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KNOWLEDGE + CREATIVITY=INNOVATION
Development and Economy of any nation is coupled with
the availability of Energy (Electricity) resources and its production
technology. So every nation is focussing on technology invention
inorder to generate energy in a cost effective manner from the native
available resources.

Despite rapidly growing super power, India still relies on
Coal (about 56%) and Oil (29%) for its electricity generation.
Though Indiais the 2" largest coal producing country it is also the
2 Jargest coal importing country. Energy production through
renewable resources is gaining momentum, thanks to the innovation
in the technology break through. We cannot rely on the supply of
Non-renewable conventional energy resources (fossil fuel, Coal,
Natural gas etc) as we are fastly depleting beyond their level of
recovery.

The attention is focussed to develop technologies to trap
energy from renewable Primary Energy resources like Solar power,
Wind power etc as they are not only present abundantly in our
nation but also no secondary conversion is needed to convert them
into usable energy.

Besides Solar and Wind there are so many other renewable
energy resources which are plently available in our country like
biomass, tidal, mechanical etc waiting for the right eco friendly
technology to harvest.

This edition of “VIGNANA POOKAL?” attempts to impart
knowledge about the various sources of energy availability to kindle
the young minds’ (readers) creativity to develop a cost effective
technology through Innovation.
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M. Mathan Raj-K.Sankar Raman
II M.Sc. Mathematics
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Hydro Electric Energy

Hydro electric energy is the most
commonly used renewable source of electricity.
China is the largest producer of Hydroelectricity. other top
producers of Hydro power around the world include United States,
Brazil, Canada, India and Russia. Approximately 71 percent of all
of the renewable electricity genemtez{ on earth is from Hydro power.

me»w n Coliles

Hydro electricity

Hydro Electricity is made by generators that are pushed by
movement of water. It is usually made with dams that block the
river to make a reservoir (or) collect water that is pumped there.
when the water is released, the pressure behind the dam forces the
water down pipes that lead to the turbine. This causes the turbine
to turn , which turns a generator to make electricity.

This Renewable Energy method makes about one sixth of
the world’s electricity. It produces less pollution than fires of Steam
Engine do. Some places such as Norway and Quebee get most of
their electricity this way.

N. Gnanaskanthan - P.Sivaarumugam
Il B.Sc Mathematics
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Papanasam - SVIGNANA
Hydro Electric Power Station POOKAL

| __soal .

Hydroelectric Power station is located in the Papanasam
village of Tirunelveli District in Tamilnadu. The Power station is
erected in the Southern hydroelectric region of the country. The struc-
ture type of the power station is like that of a Dam. The source of
water for the generation of power in power station is Thambrabarani
river. Tamil nadu state Governemnt is the owner of power station
and operator is Tamilnadu Generation and Distribution
Corporation Limited (TANGEDCO).

Tamilnadu is the beneficiary state of the project. The construction
of this power station was completed in 1951 and soon it started its
operations. The Power Project is commissioned during the years
from 1944 to 1951 with a total installed capacity of 28MW. The
basin of the power plant is East flowing rivers flowing

Round Revolution - Potato 7




between Pennar and Kanyakumari. The power
station utilizes the water discharged from

Karatyar Dam. The turbine type of the plant is
fertical Francis. The Maker of Turbine in the power station is En-
glish Electric CO, UK and the maker of Generator is BTH UK,
Uttarakhand. There are four turbines in the power station and
capacity per turbine of plant is 7MW. The unit size of power plant

[1: 28 MW. There are four units in the power station and all the four
nits are commissioned.

cs/ss | (inst Rsiner  [Benefits [Category| Year
Papanasam (TANGEDCO) SS | capNW) (MW) [Rmu& [ of Comp
4x7  127.05p2.614.00(U)+ LE letion
28.00(LE 2005-06
SI [Utility Station | No of units Type of | Capacity | year of
No Capacity (mw) | Station | (Mw) |commissioning
1 |Papanasam 4x8) S 3200 1944 -1951
SI |Organization [No of [Installed |Planned Planned
No units | capacity | maintenance maintenance
(Mw) [ (hours) Per unit (hours)
17] TANGEDCO 70 2182.20 137632 537.6

A. Sorimuthu, M. Dharmaraj
I M.Sc_Mathematics

The biggest hydroelectric power plants in the world

1. Three Gorges, China -22.5GW
2. Itaipul, Brazil and Paraguay - 14 GW
3. Xiluodu, China -13.86 GW
4. Guri, Venezuela -10.2 GW
5. Belo Monte, Brazil -9.39 GW
6. Grand Coulee, USA -6.8 GW
7. Xiangjiaba, China -6.4 GW
M.Sundari- B.Swarna
11 B.Sc Mathematics
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How to generate tidal power? PV IGNANA"
Tidal Power POOKAL
Tidal energy is produced through

the use of tidal energy generators. These large underwater
turbines are placed in areas with high tidal movements and
are designed to capture the Kinetic motion of the surging of
ocean tides in order to produce electricity.

How does Tidal power work?

Tidal energy or tidal power can be defined as the
energy that is the result of the moon and the sun’s
gravitational influence on the Ocean. Height differences
between high and low tides create tidal currents, in coastal
areas, and these currents can be strong enough to drive
turbines rather than wind.

As the tide ebbs and flows, underwater turbines spin like
windmills.

The turbines are mounted on a gearbox shaft, which
generates electricity.

