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ABSTRACT: 

Nanotechnology constitutes an interdisciplinary ensemble of several fields of the Science that are highly specialized. Past 

few decades, the fields of science and engineering have been seeking to develop new and improved types 

of energy technologies that have the capability of improving life all over the world. To manage the environmental issues 

we need to produce, transport, store and consume energy in new and more efficient ways. The applications of 

nanotechnology are envisaged in many diverse fields such as medical, health, biotechnology, agro-forestry, 

environmental, energy etc..Here, some interesting ways thatare being explored using nanotechnology to produce more 

efficient and cost-effective energy.  
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INTRODUCTION: 

In physics, energy is a property of objects which can be transferred to other objects or converted into different 

forms.
[1] 

The "ability of a system to perform work" is a common description, but it is difficult to give one 

single comprehensive definition of energy because of its many forms.
[2]

  However, there are many other 

definitions of energy, depending on the context, such as thermal energy, radiant energy, electromagnetic, 

nuclear, etc., where definitions are derived that are the most convenient.  

Nanotechnology is the understanding and control of matter and processes at the nanoscale, typically, one 

nanometer (nm) is one billionth, or 10
-9

, of a meter where the onset of size-dependent phenomena usually 

enables novel applications such as medical, health, information / computer technology, biotechnology, agro-

forestry, environmental, energy and chemical technology. Nanotechnology is manipulation of matter on 

an atomic, molecular, and supramolecular scale. The earliest, widespread description of 

nanotechnology
[3][4]

 referred to the particular technological goal of precisely manipulating atoms and 

molecules for fabrication of macroscale products, also now referred to as molecular nanotechnology. 

Most benefits of nanotechnology depend on the fact that it is possible to tailor the essential structures of 

materials at the nanoscale to achieve specific properties, thus greatly extending the well-used toolkits of 

materials science. Using nanotechnology, materials can effectively be made to be stronger, lighter, more 

durable, more reactive, more sieve-like, or better electrical conductors, among many other traits.  

Nanotechnology could help meet the need for affordable, clean drinking water through rapid, low-cost 

detection of impurities in and filtration and purification of water. 

 

NANOTECHNOLOGY AND ENERGY:  

Nanotechnology is being used in several applications to improve the efficiency of energy generation or 

develop new methods to generate energy- 

1. 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. 

2. Generating electricity from waste heat: 

The 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 vehicle, 

to generate electricity from heat that is usually wasted. 
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3. Reducing power loss in electric transmission wires: 

The wires containing carbon nanotubes that would have significantly lower resistance than the wires currently 

used in the electric transmission grid. Richard Smalley envisioned the use of nanotechnology to radically 

change the electricity distribution grid. Smalley’s concept these upgraded transmission wires, which could 

transmit electricity thousands of miles with insignificant power losses, with local electricity storage capacity 

in the form of batteries that could store power for 24 hours use. 

4. Improving the efficiency and reducing the cost of fuel cells: 

Nanotechnology is being used to reduce the cost of catalysts used in fuel cells. These catalysts produce 

hydrogen ions from fuel such as methanol. Nanotechnology isalso being used to improve the efficiency of 

membranes used in fuel cells to separate hydrogen ions from other gases, such as oxygen. 

 

BENEFITS AND APPLICATIONS:  

Nanotechnology is helping to considerably improve, even revolutionize, many technology and industry 

sectors: information technology, energy, environmental science, medicine, homeland security, food safety, 

and transportation, among many others. Described below is a sampling of the rapidly growing list of benefits 

and applications of nanotechnology. 

 Nanoscale additives in polymer composite materials for baseball bats, tennis rackets and power tool 

housings can make them simultaneously lightweight, stiff, durable, and resilient. 

 Nanoscale additives to or surface treatments of fabrics help them resist wrinkling, staining, and 

bacterial growth, and provide lightweight ballistic energy deflection in personal body armor. 

 Nanoscale thin films on eyeglasses, computer and camera displays, windows, and other surfaces can 

make them water-repellent, antireflective, self-cleaning, resistant to ultraviolet or infrared light, antimicrobial, 

scratch-resistant, or electrically conductive. 

 Nanoscale materials in cosmetic products provide greater clarity or coverage; cleansing; absorption; 

personalization; and antioxidant, anti-microbial, and other health properties in sunscreens, cleansers, 

complexion treatments, creams and lotions, shampoos, and specialized makeup. 

 Nano-engineered materials in the food industry include nanocomposites in food containers to 

minimize carbon dioxide leakage out of carbonated beverages, or reduce oxygen inflow, moisture outflow, or 

the growth of bacteria in order to keep food fresher and safer, longer. Nanosensors built into plastic packaging 

can warn against spoiled food. Nanosensors are being developed to detect pesticides and other contaminates 

on food before packaging and distribution. 

 Nanoparticles are used increasingly in catalysis to boost chemical reactions. This reduces the quantity 

of catalytic materials necessary to produce desired results, saving money and reducing pollutants. Two big 

applications are in petroleum refining and in automotive catalytic converters. 

 Various nanoscience-based options are being pursued to convert waste heat in computers, 

automobiles, homes, power plants, etc., to usable electrical power. 

 Nanostructured ceramic coatings exhibit much greater toughness than conventional wear-resistant 

coatings for machine parts. Such coatings can extend the lifetimes of moving parts in everything from power 

tools to industrial machinery. 

 Nanoscale transistors that are faster, more powerful, and increasingly energy-efficient. The 

computer’s entire memory may be stored on a single tiny chip. 

 Displays for many new TVs, laptop computers, cell phones, digital cameras, and other devices 

incorporate nanostructured polymer films known as organic light-emitting diodes, or OLEDs. OLED screens 

offer brighter images in a flat format, as well as wider viewing angles, lighter weight, better picture density, 

lower power consumption, and longer lifetimes. 

 Prototype solar panels incorporating nanotechnology are more efficient than standard designs in 

converting sunlight to electricity. Nanostructured solar cells are cheaper and easier to install, since they can 

use print-like manufacturing processes and can be made in flexible rolls rather than discrete panels. 
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 Nanotechnology is already being used in numerous new kinds of batteries that are less flammable, 

quicker-charging, more efficient, lighter weight, and that have a higher power density and holds electrical 

charge longer.  

 Quantum dots are semiconducting nanocrystals that can enhance biological imaging for medical 

diagnostics. 

 

CONCLUSION: 

People in the fields of science and engineering have already begun developing ways of utilizing 

nanotechnology for the development of consumer products. The applications of nanotechnology are delivering 

in both expected and unexpected ways on nanotechnology’s promise to benefit society. Nanotechnology is a 

key enabling technology both to exploit traditional energy sources in a more efficient, safe and 

environmentally friendly manner, and to tap into the full potential of sustainable energy sources.  
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