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ABSTRACT

Geothermal and biomass energy sources
are one of the renewable energy sources
which are presently evolving technologies.
The electricity requirements of the world
including India are increasing at alarming
rate and the power demand has been running
ahead of supply. It is also now widely
recognized that the fossil fuels (i.e., coal,
petroleum and natural gas) and other
conventional resources, presently being used
for generation of electrical energy, may not
be either sufficient or suitable to keep pace
with ever increasing demand of the electrical
energy of the world. Also generation of
electrical power by cold based steam power
plant or nuclear power plants causes
pollution, which is likely to be more acute in

future due to large generating capacity on

one side and greater awareness of the people
in this respect.

The recent severe energy crisis has
forced the world to develop new and
alternative methods of power generation,
which could not be adopted so far due to
various reasons. In this, we are going to
know the importance of geothermal and

biomass energy sources and their growth.
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INTRODUCTION

Renewable energy is derived from natural
processes that are replenished constantly. In
its various forms, it derives directly from the
sun, or from heat generated deep within the
earth. Included in the definition is electricity
and heat generated from solar, wind,

ocean, hydropower, biomass, geothermal
resources, and biofuels and hydrogen
derived from renewable resources. It would
also reduce environmental pollution such

as air pollution caused by burning of fossil
fuels and improve public health, reduce
premature mortalities due to pollution and
save associated health costs that amount to
several hundred billion dollars annually only
in the United States. Renewable energy
often displaces conventional fuels in four
areas: electricity generation, hot water/space
heating, transportation, and rural (off-grid)
energy services.

Geothermal and biomass energy sources are

renewable energy sources.

1. BIOMASS ENERGY

A. Biomass—renewable energy from

plants and animals

Photosynthesis

In the process of pholosynthesis, plants conver
radiant energy from the sun inlo chemical energy in
the form of glucose—ar sugar.
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Fig: 1 Source: Adapted from The National
Energy Education Project (public domain)
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Fig: 2 Source: Adapted from The National

Energy Education Project (public domain)

Biomass is organic material that comes from
plants and animals, and it is a renewable

source of energy.
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Biomass contains stored energy from the
sun. Plants absorb the sun's energy in a
process called photosynthesis. When
biomass is burned, the chemical energy in
biomass is released as heat. Biomass can be
burned directly or converted to liquid
biofuels or biogas that can be burned as
fuels. Examples of biomass and their uses

for energy:

wood and wood processing wastes—burned
to heat buildings, to produce process heat in
industry, and to generate electricity
agricultural crops and waste materials—
burned as a fuel or converted to liquid
biofuels

food, yard, and wood waste in garbage—
burned to generate electricity in power
plants or converted to biogas in landfills
animal manure and human sewage—
converted to biogas, which can be burned as

a fuel

B. Converting biomass to other forms of
energy

Burning is only one way to release the
energy in biomass. Biomass can be
converted to other useable forms of energy
such as methane gas or transportation fuels

such as ethanol and biodiesel.

Methane gas is a component of landfill
gas or biogas that forms when garbage,
agricultural waste, and human waste
decompose in landfills or in special

containers called digesters.

Crops such as corn and sugar cane are
fermented to produce fuel ethanol for use in
vehicles. Biodiesel, another transportation
fuel, is produced from vegetable oils and

animal fats.

C. Biomass—Wood and wood waste
People have used wood for cooking, for
heat, and for light for thousands of years.
Wood was the main source of energy for the
world until the mid-1800s. Wood continues
to be an important fuel in many countries,
especially for cooking and heating in

developing countries.

Using wood and wood waste

Industry, electric power producers, and
commercial businesses use most of the wood
and wood waste fuel consumed in the
United States. The wood and paper products
industry uses wood waste to produce steam
and electricity, which saves money because
it reduces the amount of other fuels and
electricity that must be purchased. Some
coal-burning power plants burn wood chips

to reduce sulfur dioxide emissions.