Under water cables carry the electricity to store.
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M. Anushiya - P. Mariammal
[ B.Sc Mathematics
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Sakthi Lakshmi
I B.Sc.,Computer Science
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RamaLakshmi
[ B.Sc.,Computer Science
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Different Tidal Power Plants

The tidal power plants are generally
[classified on the basis of the number of basin used for the
power generation

Classifl'lcation
Single basin system Double baslin system
| I l | |
[One-way Twoway Twoway Simple Double
system system with Pump double basin
storage  basin with

pumping

'Working of Different Tidal Power plants

1. Single basin one -way - cycle

In this system a basin is allowed to get filled during
flood tide and during the ebb tide, the water flow from the
basin to the sea passes through the turbine and generates
power.

2. Single basin two- way cycle

In this arrangement, power is generated both during
flood tide as well as ebbtide also. The power generation is
also intermittent but generation period is increased compared
with one - way cycle

Yellow Revolution - Oil seeds, Edible Oil especially Mustard and sunflower) 14




3.Single basin two - way cycle with SVIGNANA
pump storage POOKAL

In this system, power is generated
both during flood and ebb tides. Complex machines capable
of generating power and pumping the water in either
directions are used.

4. Double basin system

In this arrangement, the turbine is setup between the
basins. One basin is intermittently filled tide and other is
intermittently drained by the ebb tide. A small capacity but
continuous power is made available with this system.

5. Double basin with pumping

In this case, off peak power from the base load plant
in a interconnected transmission system is used either to
pump the water up the high basin. Net energy gain is pos-
sible with such a system if the pumping head is lower than

the basin to basin turbine generating head.
P. Mariammal
1 B.Sc Mathematics

Energy Storing
¢ Energy earns to simply burns, choice is yours
Energy misused cannot be excused

¢ Energy saved is energy produced
Energy saved today is asset for future
Energy serves you the way you deserve.
K.Veeralakshmi
III B.Sc Chemistry

Golden Fiber Revolution - Jute 15




Sihwa lake Tidal Power Station
Sihwa lake Tidal Power Station is
the world’s largest power installation, with a total power
output capacity of 254Mw. When completed in 2011, It
surpassed 240 Mw Rance Tidal Power Station which was the
world’s largest for 45 years. It is operated by the Korea
water Resources Corporation.
Construction of Sihwa lake tidal Power Station

With limited energy resources and a need to develop
pollution -free, clean energy, South Korea is looking to tidal
power as a potential alternative to fossil fuels. Sihwa lake is
a 43.8Km? artificial lake constructed as a land reclamation
project by the South Korean Government in 1994 using a
12.7 Km long seawall at Gyeonggi. Bay.

Installed capacity  : 254Mw

Country : South Korea
Opening date :August 4, 2011
Owner(s) : Korea Water Resources Corporation

Advantages of Sihwas lake Tidal Power Station

Itwas created to provide reclaimed land for the nearby
metropolitan area, flood mitigation and secure irrigation
water by converting the coastal reservoir to fresh water.

V. Santhana Selvi
H. Ramya Shankari
I B.Sc¢ Mathematics
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Uthaya Kumar, II B.Sc.,Chemistry

The chemical structure of Petroleum is heterogeneous chain
of different lengths. Because of this, petroleum may be taken to oil
refineries and the hydro carbon chemicals are separated by
distillation and treated by other chemical process to be used for a
variety of purposes. The total cost per plant is about 9 billion
|dollars.

Fuels

The most common distillation fractions of petroleum are
fuels. Fuels include increasing boiling temperature range.
[Common fractions of Petroleum as fuels

Fraction Boiling range C

LPG - 40

Butane -12to -1

|Gasoline /Petrol -1to 110

Jet fuel 150 to 205

Kerosene 205 to 290 K.Mariselvi
Diesel fuel 260t0 315 117 B.Sc Chemistry
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Human Walking Carries a lot of Energy

The human body contains enormous
amounts of energy products by metabolism and is a
promising energy source to harvest.

An innovative energy harvesting and
storage technology developed by University of
Wiscosin - Madison mechanical engineers could reduce
our reliance on the batteries in our mobiles, ensuring that
we have power for our devices no matter where we are. This
energy- harvesting technology is particularly well suited for
capturing the energy of human motion to power mobile
& other electronic devices.

This technology could enable a foot -wear
embedded energy harvester that captures energy produced
by humans during walking and stores it her for later use.
Power generating shoes could be especially useful for mili-
tary as soldiers currently carry heavy batteries to power
their radar, GPS units Night vision goggles in the field.
The advance could provide a source of power to people in
remote and developing countries that lack adequate

electrical powergrids.
S. S.Kalaivani
Il B.Sc¢ Computer Science

Father of Nuclear science - Ernest Rutherford(British physicist) 30




Mechanical Energy  A\IENXAGA
The two forms of mechanical energy A VA&
are the Kinetic and the Potential energy.
The Kinetic energy which is being used when the object is
moving and the Potential energy is the energy produced when
the object is stationary. In terms of Kinetic, there are two
flavours of kinetic energy namely linear and rotational.

An example of mechanical energy is the power of a
football flying through the air. As the ball is swinging
backwards using mechnical energy potential energy is stored.

A bow and an arrow is another day -to- day example
of mechanical energy when an arrow is drawn, it possesses
energy in the form of elastic potential energy and when it is
released, the bow renders Kinetic energy due to pulling, to
the arrow that propels it towards the target. Both these
energies when combined give the arrow the mechanical
energy to move and hit the target. Hence the mechanical
energy of the arrow did the work on the target by changing
its state.

Mechanical energy can be converted into other forms

of energy. For example water flowing from a high point to a

low point through a turbine that turns a generator can

generate electricity. Incase of a car, boat, aircraft,

mechanical energy is produced from chemical energy in the
fuel using heat as the intermediate energy.

S.Selvalakshmi

111 B.Sc Computer Science

Father of Indian Nuclear Programme - Homi Jehangir Bhabha 31
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Father of Wind Energy - Meet Henrik Stiesdal ( Denmark) 33
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