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OUR DIRECTOR SPEAKS

“NIT Rourkela: Creating Technology and Technologists for the Na-
tion” reads a poster at the front gate of our academic campus. As 
an institution of higher learning in the field of technical education, it 
is only natural at NIT Rourkela directs all or most of its intellectual 
resources to nurture technology in one form or another. But a ques-
tion arises whether, as an institution, we are really following that 
mandate. The following are some observations:

1]  REC/NIT celebrated its Golden Jubilee two years ago; nearly twenty thousand students have graduated with de-
grees ranging between B. Tech. and Ph.D.; professors and students have published countless papers;  still we have 
only 2 patents to our credit, that too earned by the Department of Chemistry only two days ago. 
2] If we count all the students and faculty engaged in some form of project work, the figure will stand close to two 
thousand. With such a large number of high-IQ individuals engaged in research, we expect at least ten percent of 
them working towards development or improvement of a product or a process. If ten percent of them are successful, 
we can expect about twenty visible outputs per year. The reality is not even two. 
3] The administration has floated various schemes to support new product development by faculty and students. 
Among them:
 a) Unlimited funding towards fabrication cost required in UG/PG/Ph.D. projects,
 b) Prizes for best product oriented project, 
 c) Support to faculty for spending time in industry,
 d) Technicians supplied with tool kits of highest quality.
 Still there has no takers for any of the above facilities.
4] Normally a few of the student projects carried out in an institute lead to creation of new business based on the 
success of the projects. But we have no example of a project-based company started by students and/or teachers.
5] The Institute itself is growing. There is massive construction – civil, electrical, IT. But all the construction employs 
traditional procedures developed decades ago. We do not see much of new technology being employed in our proj-
ects.
6] Our class room instruction is still based on chalk-and-talk approach. Although computer-assisted pedagogy has 
made massive strides internationally, we have been slow in adopting them.

From the above examples, a reader may conclude that NIT Rourkela is an island of backwardness in a sea of modernity. 
Fortunately, the reality is not that. It is like seeing the proverbial glass as half full or half empty. We have fully discussed 
our deficiencies in the technology scale; let us see our achievements too. 
Albeit late, with only two patents published, our institute has formally joined the “big league”, the small list of Indian insti-
tutions that have created any intellectual property whatsoever. Several patent applications are in pipeline. Many faculty 
and students are spending their time towards patentable technology development. Publication of the two patents is only 
the beginning. 
We can see modern technology being employed in most walks of life; manual digging of soil, manual cutting of grass, car-
rying concrete on the head, are things of the past. Uses of a lawn mower, a back hoe or a concrete pump in construction or 
an LCD projector in class room were unknown barely a decade ago. Use of computers in administration is also picking up. 
Putting the two pictures together, it becomes clear that NIT Rourkela is situated somewhere in the middle of the technology 
scale. A lot has been achieved, but still more remains to be done. The task of filling up the technology gap is on our shoul-
ders. Today for an NIT faculty or student, technology is a means of earning a livelihood. It must become a way of life. More 
student projects must be directed towards development of new products or improvement of existing products. Student 
competition in SAC Technical society need to be directed towards design and construction of innovative robotic devices 
instead of being limited to competition on the skill of operating or manipulating robots on a twisted path. Teams of students 
must work on ambitious product oriented projects – from solar cars to electron microscopes. Activities from construction to 
pedagogy, from student registration to food preparation must use technology. The list is endless.
A beginning, slow but sure, has already been made. Every time I give a ride to a dignitary on the solar car fully designed 
and built by NITR students, I see the future to be bright and shiny. We are certainly heading towards a technology driven 
society. All we need to do is to just speed up a little. 

PLACE OF TECHNOLOGY IN 
NIT ROURKELA

Prof. Sunil Kr Sarangi
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Bureaucats club of our Institute has come out with publication of a Journal every 
year on specific themes. Esteemed researchers contribute and share their findings 
in the journal. At this stage only invited research articles of high impact factor and 

high values to the readers are being published in the Journal.   

We would be very happy to have four Issues of the journal every year highlight-
ing recent contributions, patents published and innovative work carried out by 
researchers and students as a contribution to the intellectual society. A student 

section would encourage our Ph.D., M.Tech. and B.Tech. students to come out with 
innovative research projects. The research work done differently and got recogni-

tion would surely be published after peer review by our editorial committee.

I wish all the success for possible publication of this Journal of our Institute.
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The pride for a student today is studying in a top notch technical institution and prej-
udice being his obsession with technology!! 

Most of us in present scenario have a love-hate relationship with technology. We 
wake up in the morning cursing the alarm of our cellphones which woke us up and 

5 minutes later are checking our mails and texts on the same. Today’s youth is 
more connected 24*7 than of any other generation. We may not realize it, but most 

of us have merged with out digital devices. As a result, technology is making us 
lonely, depressed, and even addicted, according to research. 

With our dependence on gadgets for small things, the major section of our soci-
ety is now affected by something called technical narcissism. May it be any field, 
medical, engineering, IT sector, mining, people are finding means of getting work 

done by simpler methods and hence a majority organizations now have major profit 
shares for Research and Development. 

As might be assumed, there is little in iDisorder over which to argue. Because it’s 
new and exciting. Because of what it can do. I think technology takes us for a ride 

rather than we take technology for a ride. Considering the both aspects of this 
situation we present the trend of obsession with technology in National Institute of 

Technology, Rourkela.  



2

                  

A Brief History of 
Technology

Can we “Write the lord’s prayer on the head of a 
pin.”

The question rose by Richard Feynma.   “… with nanodevices, you could put 
all the information needed for some major fraction of your life (the equivalent of 1000 
CDs) on your wristwatch. It’s one of those ideas that shift the notion of how a life should 
be led.” George Whitesides, Prof. of Chemistry at Harvard, 1998.

Automation, worldwide networking and globalisation are the buzzwords. With 
regard to the broadening of scientific and technical development, today, technical in-
novations are derivatives of existing applications. They induces new markets, new job 
profiles, and create new lifestyles and social trends. Technical invention and innova-
tion today, continue to be the central driving forces for economic wellbeing. Today, the 
products of technological growth pervade our lives, from the digital revolution to medi-
cal miracles, from the alarm clock that wakes us up to the sedative that helps us sleep. 
They make life longer, more comfortable, more informed, more engaging for most of 
the part of life, safer from disease and violence and more productive in innumerable 
ways. 

Electronics dominate the world today and many of the people in it. Within the past 
twenty years or so, so many improvements and advancements in technology have 
created a world which relies on electronic services and communication. Nowadays, it 
is not uncommon to own numerous electronics for one reason or another. All of them 
have a purpose and many of them seem quite necessary in day to day lives of people.

In recent years, interest in the domains of the micro world and the nano world has 
increased rapidly. The advent of so-called mesoscopic physics, the development of mi-
cro/nano-electrical mechanical systems (MEMS/NEMS), the synthesis of nanotubes, 
the development of nanotechnology, etc… are among the most cited subjects. From 
both the fundamental and applied points of view, there are interesting questions about 
these micro- and nano worlds.

 Nanotechnology is receiving a lot of attention of late across the globe. The term 
nano originates etymologically from the Greek, and it means “dwarf”. The term in-
dicates physical dimensions that are in the range of one billionth (10-9) of a meter. 
This scale is called colloquially nanometer scale, or also nanoscale. One nanometer 
is approximately the length of two hydrogen atoms. Nanotechnology relates to the 
design, creation, and utilization of materials whose constituent structures exist at the 
nanoscale; these constituent structures can, by convention, be up to 100 nm in size. 
Nanotechnology is a growing field that explores electrical, optical, and magnetic activ-
ity as well as structural behaviour at the molecular and submolecular level. One of the 
practical applications of nanotechnology (but certainly not the only one) is the science 
of constructing computer chips and other devices using nanoscale building elements. 
The nanoscale dimension is important because quantum mechanical (non-Newtonian) 
properties of electronics, photons, and atoms are evident at this scale. Nanoscale 
structures permit the control of fundamental properties of materials without changing 
the materials’ chemical status. Nanostructure, such as nanophotonic devices, nanow-
ires, carbon nanotubes, plasmonics devices, among others, are planned to be incor-
porated into telecommunication components and into microprocessors in the next few 
years. 

“The idea of 
technology 

broadening for 
semiconductors 
can be traced 
back by Gor-
don Moore in 

1965, in which 
he stated that 
the number 

of components 
that could be 
incorporated 

per integrated 
circuit would 

increase expo-
nentially over 

time.”

PK SAHU
Associate Professor

Electronics and Electrical 
Department,
NIT Rourkela
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Since the early 70’s, the development of technology to follow Moore’s law has been the engine of a virtuous cycle: 
through transistor scaling, one obtains a better performance–to-cost ratio of products, which induces an exponential 
growth of the semiconductor market.

 The idea of technology broadening for semiconductors can be traced back by Gordon Moore in 1965, in which 
he stated that the number of components that could be incorporated per integrated circuit would increase exponentially 
over time. This would results in a reduction of the relative manufacturing cost per function, enabling the production of 
more complex circuits on a single semiconductor substrate. Since 1970, the number of components per chip has doubled 
every two years. This historical trend has been named known as “Moore’s Law”. Technology has widespread impact on 
many other industries because its considerable productivity growth means the same performance level for substantially 
less cost during a given year. The economic value of Moore’s Law has been its powerful deflationary force in the world’s 
macro-economy that results in job creation. Inflation is a measure of price which increases without any qualitative change 
in performance.

The International Technology Roadmap for Semiconductors has emphasized in its early editions the “miniaturiza-
tion” and its associated benefits in terms of performances, the traditional parameters in Moore’s Law. This trend for in-
creased performance will continue, where performance can always be traded against power, depending on the individual 
application sustained by the incorporation of new device materials and the application of new transistor concepts. This 
direction for further progress is labelled as “More Moore”.

The second trend is characterized by functional diversification of semiconductor-based devices. These non-digital 
functionalities do contribute to the miniaturization of electronic systems, although they do not necessarily scale at the 
same rate as the one that describes the development of digital functionality. Consequently, in view of added functionality, 
this trend may be designated as “More-than-Moore” (MtM).

