December 2011

Vol - V

Asia

IEC 2011

Seeking to set
new benchmarks

Issue 6

AERONAUTICAL DEVELOPMENT
AGENCY (ADA)
Meeting the Challenges

LCA TEJAS ( for Indian Airforce)
• LCA Tejas is India’s first indigenous
supersonic, light weight, multirole fighter
aircraft with state-of-art technologies.
• 11 LCA Tejas are under flight test phase.
More than 1735 flights are completed.
• Production of LCA Tejas started at HAL
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LCA TEJAS TRAINER
• LCA Trainer is variant of LCA Tejas. It
is a two seater trainer used for training
purposes.
• It had its maiden flight in November 2009
and now undergoing further flight tests
LCA Mark II (Air Force)
Activities initiated to build 2 prototypes
with alternate engine and optimization of
aircraft design
LCA Navy ( for Indian Navy)
• LCA Navy is variant of LCA Tejas.
NP1 is a two seater trainer used for
training purposes and NP2 is a fighter.
LCA Mark II ( Navy)
Activities initiated to build 2 prototypes with
alternate engine and optimization of aircraft
design
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T

hese are exciting times for the
engineering community. The Indian
Engineering Congress is here again, and
it’s time to celebrate success stories, engage
in introspection and look at the future with
optimism and enthusiasm.
We all know that IEC has been providing a
forum for the engineering professionals to
come together and deliberate on themes of national importance and
come up with action plans which can be recommended to the central
and state governments, research and development institutions and
industry. The IEC is growing in stature year after year.
Engineers and Engineering Industry contributed significantly for nation
building, creating infrastructure for making India as one of the top
industrial emerging power and a fast growing economic power in the
field. Different fields and specialties of engineering play an active role in
the building of any modern society.
The Aerospace sector has been one of the fastest growing sectors in
India. Similarly, defence sector including Military Aviation is growing fast.
The defence offset policy as well as the Aircraft Purchase policy have
given new opportunities for collaboration and growth for industries not
only in this sector, but also in certain selected civil areas as per DPP 2011.
As a tribute to the engineering community, this issue of Aeromag is
dedicated to the 26th IEC, with articles and interviews from various
industry including Defence and Aerospace sector.
On behalf of Aeromag, I wish the IEC 2011 all success and hope that
the deliberations and discussions will help towards the betterment of
mankind and contribute for overall development of our country.

WFEO: leader of engineering
profession

Warmly,

ADVERTISEMENTS :

Dr CG Krishnadas Nair
Honorary President, SIATI

8

Page 51

Bird Strike Research
Group of India - a Reality
Page 55

IEC 2011 – Seeking to set new
benchmarks

16

Chemical engg. course lacks on
several fronts: Dr. Sukumaran Nair

LCA Tejas
getting further
refinements

Page 59

Innovative Solutions for 3D NonContact based Measurement
Page 65

ETBRDC – Design Hub for
Small Gas Turbine Engines
Page 72

London
Naresh Mohan Yadav
Tel : + 44 208 989 1110

Tel : + 91 80 25284145 / 65952377
Mobile : + 9194490 61925
Email : info@aeromag.in

Contents

Page 9

12

Laser-sintering in the Aerospace
Industry is on the Rise

Canada’s Carleton University –
Deepening links with India

Cochin Shipyard drawing up
mega biz expansion plan

38

20

Website : www.aeromag.in
Printed and Published by Sunny Jerome, Managing Editor, Aeromag Asia, Aerosun Media Pvt. Ltd. B-2, SAPPHIRE, 1 st Block, 3 rd Street, 2nd Cross,
Prakruthi Town Ship, Babusapalya, Kalyan Nagar Post, Bangalore -560043. Printed at Rashtrotthana Mudranalaya, 19/1, K.G.Nagar, Bangalore-19.

Aeromag

6

Aeromag

7

IEC 2011 – Seeking to
set new benchmarks

WFEO

E

stablished in 1920, the Institution
of Engineers (India), known as IEI,
is the first professional body of
engineers founded in India. The institution
was incorporated by Royal Charter in
1935 to promote and advance the art,
science and practice of engineering and
technology. Today, the institution has
about six lakh members encompassing
15 engineering disciplines. The institution
has 105 state centres and local centres
across India and five chapters overseas.
The IEI, with its headquarters in Kolkata,
is administered by a National Council with
the President as its Head and Secretary
and Director General as the Chief
Executive.
The IEI is a pioneer in the area of
non formal engineering education
programme with introduction of AMIE
examinations in 1928. AMIE is recognised
as equivalent to a degree in engineering
by the Government of India, the Union
Public Service Commission, the State
Governments and many Public / Private
Sector organisations in the country. Over
three lakh students have been awarded
AMIE so far.
The IEI represents the country in
several international bodies such as
 World Federation of Engineering
Organisations (WFEO)
 Commonwealth Engineers’ Council
(CEC)
 Federation of Engineering Institutions
of South and Central Asia (FEISCA)
 Federation Internationale du Beton (fib)
 World Mining Congress (WMC)
 International Federation of Prestressed
Concrete (FIP)
The institution is a full member
of Engineers Mobility Forum (EMF)
facilitating international mobility of
Professional Engineers certified by the
Institution of Engineers.
Including the above, the institution has
full membership with 26 Engineering/
professional bodies across the world.
In order to focus on specific areas of
development, the institution has set
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G Prabhakar
President, IEI

S.L. Garg
President Elect, IEI

up six peripheral bodies;
 Engineering staff college of India
(ESCI)
 National Design and Research Forum
(NDRF)
 Rural Development Forum (RDF)
 Water Management Forum (WMF)
 Safety and Quality Forum (SQF)
 Sustainable
Development Forum
(SDF)

WFEO is the
internationally
recognized and chosen
leader of the engineering
profession.
WFEO serves society
and is recognized
as a respectable and
valuable source of advice
and guidance on the
policies, interests and
concerns that relate
to engineering and
technology.

