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PART I READING: MEANING NEGOTIATION

Read the following text. The reading notes on the right margin may be of help to you in your reading
process. If you prefer reading the text straight through without referring to these notes, just ignore

them. Or you may want to turn to them for better reading comprehension in your re-readings.

introduction to Energy

[1] The word energy is derived from a Greek word “energos,”  What is energy
from your

which means activity. Energy is a characteristic of the system which
understanding?

describes the ability of the system to perform some work. According
to the international system of units, in honor of the English physicist
James Prescott Joule (1818—1889), a unit of measure for energy is
joule: AF called the joule (J). One important feature of energy is that energy
EZE;#;}JM can neither arise nor perish, and therefore the amount of energy in a
perish: %%, closed system is always constant. This energy feature is called the

RS energy preservation law, which was first set in the 19th century. All
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known natural processes and phenomena can be explained with
several forms of energy according to the following definitions:
kinetic energy, potential energy, thermal energy, gravity, elasticity,
electromagnetic energy, chemical energy, nuclear energy and mass.

[2] Below are some of these energy forms explained in more
details.

[3] Potential energy. It is defined as the work that is done
against the given force by changing the position of the observed
object in relation to a reference position. The name “potential
energy’ comes from the assumption that this energy can be easily
converted to useful work. This is not quite correct for all systems, but
helps the understanding of the potential energy theory. The two most
obvious types of potential energy are gravitational potential energy
and elastic potential energy. Gravitational potential energy is the
energy associated with gravitational force and works between any
two objects that have mass. It is proportional to the mass of objects,
and inversely proportional to the distance between objects. Elastic
potential energy is the potential energy of some elastic object, such as
springs, catapults, etc. It occurs as a consequence of forces that are
trying to move an object back to the original position; these are in
most cases electromagnetic forces in atoms and molecules that form
the object. The best example of exploiting gravitational potential
energy are large hydroelectric power plants where the potential
energy of water is converted into kinetic energy, which then drives
turbines to generate electricity.

[4] Kinetic energy. Kinetic energy or energy of the movement is
the energy required to accelerate a certain object to a certain speed
or energy of the object at a certain speed in relation to a reference
object. According to classical mechanics kinetic energy is
proportional to the mass of the object and the square speed of the
object. At speeds that are comparable to the speed of light, kinetic
energy can no longer be calculated using equations that apply to
regular classical mechanics. Energy of the object that is moving at
speeds comparable to the speed of light can be calculated using Lorentz’ s

transformations under which an object that is moving at the speed

-9l
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LESSON

of light should have an infinite energy, so it is therefore impossible to
accelerate an object to the speed of light. Example of exploiting the
kinetic energy is converting wind energy into electricity in windmills.

[5] Thermal energy. It is the energy of random movement of
microscopic particles that form the object. Thermal energy of the
object increases with temperature. Thermal energy is transferred
from one object to another because of differences in temperature.
Heat is transferred in three basic ways: conduction, radiation and
convection. Heat conduction is the spontaneous transition of thermal
energy through matter from warmer to colder parts. Convection is the
flow of gases where warmer liquid flows towards the colder liquid
transferring the heat to the environment. Warmer body radiates
stronger electromagnetic radiation, because the warmer the body is,
the more energy there is, and vibration of electric charge is also
increased. This radiation heat can be transferred from one body to
another. Thermal energy can be used directly for heating or indirectly
to obtain other forms of energy. For instance, the thermal energy
stored within the Earth — geothermal energy — can be used to
generate electricity.

[6] Electricity. It is a form of potential energy in the Coulomb
force field in which the particles of the same charge are repulsed,
and particles of the opposite charge are attracted. Electrical energy is
undoubtedly the most important form of energy used by humanity
since it is relatively easy to transport and most importantly — it can
be easily converted into other useful forms of energy such as kinetic
and thermal energy. Electricity is currently produced mostly from
fossil fuels (mainly from coal). Since fossil fuels have a negative
impact on the environment and in limited quantities, there is an
increased need to use alternative methods of power generation such
as the exploitation of solar energy, water energy, geothermal energy,
wind energy and other renewable energy sources.

[7] Chemical energy. It can be defined as the work that is done
by electrical forces during rearrangement of the electrical charges —
protons and electrons — in chemical processes. If the chemical

energy of the system decreases in the chemical reaction, this means

-8 -

What’ s the
difference
between
conduction
and
convection?