The combined need for digital and non-digital function-
alities in an integrated system is translated as a dual trend in 
the International Technology Roadmap for Semiconductors: 
miniaturization of the digital functions (“More Moore”) and 
functional diversification (“More-than-Moore”).

Microprocessors, memories, and logic devices require 
silicon-based CMOS technologies. The downscaling of min-
imum dimensions enables the integration of an increasing 
number of transistors on a single chip, as described by 
Moore’s Law. The essential functions on such a system-on-
chip (SoC) are data storage and digital signal processing. 
However, many quantitative requirements, such as power 
consumption and communications bandwidth (e.g., RF), and 
many functional requirements, such as the functions per-
formed by passive component, sensors and actuators, bio-
logical functions, and even embedded software functions, do 
not scale with Moore’s Law. In many of these cases, non-
CMOS solutions are employed. In the future, the integration 
of CMOS- and non-CMOS based technologies within a single 
package (or system-in-package, (SiP)) will become increas-
ingly important. In terms of functionality, SoC and SiP can 

be complementary, and hence are not necessarily competing with each other. Functions initially fulfilled by non-CMOS 
dedicated technologies may eventually be integrated onto a CMOS SoC, using mixed technologies derived from core 
CMOS. Consequently, the partitioning of system-level functions between and within SoC and SiP is likely to be dynamic 
over time. This will require innovations in cross-disciplinary fields, such as nano-electronics, nano-thermomechanics, 
nano-biology, extremely parallel software, etc. For SiP applications, packaging will be a functional element and a key 
differentiator.

Functional diversification may be regarded as a complement of digital signal and data processing in a product which 
includes the interaction with the outside world through an appropriate transduction (sensors and actuators) and the sub-
system for powering the product. These functions may imply analog and mixed signal processing, the incorporation of 
passive components, high-voltage components, micro-mechanical devices, sensors and actuators, and micro-fluidic de-
vices enabling biological functionalities. In fact, it is the heterogeneous integration of digital and non-digital functionalities 
into compact systems that will be the key driver for a wide variety of application fields, such as communication, automo-
tive, environmental control, healthcare, security and entertainment. Whereas “More Moore” may be viewed as the brain of 
an intelligent compact system, “More-than-Moore” refers to its capabilities to interact with the outside world and the users.

Architecture using the imager example: combination of both More Moore (image signal processing) and More than 
Moore (image sensor, through silicon via) technologies result into a compact camera, including smart and/or (ultra-fast) 
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pixel electronics, and exhibiting low power consumption and small footprint, fit for integration within a portable device such 
as a mobile phone.

The combined need for digital and non-digital functionalities in an integrated system is translated as a dual trend in the 
International Technology Roadmap for Semiconductors: miniaturization of the digital functions (“More Moore”) and function-
al diversification (“More-than-Moore”).

Microprocessors, memories, and logic devices require silicon-based CMOS technologies. The downscaling of mini-
mum dimensions enables the integration of an increasing number of transistors on a single chip, as described by Moore’s 
Law. The essential functions on such a system-on-chip (SoC) are data storage and digital signal processing. However, many 
quantitative requirements, such as power consumption and communications bandwidth (e.g., RF), and many functional re-
quirements, such as the functions performed by passive component, sensors and actuators, biological functions, and even 
embedded software functions, do not scale with Moore’s Law. In many of these cases, non-CMOS solutions are employed. 
In the future, the integration of CMOS- and non-CMOS based technologies within a single package (or system-in-pack-
age, (SiP)) will become increasingly important. In terms of functionality, SoC and SiP can be complementary, and hence 
are not necessarily competing with each other. Functions initially fulfilled by non-CMOS 
dedicated technologies may eventually be integrated onto a CMOS SoC, using mixed 
technologies derived from core CMOS. Consequently, the partitioning of system-level 
functions between and within SoC and SiP is likely to be dynamic over time. This will re-
quire innovations in cross-disciplinary fields, such as nano-electronics, nano-thermome-
chanics, nano-biology, extremely parallel software, etc. For SiP applications, packaging 

will be a functional element and a key 
differentiator.

Functional diversification may 
be regarded as a complement of digital signal and data processing in 
a product which includes the interaction with the outside world through 
an appropriate transduction (sensors and actuators) and the subsystem 
for powering the product. These functions may imply analog and mixed 
signal processing, the incorporation of passive components, high-voltage 
components, micro-mechanical devices, sensors and actuators, and mi-
cro-fluidic devices enabling biological functionalities. In fact, it is the het-
erogeneous integration of digital and non-digital functionalities into com-
pact systems that will be the key driver for a wide variety of application 
fields, such as communication, automotive, environmental control, health-

care, security and entertainment. Whereas “More Moore” may be viewed as the brain of an intelligent compact system, 
“More-than-Moore” refers to its capabilities to interact with the outside world and the users.

Architecture using the imager example: combination of both More Moore (image signal processing) and More than 
Moore (image sensor, through silicon via) technologies result into a compact camera, including smart and/or (ultra-fast) pixel 
electronics, and exhibiting low power consumption and small footprint, fit for integration within a portable device such as a 
mobile phone.

What will come next, after reaching the final limit of the downsizing? Probably, there will be the innovation or revo-
lution in the production method of LSIs, and the LSIs will be produced with much cheaper cost. Then, the next step is to 
use new algorithm. In the latter half of this century, the application of algorithm used for the natural bio system such as the 
brains of insects as shown in Figure above and even human will make the integrated circuits operation tremendously high 
efficiency. Just for example, brain of the mosquito make the real time 3D flight control with image processing equipped with 
many sensors such as infrared and CO2 with extremely small brain volume and extremely small energy consumption. The 
performance of dragonfly’s brain is much higher. Today’s performance and energy consumption of the microprocessor are 
not comparable to those of insect brains, at all. Introduction of the algorithm of the bio system will be the ultimate method 
in the roadmap.

Finally obesity in Technology changed people’s lifestyle and the way they live. For example, now it’s possible to surf 
Internet on TV, watch programs, pause Live TV, and even playback live shows. Internet surfing is a technology revolution. 
Because of that technology, a person could know what is happening on the other side of the world, chat with others about 
different matters and even talk using Instant Messaging Services. Watching TV on computers too is possible. Due to Inter-
net, it is now possible to say that the world is at your fingertips.

Finally, we are the new technological generation, so not only the future of this civilization but the future of the planet 
is in our hands.

ureau Quiz
1. Some months have 30 days, some months have 31 days. How many months have 28 days?
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GIVING GROWTH A NEW PATH: TOTAL QUALITY 

MANAGEMENT

Over the past century, the quality movement 
has focused on operational issues. Initially, or-
ganizational productivity was investigated to 
achieve “maximum prosperity for the employ-
er coupled with the maximum prosperity for 
each employee”. It was set out to develop the 

“one best way” to work by determining how long the work 
should take and how it could be accomplished in the most 
effective way. Since then, organizations have emphasized 
generating effectiveness by focusing on efficiency and as-
sociated practices that eliminate waste while increasing 
quality and throughput. 
This foundation had led quality manage-
ment concepts to concentrate on some-
what improving the way people work. The 
need thus commands a shift in the focus 
from this traditional view to a broader 
perspective where management em-
phasizes achievement of quality results. 
This is a much more comprehensive 
approach, encompassing all disciplines 
and methods that are used to improve 
performance. “Quality becomes one of the primary out-
comes that management must attain to achieve profitable 
inclusive growth and excellence in its work endeavours.” 
Thus “comprehensive quality” is a principle driver of “in-
clusive growth” and an outcome of the cooperative efforts 
within an organization.
Being honest, it may be stated that quality has fallen far 
short of universal acceptance as the critical ingredient in 
management thinking failed to stimulate growth. In fact, 
the best efforts of the quality community have tended to 
limit its integration into the domain of organizational man-
agement. Unwittingly, use of the term “quality manage-
ment” has enabled executives to delegate responsibility 
to a few professionals rather that than holding the entire 
organization accountable. Only by incorporating quality as 
a natural ingredient of management, will help it achieve 
fully the intended objective of benefitting both market- and 
ownership-based customers. 
Motivation for continuous innovation is a driver of sustain-
able success. That’s why the use of the word “inclusive” 
is stressed upon, to describe the holistic growth and effort 
management that must be placed on innovation. In this 
case, the white-water analogy fits because a successful 
innovation process involves ceaseless search and rapid 
management interventions to steer the organization past 

obstacles that may hinder progress. Organizational lead-
ers are faced with the two simultaneous, opposing trends 

described below:
• Customers always want more performance, and 
their expectations rise as markets develop to maturity; 
therefore, increasing capability is required from organiza-
tions to succeed.
• Processes degrade in performance over time due 
to the natural effect of entropy; therefore, processes tend 
to decrease in capability to perform.

The capability to produce an outcome 
is evaluated by recipients of that out-
come—the customers, clients, benefi-
ciaries, etc. This assessment involves 
a comparative judgment of the organi-
zation’s effectiveness—the ratio of re-
cipients’ expectations for results to the 
performance of the process the orga-
nization uses to produce those results. 
The gap between initial expectations 
and the achieved performance gives rise 

to the motivation and constant need to improve quality in 
the organization through management processes.
From the above discussion, we can draw two conclusions 
as follows:
• The process of management must satisfy a re-
quirement for inclusive growth of all stakeholders engag-
ing the entire workforce (both directions are essential: 
That is, the improvements that begin at the top and filter 
down for execution as well as those that originate at the 
“frontline” of the organization and rise to the top for valida-
tion and approval).
• Whatever model is developed to describe the way 
an organization operates must address work as a com-
prehensive system and be both simple enough to explain 
how work is done and profound enough to provide quality 
in all processes and sub-processes. Such a model should 
begin with the process of management that engages the 
various organizational levels to produce its total quality 
output.

Inclusive growth thus seeks to broaden the flow of bene-
fits towards the excluded sections. However, for achieving 
inclusive growth, it is essential that the diffusion of oppor-
tunities be supported with good governance, accountabil-
ity and more importantly quality.