Dr. L.V. Muralikrishana Reddy
Chairman, IEC 2011,
Organising Committe

Some of the highlights of previous
engineering congress:
The first Indian Engineering congress
held in Kolkata was inaugurated by Bharat
Ratna Late Shri Rajiv Gandhi in 1987.
The then President of India, Dr. Sankar
Dayal Sharma inaugurated the Indian
Engineering Congress in 1994 and 1995.
Dr. A P J Abdul Kalam delivered the 43rd
Sir M Visvesvaraya Memorial Lecuture in

Mr. Adel Al-Kharafi, President, WFEO.

The Annual Convention, which The IEI
had been holding, was enlarged into
Indian Engineering Congress from 1987.
Since then, the Institution hosts the
Indian Engineering Congress annually in
various locations across India. During the
engineering congress, the Institution also
organises its Annual General Meeting.
The objective of organising the
Engineering Congress is to contribute
towards progress of the country in the
areas of Engineering and Technology
by creating a forum for engineers to
exchange their experience, views and
advances.

the year 2000.
Indian Engineering Congress 2011
The current event is being held in the
Palace grounds, Bangalore, with the theme,
“Towards Prosperous India: Challenges for
Engineers” and sub themes;
 Education & Skill Development
 Engineering & Technology Policy
 Environment, Climate Change &
Sustainability
 Innovation, R&D, Patents & IPR
 Professional Practices & Engineering
Ethics
 Promoting Appropriate Technologies
 Quality Standards
 to page 10...

T

he World Federation of Engineering
Organizations is an international,
non-governmental organization
representing the engineering profession
worldwide.
It was established in 1968 by a group
of regional engineering organizations,
under the auspices of the United Nations
Educational, Scientific and Cultural
Organizations (UNESCO) in Paris, the
World Federation of Engineering
Organizations (WFEO) is a non
governmental international organization
that brings together national engineering
organizations from over 90 nations and
represents some 15 millions engineers
from around the world.

WFEO is the internationally well known
and chosen leader of the engineering
profession and cooperates with national
and other international professional
institutions in being the lead profession
in developing and applying engineering
to constructively resolve international
and national issues for the benefit of
humanity.
Mission
To represent the engineering profession
internationally, providing the collective
wisdom and leadership of the profession to
assist national agencies choose appropriate
policy options that address the most critical
issues affecting countries of the world.
To enhance the practice of engineering.

To make information on engineering
available to the countries of the world and
to facilitate communication between its
member nations of worlds best practice in
key engineering activities.
To foster socio-economic security and
sustainable development and poverty
alleviation among all countries of the
world, through the proper application of
technology.
To serve society and to be recognised by
national and international organisations
and the public, as a respected and
valuable source of advice and guidance
on the policies, interests and concerns
that relate engineering and technology to
the human and natural environment.
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...From page 8 
During the event, colloquium in 15
Engineering disciplines will also be held.
For the first time in Indian Engineering
Congress, an Alumni Meet, an exclusive
session for IEI alumni, packed with
programmes, will be eld in the 26th
Indian Engineering Congress at Bangalore
during 15-18 December 2011. Some of the
programme highlights include,
Felicitating
eminent
IEI
Alumni
“Distinguished Alumni” Awards in
recognition
of
their
outstanding
contributions and achievements in the
field of engineering
 Inauguration of IEI Alumni Association
 Publication of a Book containing papers
and articles of selected Alumni
 Release of a memoir with reflections
from Alumni
 Presentation of papers by IEI Alumni
 An exclusive open session for Alumni
Registering for IEC and attending the
Alumni meet will provide an excellent
opportunity for the alumni to interact
and network with distinguished alumni,
listen and share experiences with each
other and reinvent themselves and create
some lasting bonds. This will also be
an opportunity to have strong alumni
interactions creating better foundation
for an even better Institution of Engineers.
It gives you a platform to air your views
and get support from your peers. A
good interaction can produce even more
growth for all of us, and that’s what one
can look forward to during the meet.
Aim of the Colloquium is to integrate the
Engineers, Professionals, Technologists,
Academics and Students for exchange
of knowledge in various spheres of
engineering discipline. Engineers and
technologists are inter-networked with
the economic growth and uplift of
social status of common man. Different
disciplines in engineering have developed
and new disciplines are emerging to a
considerable extent. The congress will
focus on colloquiums in each engineering
discipline nurtured in IEI.
IEI has nurtured 15 divisions over 91
years. Each colloquium intends to bring
together leading members of the division
to share their experiences with corporate
members of IEI of that particular division.
Outcome of the colloquium will
contribute new dimensions in planning
sustainable growth of nation
The Sustainability Platform (TSP)
The Sustainability Platform, an interdisciplinary, cross cutting theme event, is
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one of the major events scheduled during
the three days of the IEC 2011. The key
objective is to mainstream Environment
Sustainability in the context of the
threats posed to long-term ecological
and environmental sustainability by rapid
economic growth. Technological hazards,
natural disasters and technological risks
now combined with climate change
uncertainties pose ever than before new
challenges to the profession as a whole.
The major challenges of the next
decade and the century especially
developing countries like India will be
increasing Quality of Growth, Inclusion
and Prosperity. Engineers and industry
can contribute in significant ways by
increasing their knowledge domain in
the new, exciting and challenging field of
environmental and ecological, social and
economic sustainability.
Building and contributing to Sustainable
Futures is both an opportunity and
challenge to all disciplines of engineering
and to engineers as professionals. These
opportunities and challenges are myriad;
ranging from design to integrating