About 19% of total U.S. wood energy
consumption in 2016 was by the residential
sector, and wood energy accounted for about
2% of total residential energy consumption.

D. Energy from municipal solid waste

Municipal solid waste (MSW), often called
garbage, is used to produce energy at waste-
to-energy plants and at landfills in the
United States. MSW contains
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Fig: 3

biomass, or biogenic (plant or animal
products), materials such as paper,
cardboard, food waste, grass clippings,

leaves, wood, leather products

non biomass combustible materials such as
plastics and other synthetic materials made
from petroleum

noncombustible materials such as glass and

metals

E. Waste-to-energy plants make steam
and electricity

MSW is usually burned at special waste-to-
energy plants that use the heat from the fire
to make steam for generating electricity or
to heat buildings. In 2015, 71 waste-to-
energy power plants and four other power
plants burned MSW in the United States.
These plants burned about 29 million tons of
MSW in 2015 and generated nearly 14
billion kilowatthours of electricity. The
biomass materials in the MSW that were
burned in these power plants accounted for
about 64% of the weight of the MSW and
contributed about 51% of the energy. The
remainder of the MSW was nonbiomass
combustible material, mainly plastics. Many
large landfills also generate electricity by
using the methane gas that is produced from

decomposing biomass in landfills.

F. Ethanol is made from biomass

Ethanol is a renewable biofuel because it is
made from biomass. Ethanol is a clear,
colorless alcohol made from a variety of
biomass materials called feedstocks (the raw
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materials used to make a product). Fuel
ethanol feedstocks include grains and crops
with high starch and sugar content such as
corn, sorghum, barley, sugar cane, and sugar
beets. Ethanol can also be made from
grasses, trees, and agricultural and forestry
residues such as corn cobs and stocks, rice
straw, sawdust, and wood chips. Ethanol is

made from these feedstocks in several ways.

USDA researchers adding yeast to begin

ethanol fermentation

Fig:4  Photo Credit: Scott Bauer, USDA

Agricultural Research Service(public

domain)

G. Fermentation is the most common
method for fuel ethanol production

The most common ethanol production
processes today use yeast to ferment the
starch and sugars in corn, sugar cane, and
sugar beets. Corn is the main feedstock for
fuel ethanol in the United States because of
its abundance and low price. The starch in
corn kernels is fermented into sugar, which

is then fermented into alcohol.

Sugar cane and sugar beets are the most
common feedstocks used to make fuel
ethanol in other parts of the world. Because
alcohol is made by fermenting sugar, sugar
crops are the easiest ingredients to convert
into alcohol. Brazil, the world's second-
largest fuel ethanol producer after the United
States, makes most of its fuel ethanol from
sugar cane. Most of the cars in Brazil can
run on pure ethanol or on a blend of gasoline

and ethanol.

H. Cellulosic ethanol is a large potential
source of fuel ethanol

Ethanol can also be produced by breaking
down cellulose in plant fibers.

This cellulosic ethanol is considered an
advanced biofuel and involves a more
complicated production process than
fermentation. While large potential sources
of cellulosic feedstocks exist, commercial
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production of cellulosic fuel ethanol is

relatively small.

History of ethanol
Model T car

Fig: 5 Source: Stock photography
(copyrighted)

In the 1850s, ethanol was a major lighting
fuel. During the Civil War, a liquor tax was
placed on ethanol to raise money for the
war. The tax increased the price of ethanol
so much that it could no longer compete
with other fuels such as kerosene. Ethanol
production declined sharply because of this
tax, and production levels did not begin to

recover until the tax was repealed in 1906.

The Model T ran on ethanol

In 1908, Henry Ford designed his Model T,
a very early automobile, to run on a mixture
of gasoline and alcohol. Ford called this
mixture the fuel of the future. In 1919, when

Prohibition began, ethanol was banned

because it was considered an alcoholic
beverage. It could only be sold when mixed
with petroleum. Ethanol was used as a fuel
again after Prohibition ended in 1933.

