbs provide the same amount of light
with much less energy consumption compared to the less efficient incandescent bulbs and
last 10 times longer compared to general bulbs.
2. LED (Light Emitting Diodes) uses up to 80% less energy compared to incandescent bulbs.
3. Energy Star rated electrical appliances use 10-15% less energy compared to standard
appliances.
4. Get your vehicle checked regularly in an auto shop to improve fuel efficiency.
5. Clean the lighting bulbs or lamps regularly as accumulation of dust and grease will affect the
brightness of the lamps and bulbs.
What is Energy Efficiency?
Energy efficiency is the percentage of the total energy input that does useful work and is not
converted to low quality, essentially useless heat in an energy conversion device or system.
Energy which did the useful work X 100 = Energy Efficiency
Energy wasted as heat
Device

Per cent efficiency (%)

Electric Generator

95

Hydroelectric Turbine

90

Steam Turbine

45

Human Body

20

Solar Cell

20

Incandescent Light Bulb

5

Green Leaf

2
(Source: Energy EnviroScope, CEE)
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Simple Tips for Energy Saving
Factsheet 2
The demand for energy is tremendously increasing every year. We are continuously harnessing
the energy resources available on the planet to meet the energy demands. This might lead to a
day when the resources get completely exhausted and we have nothing left to meet our energy
demands. Therefore, it is essential that we try to conserve energy at our home, schools and also
spread the message to one and all. Below are some of the energy saving tips which can be
practiced easily by everyone. Please read the tips and convey the message to your friends and
your family.
1. Maximize the use of natural light-early to bed and early to rise would cut down your electricity
bills. Position reading tables near windows.
2. Walk or ride a bicycle instead of using an automobile. It helps you stay fit and save fuel.
3. Take public transport like bus rather than a personal vehicle.
4. After a laundry, try to dry your clothes under the sunlight rather than using a dryer or a drying
machine.
5. During summer season keep the lower level windows closed and upper level ventilators open.
This allows the lighter hot air to escape from the room.
6. If possible use a solar heater for heating water and pressure cooker for cooking. It helps to
save fuel.
7. Select a bright color for painting walls and ceilings as it will reflect more light and keep the
house cooler.
8. While cooking if you observe that the burner flame is yellowish instead of blue, clean the
burner with soap and water. A blue flame is more efficient than yellowish.
9. While cooking, use wide bottom vessels with lids. A wide bottom vessel has a larger volume,
which means it can retain the heat for a longer time. Covering the vessel with a lid will
prevent the loss of heat into the atmosphere which saves fuel.
10. Frozen food should be taken out of the refrigerators well in time to let it thaw.This helps save
fuel. For example, frozen chicken could be placed in water for half an hour before cooking.
11. Try to eat together to avoid warming up food again and again. This not only saves fuel but
also preserves nutrition of the food.
12. The basic unit of measuring energy is Joules. It is equal to 0.239 calories.
13. Transmission and distribution (T&D) loss is the energy lost which occurs in transmission
process from the source of to the point of distribution that is its consumers. In India the T&D
loss is accounted for 23%.
Further Practices You Can Do
n Do you have any ideas that can save energy? Present the ideas in a poster and put it up in

the classroom.
n Speak to your parents, grandparents and neighbors and find out practices they follow to save

energy. Make a list of these practices and share it with your class.
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Energy Consumption of Home Appliances
Activity-1
During the 60-minute session you have been introduced how to read the electric units and KWh
calculation of electrical appliances. A table with wattage details of some of the electrical
appliances which you use at home is given below. Try to recall the calculation that you have
learnt in the session. Calculate per unit cost of running these appliances. Wattage details and
time have not been provided for some of the appliance in this table. Try to find the same by
looking at the appliances in your house.

No

Appliance

Energy used Time Per unit Cost Total Cost
in Watts
in KWh

1

Electric fan

60

15

2

Refrigerator (300 liters)

225

15

3

Mixer/ juicer

450

4

Television

100

5

Water purifier

25

6

Hairdryer

1900

7

CFL(Compact Fluorescent Lamp)

100

6

8

Air conditioner

1500

6

9

Night lamp

15

10

10

Immersion Heater

3000

11

Washing Machine

300

60

12

Oven

1000

60

13

Vacuum Cleaner

700

0.5

14

Plasma TV

400

15

PC/Laptop

100

16

Iron

17

LED (light-emitting diode) lamp

18

Camera

10

60
17

(Source: Maharashtra Electricity Board, CSE)
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Your observation from the calculation
As you increase the time of usage, the total cost for running the appliance will increase. For
example, if an air conditioner of 1500 Watts runs for 12 hours in a day, then the total cost for 30
days would be USD54 (per unit cost USD 0.1). In order to reduce the electricity bill one needs to
cut down the number of hours. So, if the time has been cut down to 6 hours in a day, the total
cost would be USD 27. So when you cut down the number of hours you actually save USD 27.
But then we should look at ways to bring down the room temperature. Simple ideas which you
can use are listed down.
n Open the windows so that natural air circulation happens in the room.
n During summers keep the lower level windows closed and upper level ventilators open. This

allows the lighter hot air to escape.
n Select a bright colored paint for walls and ceilings as it will reflect more light and keep the

house cooler.
n Use light colored curtain, it will reflect heat.