green growth objectives in Industry and
Economy. Reorienting the education
of engineering students, campuses
and integrating right from the campus
level onwards attitudes, behaviours and
practices that are sustainable, eco sensitive
and environment friendly will be critical
in determining the future of our society
and its survival as a healthy and happy
society. All of these constitute immense
opportunities for creative interventions
by engineers as a responsible and
professional community and will have a
definitive bearing in assuring a sustainable
future for this and coming generations.
The Sustainability Platform is aimed at
initiating changes in legal and regulatory
regimes, empowering the engineering
community towards technological innovation,
mainstreaming ecologically sustainable
practices, and provide opportunities for
learning from and contributing to national and
international environmental best practices
and innovation.
“Actionable” objectives for the event
Creation/laying
foundation
for
partnerships between organisations,

funding
partners,
technologists,
research and academic groups or
policy and advocacy groups around
ideas and projects that inherently need
interdisciplinary collaborations.
Changes in laws and regulations that
are needed such as building codes,
engineering standards and where possible
creating avenues for partnerships and
official sanctions and recognitions that
allow the partnership members to sustain
the partnership through some or the
other form of resources/visibility or other
such collaborations.
The Sustainability Platform will showcase
and promote activities revolving around:
WATER
ENERGY
 WASTE
 SUSTAINABLE CAMPUSES AND REORIENTING CURRICULUM

.…One Stop Maintenance Solution
For Mi & Ka Series Helicopters




Various activities are planned to
engage visiting delegates and industry
representatives to introduce sustainability
challenges for engineers.
Following are the highlights of The
Sustainability Platform event
 Workshops for Changes in Legal
& Creating Regulatory Enabling
Environment
 Sustainable Buildings & Architecture
 Greening of Industries and Social
Inclusion as Win-Win Growth Strategies
 Sustainable Cities
 Sustainable Transport
 Green Growth & Changing Industry
Paradigms
 Projected panelists – UN-ESCAP, UNEP,
MOEF, KSPCB and other industry
leaders.
R & D Conclave
An exclusive Plenary Session at the
main venue is planned to address the
themes relating to Innovation, Research,
IPR and Patents with the participation
of leaders from R&D / Academic
Institutions, Industry and Government.
The aim of this Session is to highlight
the strides being made in India in these
vital areas and their role in advancing
national capabilities in diverse sectors
of engineering and technology. How
“Brand India” can emerge as a global
value will be the focus of the session.
Institutional initiatives in the promotion of
innovative R&D and instruments for resource
mobilisation will also be emphasised in
order to address issues facing emerging
cadre of young engineers.

INTEGRATED HELICOPTERS
SERVICES PRIVATE LIMITED

S B Prasher
CEO
Integrated Helicopter
Services Pvt. Ltd.

Introduction
Integrated Helicopter Services Pvt. Ltd. is
formed in the year 2008 as a Joint Venture
in India between “Russian Helicopters”
JSC and the “Vectra” Group. It is located
at Greater Noida with its new built state of
the art Hangar and dedicated Helipads.

As an integrated Maintenance solution
provider IHS Pvt. Ltd, also aims to provide
a broad range of custom built onsite services covering Upgrades, Retro
fitments, Refurbishments, Life Extensions
and other specialisations ranging from
Flight Line Servicing Support to Airframe
Overhaul in due course of time.
IHS Pvt. Ltd. will be one stop solution
for Service, Spares & Maintenance
of all
Mi & Ka series Helicopters of
Russian origin in India . In addition, IHS
Pvt. Ltd will provide every customer a
commitment to execute a truly reliable
quality service, with a concern for every
operator’s needs. It will abide by an ethical
Business Conduct Code and assure most
economical business solution by striving
to be competitive with utmost reliability
and quality control. For civil operators,
the MRO will be an AMO meeting CAR
-145 requirements of DGCA.
Plan of the Joint Venture
The plan of the Joint Venture, the IHS
Pvt. Ltd is to:
 Supply genuine Spare parts &
Aggregates from OEM’s to various
operators in India, covering Mi & Kamov
Series helicopters.
 Marketing of Russian origin helicopters
in civil market.
Dedicated Maintenance, Repair

·
·
·

& Overhaul (MRO) facility for Mi & Ka
Series
helicopters including Upgrades,
Modifications & Retro fitments etc.
Aim
The Company is formed with an Aim to
provide integrated MRO services, supply
genuine spare parts & aggregates to
operators of Mi & Ka Series helicopters
of Russian origin in India, with quality,
reliability, affordability and delivery as per
schedule.
Conclusion
IHS Pvt. Ltd. is the first set up of its kind to
provide maintenance facilities for Russian
origin Helicopters in India. This will definitely
augur the maintenance set up of Russian
Helicopters operators in India.
Integrated Helicopter
Services Pvt. Ltd .
Plot No. 22, Udyog Vihar
Greater Noida -201306 (UP)
Tel: + 91 120 4746300
Fax : + 91 120 4746351
E mail : ihs@ihsplindia.com
Website : www.ihsplindia.com
Integrated Helicopter
Services Pvt. Ltd .
Plot No. 22, Udyog Vihar
Greater Noida -201306 (UP)
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DRDO
plans
large-size
aerostats

