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BASIC
ENERGY: it is capacity to produce an effect.
Energy can be:
{i}) Stored within a system

(ii) Can be transferred from one system to another (Ela Hea:}‘) woo~te, mCA/JO)

Qil Crisis of 1973:

pncmg control strategy. The year “1973” is catled as year of oit shock. :

Government of all countries took this matter very seriously ahd for the firsttime, a need for

developing source of energy was felt.

Classification of energy Resources:

1. Based on Usability of Energy:

a) Primary energy resource:

These are resources a\ready present in nature "prior to undergone any human made
transformations. £.g., Coai crude ox! sunlight, wind, vegetation, uranium.

ed tractad, processed and are converted to a form as required
s are ‘generally available in raw form (i.e., cannot be used

as raw energy resource.

These are located expi

as such) and are, therefore

ped o
b) Secondary energy resource:

The form of energy which is finally supplied to a consumer for utilization is called as
secondary energy resource.

£g., E!ectr?caix’energy, thermal energy {in the form of steam or hot water), chemical energy
{in the form of hydrogen), oil

2. Based on traditional use:

a) Conventional energy resource:

Energy resources which are being traditionally used for many decades and were in common use
around the oil crisis, are called as conventional energy resource.

E.g., Fossil fuel, Nuclear anesources.

ook Febo\w"“
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b} Non-conventional energy:

Energy resources which are considered for large scale use after oil crisis. E.g., Solar, wind,

biomass, etc.

3. Based on long-term availability:

a} Non-renewable energy resource:

Resources which are finite and do not get replenished [fill up again) after th

are called as non-renewable energy resource. £.g., Fossil fuel, uramum

aﬂwbecause produces poliution.

b) Renewable energy resource:

ir consumption
e also called

3. SOLAR APPLICATION

4. ENERGY STORAGE

5. BIOMASS ENERGY

6. WIND ENERGY

7. TIDAL ENERGY

8. PHOTO-VOLTAIC CONVERTORS

9. FUEL CELL
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SOLAR RADIATION
SUN (As a Source of energy)

s tisalarge sphere of intensely hot gaseous matter.
e Surface temperature of Sun is around 5800K (Effective blackbody temperature
calculated by using Stefan-'Bottzmann’s”iaw)
» | Core of Sun: g
Density is round 100 times of water !
Pressure is around 107 atm,
Temperature (8 x 10° to 40 x 10°)K J
e Sucha hagher inner core temperature is maintained by huge ener, y d due to
“continuous fusion reaction”. Several fusion reactions ha\gg @een
source of energy radiated by the sun. The most important ¢

4 H > M g

teV= 1-6x10"" Joure.
in above equation, 4 hydrogen atoms combma together to form one helium atom.
The mass of helium is less than that of four h dro, en$ the difference of mass is
been converted to energy in a fusio i e
* Solar energy can be used by%,;; h

citv U‘\J ¢ eld)
Ther al energ‘v’ (s ad a H*‘M&)
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Apparent motion of sun:

Although sun is stationary in our solar system but due to rotation of earth on its own axis

{from west to east) sun appears to be moving from east to west relative to earth at any
Fast 10 west

location on earth.

it appears to rising in east and setting in west to an observer on earth.

~ Scaling of time on earth:

it is done on the basis of sun rising and setting. It can be observed that dtﬁ‘{%e bplaces in a

country will see rising and setting of sun at different moment. So, for t
longitude is decided in any particular country to define standard t me

E.g., For India it is 82.5°()

S AN

revo!ut:on
s The d:stance between Sun and Earth keep on varying all around year.
o Theearthis tilted on its-axis of rotation. As The axis of earth is tilted, both
hem!sphere northern (NHS) and southern (SHS) receives different amount of solar
ad;atzcn at dsfferent time of year and so have d;fferent temperatures.

. Eqﬂfﬁgx' At equinox sun rays are normal on Equator (21 march and 21 September).
* Aphelion: itis point when distance between earth and sun is maximum L‘“ July)
¢ Perihelion: it is point when d;stance between earth and sun is minimum (4‘“ Jan)
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It is average distance between Sun’s centre to earth’s su{rfa“ ,
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Sun
Spectral Energy Dis
It is given by Planck’s
o
radiation emittéd
in which,g
Around-6.4%#¥Contains UV (1 < 0.38 m)
Around48%—-> Cor ains visible region (0.38 um <A < 0.78um)
Around 456% —}4->"“'infrared region (4 > 0.78 um)
Note: Extra-terrestrial radiation peaks in visible range. {
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Solar radiation and earth’s atmosphere:

The radiation availabie on the earth’s surface is less than what it is received, outside the
earth’s atmosphere and this reduction depends upon:

1. Effect of atmospheric gases:

The earth’s atmosphere contains various gaseous constituents, suspended dust and other
minute solid and liquid particulate matter. These are air molecules, ozone, oxygen, nitrogen,
carbon dioxide, water vapor, dust, etc.

Atmospheric gases deplete solar radiation by

{i} Absorption: Absorption of various wavelength occurs by dtfferengg;m

S

absorbed radiation increases the energy of the absorbing molecy é& thus 7

L

L face as diffuse radiation.

Albedo:

Total solar radiation ref cte&b ¢k to spacarby earth is called as albedo of earth-
atmosphere system. thas'a value'of 30% of incoming solar radiation.

Terrestrial.Radiation; It is a regiOh near to earth’s surface.

: It is region on outer most part of atmosphere.

On the suiface of the earth, we have two components of Solar radiation:

(a) Beam Radiation: Solar radiation propagating in a straight line and received at the earth’s
surface without change of direction is called as beam or direct radiation.

{b) Diffuse Radiation: Solar radiation scattered by dust and gaseous molecules is known as
diffuse radiation. it does not have unique direction.

{c) Global Radiation: It is sum of beam radiation and diffuse radiation.
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2. Distance travelled through atmosphere:

The second reason for depletion of solar radiationipassing th %ﬁg timosphere is the

distance travelled by beam radiation throug ) sphere bé??ore it reaches a location
on earth’s surface.

The path length of a solar beam through the e is accounted for in the terms of air

mass.

Air Mass (m):

pat%%gngth through the atmosphere, which the solar beam
%&) to tﬁe vertical path length which is minimum through the

it is defined as the rat
actually passes»p togr
atmosphere (€A
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