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Abstract:
The nanotechnology is creating major breakthroughs in all the fields of science and technology including information
storage, clean energy, medicine, cosmetics and drug delivery, smart materials etc. The advancement of the technology is
due to the size dependent properties of the materials at nanoscale. It is found that when nanoscale particles composite
within atomic matrix of materials or coated on suitable surface may bring innovative characteristics’, that leads to
fabrication cutting edge devices. The present article focuses on the possible research and development of transcendent
nanotechnology in the different disciplines of engineering.

Introduction:
According Royal society report of 2004, Nanoscience is the study of the phenomena and manipulation of
matter at atomic, molecular and macromolecular scales, where properties differ significantly from those at
larger scale.  Nanotechnologies are the design, characterization, production and application of structures,
devices and systems by controlling shape and size at nanometer scale.

The major technology drivers of 21 century namely, Medical technology(1), Information technology(2),
material technology(3), and nanotechnology(4) are contributed heavily for the healthcare, information
processing, automation and mobility etc. and it also helped in accelerate the economy of the nation.
Mechanics and materials are the most important rudiments of these transcendent technologies which support
the technological advancement to resolve the problems energy scarcity and bring comfort in human life.

Nanoscience and technology one of such technologies that brings novel characteristics in the materials, likely
involve scaling up from atomic assembly and individual nanodevices to macroscopic systems and structures
with evolving properties and multiple functions(4).

Research opportunities, education and challenges in mechanics and materials, including nanomechanics,
carbon nanotubes, bioinspired materials, coatings, fire-resistant materials as well as improved engineering and
design of materials.

Any matter in which grain size is between1nm to 100nm called nanoparticles.   It is found that in nanoscale
the characteristic property of matter vary with its size.  This unusual property of nanomaterials drives the
researcher to take insight in to the nanoscience and technology. (Chem. Soc. Rev., 2006, 35, 583–592)

Nanoscience has already impacted our lives with innovations such as stain-resistant fabrics inspired by
nanoscale features found on lotus plants and computer hard drives, which store information on magnetic strips
that are just 20 nanometers thick. Many of the other engineering majors work with nanotechnology, but
materials science and engineering is at the heart of it across all disciplines.

Civil Engineering:
Civil and Architecture industries are booming nowadays as the world is fascinating about the modern and
innovative architecture.  The strength and sustenance against environmental and seismic hazards are important
for civil structures and these parameter mainly based on the quality of concrete and structural composites, the
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Nanotechnology  providing the number of solutions for the resistance against destabilization of concrete(a) ,
self cleaning structures, corrosion free composites etc.(5)

The degradation of Calcium silicatehydrate reaction caused by calcium leaching in water can be controlled by
the addition of nano-silica in cement. Nano-silica and Carbon nanotubes also help to improve the
compressive strength of concrete significantly, controlling the pore distribution and improving segregation
resistance for self compacting concrete. Addition of small (about 1%) portion of carbon nano tube while
cement manufacture improve the quality of concrete in early stage (6, 7).

In case of nanocomposites like, the steel incorporated with nano copper increases the resistance against
corrosion.  The use of carbon nanotubes may increase the strength and stiffness of steel.

The Nanotechnology applied in creating hydrophobic surfaces for the protection of the bricks from over
absorption of water, dirt and water resistant surfaces (8).

The Nanotechnology has endless applications in Civil and architecture in case of smart construction to build
thermo shield coatings, light reflectors, self cleaning surfaces and glasses, fire resistant glasses and structures
and many more(9, 10).

Nanotechnology in Electrical, Electronics and Information Technology:
In 1965 the Gorden E. Moore, considered as the new breed of electronic engineers, assumed “Number of
transistor in an integrated circuit doubles by every two years period” is called Moore’s law.

The nanotechnology contributed in many ways to reduce the size and increase the number of transistors in
ICs. The number of transistors exceeds two billion mark in Intel processor and size of transistor as low as
22nm in the year 2010, provide the evidence that Moore’s law is still valid and prove the remarkable research
and development in the field of nano electronics (11, 12). The power dissipation in the form of heat is the only
reason to cause the limitation for transistor size.

Nowadays much work is going on graphene based nanostructures which became more favorite in case
semiconductor devices like photo detectors, thermoelectric detectors etc.

The CdS, TiO2, CdTe, Cdse, GaAs like II-VI and III-V semiconductor most prominent for the solar cell in
place of amorphous Silicon (8% efficiency), using grahene and Carbon nanotubes with these binary and
ternary semiconductors efficiency of solar cell can be increased (14).

The relatively new field called ‘spintronics’ which appear in Giant magneto resistive (GMR) (15) materials
composed to thin films of alternative ferromagnetic and nonmagnetic metallic layers. Here the current through
the devices is controlled of alignment of spins. The GMR based novel semiconductor materials change
electronics of near future. New spin-based multifunctional devices such as spin-FET (field effect transistor),
spin-LED (light-emitting diode), spin RTD (resonant tunneling device), optical switches operating at terahertz
frequency, modulators, encoders, decoders, etc. are fields of interest (16).

www.ijtra.com Vol. 4, Issue 3 (May-June, 2016), PP. 13-17.

The surface turns hydrophobic after nanomaterial coating.

http://www.computerhistory.org/atchm/moores-law50-the-
most-important-graph-in-human-history.
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Apart from this the nanotechnology influencing in the field of Quantum computing which enables to increase
the speed about million times greater that available now by most advanced computing system.  But only
hurdle is at Nano scale the no more classical mechanics work, need to apply the quantum mechanical
principles (17).

Chemical engineering, Physics and Chemistry:
Concerned to nanotechnology, a truly interdisciplinary field, The Physicists, Chemists and chemical engineers
can contributed lot of works related the energy storage, Photo catalysis (18, 19), Liquid crystal properties, solar
photovoltaics including the synthesis and characterization of nanostructures. There is also number of avenues
to work on dye synthesized solar cells, low dimensional carbon nanostructures for any applications in the
fields of given above.

Contribution of Nanotechnology in nano technology is in energy storage not less incase improve the
performance Lithium ion storage cells (20, 21), Nano capacitors(22) for big energy storage.

The nanotechnology contributed lot for photocatalysis(23,24,25), which is a science and technology of cleaning
environment by decomposition of contaminations from the air and water. For example exhaust and
contaminated water from the residences and industries, removal of bad odor from closed rooms or vehicles,
decomposition of organic dyes, etc., done by Photocatalysis. Being the different from traditional methods,
Photocatalysis just clean the environment and do not leave secondary polluting agents.

Nanofluid contains some metal or semiconducting nano particles suspended in base fluid like water, ethylene
glycol and oil. Nanofluids have the applications from heat transfer to photonic, magnetic sealing and
geothermal energy generation (26, 27).

Novel thermoelectric materials are become the prominent for the clean, cost effective, pollution free forms of
energy conservation, nanostructured material have shown promising applications because of extraordinary
thermoelectric performances, like high thermoelectric figure of merit (ZT) and low phonon scattering(,28,29,30).

Conclusion: Being a interdisciplinary science, Nanotechnology has applications in all most all branches of
engineering and technology and fundamental sciences like Physics and chemistry are the boosters.
Nanotechnology has least significance without the knowledge of quantum theory. The research in field of
nanoscience and technology generating plenty of fascinating branches to the researchers of various fields, who
would like contribute for the technology with cleaner, cheaper and hassle free environment and lifestyle.
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