Simple tips to keep your room warmer during winters are listed below
n Close the windows and latch them properly so that it restricts the entry of cold waves/air

inside the room.
n Use dark and heavy curtain so that it absorbs maximum amount of sunlight and also prevents

the entry of cold air.
n Place carpets on the floor as they keep the floor warmer by preventing the loss of heat.
n Use thick cloth to seal the space between the door and the flooring. This will restrict the entry

of cold air into the room.
0

n If you are using water heater set the temperature at 48 C or less, you will be able to save

6 to 10 per cent of the cost.
n Make sure that all the heating systems being used in the home are serviced regularly so that

energy is not wasted while they are in use.
n Insulating the areas which allow the cold air to run in will help you in minimizing the energy

wastage.
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Energy Survey Sheet for Home
Activity-2
Now that you learned about energy conservation and its importance, try to find out if it's being followed
in your home as well. You have been provided with a survey sheet; try to have a discussion with your
family members about it. You can also do the survey in other 5 houses in your neighborhood.
The demand for energy is increasing rapidly because of the changing lifestyles, rapid industrialization,
population growth and urbanization. As the supply of energy cannot keep pace with the demand, we
are experiencing energy shortage in every aspect of our lives petrol for car, electricity for lightening,
cooking gas. Therefore, it is necessary to conserve energy by using more energy efficient appliances.
It is cheaper to save energy than to produce it, and the energy saved can be used and made
available for some other use.
By doing this survey you can analyze how much energy is being wasted everyday because of one's
negligence or because of the lack of awareness. Through this survey you can gather data, share it
with your classmates and have a discussion in the class.
No.

Questions

1.

Do you have energy efficient lamps (CFLs/LEDs) at
your home?

2.

Do you find the lights and fans and other electrical appliances
turned on when nobody is in the room? Do you switch it off?
If yes, how many times?

3.

Compare the gas bills for two consecutive months. Has the
gas bill/gas cylinder consumption gone up or down?

4.

Do you open the refrigerator frequently?

5.

Is the vessel covered with a lid while Cooking?

6.

Does the roof on the north and south side extend out from the
house far enough to block the heat of the sun in
summer seasons?

7.

Is the roof of your building painted in light color?

8.

Do you car-pool or share your vehicle if you and your friend
want to visit the same place/area? How many times did
you carpool or shared the vehicle?

9.

Do you use public transport? How many times in a month?

10.

Do you leave your mobile phone for charging even after the
battery is fully Charged?

11.

Do all members in the family eat dinner together?

12.

Do you use natural light during the day time for reading books?

Understanding Energy

Yes

No

Number
Of times

38

Handouts for Students

Once the survey is done try to find ways by which one can improve the efficiency of electrical
appliances and also improve energy conservation at home. You can make cards with messages
on ideas to improve efficiency of electrical appliances and also to save energy. These cards can
be then given to your family members and neighbors in your community. Request them to follow
the messages. Below are some of the ideas on which you can use to write messages.
n You can use task lighting, which focuses light where it is required.

(Task lightning is a specific type of light used for increasing the illumination for specific area
so that it's easier for the person to see things clearly and perform his/her work. Unlike
mood lightning which illuminates the entire room, task lightning lights up a particular area. For
example, it is used for a kitchen cabinet, an operating table for surgeries, desks etc.)
n Clean all the electrical appliances from time to time. A dirty lamp can absorb around 50 per

cent of light which indicates its inefficiency.
n Plan before you cook, this saves 20 per cent of the energy.
n Set your computer or laptop in sleep mode, this saves energy.
n Wash clothes in full load in a washing machine. This way you can save energy and water.

“There is too much energy conversation instead of energy conservation. Let us walk the talk.''
-A. Kaupp
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a) Feedback Form for Eco-generation Volunteers
5 minutes
Please take time to give your comments on the 60-minute session. Do not limit your comments to
the questions given in the feedback form. If you have observed anything in the classroom or have
any suggestions that would be beneficial for the program, please mention it in the feedback form.
Feedback may be sent to ecogeneration@samsung.com
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a) Feedback Form for Eco-generation Volunteers
Name:

Date:

Address of Samsung office and your designation:
School (Name and location):
Grade of students:
Number of students in the class:
Name of the teacher (if present during the session):
Rating your feedback
A: Excellent

B: Good

C: Fair

D: Poor

1. How do you rate the Eco-generation school kit?
a) Setting the Tone–Energy in My Name
A

B

C

D

C

D

b) Power Point Presentation–Energy
A

B

c) Hands-on-Activity–How Much Do I Pay?
A

B

C

D

2. Did you like the structure of the Eco-generation School Kit?
A

B

C

D

3. Was the Eco-generation School Kit helpful in running the event?
A

B

C

D

4. Do you feel the activities in the Energy Kit were interactive?
A
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5. Which activity you think worked best in the Energy Kit?

6. Do you have any other feedback/information which will be helpful for us to be incorporated in
the next Eco-generation School Kit?

Feedback may be sent to ecogeneration@samsung.com
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b) Feedback Form for Students
5 minutes
n Make sufficient copies of the Students' feedback form.
n Distribute them to the students immediately after the 60-minute session. Give five minutes to

fill up the form.
n Once the forms are filled,collect and keep them in a folder. Feedback may be sent to

ecogeneration@samsung.com
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b) Feedback Form for Students
Date:
Name of the Student:
Class:
Name of the School:
1. Arrange the letters and find the connecting word
The energy words have been scrambled.You have to rearrange the letters to get the right word.
After you rearrange, you have to find out the common word which connects all the words.
ROSLA, NIDW, TEWAR, SAMSOIB, WBAREENLE

Rearrange the words here.
_________________________________________________________________________
The Connecting Word __________________________
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Select the right answers.
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b) Feedback Form for Students
Date:

Name of the Student:
Class:
Name of the School:

1. Did you like the activities carried out?

2. What is one new thing that you have learnt in this session?

3. Which activity did you like the most? Give reasons.

Please return the filled up form to the volunteers from Samsung Engineering/teacher or send us
at ecogeneration@samsung.com
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