Dr. Rajeev Ku. Panda,School of Manaagement



The economic development of any country is dependent upon 
the availability of raw materials for making necessary provisions of in-
frastructure, goods and services. A large portion of these raw mate-
rials are obtained from mining. In order to meet the ever-increasing 
demands of the modern society, the mineral production is continuously 
increasing in our country, along with the scale of mining operations.   
Currently as many as 87 minerals, including 4 fuel, 10 metallic, 47 
non-metallic, 3 atomic and 23 minor minerals (including building and 
other materials) are being mined in India (mines.nic.in). However, there 
is still a wide gap between demand and supply of different minerals 
particularly in the energy sector.  There are also other challenges viz. 
geology, environment, health and safety etc. Large scale technological 
developments have taken place over the past decade which offers po-
tential solutions to mitigate this challenge,

Drilling
The drills used in dragline benches in Indian mines are of 300-

325mm dia and in shovel benches drills upto 250mm dia. “Modern day 
drills have features like auto-positioning, auto-levelling, auto-regulation 
of thrust and rpm,  automatic recording of drilling data (to be analysed 
later) through sensors and pre-programmed chips.‘ Sonic drill ma-
chines have been developed which have up to 3 times faster drilling 
(Fig 1.) The drill machines can be leveled with automatic leveling sys-
tem with four leveling jacks.  Some of the latest drill machines can drill 
500mm diameter holes.  These are GPS controlled fro hole positioning, 
which make them more accurate and more efficient. Atlas Copco has 
developed a hole navigation system (HNS), which helps the driller to 
find the precise location of a preplanned hole, thereby reducing the 
margin of error to an absolute minimum. The use of hole navigation 
with GPS has several benefits such as faster drilling, reduced cost, 
better fragmentation and improved safety etc. 

mine D

Sonic drilling machine (Source: sonicdrilling.com)

Dr. H. B. Sahu
Associate Professor

Department of Mining 
Engineering

NIT, Rourkela

Excavators
Presently, the largest size electric 

rope shovel being is used in Piparwar 
opencast project (CCL).  The shovel 
fitted with a 25m3 bucket feeds the 
hopper of a mobile crusher. At Almorhi 
OCP of NCL and Rajmahal OCP of 
ECl, 20m3 shovels are working in con-
juction with 170 tonne dumpers. The 
use of 10m3 shovels and 120 tonne 
dumpers is becoming a regular feature 
in the country’s surface mines. These 
days 50m3 bucket with 99 tonne pay-
load capacity hydraulic excavators 
have been developed which will soon 
find its way into the Indian mines.

The draglines used in Indian 
mines are mainly of 24m3 – 96m size. 
The new draglines have up to 200 m3 
capacity buckets,  8000 ton , 8500 Hp 
capacity with a 120m operating range. 
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Blasting
Blasting is a common method of rock breakage in mines. 

A lot of improvement has taken place in recent years in tegh 
type of explosives and the blasting accessories. Most of the 
surface mines use SME with the help of pump trucks with bulk 
loading facility. The use of non-electric (NONEL) detonators 
have become popular.  Many mines are using controlled blast-
ing techniques which has lesser environmental impact in the 
form of fugitive dust, noise and ground vibration.  Several com-
puter models such as SABREX and VIBREX have been devel-
oped to predict blast results and to control blasting vibration 
and selection of best delay intervals and charge weight per de-
lay. Adoption of innovative blast initiation systems coupled with 
sequential blasting machinery provides a very high precision 
by using programmable caps. In this system, a digital code is 
given for each cap, which can be programmed afterwards along 
with complete choice of delays. The i-kon™ system is the most 
advanced electronic blasting system on the market, designed 
for use in high value and complex blasts at large surface and 
underground operations.

Digital programmable detonators (Source: 
oricaminingservices.com)

Surface Miner
Surface miner was one of the latest equipment introduced in Indian surface mines.  The first surface miner 

was introduced in one of the limestone mine of Ambuja Cement Ltd, Gujrat in 1995.  Since then, the number of sur-
face miners is steadily increasing, as they are capable of large production without the conventional drilling-blasting 
operations. Currently, most of the surface miners being used in our country are of Writgen Gmbh make. Only a few 
are of Bitelli type, and recently L&T surface miners have been commissioned in some of the OCPs of MCL and 
some limestone mines.

Though in India, the surface miners are used in coal (for extraction of coal only) and limestone mines, else-
where in the world these are also used for mining of iron ore and other such hard materials.  In fact, they are under 
active consideration for use in some of the bauxite mines in our country.

Surface miner 4200SM
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Mining Trucks
Some of the large OCPs in our country are using 170 

tonne dumpers.  However, mining equipment giants Liebeher & 
Bucyrus are now producing 3650Hp, 400 tonne and 2800 Hp, 
360 tonnes capacity respectively.  These equipments have sev-
eral safety features such as safe and comfortable cabin, rear-
view camera etc.  The Bucyrus trucks have AC drive system 
which allows the operator to safely react to changing conditions 
by transitioning the truck from full propel to maximum dynamic 
retarding in less than two seconds.  The AC drive system pro-
duces 2,011 to 4,476kW of dynamic retarding across all operat-
ing speeds, which allows rapid and safe operations.

Truck Dispatch System (TDS) 
The use of large capacity heavy earth moving machinery (HEMM) in Indian mines, their extensive deployment 

and ever-growing challenge to increase productivity have led to increased complexity of operation and management.  
They comprise a fleet of dumpers and excavators. The cost of owing and maintaining capital equipment requires the 
mine to ensure the mobile fleet is effectively utilized for optimal productivity.  To achieve this level of monitoring, infor-
mation needs to be made available in real time. An efficient and reliable on-line tracking and production monitoring 
system, is essential for efficient operation. One of the major manifestations of IT integration in mining has been the 
introduction of dispatch systems that use GPS to monitor mobile equipment positions; to direct truck flows to shovels, 
crushers, stock piles, and dump points; and to optimize equipment use and material flows in real time. The world min-
ing community has adopted the GPS based truck dispatch system (TDS) way back in 1981, but in India, the advent of 
system occurs in 1993 with its adoption in Gevra Opencast Project (SECL) and West Bokaro Colliery (TISCO). TDS 
have been introduced in a few surface mines (Jayant OCP, NCL; West Bokaro, TISCO; Joda OCP, Tata Steel, Panch-
patmali Bauxite mine, NALCO etc.) in our country.

Information Technology in Mining
Use of information technology is becoming more and more common in all embedded application and mining in-

dustry is not lagging behind. Standard Mine planning software packages like Datamine, Surpac, Gemcom, Crystal etc. 
are available for creation of a geological model from the exploration data and for mine optimization. The purpose of a 
geological model is to accurately represent not only the grade, tonnage and grade distribution of the mineral deposit, 
but also its boundary and the internal structure based on which the engineers can plan for the future method of mining 
with full respect to the viability, feasibility and longevity of mining operations in totality. 

Recent and emerging data collection and analysis tools, such as the Geographical Information System (GIS), 
three-dimensional graphical representation, and computer-aided design, enable decision makers to quickly manipu-
late and understand complex spatial information that was formerly committed to paper blueprints and linen cross-sec-
tions. Such technologies give management the ability to develop and analyze scenarios based on variables such as 
initial mine design, operation plans, stockpile scheduling, equipment utilization, and expansion options.

Conclusion
Mining Industry faces many challenges and the only option in their disposal is to develop/adopt new technology 

in their operations. Mining technology is improving, however at a slower pace than that is required. More R&D efforts 
are required for development of eco-friendly technologies and their implementation in mining industry.  Moreover, im-
plementation of the advanced technologies has given rise to so undesirable problems from the environment and health 
point of view, which needs to be addressed.

ureau Quiz
2. If a doctor gives you 3 pills and tells you to take one pill every half hour, how long would
it be before all the pills had been taken?
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Open Research Issues for Iris Biometrics

Although an iris pattern is considered to be an ide-
al biometric system, the development of a high-per-
formance iris recognition algorithm and transfer-
ring it from research lab to real-time applications 
is still a challenging task. Automatic iris recognition 
has to face unpredictable variations of iris images in 
real-world applications. For example, recognition of iris 
images of poor quality, nonlinearly deformed iris imag-
es, iris images at a distance, iris images on the move, 
and faked iris images all are open problems in iris rec-
ognition. The present iris recognition systems suffer 
from various research challenges outlined as follows--

1. Lack of iris specific features: The present 
feature extraction approaches uses transformed iris 
strip. However, transformation from polar to rectangu-
lar plane may lead to information loss. Further, two lo-
cal features SIFT and SURF are presently used for iris 
identification. But these features are meant for general 
pattern recognition, not particularly designed for iris. 
The current pattern recognition techniques extrat fea-
tures that are not able to handle significant variations 
between the probe and gallery template. Thus, there is 
a need to extract more qualifying features such that it 
can identify a user uniquely from other users of the bio-
metric system. The features extracted should possess 
invariance to various transformations and illumination. 
In this regard new transforms can be explored and ap-
plied to iris for improved accuracy.

2. Iris Indexing: In identification, the system has 
to recognize a person from a list of N users in the tem-
plate database. Identification is a more challenging 
problem because it involves 1:N matching compared 

o 1:1 matching for verification. During identifica-
tion, the number of false acceptance grows geometri-
cally with increase in the size of the database. Further, 
the time required to claim identity also increases con-
siderably. Thus, more emphasis has to be laid to de-
velop novel classification/clustering/indexing schemes 
for retrieving the query image in less time. To further 
reduce computation cost, the concept of parallelism 
canbe introduced to minimize search time.

3. Unconstrained Iris Recognition: Iris recogni-
tion systems commonly use iris images taken under 
the constrained conditions, where a high accuracy rate 
is guaranteed. However, sometimes these constrained 
conditions in image acquisition are inconvenient for 
users and restrict the scope of the system in various 
real-time applications. If the unconstrained iris imag-
es are used, the performance of iris recognition will be 
degraded considerably due to noise factors such as 
eyelids, eyelashes, and reflections. Recent works on 
detecting occlusion by eyelids, eyelashes, and reflec-
tions are important topics in iris image segmentation. 
Thus, this area can be further explored by adaptively 
masking eyelids and removing it from the iris circle.

