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Methodology

Information from various sources, books, journals and websites have 
been collated first. After providing an overview of the world energy 
usages, the status of energy usage in India has been summarized.
Subsequently Solar energy and Bio-fuels being the focus areas of this 
paper, have been examined in more detail. Suitable suggestions have 
been indicated wherever appropriate.



Energy conservation

A country economy depends upon its energy production and 
consumption ratio.

To meet the consumption rate, we try to increase the production 
rate or other option is import it from other countries but it costs 
heavily.

For a strong economy  we should have self-dependence over our 
energy resource.
WORLD
Energy 

source

Oil Coal Natural 
gas 

Bio 
mass 

Nuclear Hydro Renewa
ble 

Percent
age 
value 

35 23 21 10 7 2 2



INDIA

Energy 
source

Oil Coal Natural 
gas

Nuclear Hydro Renewab
le

Percenta
ge value 

31.5 55.2 7.9 1 3 3

These data show that we lagging behind to fulfill our energy 
requirement, if we will not import it from others.
There is two ways for energy conservation:
1.Make conventional energy resources more efficient.
2.Switch on to non-conventional and renewable energy resources.



An energy summary of India

Overall production and consumption
India is both a major energy producer and consumer. India currently ranks as 
world’s eleventh greatest energy producer accounting for about 2.4% of worlds 
total annual energy production, and as worlds sixth greatest energy consumer.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

TPEP 7.49 8.00 9.48 8.75 9.17 9.37 9.58 9.83 10.23 9.99 10.15

TPEC 9.24 9.97 11.49 11.14 11.76 12.17 12.74 13.50 13.85 13.79 14.03



Petroleum

India`s proved oil reserve are currently estimated at about 5 billion 
barrels, or about 4.5% of the world`s total. about 30% of India`s 
energy needs are meet by oil, and more than 60% of that oil is 
imported.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

PRODU
CTION(
TOTAL)

578 651 770 751 780 761 765 770 782 813 815

PRODUC
TION(CR
UDE 
OIL)

534 590 703 652 675 661 653 646 642 665 660

CONSUM
PTION

1,311 1,413 1,575 1,681 1,765 1,844 2,031 2,127 2,184 2,263 2,320



Natural gas

India`s natural gas reserve are currently estimated at about 29-32 
trillion cubic feet or about .5% of world`s total.Natual gas has 
experienced fastest growth of any fuel in India`s primary energy
supply;demand is growing at about 4.8% per year and is forecast to 
rise to 1.2tcf per year by 2010.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

PROD
UCTI
ON

0.53 0.59 0.63 0.70 0.73 0.76 0.75 0.79 0.85 0.88 0.96

CONS
UMP
TION 

0.53 0.59 0.63 0.70 0.73 0.76 0.75 0.79 0.85 0.88 0.96



Coal

India has huge proven coal reserve ,estimated at more than 90 billion 
tons,or 10% of world`s total.India is currently third-largest coal-
producing country in the world and accounts for 8.5% of worlds 
annual coal production.

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

PRODUCTION 295.56 311.96 323.63 319.93 326.58 337.96 352.60 367.29 389.20 412.95

CONSUMPTION 332.2 358.5 362.9 375.4 406.1 413.6 430.6 430.6 N/a N/a



Electricity

India is presently sixth-greatest electricity generating country and 
accounts for about 4% of world`s total annual electricity 
generation.India is also currently ranked sixth in annual electricity 
consumption,accounting for about 3.5% of the world.

1997 2002 2003 2004 2005

HYDROELETRIC 21.65 26.26 26.76 29.50 30.94

NUCLEAR 2.22 2.72 2.72 2.72 2.77

RENEWABLE 1.27 1.51 1.74 1.87 3.81

CONVENTIONAL 59.6 74.55 76.65 77.97 80.90

TOTAL CAPACITY 85.70 105.05 107.88 112.06 118.42



Solar energy
The sun has produced energy for billion of years. Solar energy is the
solar radiation that reaches the earth.
Solar energy can be converted directly or indirectly into other forms of
energy, such as heat and electricity. Electricity can be produced directly
from solar energy using photovoltaic devices or indirectly from steam
generators using solar thermal collectors to heat a working fluid .
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Photovoltaic energy

Photovoltaic energy is the conversion of sunlight into electricity 
through a photovoltaic (PVs) cell, commonly called a solar cell .A 
photovoltaic cell is a non-mechanical device usually made from 
silicon alloys.

Photovoltaic conversion is in useful for several reasons.

1) Direct conversion   sunlight into electricity.

2) NO need of bulky mechanical generator systems.

3) Can be installed quickly and in any size required or allowed.

4) Minimal environmental impact.

5) Requiring no water for system cooling

6) No by-product.



Solar thermal power plant

Solar thermal power plants use the sun’s rays to heat to fluid, from 
which heat transfer system maybe used to produce steam. The steam. 
in turn, is converted into mechanical energy in a turbine and into 
electricity from a conventional generator coupled to the turbine.
The three types of solar thermal power systems in use or under 
development are:  

Parabolic trough
Solar dish,  
Solar power tower.



Parabolic trough

The parabolic trough is used in the largest solar power facility in the 
world located in the Mojava Desert at Kramer Junction, California

A parabolic trough collector has a linear parabolic-shaped reflector 
that focuses the sun’s radiation on a linear located at the focus of the 
parabola. Because of its parabolic shape, a trough can focus the sun 
at 30 to 100 times its normal intensity on a receiver pipe located 
along the focal line of the trough, achieving operating temperatures 
over 400 degrees Celcius.