Dr. A Subhananda Rao

Distinguished Scientist & Chief Controller Research
& Development (Aero) DRDO& Director GTRE,
Ministry of Defence, Dr. A Subhananda Rao is a gold
medallist and has graduated (Mech. Engineering)
from National Institute of Technology, Warangal. He
obtained ME (Aeronautics) from IISc, Bengaluru,
and received Roll of Honour. He had his doctorate
from Osmania University, Hyderabad. He has
86 technical publications to his credit published
in various journals and published/presented in
seminar/ conference proceedings.
Dr. Rao was born in 1950 and joined DRDO at DRDL,
Hyderabad in 1975. Before assuming the charge of CCR&D
(Aeronautics) in May 2011 his other important appointments
were Director, Solid Propulsion System at Advanced Systems
Laboratory (ASL), Hyderabad and Director HEMRL, Pune. He
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is also currently holding the charge of Director,
GTRE.

He is an acclaimed propulsion designer,
and has designed, developed, realised,
productionised, and evaluated more
than 30 indigenous propulsion systems
for strategic and tactical missiles.
He has been associated with the
development of propellant processing
plants, infrastructure for testing and
evaluation of solid propellant motors,
and software for performance prediction
of solid propulsion units. As Director
HEMRL, he has successfully executed
establishment of composite propellant
processing plant for case-bonded

rocket motors. Under his dynamic
leadership, energetic super-elastic rocket
propellants, modular charge system for
gun ammunition, high-energy LOVA
propellants, insensitive plastic-bonded
explosive formulations, advanced antithermal anti-laser smoke grenades, flares
for countermeasures, fuel air explosives,
hybrid armour for tank protection, new
insensitive molecules FOX-7 and TATB,
were developed, tested and adopted for
operational systems.
Dr. Rao shares his thoughts in this
exclusive interview with Aeromag Asia.
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What’s the update on LCA Tejas
programme?
After
the
initial
operational clearance in December
last year what’s the progress made
and what needs to be done further?
When is the final operational clearance
expected?
Eight Tejas are flying now and more
than 1700 flights have been completed
with weapons integration and launch of
air-to-air missile and laser guided bombs,
sea trials, summer and high altitude trials
have been completed. Jettisoning of
drop tanks was demonstrated. Flights
with maximum angle of attack, activities
related to mid-air refueling, introduction
of Health and Usage Monitoring
System (HUMS) and Computer Aided
Maintenance
Management
System
(CAMMS), integration of additional
weapons are under progress. FOC is likely
to be completed by Dec 2012.

users. Rustom-1 is under flight trials with
eight successful flights including the
maiden flight with Electro-optic payload
on 8th Dec 2011. Through Rustom-1
we have been able to demonstrate the
conventional take-off and landing along
with way point navigation.
As a matter of fact Rustom-1
programme was taken up to perfect the
technologies viz, external pilot assisted
take-off, automatic nose wheel steering,
developing systems for long endurance,
trying out design aspects of data link
which will go into the Rustom-2.
Rustom-2 has been sanctioned by
government in Feb 2011 and since then
significant progress has been made to
almost finalise the design of most of the
systems. The integration is likely to start
in 2013 with first flight by Feb 2014.
DRDO has also developed Mini

What about LCA (Navy). Could you
give details on this project? When will
the maiden flight take place?
LCA (Navy) has been progressing
smoothly. Integration of airframe and
engine, Structural Tests and Engine
ground runs has been completed. Taxi
trials are under progress. The first flight
of LCA (Navy) is expected to take place
in first quarter of 2012. Shore based
Test Facility for extensive testing of LCA
(Navy) is getting ready in Goa and will be
completed by Dec .
What’s happening on the UAV front?
What’s the latest on Rustom-1 project?
Please give an update on Rustom-2
project?
ADE has successfully developed
Pilotless Target Aircraft Lakshya-I which
can fly at a speed of 300 km/hr for 45
minutes. Three Services have already
placed order for more than 50 aircraft.
Later Lakshya-II was developed which
flies at higher speed of 700 km/hr at
altitudes as low as 25m with complete
digital electronics. User Trials were
completed and this will be inducted
shortly into the service.
Nishant UAV was developed with
payload capacity of 60 kgs and endurance
of 4 hrs. This was accepted by the services
and they have placed the orders for more
than ten aircraft.
With the success of Nishant & Pilotless
Target Aircraft (Lakshya), DRDO is taking
up development of various Medium
Altitude Long endurance (MALE) UAVs
namely Rustom-1& Rustom-2 for the
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UAVs of 2 kg class and micro UAVs of
300mm size. Both of these UAVs have
been demonstrated to the users which
included Police from various states,
paramilitary forces in addition to the
three services. The orders in bulk are
expected.
Please share your thoughts on the
Kaveri engine? When will the joint
venture with Sencma be finalised?
Kaveri
engine,
after
successful
completion of Official Altitude Testing,
was integrated with IL-76 aircraft at
Gromov Flight Research Institute (GFRI),
Russia and flew for 57 hrs at max altitude
of 12 kms and 0.7 mach no. With this the
performance of Kaveri engine in flight was
demonstrated.
After the analysis of this performance,
the engine will be fine tuned and final
version will be realised in the next one
year. After certification for 100 hrs flying
by CEMILAC, Kaveri engine will be flight