4. Long Range Iris Recognition: Usability is the 
largest bottleneck of current iris recognition. It is a trend 
to develop long-range iris image acquisition systems for 
friendly user authentication. However, iris images cap-
tured at a distance are more challenging than traditional 
close-up iris images. Lack of long-range iris image data 
in the public domain has hindered the research and de-
velopment of next-generation iris recognition systems.

Dr. Banshidhar 
Majhi

Professor
Department 
of Computer 
Science and 
Engineering
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OBSESSED WITH “TECHNOLOGIA”

     The term “Technology” is derived from the 
Greek word          “Technologia” where “techne” means 
“craft” and “logia”  m eans the “study of something.” 
Technology is a very broad concept and is used to refer 
to several branches of science and study. The Merri-
am-Webster dictionary offers a definition of the term: 
“the practical application of knowledge* especially in a 
particular area” and “a capability given by the practical 
application of knowledge.” It can be considered as the 
use of knowledge to create a product which is useful for 
mankind. The term can either be applied generally or to 
specific areas: like engineering, medicine or art.

Evolution has always been part of progress. The 
use of technology began with the conversion of natural 
resources into simple tools. The discovery of the ability 
to control fire increased the available sources of food 
and the invention of the wheel helped humans in trav-
eling in and controlling their environment. “Technology” 
rose to prominence in the 20th century in connection 
with the Second Industrial Revolution.

Debates have arisen over the 
present and future use of technol-
ogy in society. The advantages of 
technology are countless, but there 
are strong disagreements over 
whether technology improves the 
human condition or worsens it. Both 
sides of the question have to be 
considered.

The benefits of technology in 
all aspects of engineering cannot 
be overstated. Technology is al-
ways improving due to the advanc-
es in Engineering. The use of slide 
rules has given way to scientific 
calculators and computing facilities 
have sprung forward in leaps and 
bounds. This has helped the devel-
opment of numerical tools like the 
finite element methods which have 
been largely facilitated by the advent of 
high performance computing. 

This in turn has helped in the development of com-
puting software like ANSYS, NASTRAN, STAADPRO 
and the like which are a boon to many an engineer– 
whether civil, mechanical, chemical or electrical. These 
software help in the analysis of stress, strain, deforma-
tion and other behavior of structures under various load-
ing conditions and has made the engineers’ task much 
easier. 

There are other technologies that help engineers 
build roads, dams, waste water treatment plants, facto-
ries, satellites and plan transportation systems, like high 
speed rail traffic, metro rail and subways. Recent tech-
nological developments, including the telephone and 
the Internet, have lessened physical barriers to com-
munication and allowed humans to interact freely on a 
global scale. It has put man in space and on the moon.   
Remote sensing has been facilitated by aerial sensor 
technologies and satellites to detect and classify objects 

on the Earth by means of propa-
gated signals (e.g. electromagnet-
ic radiation emitted from aircraft 
or satellites). It has a growing rel-
evance in the modern information 
society. This helps man predict 
natural disasters and weather and 
recently even to watch movement 
of terrorists. Technology is now an 
integral part of everyday life: be it 
in food products whose life period 
can be extended with appropriate 
techniques, milk marketing, agri-
culture, medical equipment, and 
many other fields. It has brought 
the world closer. It has enabled the 
development and spread of social 
media and now even revolution is 
being spread by the use of technol-

ogy. The list is endless.

ureau Quizureau Quiz
3. Divide 30 by half and add ten. What do you get?

A.V. Asha
Associate Professor

Department of Civil Engineering
Nit Rourkela
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Students already availing the benefits of technology 
will be surprised that there was a time when the internet 
and personal computers were yet to be invented. Seri-
ous scholars had sources of knowledge from teachers 
and books. Consequently the library was a place always 
sought after. Project report preparation was really a night-
mare with no editing facilities. It is quite a miracle today 
that all data required is available just a mouse click away. 
There can be little doubt that technology has brought a 
higher standard of living to people in advanced countries, 
just as it has enabled a rapidly rising population to subsist 
in the developing countries. It is the prospect of rising liv-
ing standards that makes the ac-
quisition of technical competence 
so attractive to these countries. 
Necessity is the mother of inven-
tion. However, certain technologi-
cal enhancements lead to thinking 
about the necessity. The market 
is so competitive that survival 
drives the enhancements.  One 
example is the telephone, which 
hitherto was used only for verbal 
communication, has added extra 
features.  This forces an upward 
learning curve for the user. Aren’t 
we obsessed with technology? 

It is not that far back in his-
tory that the atom bombs were 
dropped on Hiroshima and Naga-
saki and these are remembered 
with dread even today. A few 
countries are developing nuclear 
arms even today and these are 
potential disasters in the mak-
ing. Biological weapons are be-
ing used as are other weapons 
of mass destruction. World food 
production outpaced population 
growth through the 1960s. Many 
began to believe that the technol-
ogies responsible for the so-called green revolution had 
ended the threat of an agricultural disaster. Many world-
wide events thereafter of famine and drought in several 
parts of the globe badly shook the conviction that technol-
ogy had finally solved the problem of world hunger. 

Internet virus is an illustration of wrong usage of 
advanced technology.  We are forced to put in consid-
erable effort to be secure. Technology is accountable for 
the progress of present day communication in leaps and 
bounds; it is also responsible for its usage for the wrong 
purpose. Certainly, highly illiberal regimes have used 
technological devices to suppress individual freedom.

The ill-effects of continued use of electronic media 
like cell phones, computers, music systems and other 
electronic gadgets on the health of growing children is yet 
to be fully investigated. Further so much of hardware has 

created a problem of electronic waste dis-
posal. The same can be said for the large 
amount of junk floating in space, which got 
there due to advances in technology in the 
first place. It looks like further technological 
advances are required to take care of the ill 
effects of technology already in place thus 
creating a vicious cycle. 

Even while the threat of technologi-
cal self-destruction remains ominous, and 
the problems of population control, global 
warming and climate change cry out for 
satisfactory solutions, man has found a 
clue to his own future in terms of a quest 
to explore and colonize the depths of an in-
finitely fascinating universe. The words of 
Arthur C. Clarke, in his Profiles of the Fu-
ture (1962), are worth recalling in this con-
text. Thinking ahead to the generations that 
could stem from the remarkable human 
achievements due to technology, he sur-
mised that the all-knowing beings who may 
evolve from these humble beginnings may 
still regard our own era with wistfulness: 
“But for all that, they may envy us, bask-
ing in the bright afterglow of Creation; for 
we knew the Universe when it was young.” 
Yes, technology is an all important tool for 
improving the quality of life for humans, but 

definitely a balance must be worked out for the preserva-
tion of earth and its treasures from its ill effects for future 
mankind.

“ Te c h n o l o g y 
is always im-
proving due to 
the advances 
in Engineering. 
The use of slide 
rules has given 
way to scientific 
calculators and 
computing facili-
ties have sprung 
forward in leaps 

and bounds.”

ureau Quiz
4. I went to bed at eight 8 ‘clock in the evening and wound up my clock and set the alarm to 
sound at nine 9 ‘clock in the morning. How many hours sleep would I get before being awoken 
by the alarm?



An organisation must realize that IT is not something which they are using 
just because competitors have invested in IT. Arriving at the investments in 
this way clearly presents the mindset of non-strategic thinking which can-
not be sustained in the long run. Investment in IT must be evaluated like 
any strategic investment depending on the nature of business, business 
need and investment capacity of the organisation. For example, critical 
success factors for Walmart’s business is based on Supply Chain where 
as for SAIL it is steel making and marketing. The business based on trad-
ing, retailing and supply chain needs relatively much more investment in 
infrastructure for data processing, information exchange and collaboration 
where as steel making business needs major investment in plant setup and 
operations. The information need for per unit of items sold as well as per 
thousand dollar of revenue at Walmart is much more than any steel plant. 
The need should arrive at by aligning IT investment with VMG (Vision, 
Mission and Goal) framework which is depicted in the framework (please 
see the figure).
 
 Demonstrating direct benefits because of IT is not an easy task. 

The business benefit does 
not come only because of IT 
or buying and installing mod-
ern technology and applica-
tion. It comes by usage. And 
when we talk of usage, a 
complete eco-system comes 
into picture. This eco-system 
includes people, process 
and governance. Therefore, 
the benefit must be targeted 
with balanced growth in all 

the components of IT eco-system and not only in IT.  Let us be clear that 
a modern IT infrastructure with costly applications in isolation will not yield 
benefit. It remains the toy in the hand of publicity makers. The users contin-
ue to follow their old practice and the business managers get disenchanted 
and blame IT. The effect of imbalances amongst these components are 
clearly visible in the government offices, where use of IT is still poor or out 
of focus. It is not being properly used for improving operational efficiency 
and quality of public services. To avoid this pitfall, one needs to drive with 
definite goal, develop all components of IT eco-system and monitor the 
benefit.

Another mind set change, which is desirable, is in the area of technology 
selection and infrastructure life. The preferences for technology or solution 
should be based on the suitability to the purpose, the support available and 
the vendor relationship. Most of the companies do not chase technology 
and big branded service providers. Thanks to the companies like Microsoft, 
Intel, AMD and other hardware vendors that the hardware are more or less 

IT Strategy for sustainable 
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standardized and their performances 
are comparable. It has made users’ 
life simpler. But the rapid changes in 
technology and richness of software 
have made the life of infrastructure 
shorter. Unlike production manager of 
a factory, IT managers approach fre-
quently to the business managers for 
investment to upgrade and changes 
in IT assets. Senior managers need 
to appreciate this phenomenon of this 
industry. Client-server based technol-
ogy existed till late nineties and re-
launched after dotcom burst. But the 
way dotcom and web based systems 
returned with new features supporting 
remote access, facilitating collabora-
tion across organisations and geogra-
phies and hardware architecture free 
applications, the infrastructure need-
ed face change. Touch screen, Smart 
cards, RFID, Voice interface, Micro-
soft Surface technology and others 
have already started putting pressure 
for changes again in IT infrastructure 
and applications. IT enabled services 
have become new competitive tool to 
build new capability to reach to the 
customers, collaborate, improve fi-
nancials and globalize their product 
and services. These changes have 
happened in a span of 10 years. Most 
of the business managers are un-
able to digest this phenomenon and 
don’t allow modernization at right time 
which sometimes leaves them behind 
competitors.