I. Ethanol is once again used to fuel
automobiles

Ethanol use increased temporarily during
World War 1l when oil and other resources
were scarce. In the 1970s, interest in ethanol
as a transportation fuel was revived as oil
embargoes, rising oil prices, and growing
dependence on imported oil increased
interest in alternative fuels. Since that time,
ethanol use and production has been
encouraged by tax benefits and by
environmental regulations that require

cleaner-burning fuels.

J. Biodiesel is made from vegetable oils
and animal fats

Biodiesel is a renewable fuel that can be
used instead of the diesel fuel made from
petroleum. Biodiesel can be made from

vegetable oils and animal fats.

In 2016, soybean oil was the source of about
55% of the total feedstock (raw material)
used to produce biodiesel in the United
States. Canola oil and corn oil were the
source of about 22%, recycled grease about
13%, and animal fats about 10% of the total
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feedstock. Rapeseed oil, sunflower oil, and
palm oil are other major sources of the
biodiesel that is consumed in other

countries.

Biodiesel is most often blended with
petroleum diesel in ratios of 2% (B2), 5%
(B5), or 20% (B20). Biodiesel can also be
used as pure biodiesel (B100). Biodiesel
fuels can be used in regular diesel engines
without making any changes to the engines.
Biodiesel can also be stored and transported

using diesel fuel tanks and equipment.

History of biodiesel

Before petroleum diesel fuel became
popular, Rudolf Diesel, the inventor of the
diesel engine in 1897, experimented with

using vegetable oil (biodiesel) as fuel.

2. GEOTHERMAL ENERGY

A. What is geothermal energy?

The word geothermal comes from the Greek
words geo (earth) and therme (heat).
Geothermal energy is heat within the earth.
People can use this heat as steam or as hot
water to heat buildings or to generate

electricity.

Geothermal energy is a renewable energy
source because heat is continuously

produced inside the earth.

Geothermal energy comes from deep

inside the earth

The earth’s interior

Fig: 6 Source: Adapted from a National
Energy Education Development Project

graphic (public domain)

The slow decay of radioactive particles in
the earth's core, a process that happens in all
rocks, produces geothermal energy. The
earth's core is hotter than the sun's surface.

The earth has a number of different layers:

The inner core is solid iron and is
surrounded by an outer core of hot molten

rock called magma.



The mantle surrounds the core and is about
1,800 miles thick. The mantle is made up of
magma and rock.

The crust is the outermost layer of the earth.
The crust forms the continents and ocean
floors. The crust can be 3 to 5 miles thick
under the oceans and 15 to 35 miles thick on

the continents.

The earth's crust is broken into pieces called
tectonic plates. Magma comes close to the
earth's surface near the edges of these plates,
which is where many volcanoes occur. The
lava that erupts from volcanoes is partly
magma. Rocks and water absorb heat from
magma deep underground. The rocks and
water found deeper underground have the

highest temperatures.

People around the world use geothermal
energy to heat their homes and to produce
electricity by drilling deep wells and
pumping the hot underground water or

steam to the surface.

3. CONCLUSION
As you can see there are number of different
alternative energy sources that are more than
capable to replace currently dominant fossil
fuels, The main advantage of these
alternative energy sources is that they are

ecologically acceptable energy sources, that

unlike fossil fuels do not release large
quantities of CO; and other harmful
greenhouse gases into the atmosphere,
causing global warming and climate change.
In order to succeed in this world will need to
stop relying on fossil fuels to satisfy its
energy demand, and will have to focus on
alternative energy sources, especially
renewable energy sources, and make them
more effective. Green future can only be
renewable energy future, and many energy
companies have become aware of that. The
only question that still remains is how much
more will we have to wait for this "green
future™ to happen?
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