Are there any
other forms of
Jossil fuels?
Please list
them out.



X % 298 [ 15 B (i)

vaporization:
EERF
(%)

fusion: ¥ &
fission: £ %

ITER: B FF#
A5 B BRI
(abbr. for
International
Thermonuclear
Experimental

Reactor)

that the difference is emitted in the environment in the form of light
or heat, and if the chemical energy increases, this means that the
system has taken from the environment a certain amount of energy,
usually in the form of light or heat. Fire is, for instance, a form of
shifting the chemical energy into heat and light, and can occur only if
three basic conditions for a chain reaction are met: the presence of
sufficient amounts of oxygen, presence of the burning materials and
presence of sufficient amount of heat. Examples of exploiting the
chemical energy are fossil fuels. When buming fossil fuels release
heat that is then through the pressure converted into kinetic energy,
or is used for heating some liquid for the purpose of vaporization of
this liquid and to obtain kinetic energy. Coal-fired power plants are
examples of converting chemical energy into electricity.

[8] Nuclear energy. It is the energy that is produced by the
processes of nuclear fusion or nuclear fission. Nuclear fusion is the
joining of two or more light atoms into one heavier with the release
of certain amounts of energy in the form of various radiations.
Nuclear fission also involves releasing specific amounts of energy in
the form of various radiations, but this energy is the result from
splitting the heavy atoms into two or more lighter atoms. In both
these processes the mass before the reaction is always bigger than the
mass after the reaction, and the difference in masses is converted into
energy according to Einstein’ s formula E=mc?. Solar energy is a
consequence of constant nuclear fusion that takes place in the center
of the star, and then in the form of radiation that comes to the surface
and is afterwards radiated to space. Researches that could mean
better exploit of nuclear fusion on earth are still at an early stage, in
the form of the ITER project, but for now there is no indication that
nuclear fusion could be heavily exploited in years to come. On the
other hand, nuclear fission is a simple enough process that is widely
used in nuclear reactors to generate electricity.

[9] The modern lifestyle involves much greater use of energy
in order to achieve greater efficiency and comfort, so the energy use
is increasing each day. Currently, world energy needs are mostly

satisfied by using the fossil fuels that are harmful to environment,

-8 -
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and in the future these fuels will have to be replaced with cleaner
energy sources, mostly in the form of renewable energy or nuclear
energy. As you can see from this article, currently available energy is
more than enough to cover all possible future energy needs. All that
needs to be done is to find ways of clean and safe exploitation of
various energy sources, of course, with the gradual reduction of the
oil lobby influence, which is making life difficult for all energy
sources that aren’ t under their control.

[10]Energy needs are constantly growing affecting everyday life
in much of the modern world and this has turned energy into one of
the main strategic resources in developed countries. If we take a look
at history books, we can see how various wars have occurred due to
lack of water, lack of food, different religious reasons or because of a
desire for territory expansions. Recently wars have also been started
for the purpose of maintaining stable energy supply by occupying
areas filled with different energy sources. The best example is the
occupation of oil rich Irag by the US military forces in order to
control the oil supply. This occupation, together with ever-increasing
energetic needs of developing countries has caused a substantial
increase in price of oil products which are later reflected indirectly in
the increased prices of nearly all products. Renewable energy sources
are likely to become the primary sources of energy in years to come,
making wars for energy something that can be found only in history
books, which could make the world much more peace-loving.

(1476 words)
Abridged from : http://www.our-energy.com/energy.html

Reading Comprehension Check

Choose the best answer from the options given or fill in the blanks wherever required.

1. Which of the following is an important feature of energy?

A) Energy arises from different sources.

B) Energy will perish at last.

Is nuclear
energy really
safe and
clean? Why?
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C) Energy will keep constant all the way.
2. How many different types of energy does the passage cover in details after the 2nd paragraph?
A)S.
B) 6.
O)7.
3. According to the author, what kind of energy is produced when the catapults are used?
A) Gravitational energy.
B) Potential energy.
C) Elastic energy.
4. Example of exploiting the is converting wind energy into electricity in
windmills.

5. Heat is the spontaneous transition of thermal energy through matter from warmer to

colder parts. is the flow of gases where warmer liquid flows towards the colder

liquid transferring the heat to the environment.