IT Strategy for sustainable 
competitive strategy
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Associate Professor
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Have we ever noticed that how our obsession with high 
tech gadgets has lead us to a never ending energy de-
mand?  If we try to figure out the root cause of our ob-
session we would find that our entire obsessions require 
energy (mostly electrical power). Thus mother of all our 
obsessions is our obsession with energy and again if we 
look from a broader view we will find that this obsession 
has indulged every nation into a brutal energy race where 
every nation tries to accumulate as much energy as it can. 
Energy once accumulated also needs to be distributed effi-
ciently. In electric sector, energy is stored in electrical grids. 
Electric grid is a collective name for all the wires, trans-
formers and infrastructure that transport electricity from 
power plants to end users. And since our obsession with 
energy, will never die, so does our urge to use it efficiently, 
both have given birth to a new obsession. Obsession with 

high tech 
grids that 
are smart.  
In India, on 
30th July 
2012, exces-
sively high 
d e m a n d 
of energy 
caused fail-
ure of three 
big grids in 

India leaving miners trapped underground, grinding trains 
across large swath of the country to a complete halt, 600 
million people sweltering in the summer heat and causing 
losses to businesses estimated in hundreds of billions of 
dollars. This incident has shown that our obsession with 
energy would never end and its a necessity to turn our ag-
ing grid infrastructure into smart grid. In India smart grid is 
a necessity but in western countries it has already turned 
itself into an obsession.
The Australian government has invested $100m in smart 
grids. Over the year China has emerged as a smart grid 
powerhouse. Smart grids received further support when 
USA invested $11 billion for the creation of a smart grid 
and started creating one for supplying power for the entire 
state of Massachusetts. The Korean government invest-
ed $24 billion (27.5 trillion won) to build Smart Grid across 
the nation. 
Electric grid was conceived for more than 100 years ago 
when electricity needed transmission. Power generation 
was localized and built around communities. Most homes 
had only small energy demands such as few light bulbs 
and a radio. The grid was designed for utilities to deliver 
electricity to consumer home and then built them once a 
month. Of course, in 2001 the National Academy of En-

gineering, USA famously declared the electrical grid “the 
single most important engineering achievement of the 
20th century”. But its limited one way interaction makes 
it difficult for the grid to respond to the ever-changing and 
rising energy demands of the 21st century. The “smart 
grid” introduces a two way dialogue where electricity and 
information can be exchanged between utilities and its 
customers. Its developing network of communication con-
trols computers, automation more efficient or reliable and 
more secure and greener. The smart grid enables newer 
technologies to be integrated such as wind, solar energy 
production providing a future with greater distributed pow-
er that is more independent. 
Smart grids can also create a platform on which retailers 
can create and offer new products and services that give 
consumers greater choice and flexibility in energy con-
sumption and to create value for end users. Grid opera-
tions, and in turn consumers, will benefit from improved 
Operational efficiency. Smart grids can also help grid op-
erators optimize the use of the grid assets and avoid new 
capital expenditures. A study for San Diego shows that a 
capital investment of $450 million in grids produced over 
$1.4 billion in reduced costs and other benefits to the util-
ity system over the life of the investments. 

A smart grid policy improves security and safety by re-
ducing the vulnerability of the grid to unexpected hazards 
and promoting a safer system for both workers and the 
general public. With the advent of cybercrime there is 
also concern on the security of the infrastructure, primari-

ly those involving communication technologies. Concerns 
chiefly centre around the communications technology at 
the heart of the smart grid. Designed to allow real-time 
contact between utilities and meters in customers’ homes 
and businesses, there is a risk that these capabilities 
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could be exploited for criminal or even terrorist actions. 
But around the world these concerns have instead in-
creased the obsession with this technology and mostly in 
G8 countries. In 2010, Japan invested around $849 mil-
lion in Smart Grid becoming the third highest Smart Grid 
investment making country in the world. Every year new 
technologies are coming up in this area making it as an 
improved reliable grid.

In India smart grid technology is almost an unexplored 
area. The implementation of Smart Grid is not going to be 
an easy task as the Indian power sector poses a number 
of issues such as minimizing T&D losses, power theft, in-
adequate grid infrastructure, low metering efficiency and 
lack of awareness
But still India is ranked as the third largest market for 

smart grid investments. Through India Smart Grid Task 
Force, an initiative of Ministry of Power, India, we have 
been able to create an initial momentum in this area. The 
technology can help us reduce electricity transmission 
and distribution losses to 5-10 per cent annually. Without 
Smart Grid, India will not be able to keep pace with the 
growing needs of its cornerstone industries and will fail to 
create an environment for economic growth.

How-
ever there is lot to explore in this technology for all fields 
of engineering especially for Computer, IT, Electronics 
and Communication. It has also become a job market. 
By 2020 total investment in smart grid technology would 
exceed 1.2 trillion dollars. This obsession with smart grid 
has caused countries like Japan, USA to think of Smart 
cities. In coming years Smart cities and communities 
might become our new obsession and a towering market 
opportunity for companies in the smart grid value chain. 
But one can certainly say that smart grid is “the energy 
internet “of the future.  This obsession is necessary for a 
brighter, greener and smarter planet!

ureau Quiz
5. A farmer had 17 sheep. All but 9 died. How many live sheep were left?

6. If you had only one match and entered a COLD and DARK room, where there was an oil
heater, an oil lamp and a candle, which would you light first?

7. A man builds a house with four sides of rectangular construction, each side having a
southern exposure. A big bear comes along. What color is the bear?
8. Take 2 apples from 3 apples. What do you have?
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“To the people, for the people, by the people…
This not only describes the Democracy of India, but it has also become the “Technology 

Democracy”

Nowadays, nearly everyone is tech-obsessed. Old computer shows are gone now, today’s tech industry has hit 
the mainstream. Here the question arises, whether that is really a good thing. Nearly every month, we are inundated 
with studies claiming our use of mobile phones could be causing cancer. Now the technology is not just limited to 
computers but one can see the impact of technology in every small thing. Technology has now caught hold of living 
beings also.

Biotechnology is the use of living systems and organisms to develop or make useful products. UN Convention 
on Biological Diversity defines biotechnology as, “any technological application that uses biological systems, living or-
ganisms or derivatives thereof, to make or modify products or processes for specific use”. For thousands of years, hu-
mankind has used biotechnology in agriculture, food production and medicine. In the late 20th and early 21st century, 
biotechnology has expanded to include new and diverse sciences such as genomics, recombinant gene technologies, 
applied immunology and development of pharmaceutical therapies and diagnostic tests.

Biotechnology is ‘Bio’ + ‘Technology’ this concept encompasses a wide range of procedures for modifying living 
organisms according to human purposes including, domestication of animals, cultivation of plants, and “improve-
ments” to these through breeding programs that employ artificial selection and hybridization. Modern usage also 
includes genetic engineering as well as cell and tissue culture technologies. Other domains of science also open-ups 
the new dimensions of biotechnology, which are chemical engineering, bioprocess engineering, bioinformatics (or 
information technology) and biorobotics.

TECHNOLOGY DEMOCRACY



Modern biological sciences (such as molecular ecology) are intimately entwined and dependent on the methods 
developed through biotechnology and life sciences industry. Biotechnology is the research followed by development 
in the laboratory using bioinformatics for exploration, extraction, exploitation and production from any living organisms 
and any source of biomass by means of biochemical engineering where high value-added products could be planned 
(reproduced by biosynthesis), forecasted, formulated, developed, manufactured and marketed for the purpose of sus-
tainable operations and gaining durable patents rights. Thus it may give good return from initial investment on research 
and development.

 “Researchers and developers in the biotechnology sector are generally obsessed by their own specific idea. They 
focus on that one product day in, day out, while their industrial development partners generally also deal with the day-
to-day issues of their business (??)”. There has been lot of research in biotechnology since decades and now there is a 
need to shift from research to production and from manual manufacturing to automation. Automation in manufacturing 
will ensure cost-effective and faster production. Except few, there are many small start-up companies where majority of 
process are carried out by hand. This is a big change and a challenge for engineers who have built up their experience 
in the automotive sector, where feasibility, cost-effectiveness and market success take priority after a clear development 
period.

A biotechnology obsessed mind can think of various domains of life where biotechnology plays a very crucial 
role. Biotechnology shows promising application in four major industrial areas, including health care (medical), crop 
production and agriculture, non food (industrial) uses of crops and other products (biodegradable plastics, vegetable oil, 
biofuels) and environmental uses. For example, one application of biotechnology is the directed use of organisms for the 
manufacture of organic products (beer and milk products). Another example is using naturally present bacteria by the 
mining industry in bioleaching. Biotechnology is also used to recycle, treat waste, cleanup sites contaminated by indus-
trial activities (bioremediation) and also to produce biological weapons. Biotechnology family includes various important 
relatives from biological sciences, such as medicine that mainly share fields like drug production, pharmacogenomics, 
gene therapy and genetic testing. Cloning, animal biotechnology and agriculture are also related and dependent on 
biotechnology, which gives fruitful outcomes like, increased crop yield, reduces vulnerability of crops to environmental 
stresses, reduced dependence on fertilizers, pesticides and other agrochemicals, increased nutritional quality of food, 
improved taste, texture and food appearance

In conclusion, biotechnology is the application of technological advances in life science to develop commercial 
products, whose obsession may not only cause improvement but may also change our living.



