Delhi Public School, Sonepat
CLASS-10
SUBJECT-PHYSICS (SCIENCE)
Chapter 14: SOURCES OF ENERGY
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7iIN Source of Energy:A specific source which provides useful energy.

N
7N The total energy of the system is conserved hegriverts into a form which cannot be

utilized again.

Zi~ Characteristics of Good source of energy:
1. It must provide adequate quantity of useful en
2. Should be easily accessible.
3. Should be economical (affordable).
4. Safe to use.

do large of work.

7iS Characteristic of Good fuel:

It must provide large quantity of e
Should be easily accessible.
Should be economical (affordable).

Safe to use.

NoosrwbE

Should give out le ' and causemaim pollution.

Renewable / Non Conventional Non Renewable / Convéonal

The sourceﬁergyw c‘)e usedThe sources of energy which are limited

again and ag and cannot be used again and again.

They uall conventional source$hey are usually conventional sources of
of energy and tech eded to use| energy which are being used from ancient
them has been developed recently. times.

Examples — Energy from the sea, Examples — Fossil fuels like coal and

Geothermal energy, Nuclear energy. petroleum, biomass like wood.

Solar e nd Wind energyare Wood can be considered a renewable
Renewable sources but are resource if grown in proper quantity

Conventional sources. though it is conventional resource.

—):(— DIFFERENT TYPES OF SOURCES OF ENERGY:

Fossil Fuels:The dead remains of plants and animals buried uhéegarth’s
crust transformed to fossil fuel due to the acbbmicroorganisms under high
temperature and pressure.

Sun is the ultimate source of energy of fossilguel
Most of the technologies are developed to use ttypseof sources of energy.
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=»Disadvantages:

1. They are non renewable resources of energy.

2. They cause lot of pollution as on burning they picelacidic oxides that lead to
acid rain.

3. They produce green house gases like G®burning.

€ Thermal Power Plant: The power stations where electricity is generéted
producing large amount of steam by burning coaktwhurns the turbine.

Water is
heated and
steam is

produced

Dynamo
produces
ctricity

Burning of
coal/ fossil

@ ele i er than transpg coal. So these power

ergy. Dams are built fas thurpose as they obstruct the
ollected in reservoirs.ellater from a high level in the
pipes to the turbine whidves to produce electricity.

Reservolr

Disadvantages: Sluice

gales

Construction of dams can be done only @

Powerlines

>
1.

in limited number of places.
Agriculture land and human
inhabitations are destroyed. uitese
3. The submerged vegetation rots under l - g
anaerobic conditions to produce
greenhouse gases like methane.

4. Ecosystems are destroyed.
5. Problem of satisfactory rehabilitation of displagebple is created.
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Improvements have been made lately in conventionaburces of energy.
Wood: Wood can be considered a renewable resource géathis can be grown
again. Burning of wood does not produce much amofiheat and releases lot of
smoke. Wood converts inEHARCOAL when burnt in the limited supply of
oxygen due to loss of volatile materials and wafdrarcoal

a) Burns without flame.

b) Is smokeless.

c) Generates large amount of heat.

@ &

@ Biogas:Cow dung, various plant materials like residue
vegetable waste and sewage are decomposed indbiecat
anaerobic microorganisms to give bio-gas (gob

=» In a bio-gas plant a mixture of water and the oig

made in the mixing tank from which it is fed int@indri e structure
calledDIGESTER. There it is broken down b i gasisn few

days to generate gases likethane (75%), carbon di

hydrogen sulphide The slurry left beWn fand used as
manure.

antag
It acts

abrown

The slurry left behind is used as manure as itksin
nitrogen and phosphorus.

@

Wind Energy: Wind is caused by unequal heating of land
mass and water bodies by the solar radiationsKirtegic
energy of wind is used to do wol/IND MILLS are used
to convert wind energy into electricity and do neaical
work.




=> The rotatory motion of the windmill due to blowimgnd is used to turn the
turbine which rotates the turbine connected toelbetric generator.
= Wind farms: The output of one wind mill is very less. Hence tutput of a large
number of wind mills are connected together antédatind energy farm.
= Denmark is called the country of winds.
= Germany is the leading country in using wind egéogproduce electricity while
India ranks fifth.
=>» The largest wind energy farm has been built iny&amari in Tamil Nadu which
generates electricity of 380 MW.
= Advantages:
1. Wind energy is environment friendly renewable
2. It requires no recurring expenses for productioel
=>» Disadvantages:
1. The wind energy farms can be set up at only fevit
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. High level of maintenance is req inidli osed to vagaries of
nature like rainfall, cyclones etc.
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reaching the unit area of eadtrhosphere
of the suhetverage distance between sun

@

Box Type Solar Cooker:lt is a box made up ohsulating material such as

wood with inner wallgainted black to increase heat absorption. The outer walls
of the utensil are painted black toopkane mirror is used as reflector to
increase the number of infrared radiation s falbimgthe box. Ahin glass sheet

is used as a lid to cover the box to minimize tss lof heat radiations, creating a
green house effect.