tested on LCA.
During Kaveri Engine development
programme, the design and analysis
expertise has been assimilated by GTRE;
critical sub-systems have been designed
and qualified; 12 different materials have
been developed and certified through
Midhani and DMRL.
Kaveri has got spin off applications in
development of Marine version of gas
turbine and can also be a candidate for
future unmanned missions.
Regarding Kaveri Snecma, the detailed
discussions have been held; development
plan, technologies, terms & conditions
have been finalised. Negotiations are in
final stage and are likely to be completed
in the next 2-3 months. Afterwards papers
will be moved for cabinet approval.
Give an account of the strides made by
DRDO in the field of avionics and early
warning system, and the new things you
are working on
DRDO has developed the avionics and
electronic warfare systems for various
aircraft of Indian Air Force. Avionics & EW
upgrade of Mig-27 has been completed
and upgrade for Mig-29, Jaguar, Su-30 and
LCA Tejas are underway.
The first flight of fully modified Brazilian
Embraer aircraft fitted with indigenous
Airborne Warning and Control System
(AEW&C) took place on 6th Dec 2011 in
Brazil with mission system components
developed by DRDO. The most critical
component is Active Electronic Scanning
Antenna (AESA) radar. This flight is a major
milestone in development of indigenous
Airborne early warning & Control System
(AEW&C), which will be developed fully
in the next two years with certification of
CEMILAC.
What are the other new initiatives
with regard to Aero programmes?
DRDO is gearing up to take new projects
to meet the services requirements. In
the area of UAV, DRDO is planning form
development of Solar based UAV which
will have much longer flight duration
(as high as 15 days) compared to
conventional UAV. DRDO is also planning
for Large size Aerostats (approx 17000
cum size) with payload capability of 2
ton and 30 days endurance, Controlled
Aerial Delivery Systems for controlled
delivery of payloads around 5 tons,
Micro Air Vehicles, Advanced Medium
Combat Aircraft (AMCA) with stealth
and better performance to meet users’
requirements.

We want to be a partner
in India’s growth, says
MathWorks
Tom Erkkinen is the embedded application manager at MathWorks.
He is leading a corporate initiative to foster industry adoption
of embedded code generation technologies. Before joining
MathWorks, Tom worked at Lockheed Martin developing a variety
of control algorithms and real-time software, including space
shuttle flight software at NASA JSC. He has spent over a decade
helping companies deploy Model-Based Design with embedded
code generation and is currently focusing on industry standards
and certification support. Tom holds a B.S. degree in aerospace
engineering from Boston University and an M.S. degree in
mechanical engineering from Santa Clara University.
Tom shares his thoughts in an interview with Aeromag Asia.

Could you talk about current trend
in mathematical computer software
market, its size and value?
The trend in the aircraft industry is that
it is becoming more and more complex
with electronics digitization of aircraft,
fly-by–wire (FBW), where the conventional
manual flight controls of an aircraft are
replaced with an electronic interface,
and much more, being commonly
used in the flight control system. The
electronics in navigation systems are
certainly more complex than ever before.
As a result, people manage complexity
by using Model-Based Design, which
connects multiple systems together using
simulation.
How do MathWorks software
solutions help engineers optimize
industry standards and technologies?
More electronics means more safety
elements. You can see this in the flight
code, where people are seeing the trend
of more stringent certification systems.
The growing complexity of software
makes certification more challenging.
FBW is a good example of this.
MathWorks software is helping software
engineers by enabling Model-Based
Design. Model-Based Design, allows

models to be reused throughout the
design process. With Model-Based Design,
engineers create and use executable
models in the early design stages instead
of relying on paper specifications. The
models serve as executable specifications
of the machine that enable engineers to
validate and verify specifications against
the machine requirements early in the
process.
With MathWorks software, you are
able to create a model for flight controls,
guidance systems, and even the aircraft
itself.
In simulation, you can fly the plane the
correct way on your desktop. Once the
simulator is perfected, then the code
generation can begin.
Engineers can take the generated C code
and compile it into the flight hardware.
Processor-in-the-loop testing helps assess
if the executable object code matches
the simulation. The key products for this
are the Embedded Coder and the DO
Qualification Kit, for DO-178B.
How will it help reduce certification
bottlenecks and design deficiencies
and improve efficiency?
The qualification kit provides the
information needed for an Aerospace