6. Coal-fired power plants are example of converting into electricity.
7. Although there is no indication that could be heavily exploited in years to
come, on the other hand, is a simple enough process that is widely

used in nuclear reactors to generate electricity.
8. Energy needs are constantly growing affecting everyday life in much of the modern world and this

has turned energy into one of the main in developed countries.

Reading Afterthoughts

Think of the following questions. If possible, discuss them with your classmates and the instructor.

1. In modern times, the world is sure to witness the day when we are short of energy, so what kinds of
clean and renewable energy resources should we try to find to meet our needs? Explain your view
on this issue.

2. The passage mentioned the example of “the occupation of oil rich Iraq by the US military forces in

order to control the oil supply.” Can you give some similar examples of this kind in the world?
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PART II FAST READING

General Energy Facts

Time taken: minutes

Energy is most often used in the context of energy resources, their development, consumption,
depletion, and conservation. Since economic activities such as manufacturing and transportation can
be intensive, energy efficiency, energy dependence, energy security and price are key concerns.

Renewable energy sources are solar energy, wind energy, geothermal energy, hydropower,
bio-energy (bio-ethanol, bio-diesel), and ocean energy (tidal power, wave energy, Ocean Thermal
Energy Conversion—OTEC). Renewable energy sources are often marked as sustainable energy
sources.

Non-renewable energy sources are fossil fuels (oil, coal, natural gas) and nuclear energy. Fossil
fuels are the main energy source in today’ s world. Non-renewable energy sources are often marked
as non-sustainable energy sources.

We use energy to do everything we do, from making a jump shot to baking our favorite cookies
to sending astronauts into space — energy is there, making sure we have the power to do it all.

Food is stored energy. It is stored as a chemical with potential energy. When your body uses that
stored energy to do work, it becomes kinetic energy.

In physics, the law of conservation of energy states that the total amount of energy in any
isolated system remains constant but cannot be recreated, although it may change forms.

According to law of conservation of energy, energy can neither be created (produced) nor
destroyed itself. It can only be transformed. So, whenever one measures the total energy of a system
of particles whose interactions do not depend explicitly on time, it is found that the total energy of the
system always remains constant.

In physics and engineering, energy transformation or energy conversion, is any process of
transforming one form of energy to another. Usually we transform unusable energy into usable with a
range of different machines, such as cars, heaters, and so on.

Sustainable energy is such provision of energy that it meets the needs of the present without
compromising the ability of future generations to meet their needs. Sustainable energy has two key
components: renewable energy and energy efficiency. By some other definitions, sustainable energy
is energy which is replenishable within a human lifetime and causes no long-term damage to the
environment.

Alternative energy is typically defined as coming from sources that do not deplete natural

- P u



X o 2 35 [7) 15 % = ()

resources or harm the environment. Typical examples of alternative energy are wind power and solar
power.

Ordinary fossil fuel power plants convert between 36% and 48% of the fuel’ s energy into
electricity, with the remainder being lost as waste heat.

Energy storage is the storing of some form of energy that can be drawn upon at a later time to
perform some useful operation. A device that stores energy is sometimes called an accumulator.
Hydroelectric dams are one type of energy accumulator. Batteries are also energy accumulators.

Energy security has become essential to the functioning of modern economies. Because of that,
almost all wars in recent decades are mostly wars for control over energy sources.

(484 words)
Abridged from: http://interestingenergyfacts.blogspot.ca/2008/09/general-energy-facts.html

Without referring back to the passage, finish the following tasks.
1. Fill in the blanks or make the best choice with the information you obtained from the reading.
1. According to the author, renewable energy sources include solar energy, wind energy,

, hydropower, bio-energy and

2. Non-renewable energy sources are (oil, coal, natural gas) and nuclear energy.

3. According to the law of conservation of energy, the total amount of energy in any isolated sys-
tem remains constant but cannot be , although it may change forms.

4. Which of the following is alternative energy?
A) Non-renewable energy.
B) Sustainable energy.

C) Wind power and solar power.

II. Decide whether the following statements are true (T), or false (F).
1. Energy storage means storing of some kind of energy that can be used at a later time to per-
form some useful operation. (T/F)

2. All wars in human history are mostly wars for control over energy sources. (T/F)



l
f # iy y" . 4
% o g 7

Fossil Fuels

Lesson Tips

|

T MPRIGER b RAAFRREN TS THORTALOMATR, HETHL, |
HREEDHAGHAEREL A S KPR BICTRE, TN FH RS ARLEBOS S BEE, AT,
AR 2T NEHE BT GHICT R, T AL T FARALRIIER, IBo, 10T M4+
REREMIIAE? DUTHH 2B EFott 57 & XI6H B— IR B Fo. 8 A b a1,

PART I READING: MEANING NEGOTIATION

Read the following text. The reading notes on the right margin may be of help to you in your reading
process. If you prefer reading the text straight through without referring to these notes, just ignore

them. Or you may want to turn to them for better reading comprehension in your re-readings.