= Advantages:

1. The cost of making such a cooker is very less.

2. The food never gets burnt in this type of cooket stays hot.



Sun rayvs
being
reflected

=> Disadvantages:

1. This type of cooker cannot be used for frying cpar

2. This device cannot be used at night for pr.

@ Solar Cell Panels:Solar cell is a device engy electrical
energy. It is made up of a semico nd there is wiring of
silver done to ensure no loss of Itage of 0.5 -1V and

binedthmy in an
are neouon specially designed
gdiant over it.

When a large num
arrangement called Solar

Uses:
Solar cells are us > ntific and tettgioal applications.

wN ey

orily without the use of anydsmg device.
set up in remote and inaccessiblensgiovery sparsely inhabited
laying power transmission lines wilkkkpensive.

1. The process of manufacturing solar cells is séiyvexpensive as it requires
special grade silicon which is very limited. Silvgemused for inter connection of
the cells which adds to the cost.

2. It cannot be moved with the direction of sunlighhounted on the roof tops.

€ Energy obtained from the sea is of three types: Tal energy, Wave energy
and Ocean thermal energy.

@ Tidal Energy: Tides are formed as the level of the water risekfalts in seas
and ocean due to the gravitational pull of the maod the sun. The difference in



the sea levels gives us tidal energy which candoedssed by constructing a dam
across a narrow opening to the sea. A turbine fatdtde dam converts tidal
energy to electricity.

=» Advantages:

1. Itis arenewable source of energy that can be aé¢ldrough the day and night.

2. ltis a non polluting source and does not costtaimg.

=>» Disadvantages:

1. The locations where such dams can be built arédani

2. The cost of building such dams and maintaining tieeaiso expensive.

@ Wave Energy: Waves are generated by the strong winds blowingsadhe sea.
The kinetic energy of these waves can be trappied iety of devices
for rotation of turbine and electricity can be gexted.

= Advantages:

1. Itis a renewable and non polluting source of eperg

2. It can be used all through the day and nig

=>» Disadvantages:

1. It can be used only when the wave

2. There are limited areas and devi

@ Ocean Thermal Energy:The differenc ature of the waterhen t
surface of seas and ocea 0 byasudrt)"lat of water in the deeper
sections (that are relativel 0 imbédectrical energy iOcean
Thermal Energy Conversio ts.These plants can operate only

rebetween the water at the surface and at
The warm surface water is used to boil a
vapours of tigeiid are then used to run the

p.lants can be set up in only limited memof places.
mercial exploitation of such type ofeegy is difficult.

Geothermal Energy: The heat energy obtained from under surface oé&nth is
called Geo (earth) Thermal (heat) energy. Due tdaggcal changes, the molten
rocks are pushed up and get trapped in regionsdchtit spots’. When
underground water comes in contact with the hotssgi@am is formed which
moves the turbine to generate electricity. Thewster which reaches the surface
is calledhot spring. The countries which use geothermal energy poveertin
large numbers are New Zealand and U.S.A.

=» Advantages:

1. The cost of production is very less.



2. This energy can be used any time in 24 hours.

=> Disadvantages:
1. There are very few commercial viable sites wheah®nergy can be used for
generation of electricity on a large scale.

€ Nuclear Energy: Nuclear energy can be obtained when a nuclearioeaekes
place. Nuclear reaction is of two types: (1) Nucleasion and (2) Nuclear
Fusion.

=>» Nuclear Fission:In this reaction the nuclei of a heavy element tikenium,

thorium and plutonium is bombarded with low enengutrons whiclsplit it into

lighter nuclei and is accompanied by huge amouenefgy. eleased energy is

used to generate steam by heating water and meweribi te electricity.

= Energy is released during nuclear fi
the total mass of the reactants (more) a i ppears in the
form of heat according to the relationshi i

ased on a thermonuclear fusiaation.
@0 obtain energy commercially by fusion reactiass
amount of heat and pressuréo force the nuclei to
takes place in stars like sun.

2. Accidental leakage of the nuclear radiations carseanvironmental
contamination.

3. The availability of uranium and other heavy elemsastvery limited increasing
the cost of production.

4. The technology involved is also quite costly.

5. There is always a risk factor in using nuclear raaterial as it can be misused for
destructive purposes.

€ What should be done to ensure regular supply of soce of energy / fuel?



@ Three stepsshould be taken to ensure the above:

4.

1. Reduce the use of non renewable sources of energy.
2.
3. Develop technology to utilize the large reserveszobwable and cleaner fuel in

Stop using fuel which causes lot of pollution aeaMes harmful smoke.

optimum manner.

The controlling agencies which manage the resourzest not allow over usage
of the fuel. There must be a system of control magimum limit to use of any
source of non renewable energy.
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