A working (heat transfer) fluid is heated, where the fluid is used to 
generate high-pressure superheated steam. The steam is then fed to a 
conventional steam turbine/generator to produce electricity.



Solar dish

A solar dish/engine system utilizes concentrating solar collectors 
that track the sun on two axes, concentrating the energy at the focal 
point of the dish because it is always pointed at the sun.

The engine in a solar dish converts heat to mechanical power by 
compressing the working fluid when it is cold, heating the 
compressed working fluid, and then expanding the fluid through a
turbine or with a piston to produce work. 

The solar dish’s concentration ratio is over 2,000 with a working 
fluid temperature over 750degree Celcius



Solar power tower 

A solar power tower or central receiver generates electricity from sunlight by 
focusing concentrated solar energy on a tower-mounted heat exchanger (receiver) 
This system uses hundreds to thousands of flat sun-tracking mirrors called 
heliostats. 

For Indian continent solar energy is one of best bet because

A large area of India gets proper and good intensity of sunlight most of the year.

Indian deserts (Gujrat,Rajasthan),coastal areas (TN,Kerla,AP) plains (UP,MP,Bihar, 
Maharastra) are good locations for large scale solar energy projects.

Easy for rural areas because one time investment and very little care will give them life 
long energy supply.

Very convenient for urban areas because few changes are needed for installation of solar 
ll



BIOFUEL

Biofuel is any fuel that is derived from biomass-recently living 
organism or their metabolic byproducts, such as manure from cows. 
It’s a renewable energy source unlike other natural source such as 
coal, petroleum and nuclear fuel.

Few bio-fuels are;
1. Bio-methane & renewable energy
2. Ethanol.
3. Bio-diesel.



io-methane & renewable energy

ethane gas derived from dairy manure offers a substitute for natural gas 
to power motor vehicles. Known as bio-methane, the odorless gas is 
entirely renewable and environmentally friendly, and can be produced 
locally. Switching to bio-methane:

Improves air quality.

Reduces greenhouse gas emission.

Protects water quality.

ource: Primarily cow manure but also plant manure and land waste.



Bio-diesel

Bio-diesel is a renewable fuel produced from soyabeans, sunflower, and more 
recently Jatropha curcas and other crops. It can be used in place of- or blended 
with-petroleum-based diesel in vehicles. It was first experimented by Rudolf 
Diesel to run his first diesel engine. The engine was run on ground nut oil.

At present India produces only 30% of petroleum & rest 70% is being imported 
which incurs a large amount of expenditure of about 80,000crore every year. If 
even about 5% of bio-fuel is mixed in present diesel by the year 2012 we could 
supplement about 41.41% of total demand of diesel consumption.

India has launched a bio-fuel project in 200 district of 18 states where Jatropha
curcas is being cultivated. The states being Arunachal Pradesh, Bihar, 
Jharkhand, Madhya Pradesh, Chattisgarh, Gujrat, Himachal Pradesh, Haryana, 
Karnataka, kerala, Maharasthra, Orissa, Punjab, Rajasthan, Tamil nadu, 
Uttaranchal and Uttar Pradesh.



Emission characteristics of mixtures of Biodiesel

AMOUNT OF 
BIO-DIESEL 

MIXED %

LIBERATION 
OF 
PARTICULAT
E MATTER 

LIBERATION 
OF CARBON 

LIBERATION 
OF 
NITROGEN 

TOTAL HYDRO 
CARBON 
LIBERATION 

When 40% 
diesel is mixed 
with fossil 
diesel

17.77% less 28.13%less 14.89%more 40.28%less 

When 20% bio-
diesel is mixed 
with fossil 

diesel

11.17% less 12.58% less 5.44% more 22.22% less 



JATROPHA CURCAS
atropha curcas originated in Caribbean and in turn was spread throught world as a valuable 
hedge plant mainly to Africa and Asia by Portuguese traders. Jatropha curcas is a drought 
resistant perennial growing well in marginal or poor soil. It is a kind of plant which is easy 
producing seeds for 50 years.

atropha curcas is currently widely being used for producing bio-diesel in India and is promoted 
as very easy to grow crop, bio-fuel crop in hundreds of projects throught India and third world. 
The rail line between Delhi and  Mumbai is planted with jatropha and train itself runs on 15-
20% of bio-diesel saving lot of petrodiesel and conserving lot of energy.

atropha curcas is also called as physic nut which is used to produce non-edible jatropha oil, for 
making candles and soaps and as a major ingredient in production of bio-fuel. Trees of curcas
produces approximately 1600 liters of oil per hectare.



Jatropha plants produces seeds which has an oil content of 37% which can be 
combusted as fuel without undergoing the process of refining. The oil burns 
with a clear smoke free flame which is tested successfully as fuel for simple 
diesel engine.

The byproducts are used as press cake which ia a good organi fertilizer, oil 
also contains insecticide.

v 31-37% of oil is extracted from jatropha seed. Seeds can be used as  bio-
diesel for any diesel engine without any modification.

v Stem of jatropha plant is used as poor quality wood.

v Press cake- jatropha become organic fertilizer and hence soil improves.

v Oil extracted is used as bio-fuel, varnishes, soap, and medicinal for skin 
diseases as purigative. 



SUGGESTION

Create awareness among rural population about solar 
energy and bio-fuels.
In villages lots of agricultural lands are unused so in 
these lands we can install solar panels and also oil 
producing seeds.  
Waste lands can be used bio-fuel production house.
Build a marketing chain with help of village 
communities.
In urban areas people should install solar panels on 
multi-stories buildings.
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