Engineer to qualify tools and features
used for the verification process available
with MathWorks products. A new product,
Simulink Code Inspector, will be helpful in
matching the model and code structural
equivalence by automating the source
code review.
We have several customers interested
in this product in the aerospace and
automotive sectors.
Unmanned Aerial Vehicles (UAVs) are
also becoming very vital in aerospace.
They have to be controlled from ground.
So MathWorks products help do this,
one of them being the Signal Processing
Toolbox. GPS is another active area. Our
products are used for proximity detection,
communication, satellite attitude control,
aircraft modeling and simulation.
Your engagements with Universities.
We have several universities using
MathWorks tools for Model-Based Design.
Using
Simulink
for
Aerospace
Engineering projects also helps students
in exams. By using MathWorks Simulink,
Arizona State University reported an 18
% improvement in grades for an Aircraft
Dynamics and Controls class. In Munich,
a university team of 40 graduates is using
MathWorks software to fly a helicopter.
The systems they developed are following
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a certification process by European regulator EASA.
By studying Model-Based Design, students are
beginning to use MathWorks software.
Could you talk about MATLAB and its distinct
advantage?
MATLAB is actually able to simulate the full system
design and assess its performance using simulation
analysis capabilities. Without simulation, the
diagram may look right as a model, but cannot work
right. Engineers can make models for landing gear,
cockpit displays, flight controls and much more.
Companies such as Honeywell are using MathWorks
embedded code generation.
Thoughts on the Indian market.
India has an active aerospace engineering
community that is working on international and
domestic projects, and we see big potential for our
tools and the adoption of the Model-Based Design
approach in the Indian aerospace sector.
Several Aerospace companies have their
engineering centers located in India and have these
teams working on various international projects
in the areas of system design, verification and
implementation. The country also has sophisticated
domestic projects for space exploration, defense
and civilian aircrafts. These High-Integrity Systems
require the usage of development methodologies
and tools that can reduce the project’s cost, risk,
and development time while facilitating innovation
and enhancing productivity.
MathWorks’ flagship products, MATLAB and
Simulink, are the industry-standard tools for
Model-Based Design and Technical Computing and
enable aerospace customers to move from internal
research and development (IRAD) to design and
implementation in a single environment. Using a
Model-Based design development approach enables
companies to mitigate program risk by sharing
system specifications, analysis, and test data. Costly
rework can be avoided through early simulation
of designs and reuse is promoted interfacing with
existing tools, simulations, and legacy software.
New technologies are leveraged effectively by
moving directly from IRAD to production.
New initiatives
Simulink Code Inspector is a very exciting product
for users in the aerospace industry. Industry
verification and certification experts are highly
interested in this product. The trend of DO-178 to
include a Model-Based Development supplement
in its upcoming version C update will increase
interest.
odel-Based Design, we help companies efficiently
develop their innovative aerospace embedded
systems in the future, while offering specific
recommendations for qualifying tools, and
certifying their software using Model-Based Design
for DO-178 B/C.
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LCA Tejas
getting further
refinements

Distinguished Scientist and
Director of Aeronautical
Development Agency (ADA),
P S Subramanyam, gives an
overview of India’s combat
aircraft programme, and shares
this DRDO lab’s pioneering
work in an interview with
Aeromag Asia.

On the LCA Tejas programe update:
We have completed initial the
operational clearance (IOC), which means
the aircraft is ready for service. After this, it
is the final operation clearance (FOC). But
we have decided to include another stage
– User Evaluation Trials , an intermediate
milestone before the FOC.
In this stage, we have to integrate some
new features with the Aircraft such as
bomb, new drop tanks and also we are
trying to expand the flight envelope in
terms of another two degrees of angular
attack.
Also based on the flight testing that we
have done so far, the pilots have given us
several valuable inputs as to how the pilotvehicle interface has to be improved. The
Pilot Vehicle interface is a very important

element in the design of avionics and flight
control system of an aircraft. This should
be very friendly for the pilot in terms of
reducing the workload and giving him the
best comfort when he is flying the aircraft
through critical and demanding mission.
This PVI (Pilot vehicle interface)
improvements normally emerge only after
the pilots carry out the actual missions and
then identify the deficiencies and suggest
improvements. We are currently going
through this important phase. Also an
Autopilot is very useful function to reduce
the load of pilots in certain phase of flight.
This autopilot has been accomplished
and was made available to the pilots for
evaluation. The autopilot function has
been evaluated and valuable inputs have
come for finalizing this function to be

used by the operational pilots.
Also another important feature towards
the carefree maneuvering of the aircraft by
the pilots is also getting evolved carefully.
In addition to this, certain refinements of
general electro mechanical system will be
carried out to make the aircraft more user
friendly or maintenance friendly. These
are the activities which are currently in
progress. Also, several activities which are
required for final operations clearance are
also concurrently in progress.
On LCA Tejas Navy:
The naval aircraft is undergoing the
ground testing towards the low speed/
high speed taxi trials. After completing
these trials, the aircraft gets cleared for the
flight. The new feature of this aircraft which
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are not on the IAF variant like strengthened
under carriage, leading edge, Vortex control
devices etc. demand additional testing
facility for the safety aspects.
Also this being the first aircraft of the naval
variant, the rigor with which is testing is
conducted is higher than that of the normal
production. Any observation during the
testing related to the safety has been of
utmost importance so that the aircraft
is safe to fly. It is proposed that the
aircraft will fly this month after going
through all formal clearance

process.
In
Goa, at a shore leased
test facility being developed, the
aspects of Ski jump, take off and
landing with the arrester hook will
be tested. This facility for take-off
will be available in the first quarter of

next year. If there is any problem it will go
through the analysis.
On the feedback
It’s about the pilot
and inputs for
maintenance, user
and
also
quality

from the IAF :
vehicle interface
the
better
friendly feature
certain builder
improvements.
This feedback is
very
valuable
to improve the
effectiveness

of aircraft at the squadrons.
Progress on advanced medium combat
aircraft and the next milestone and the
time-frame:
The advance medium combat aircraft are one
version of the preliminary design that has been
completed and the performance aspects are
being discussed with Indian Air Force. Based
on the suggestions, further improvements
will be carried out and after completing the
feasibility of an acceptable design, we will
approach the government for the full fledged
funding for the design, development, testing
and the certification of the aircraft.
Before
the
middle
of the
next
year,
it will be
completed.

