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ABSTRACT

Nanotechnology is finding application in traditional energy sources and is greatly enhancing alternative energy
approaches to help meet the world’s increasing energy demands. Many scientists are looking into ways to
develop clean, affordable, and renewable energy sources, along with means to reduce energy consumption and

lessen toxicity burdens on the environment. In this review article we are focusing some interesting ways that

are being explored using nanotechnology to produce more efficient and cost-effective energy.
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I. INTRODUCTION

Nanotechnology is a field of research and innovation
concerned with building 'things' - generally, materials
and devices - on the scale of atoms and molecules. A
nanometre is one-billionth of a metre: ten times the
diameter of a hydrogen atom. The diameter of a
human hair is, on average, 80,000 nanometres. At
such scales, the ordinary rules of physics and
chemistry no longer apply. For instance, materials'
characteristics, such as their colour, strength,
conductivity and reactivity, can differ substantially
between the nanoscale and the macro. Carbon
‘nanotubes' are 100 times stronger than steel but six

times lighter.

Narrowly defined, nanoscience concerns a basic
understanding of physical, chemical, and biological
and near-atomic scales.
defined,

controlled manipulation of these properties to create

properties on atomic

Nanotechnology, narrowly employs
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materials and functional systems with unique

capabilities.

In contrast to recent engineering efforts, nature
developed “nanotechnologies” over billions of years,
employing enzymes and catalysts to organize with
exquisite precision different kinds of atoms and
molecules into complex microscopic structures that
make life possible. These natural products are built
with great efficiency and have impressive capabilities,
such as the power to harvest solar energy, to convert
minerals and water into living cells, to store and
process massive amounts of data using large arrays of
nerve cells, and to replicate perfectly billions of bits of
information stored in molecules of deoxyribonucleic
acid.

the basic

industrial production may veer dramatically from the

Using processes of nanotechnology,
course followed by steel plants and chemical factories

of the past. Raw materials will come from the atoms
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of abundant elements—carbon, hydrogen, and
silicon—and these will be manipulated into precise
configurations to create nanostructured materials that
exhibit exactly the right properties for each particular
application. For example, carbon atoms can be bonded
together in a number of different geometries to create
variously a fibre, a tube, a molecular coating, or a
wire, all with the superior strength-to-weight ratio of
another carbon material—diamond. Additionally,
such material processing need not require
smokestacks, power-hungry industrial machinery, or
intensive human labour. Instead, it may be
accomplished either by “growing” new structures
through some combination of chemical catalysts and
synthetic enzymes or by building them through new

techniques based on patterning and self-assembly of

nanoscale materials into useful predetermined
designs.
II. APPLICATIONS
1. Generating steam from sunlight:
Researchers have demonstrated that sunlight,

concentrated on nanoparticles, can produce steam
with high energy efficiency. The "solar steam
device" is intended to be used in areas of developing
countries without electricity for applications such as
purifying water or disinfecting dental instruments.
Another research group is developing nanoparticles
intended to use sunlight to generate steam for use in
running power plants.

2. Producing high efficiency light bulbs:

A nano-engineered polymer matrix is used in one
style of high efficiency light bulbs. The new bulbs
have the advantage of being shatterproof and twice
the efficiency of compact fluorescence light bulbs.
Other researchers developing high efficiency LED's
using arrays of nano-sized structures called plasmonic
cavities. Another idea under development is to update

incandescent light bulbs by surrounding the
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conventional filament with crystalline material that
converts some of the waste infrared radiation into

visible light.

3. Increasing the electricity generated by windmills:
An epoxy containing carbon nanotubes is being used
to make windmill blades. Stronger and lower weight
blades are made possible by the use of nanotube-filled
epoxy. The resulting longer blades increase the

amount of electricity generated by each windmill.

4. Generating electricity from waste heat:

Researchers have used sheets of nanotubes to build
thermocells that generate electricity when the sides
of the cell are at different temperatures. These
nanotube sheets could be wrapped around hot pipes,
such as the exhaust pipe of your car, to generate
electricity from heat that is
usually wasted. researchers are developing thin-film
solar electric panels that can be fitted onto computer
cases and flexible piezoelectric nanowires woven into
clothing to generate usable energy on the go from
light, friction, and or body heat to power mobile
electronic devices. Similarly, various nanoscience-
based options are being pursued to convert waste heat
in computers, automobiles, homes, power plants, etc.,

to usable electrical power.

5. Storing hydrogen for fuel cell powered cars:
Researchers have prepared graphene layers to
increase the binding energy of hydrogen to the
graphene surface in a fuel tank, resulting in a higher
amount of hydrogen storage and therefore a lighter
fuel Other

demonstrated that sodium borohydride nanoparticles

weight tank. researchers  have

can effectively store hydrogen.
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6. Removing Carbondioxide:

Researchers are investigating carbon nanotube

“scrubbers” and membranes to separate carbon

dioxide from power plant exhaust.

III. CONCLUSION

As the world's energy demand continues to grow, the
development of more efficient and sustainable
technologies for generating and storing energy is
becoming increasingly important. In addition to those
noted above, nanotechnology is enabling more
efficient lighting systems, lighter and stronger vehicle
chassis materials for the transportation sector, lower
energy consumption in advanced electronics and

light-responsive smart coatings for glass etc.
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