Whatj\re Fossil Fuels?

[1] Fossil fuels are sources of energy that have developed
within the Earth over millions of years. Because fossil fuels — oil,
natural gas, and coal — take so long to form, they are considered
nonrenewable. Learn more about these fuels, including the pros and

cons of using them.

Fossil Fuels

[2] What comes to your mind when you think of fuel? You  Whar is fuel in

might think of gasoline for your car, or maybe food, which is fuel for = Yo" eves?
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your body, possibly firewood, which may provide heat for your
home. The bottom line is that fuel is an absolutely necessary part of
everyone’ s daily life. And deep within our Earth, there are stores of
fuel that our world has become totally dependent on. They are called
fossil fuels, and in this lesson, we will explore how they came about
and how they affect our lives.

[3] You have undoubtedly heard of fuels such as coal, oil and
natural gas. These are the three main types of fossil fuels. You rely on
fossil fuels every day for such tasks as fueling your car and heating
your home. And, it’ s very likely that the electricity in your home
comes from a power plant that uses fossil fuels. But did you know
that these fuels were once plant and animal life? That’ s right; fossil
fuels are actually the accumulated remains of living organisms that
were buried millions of years ago. In fact, it may help you to recall
this term by remembering that a “fossil” is a naturally preserved
remnant of a living thing from long ago. Let’s take a closer look at

these energy-rich substances and how they were created.

Fossil Fuel Creation

[4] As we mentioned, the story of fossil fuels began millions of
years ago, even before the dinosaurs first appeared on Earth. At that
time, there were tiny plants and animals living in the oceans of the
world. As these plants and animals died, they would sink down and
settle on the ocean floor. This organic matter was eventually covered
by layers of sand, rock and mud that later turned into sedimentary
rock.

[5] As these layers of rock grew thicker and thicker, the organic
matter ended up being placed under a great amount of pressure. Over
the millions of years that passed, this high pressure transformed the
partially decomposed plant and animal matter into the major energy
source that we know as oil and natural gas.

[6] Coal is formed through the same type of process. However,
coal originates mainly from dead tree and plant matter. Millions of

years ago, leafy plants and trees died and sank into swamps and bogs

- 10 -
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LESSON |

that covered much of the Earth. This created asoupy plant-filled stew
called peat. The peat became buried under layers of sediment, and water
was squeezed out. Over the course of millions of years, compounds
within the peat were subjected to heat and pressure, which transformed

them into the carbon-rich substance we know as coal.

Fossil Fuel as Energy

[7] Fossil fuels are a great source of energy because they
originate from living things. We know that plants and trees use
sunlight to make food from carbon dioxide and water, using the
process called photosynthesis. This is an easy term to recall when
you remember that the prefix “photo” is Greek for light, and the
suffix “synthesis” means to make, so photosynthesis is using the
energy of sunlight to make food. This energy from the sun gets stored
in the plants and is transferred to any animal that eats the plants.

[8] Now keep in mind, the dead plant and animal matter that
made up these fossil fuels didn’ t have much time to decay. They
sank into the water and were buried with much of their substance
intact. This allowed the energy within them to remain as they were
transformed.

[9] You can imagine how concentrated the energy is within
fossil fuels. The plant and animal matter has sunk into the water and
has been greatly compressed . To try and visualize this, picture a bag
of raw spinach. It takes up quite a bit of space, just like a plant
would. Now put the spinach into a pot with a little bit of water, and
cook it up. Suddenly your pan only has a couple of inches of spinach
at the bottom, all compressed into a dense layer of mush. All of the
nutrients in the spinach leaves are now concentrated, just like the

energy in fossil fuels.

Advantages of Fossil Fuels

[10] There are many advantages of fossil fuels. Even though
they are consumed in mass amounts, they are still abundant and
accessible. Fossil fuels provide a large amount of concentrated

energy for a relatively low cost. Their abundance allows power plants

-1 -

Could you list
some
advantages of
fossil fuels?