-Raji Krishnan

Indian Minister of State for Defence Dr.Pallam Raju visiting the Dubai Airshow. Mr .V.Somasundaram ,Addl.Secretary, Ministry of
Defence also seen.
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Cochin Shipyard drawing up
mega biz expansion plan
Cochin Shipyard has embarked
upon an exercise of identifying
the short, medium and long term
business plan and 20 years vision
document which aims at drawing
a road map for it to emerge as
a key maritime player, says its
Chairman and Managing Director
Commodore Kartik Subramaniam
in an exclusive interview to
Aeromag Asia Managing Editor,
Sunny Jerome.
Aeromag
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What are the operational highlights
of Cochin Shipyard in 2010-11, and
what’s the growth you are tracking in
the current fiscal?
In 2010-11 Cochin Shipyard was able to
maintain its stellar performance of last
five years. The turnover for the year was Rs
1462 crores as compared to Rs 1417 crores
in the last year. The net profit was Rs 228
crores as compared to Rs 223 crores for
the last year. In the last five years the Profit
After tax of the company has increased
almost 13 times from Rs 18 crores in 200506 to Rs 227 crores in 2010-11 and the
turnover has increased 4 times from Rs
374 crores to Rs 1462 crores during the
same period.
In the current year the yard’s
performance is expected to be at the same
level as that of 2010-11. Since the yard has
already reached a full capacity utilisation
state, growth rates can be sustained only
through further investments in facilities
and resources.

What’s the order book position?
Presently the yard is constructing 33
ships out of which 12 are PSVs/ AHTS. Out
of this, 6 ships are for SCI and the rest are
for international owners. Besides, the yard
is also constructing 20 FPVS for Indian
Coast Guard. The yard is constructing
by far its most prestigious project viz
Indigenous Aircraft Carrier for the Indian
Navy.
What are the details you can share
with us on the indigenous aircraft
carrier that you are building?
The phase I of construction consisting
of hull construction is nearing completion
and the launching is expected to be
scheduled soon. The phase II contract is
under discussion.
Could you throw some light on
opportunities for you in the defence
sector, like the aircraft carrier?

There are immense opportunities in the
defence sectors based on the budget and
plan drawn up by the Indian Navy. The
immediate opportunity is for building of
LPD ships for the Indian Navy for which
the Navy is on the verge of issuing an RFP
document. There are also other medium
& long term Naval requirements which
pose opportunity for Indian yards.
What’s the update on your proposed
ship repair-cum-maintenance complex?
Will it be located at Vizhinjam itself
or Azheekal as its now being talked
about? Please share details of the
proposed project.
Cochin Shipyard’s vision is to emerge
as a leading shipyard in the south east
region. To realise this vision and to sustain
the growth rates it had achieved in the
last few years, the company needs to
invest immediately in new facilities and to
continually innovate.
In this respect Cochin Shipyard had tried
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to identify alternative locations for setting
up of new facilities.
In the mean time there was information
that the State Government desired to
develop a port facility at Vizhinjam. Cochin
Shipyard had expressed its interest to set
up a Shipyard facility adjacent to this site
keeping in view the logistic advantage of
a port. Besides, Vizhinjam’s advantage by
way of higher draft was also very attractive.
Cochin Shipyard’s understanding is that
the State Government would extend
logistic support by means of breakwater
facility and road/rail links and make
available the necessary land.
In a high level meeting convened
at Thiruvananthapuram, the State
Government has requested Cochin
Shipyard to look at three sites at
Vizhinjam, Poovar and Azheekkal and
revert with suggestions. Cochin Shipyard
hopes to complete a preliminary study
of these sites within two months and
submit recommendations to the State
Government. The yard is looking to set
up a big dock of VLCC capacity in the
new location. This would enable the yard
to enter into high value construction/

conversion/ upgradation.
Could you talk about the bollard
pull test facility that’s just been
commissioned?
The 500T SWL Bollard Pull Test facility
was dedicated to the nation on 23rd
September 2011 by the Hon’ble Minister
of Ports, Government of Kerala, Shri K
Babu.
The Bollard Pull test facility is required
to check and confirm pulling capacity
of ships including tugs and Anchor
Handling Tug Supply Vessels up to 500T.
Presently facility of such high capacity
is not available anywhere in India. This
facility would straightway be put to
use for testing the 04 AHTS ships under
construction at CSL. The facility can also
cater to the requirement of Indian Coast
Guard, Indian Navy and also Kerala Ports
Department. The test facility is being set
up in an environmental friendly
What are the new initiatives being
taken to strengthen your position
as a key player in maritime sector
domestically and internationally?

Cochin Shipyard has embarked upon an
exercise of identifying the short, medium
and long term business plan and 20 year
vision document which aims at drawing
a road map for CSL to emerge as a key
maritime player. The key components
being looked at for this are expansion,
new facilities, product profile and CAPEX
requirement. Clarity on this is expected
to emerge by around December, this year.
What’s the update on the initial public
offering?
CSL’s Business Plan document is under
preparation. On completion of this
exercise, the company would have to
decide on its funding pattern and the
necessity of an IPO. IPO is not scheduled
to happen in the immediate future.
Shipping Corporation has called off
plans to buy three new container ships
from you. What will be its impact?
We are yet to get any official intimation
on the cancellation. It would have been a
good opportunity to enter into this new
segment of market which holds good
demand prospects in the future.

India’s maiden regional civil aircraft project getting bigger

P

romoters of India’s proposed maiden regional civil aircraft
are looking at enhancing its design range to 3200 km and
also its seating capacity to 110.
The high powered committee on National Civil Aircraft
Development (NCAD) has till now said it is looking to design and
develop a 70-90 seater aircraft with a design range of 2,500 km.