If someone draws parallel between the Olympic motto 
“Citius, Altius, Fortius” which was derived from the Lat-
in meaning “Faster, Higher, Stronger” and modern day 
technological philosophy; the appropriate principles would 
be: “Faster production/output, Higher capacity/efficiency, 
Stronger innovation/finance/marketing.” There is no escape 
from inevitability of the fact that technological advancement 
is the panacea for the health and financial independence of 
any country and history has time again proved this theory. 
Thus, the obsession with technology is carved in the very 
basic human instinct.    
Chemical Engineering is the heart and soul of any process 
industry and has made rapid strides with colossal all-round 
developments. Starting from the conceptual designing and 
dynamic simulation of a plant to its successful operation 
with absolute precision in controlling mechanisms comes 
within the ambit of Chemical Engineering. The optimum 
yield with highest quality of the desired products with zero 
emission of environmentally harmful contaminants is the 
basic objectives of any chemical and process industry. Sig-
nificant technological advancements have been made over 
the years to meet growing challenges on yield/efficiency, 
safety and environmental regulations. In the following para-
graphs a brief overview on some important facets of Chem-
ical Engineering are outlined.
Chemical reactor is the fulcrum of any process industry. 
The knowledge and designing of chemical reactors in-
volves basic understanding of kinetics and thermodynam-
ics of chemical reactions and is absolutely unique to chem-
ical engineers. Important developments are made over the 
years on various types of chemical reactors viz. continu-
ous stirred-tank reactor (CSTR), plug flow reactor (PFR), 
semi-batch reactor and catalytic reactor to improve the 
conversion and efficiency. Technological changes are also 
visible in the type of packing inside the reactors: packed 
or fluidized. A substantial progress is also made in the de-
velopment of novel catalysts ushering a new dawn in the 
production of ranges of chemicals. It is also paramount im-
portant to highlight the fact that nano-science and technol-

ogy is one of the fastest growing area of research within 
the domain of Chemical Engineering and paved the way for 
development of fascinating advanced functional materials, 
many of which have shown impeccable catalytic features. 
Fundamental transport of mass, heat and momentum are 
ubiquitous in any industrial process. The basic understand-
ing of transport phenomena is extremely vital for simulation 
and modeling of chemical processes and hence scaling-up 
of a process from lab to reality. Important structural devel-
opments are reflected in the form of inception of a new area 
viz. computational transport phenomena or computational 
fluid dynamics. This appears to be one of the fastest grow-
ing areas of research especially with the advent of modern 
and sophisticated computational tools. 
Advanced process control and instrumentation is also one 
of the most focused areas of research and development. 
With an ever increase in safety protocol and quality control, 
their importance is growing considerably.     
Apart from that, research emphasis is also given in areas 
of modern petroleum refining techniques, exploration and 
production of crude oil and natural gas, polymer science 
and macromolecular chemistry for production of high per-
formance materials, renewable and alternate sources of 
energy, fuel cell technology, green chemistry and tech-
nology, advanced separation techniques viz. membrane 
technology, surfactant science, environmental science and 
technology etc.
Chemical Engineering is a diverse field of engineering. 
Many of these areas as discussed in the preceding para-
graph are rapidly growing and have been the focus of re-
search across the globe. Obsession with technology and 
hence innovation is irreversible for wholesale development 
in a growing economy. Path breaking inventions and cut-
ting-edge research is the need of the hour. We as Chemical 
Engineers can contribute decisively and has potential to 
be the flag bearers at the dawn of a new industrial renais-
sance. 
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THE NEW VIRUS IN TOWN: MOBILE PHONES!

Presently, mobile phones are comprehensively dominating our daily lives and 
maybe they are shaping our lifestyles too up to some extent. Sometimes, we may 
feel that we are getting a little too obsessed with such next-gen technologies, as 
a result of which a niche in the society has started feeling that these are creating 
unnecessary nuisance more than benefits. Endlessly we may debate on this matter 
but the question would remain that is not in our hands whether we shall use it in a 
controlled manner for our benefit or unknowingly get obsessed with it? 

 
In this present time, restricting yourself from using mobile phones looks quite 

impossible and why not to use them when they can help you to communicate with 
others without losing time in travelling to him/her. However, we should also give a little 
ponder over the matter whether we are really getting obsessed with it. Sometimes we 
are reluctant in walking even a small distance from one room to another, because we 
have an option in our hand to make a simple mobile phone call. The person may say 

that what is the prob-
lem in doing so? Be-
cause, the call charge 
(in terms of money) 
is affordable for me. 
But the person little 
knows that maybe the 
same call charge may 
go beyond his afford-
able limit soon if oth-
ers also follow him. An 
example may be tak-
en here for better understanding. In some temples in India I 
found that there will be more than one channel to reach the 
principle idol of attraction. For saving time you may prefer for 

going through a channel with less congestion. But in that case you have to pay more compared to the more congested chan-
nel. If it is affordable for you than fine but if many others also have the capability to afford the charge for the channel of your 
interest, then? The congestion will increase here also. Then in that case, maybe the charge will be increased for the more 
demanded channel to make it less congested or from business point of view I may prefer to earn more from the visitors. 
Hence, for that reason the charge may go so high that it goes beyond your affordable limit. The similar thing may happen 
with the mobile networks too. Because the channel bandwidth is limited, if it becomes congested more, call charge should 
be made more to reduce the access rate. In other way from business point of view, service provider may think of earning 
more by charging extra for the same. Similarly, the missed calls may also be charged because it occupies some channel 
bandwidth. This way we are actually responsible for introducing or hiking of call charge, although it may be unknowingly. 
Possibly, we would like to avoid such silly mistakes which may result in putting a large impact to our social economic system.  

 You might have experienced another phenomenon when there will be 
a huge congestion in channel used in mobile telecommunication, particularly 
at the time of wishing “New Year”. It is because so many subscribers are trying 
to send text messages to one another at the same time. No doubt about it that it 
is a good culture to be nurtured but is it really useful? Or simply we are doing 
so, because we have the means to do it? Does the person at the other end 
have considerable magnitude of feelings for it? Maybe he knows, how it is done 
and to what extent of emotion. Whatever may be the case, you have engaged the 
mobile channel and in turn it may cause in increasing the charge for the same 
reason as discussed earlier. That means the purpose of social interaction is found 
to be incomplete here. So I may say that the mobile technology dominates us in 
such a way that we forget how to behave socially and what is its impact. Do we 
really want to be controlled by a ma- chine and shape our lifestyle accord-
ing to its will? Answer is obviously no. Then we have to find the way out so that 
we will not be obsessed by such machine but use it in a suitable manner. 

 Most of the cases we buy a mobile phone for a definite purpose to communicate with others. Then so many fea-
tures along with mobile phone applications drag us to over-use it and then get habituated in using it. At the end we find that 
without that application the mobile phone seems useless even though the principle purpose of the mobile phone is intact. 
For example, mobile phone is used for downloading songs, video, chatting and many more purposes. There is a very high 
chance of getting obsessed by such applications where the same issue of mobile channel congestion is applicable. 

The opinion is not to restrict ourselves from using the new mobile technologies but to use them in a restricted manner. 
May be, the awareness helps us in this regard. The awareness about such technological facts may not be there to a non-
technical person or layman. It is our duty to make the general ‘junta’ aware about such matters in a suitable manner. 

L P ROY
Assistant Professor

Electronics and Comminucation 
Department

NIT Rourkela
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MY EXPERIENCE ABOUT TECHNO-OBSESSION

SAMEER PANDEY
B.Tech, 1st   Year

When the day was drowning, evening was filled with its shyness,i with our club members was going to meet @ 
SAC where i came to know about our CLUB magzine’s 2nd edition “BUREAUTECH” with a topic-“OBSESSED WITH 
TECHNOLOGY” by Akshay Aggarwal, BureauCats President.After Listening this my mind begun to thumble since 
Obsession can be of any type it could be as smart as   TONY STARK, as destructive as Phishing or Bomb, as hygenic 
as iDISORDER..........and many to count .

But being personal -----by obsession I’ll only give my points about the smartphones and all which in day to day 
life ready to picked up.OUR TECHNOLOGY IS DOMINATING FUTURE .Here I am talking about text’s in phones than 
a personal call.This I could more better explain by my this incident..........

 On the train when i was heading to NIT ROURKELA for my 2nd semester, I noticed that travellers were clutching 
their mobile phones more protectively than their free morning paper. Men, women and teenagers were sat hunched 
over their devices, violently typing and scrolling until an underground tunnel cut off their lifeline to a satellite signal. 
There were sighs and puffs. Then, reluctantly, the mobiles safely returned to handbags and briefcases. Forget the 
pregnant, disabled and elderly – Nokia,  BlackBerrys, SamSung etc were the priority passengers of this journey. You 
might imagine that this smartphone-mania produced a soundtrack just as annoying as, say, a screaming toddler in the 
quiet coach of cross-country train. But despite the abundance of mobiles, my carriage was silent. Though everyone 
had a phone, nobody was actually ‘on the phone’. No wonder, then, that Ofcom’s most recent Communications Market 
Report has found that adults favour text messages over phone calls. Research has found that time spent on the phone 
dropped last year, whilst the use of text messages increased with the average adult sending around 50 a week. This 
came as a surprise to me. Only 50? Some people I know do 50 by lunchtime, never mind bedtime. Like those analysed 
in Ofcom’s research, I prefer sending texts to making phone calls. I find it more efficient; I can make my point without 
being sidelined by ‘What do you think I should have for dinner?’ or ‘I was about to say something really interesting to 
you there but I’ve forgotten, hold on, it’ll come back’. I have to admit that in a bid to avoid such nuisances.With 99% of 
adults in possession of a mobile phone and seeing as even a 60-year-old Granduncle is fluent in text language, I hon-
estly don’t see the point in a verbal conversation where a quick written message will suffice. Of course, there are times 
when it’s more appropriate to pick up the phone and chat; shrieks of celebration can’t be heard in a text message, and 
silent sobs are always eased by the sound of a familiar voice on the other end of the line. This basic courtesy could 
never be replaced by a text, no matter how believable crying emoticons become. But while there are times when only 
a call will do, it’s true too that some basic human contact is being eroded by our virtual chatter – whether it be via text, 
email or social networking. And smart phones allow us to do all three. No wonder we’re so addicted.  I’ve heard of 
people so brainwashed by Messengers that handwriting has become a challenge for their QWERTY trained fingers. 
These addicts fall into the 81% of users who, say Ofcom, have their device turned on at all times; 40% even admit 
to using their phone immediately after its alarm wakes them each morning. It’s almost too easy to imagine a future 
in which proper human interaction is no longer; where lives are contained within social networks and the only voices 
heard are the ones of the mobile function. 

And yet, although we techno-obsessed smartphone addicts ought to take a leaf out of their books, I for one know 
that when my phone rings my urge will be not to answer but to be lazy and send an abbreviated, vowelless text mes-
sage instead. I also suspect that my journey to home will be just as quiet as the one this one to NIT ROURKELA – only 
maybe this time I’ll be lucky enough to get a seat.



 Q: With MS and PHD from a foreign university, 
what fascinates you to continue your career as an En-
gineer?
 PR: Engineering offers amazing opportunities to 
solve problems on a daily basis.  Solving Problems is lot 
more fun when the impact of the solutions is directly visi-
ble through successful products and customer feedback. 
With time, this becomes more important/satisfying than 
financial gains.

 Q: From different options available for high-
er studies like Gate, GRE etc, how should students 
choose amongst them?
 PR: Most often than not at the end of 4yr undergrad 
degrees, students do not have necessary data to make a 
call either way.  My suggestion is to work for 2-3 years, 
understand what they enjoy and what frustrates them and 
make a decision based on facts and data.   Sometimes, 
not going for higher-education is the correct decision!!

 Q: Technology is revolutionizing the world and 
changing the way people live but too much of every-
thing is harmful. So based on our theme “Obsessed 
with Technology”, can too much of technology every-
where lead to obsession?
 PR: Is Obsession wrong?! Usually most good 
things that have happened in the world are led by peo-
ple who were passionate and obsessed about one or two 
things they thought were important. Electricity, Light bulbs 
and Indian freedom movement were all led by 
people “obsessed” with a vision. The ingredi-
ent that needs to go with Obsession I think is 
a sense of Humility.  Without humility you get 
the other spectrum of Obsession -Holocaust, 
Terrorism and other evils that have troubled 
mankind. Working for a company like Cater-
pillar allows me to interact on a daily basis 
with the best technical minds in the industry.  
The best researchers are the ones that seem 
to have a good mix of Obsession and Humil-
ity. I believe the same is true for Technolo-

gy and its adaptation.  Most companies, including mine 
have procedures and documentation in place to ensure 
safe and effective use of Technology with limited negative 
impact on environment. More details at: http://www.cater-
pillar.com/sustainability

 Q: How did you manage to get yourself into 
one of the best universities in the world? Were there 
any prerequisites or steps undertaken during college 
life that helped you to get into it?
 PR: General approach is to ‘have a goal, network 
and interact with people to understand what it takes to 
achieve this goal.  Execute well till the goal is achieved’ 
Repeat!  Specifically try getting into a good Grad school, 
I had reasonably good academic credentials (GPA), GRE 
scores were reasonable too.  I think what separated me 
out from others who applied to the same grad school was 
that I added more weight to my resume by presenting pa-
pers at Student Conferences around India.  I did 2-3 stu-
dent projects on the same general topic, but each project 
built up and became more advanced as I got more com-
fortable.  These extra-curricular activities helped me get a 
job in a R&D facility without help from the normal Campus 
Recruitment process.  2 years work experience doing in-
dependent research in an R&D facility with demonstrat-
ed work in the same field of research as an undergrad 
helped in getting into the grad school of my choice with full 
funding.  This approach worked for me. I would encourage 
the students to consider what they do in addition to good 

acads and GRE scores to separate them out 
from the masses. If they do not have an an-
swer, I think they will struggle to get into good 
grad schools with funding.

 Q: Any suggestions for the students of 
NITR?
 PR: Never stop learning. Set a high 
standard to achieve for yourself and people 
around you. Always remember successful 
career is more than financial gains. Best of 
luck!!

Dr Prashanth Ravi
Engineering Supervisor, Caterpillar Inc.

Bachelors in Mechanical engineering from 
NIT-Rourkela 

(Class of 1998)
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Indian Traditional Knowledge: A Victim of Our Obsession with 
Western Technology

Himadri Sekhar Maiti
INAE Distinguished Professor

Department of Ceramic Engineering
NIT, Rourkela

Science and technology is an inseparable component of economic and social development. From the earliest 
times people have used their scientific knowledge and temperament for making tools and utilities that serve their 
purposes – from wheels to smart phones [1]. Today, some consider technology as the foundation of development and 
prosperity, while others condemn them as the biggest culprit for environmental imbalance and therefore call for stricter 
control. As our scientific knowledge and technological capability are increasing rapidly, it becomes necessary to ask 
ourselves two important questions – technology for what and for whom? Obviously the answers are: it should be used 
for development and not for destruction. At the same time it should benefit the humanity as a whole rather than only a 
privileged section of the society. It should be used to promote economic growth at all cost without destroying the envi-
ronmental balance of the planet. In other words, it needs to be ensured that the technology is appropriate; empowering 
the people that use it, suitable for the places, where it is used and above all designed to promote long term sustainable 
development of the society as a whole.    

Since the beginning of the last century, India has witnessed a remarkable progress in the area of science and 
technology, even though the same is no way comparable with that of the developed nations like USA, the European 
countries and also many of the Asian countries. It has also lead to a significant economic growth of the country in a 
relative term. The last two decades, in particular, has seen the invasion of micro-electronics and information technol-
ogy in almost every aspect of human endeavor. According to a recent estimate 65 per cent people particularly in the 
developed countries have either a smart phone, tablet or laptop and it is predicted that by 2015, 80% of the population 
in these countries would be connected through these devices. Dr Larry Rosen, professor of psychology at California 
State University has recently explored their potential hazards on human behavior in his book entitled “ iDisorder: Un-
derstanding Our Obsession With Technology and Overcoming Its Hold on Us” [2]

He writes “We’re in the middle of a grand experiment. We’re at the early stages of understanding a society that 
carries the world in its pocket. It’s good - you can always connect with someone - but it also means you’re there, 24 
hours a day... Our brains have not developed to be constantly engaged like this”. In his book, he uses his own and 
other academics’ research to show how the uncontrolled use of these gadgets appear to display the symptoms of an 
array of personality disorders. Rosen also says that the mobility of new devices that bring us within ever closer reach 
to networks of friends has added to a “digital cocooning” effect, causing many people to become socially withdrawn 
from the real world. The researcher surveyed more than 1,300 people of different ages and found the younger partici-
pants were much more willing and able multi-taskers. But, he writes, “the more tasks we take on... the more our brain 
gets stressed and overloaded, and the worse we do at all of the tasks.” There is no multi-tasking, Rosen says, only 
“task-switching”, and it isn’t productive. A very similar situation is very much on the cards in India as well and therefore 
the technology managers of this country may have to worry about it.

In addition to microelectronics and information technology, western technologies and concepts in the areas 
of manufacturing, materials engineering, chemicals and pharmaceuticals, infrastructure, agriculture, commerce and 
management are being practiced indiscriminately for the technological as well as economic advancement of the coun-
try. No doubt, it has produced amazing results with a significant increase in per-capita income at least for a sizable 
fraction of the population. However, a critical analysis may reveal that these technologies are very often highly energy 
as well as capital intensive and consuming the natural resources of the country in an unplanned manner causing enor-
mous environmental imbalance. Therefore, there is possibly a strong need to dispassionately analyze whether there 
are alternative technologies that may provide long term sustainable development cutting across the different sections 
of the society rather than focusing only on the privileged class of the population. In this context, traditional Science and 
Technology knowledge base of this country may be worth examination. According to a relatively recent compilation 
made by Kharakwal and Shruti on the History of Science and Technology in Ancient India, “Traditional knowledge” 
has been defined as the technical, social, organizational and culture collective memory of human responses to the 
complexities of life, and is a part of the great human experiment for survival and development”. It has also been said 
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that while the western intellectual discourse has marginalized the term “Traditional” with the connotation of “primitive” 
or “outdated”, many of the traditional sciences and technologies were quite advanced in modern standards as well as 
better adapted to unique local conditions and needs than their later substitutes [3].

A few of the most interesting and high level of technological feat demonstrated by ancient India are as follows:

The Harappan or Indus-Sarasvati valley civilization of India is possibly the world’s oldest and most modern civili-
zation of that time. They were the world’s first to build planned towns at different locations with underground drainage 
system, civil sanitation, hydraulic engineering and air-cooling architecture. 

Currently, water scarcity and water management are the two crucial issues before the world’s science and tech-
nology community. There are scarcities not only for drinking water but also for agriculture and industry. It is said that 
the next world war might be fought on the issue of water availability and management. The situation is not too different 
in this country. The reason is not just population growth but for the adaptation many western technologies of sourcing 
and use of water. For example, underground water is no longer potable at many parts of the country due to indiscrim-
inate lifting of water for drinking, household and agricultural purposes without giving enough attention to recharge the 
underground aquifers. Only very recently schemes have been drawn to take care of this deficiency. On the other hand, 
fresh water management technology was highly advanced in this country right from the time of Harappan civilization. It 
is estimated that there were around 1.3 million man-made lakes and ponds across India for the purpose of rain water 
harvesting for irrigation, drinking and house-hold use. Some of the lakes were as large as 250 sq. miles. These are now 
being rediscovered using satellite imagery. 

Rust-free steel also has been an Indian invention and remained an Indian skill for several centuries. The famous 
iron pillar of Delhi built on 402 CE is considered to be a metallurgical marvel. There is hardly any rust on its surface 
even today. Relatively high concentration of phosphorus particularly on the surface is believed to be the origin of this 
interesting property. The famous Damascus steel swords, known to be of European origin were actually made from 
Indian steels imported by Europeans. Similarly, the Sheffield steel of UK has been the “Crucible Steel” produced in 
India. Another very important Indian contribution to metallurgy is the extraction of zinc by distillation. There is enough 
archeological evidence that distillation of zinc was being practiced in the Zawar region of Rajasthan.

Another very important traditional knowledge-base of India is in the area of medicine. The medicinal value of sev-
eral plants, fruits or their extract has long been known to the Indian population. Use of turmeric and neem, is quite old in 
Ayurveda. However, as this knowledge base is not properly documented, many of the multinational giants in the area of 
drug and pharmaceuticals are now trying to get patent rights on these medicinal plants. Particularly in case of turmeric, 
a few years back the Indian government fought a long legal battle to deny a US company a patent right on turmeric. 
Subsequently, Council of Scientific and Industrial Research (CSIR) has initiated a major project entitled “Traditional 
Knowledge Digital Library (TKDL) to prepare a comprehensive data base on all traditional knowledge in the areas of 
Ayurveda, Siddha and Unani, the three most important systems of traditional medicine practiced in this country  . 

It is therefore important to note that many of this traditional Indian knowledge have slowly given way to western 
science and technology particularly during the last couple of centuries primarily due to our obsession with the western 
technologies. The process is continuing. It is time that the younger generation not only becomes aware of the same but 
take enough initiative to reverse the trend.    
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Srinit Das 
B.Tech 4th Year

Electronics and Instrumentation Engineering

“The world at our fingertips.” That is how we would like 
to describe ourselves today. Global connectivity. Instant infor-
mation. Round the clock activity. We design, we construct, we 
develop, we improve. The world is not a big place anymore. We 
have better roads, better automobiles, better surveillance, better 
infrastructure. We have the internet. Behind all this, there is one 
term that defines the commitment and development that goes on 
all the time: “Technology.”

Right from the time man discovered fire, invented the 
wheel and developed agriculture, we have had a thirst to im-
prove. It is only human nature never to be satisfied. The urge 
to create something better, something more efficient, something 
that has never been done before, is what drives us. We have 
come a long way indeed from grinding stones together to flying 
the infinite skies today.

Ever wonder why we revel in the glory of development 
and the comforts they have to offer? It was the passion of a 
few people who set out to prove a point that they could produce 
something the world had never seen before. And so we had the 
Pyramids, the colosseum, the automobile, the aircraft, electricity 
the computer and a myriad of other things. These were people 
obsessed. People who wanted to make a difference and are re-
membered for that.

Today, some of the technologies have become an invisible 
part of our lives, the presence of whom we cannot feel but are 
sure to feel their absence, such as a cell phone or a tablet.  A 
world, where we are not spending the majority of our time using 
some kind of technology to be entertained or get some work 
done, is simply unimaginable. We spend more time in facebook 
than with our family. Our facebook personality has little correla-
tion with our real self.  We have developed new dimensions of 
dexterity when it comes to texting but can do little else with our 
fingers. Children know sports only through computer games. 
Yes, while we were busy enjoying the comforts provided by 
technology we forgot that there is a big, fun and exciting world 
out there that does not require the use of a cell phone, tablet or 
laptop.

We may argue that that we are able to do a world of things 
sitting in our home. We have extended our capabilities beyond 
human constraints. But to what end? Replacing our basic capa-
bilities with more sophisticated ones was never an option. We 
spend so much time and resources on improving the environ-
ment. But think again, what caused the environment to degrade 
in the first place? On one hand we destroy, on the other hand 
we build it back. And then we have technology that does various 
things to improve our health. Would it not be pointless to use 
machines to make you walk than to walk all by yourself? We 
truly are lost as to how and when the technology we create is 
actually is helpful to us.

Being obsessed with technology is definitely leading us in 
a chase round and round in circles for the most part. But what-
ever improvements we see around us is the result of this obses-
sion. The obsession of people ready to believe in themselves 
and able to make a difference.

DYEING OF TEXTILE FROM NATURAL DYE  
IN THE

TRADITION OF METHEIS OF MANIPUR
G.K. GHOSH 

 Before chemical dyes were invented bulk of 
which were invented during 2nd World War in Germany, 

those were used from the vegetable or animal sub-
stances traditionally.  Since India as developed country 
whose textile was concerned, it had a tradition of dye-

ing technology too, to make the fabrics attractive.

 The tradition of using natural dyes gradually 
discontinued due to invention of chemical dyes includ-
ing harmful  Azo dyes.  It not only polluted the water 

but also cause irritation for the persons who used these 
fabrics.  The technology of natural dye varied consider-
ably from State to State in India. Since Manipur was far 
advanced in technology it also had its own method of 
dyeing which was patronized by the then Maharaja of 

Manipur.
For the whole article follow the link http://bit.ly/We78tZ

Details abt Mr Gosh
Name..G. K GHOSH

Qualification...B.Sc (Engineering) in Chemical Engi-
neering from REC,

Rourkella in the year 1969
Experience...1...Served Hindustan Lever Ltd., from 

1970 to 1978
                     2...IBP Co. Ltd., 1979 to 1980

                     3...Konark Detergents and Soaps Ltd., 
1980 to 1982

                     4...Khadi & Village Industries Commission 
from

1982 to 2008 retired as Joint Chief Executive Officer.
Publication...Wrote 55 books and several articles.

Papers...Presented 40 papers in Indian Science Con-
gress.

Awards...Awarded best Alumni of Chemical Engineering 
Deparment of NIT, Rourkella
[Shailalata Memorial Award]

Training...Training in Industrial Cluster in ILO, Turiin 
(Italy)

sponsored by UNIDO.

GLOBAL CONNECTIVITY
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What an aircraft carrier is?
A) Battleship whose mere presence can threaten an en-

emy as perceived by defence officers .
B) An engineering mastership integrating all aspects of 

modern engineering disciplines as seen by engineers and 
scientists.

C) And some call it as a floating city of its own in the 
sea.

An aircraft carrier acts as a sea airbase which carry the 
fighter aircraft /helicopters to long range also provides launch 
and landing facilities .Generally 30-40 aircrafts are stationed 
on a carrier which perform combat as well as bombing and 
reconnaissance operations in the nearby shores. Due to their 
massive size, longer endurance ,self-sustainability and mod-
ern firepower onboard them they are viewed as an important 
tool for power projection beyond country barriers.Current-
ly there are a fewer than dozen nations which operate and 
maintain a aircraft carrier. India has an aircraft carrier named 
“INS Viraat” in active service and three more scheduled to 
join by 2020, one being the “INS Vikramaditya” an refit and 
upgraded version of Soviet carrier “Gorshkov” and others two 
indigenously build “Vikrant” class carriers.

The main components are  flightdeck for take-off and 
landing  ,an hangerdeck to store the crafts ,an island where 
control systems ,radars and flight officers cabin are mounted. 
Unlike old oil fired boliers power plants modern carriers are 
powered by onboard nuclear reactors maximizing refueling 
times to 25/30 years.

Taking-off and landing from an carrier are the most dan-
gerous and thrilling work due to limited available space , high 
speed and temperature and marine environment. An aircraft 
need very high speed and accelerations  for generation of 
sufficient lift force for taking off into the sky. As an assistance 
to the jet engines specialized catapult systems are mount-
ed beanth  the surface which accelerate the crafts to 250 
kmph from stand still  in merely 2 secs. The catapults act on 
hydraulic principles where a piston inside a long cylinder is 
kept under steam pressure and is attached to the nose gear 
of the plane

When all is ready the valves are opened and the pistons 
are released dragging the plane along with it. Landing is very 
difficult with mere 150 meters runway area . perfect landing 
is performed by  complex systems of signal trackers ,radi-
os ,light and hand signals .to stop a plane from such a high 
speed to stand still specialized systems are needed. Each 
plane has a tail-hook which has to a arresting wire laid on 
the deck. The arresting wires  are connected to the piston 
cylinder arrangement which gradually stops the plane . Inter-
estingly when the pilot lands on the deck instead of slowing 
down he accelerates. further so that if any of the wires are 
missed they can again take off from the deck.

    Another type of takeoff system uses ski jump from an 
inclined deck without assistance from a catapult. In this sys-
tem  some part of the fore-ward rolling of the plane is used to 
have a jump and is assisted by directional jet thrust by tilting 

the exhaust nozzles of the plane [Indian carriers are based 
on this design]. This system is used for short takeoff and ver-
tical landing aircrafts like the British sea harrier planes for 
more fuel and payloads.

The data acquisitions and control systems are mainly 
on the island part of the deck. It houses many special pur-
pose radars, communication antennas which receive the 
signals interpret or jam the enemy signals, targets enemy 
aircrafts and missiles and pick up satellite and phone TV sig-
nals. It also houses the command and control systems like 
carrier air traffic control systems which monitor the nearby 
aircrafts ,the combats  direction center(CDC) which serves 
as the ships battle command center. Below the flight deck 
there is a hanger system which stores the crafts houses the 
testing and maintenance facilities.

Usually the carrier is itself vulnerable to foreign attacks 
and threats as it does not possess its own significant defense 
weapons. So it should be supported by support vessels and 
aircrafts Also they are very expensive to build and maintain, 
losing one means a huge blow to the armed forces and the 
moral of the shoulders.

However, the air power it transports make a difference 
between victory and defeat .   Mere possession of a carri-
er brings national pride and is a strategic asset like nuclear 
weapons whether used or not.

As India tend to have a blue water navy capable of 
projecting power beyond the boundaries it definitely needs 
carrier based battle groups. To secure our growing global in-
terests , maintain flow of oil and goods it is necessary to have 
strong naval power with indigenously built modern vessels.

AIRCRAFT        CARRIERS

INTERESTING FIGURES AND FACTS:-
Figures for typical US carrier:-

Total height, from keel to mast - 244 feet (~74 meters), as 
high as a 24 story building.

Fully loaded displacement (the weight of water displaced 
by the ship when in full combat mode) - 97,000 tons 

Weight of structural steel - 60,000 tons 
Total area of flight deck - 4.5 acres 
Length of flight deck -333 meters
Width of flight deck -78 meters

Number of telephones onboard - 2,500+
Number of televisions onboard - 3,000+

Total length of electrical cable onboard - 1,000+ miles 
(1,600+ km)

From the USS Nimitz Web site:
Storage capacity for refrigerated and dried food: enough 

to feed 6,000 people for 70 days.
Mail processed every year by onboard post office - 1 

million pounds (~450,000 kg)
Number of dentists - 5

Number of medical doctors - 6
Beds in hospital ward - 53

Number of haircuts every week - 1,500+
Number of barbershops - 1

Shatabdi Biswal 
B.Tech 4th Year

Mechanical Engineering





1. All of them. Every month has at least 28 days.   2. 1 hour. If you take a pill at 1 o’clock, then another at 1.30 and the last at 2’clock, they will be taken in 1 hour.
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