“Now we are looking at up to 110 (seating capacity)”, said A R
Upadhya, a member of HPC, who recently retired as Director
of National Aerospace Laboratories belonging to Council of
Scientific and Industrial Research (CSIR), which is spearheading
the proposed project.
“We are looking at increasing the range from 2,500 km to
3,200 km so that it will have some international operations
as well (in addition to domestic one)”, Upadhya said at the
inaugural function of the recent fifth symposium on applied
aerodynamics and design of aerospace vehicles (SAROD-2011)
here. “We are looking at standard configuration as well as long
range configuration with increase in capacity in wing area...,” he
added.
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The HPC, chaired by former Chairman of Indian Space Research
Organisation (ISRO) G Madhavan Nair, has set a target of lower
costs of acquisition, maintenance and operations and fuel
consumption by at least 25 per cent in each of these areas vis-avis this proposed aircraft.
The proposed aircraft can take-off from a runway range of 1,600
metres and also from ill-equipped airfields. Regional aircraft
requirement in India in the next 20 years is projected to be 350
from the civil side and 100 military, Upadhya said.
HPC has already looked at engines manufactured by global
majors Pratt & Whitney, Safran, Rolls-Royce and GE. “We are
looking at various (engine) options (for our regional civil aircraft)”,
Upadhya added. A sum of Rs 7,555 crore is the estimated
requirement for the project, of which Rs 4,355 crore is for design
and development and Rs 3,200 crore for series production
phase.
The Planning Commission has recommended that CSIR move
a Cabinet Note for in-principle approval of the programme. A
cabinet approval is round the corner, officials said.
The HPC with experts drawn from the government, industry,
financial institutions and regulatory authority, among others,
is formally overseeing the project, and it would structure a
joint venture with Public Private Partnership and evolve an
organisational structure for a new entity, officials said.
Upadhya noted that among the BRIC (Brazil, Russia, India, China)
countries, only India does not have a civil aircraft industry that’s
not mature. “It’s an appropriate time to launch a major initiative
in capability building in civil aircraft design and development
and lay a strong foundation,” he said.

IEC 2011 should
become a role model,
says Prof. Vasagam

P

adamshri. Prof. R.M. Vasagam
has served as Project Director for
APPLE, India’s first experimental
Geostationary Communication Satellite
Project during 1977-83 timeframe. He
had professional training/background
in Avionics, Navigation, Guidance, and
Control & Systems Engineering areas.
He had been working for Indian Space
Programme since it’s inception in early
60s.
He was an Outstanding Scientist of ISRO.
He was the Director of the Directorate of
Advanced Technology & Training at ISRO
Head Quarters, Bangalore during 19861996.
He served as Vice Chancellor of Anna
University, Chennai during the period
1996-1999. Also he was the chairman
of Tamil Nadu Institute of Technology,
Chennai between 1999-2001. Was Director
(Information
Technology)
Karunya
Institute of Technology & Sciences,
Coimbatore (2001 – 2003). He was also
the Vice Chancellor of Dr. M.G.R. Deemed
University, Chennai, during the period
2003-2007.
He obtained B.E. (Hons) from University
of Madras (1963) and M. Tech from IIT,
Madras (1965)
He was the recipient for many awards
& honors - ‘Vikram Sarabhai Award
(1981), ‘Padamashri’ (1982)’, Distinguished
Alumnus Award – PSG College of
Technology (1982) , IEEE Centennial Medal
(1984), Biren Roy Award for Space (1988) ,
Om Prakash Bhashin Award (1988) , C-DAC
PARAM Award (1991), Distinguished
Alumnus Award – IIT, Madras (1996), and
Systems Gold Medal – Systems Society of
India (1999).
He has Served as Visiting Scientist at
Institute of Space and Astronautical
Sciences, University of Tokyo, 1967; Centre
for Space Research / Lincoln Lab, MIT,
Boston, 1970; and NASA Goddard Space
Flight Centre, Maryland, USA, 1971.

He is a Fellow of International Academy
of Astronautics, Paris ; National Academy
of Sciences, Allahabad ; Aeronautical
Society of India ; Fellow of The Institution
of Engineers (India), Institute of Electronics
and Telecommunication Engineers ;
Life Member of Astronautic Society of
India ; and Senior Member of IEEE. He is
the Chairman of the Indian Institute of
Production Engineers and Member of
Board of Governors, National Design and
Research Forum.
Serving as Member / Convenor in the
Steering Committee on Science and
Technology, State Planning Commission,
Tamil Nadu ; Member in the Standing
Committee of the Department of
Ocean Development, Government of
India ; Member of the Natural Sciences
Sub-Commission of Indian National
Commission for UNESCO, Ministry of
Science & Technology, New Delhi ; and
Member of the 10th Five Year Plan
Working Group for Department of Space.
Presently he is the Chairman of National
Design and Research Forum, Bangalore.
Prof Vasagam shares his thoughts in an
interview to Aeromag Asia.
Share your thoughts on the Indian
Engineering Congress, how it has
evolved over the years and what’s the
road-map you would like see for it in
the coming years?
The annual Indian engineering congress
provides a forum for the engineering
professionals to come together and
deliberate on themes of national
importance and come up with action
plans which can be recommended to the
central and state governments, research
and development institutions and
industry. The IEC is growing in stature
year after year and IEC 2011 is planned
with most ambitious targets to become a
role model for future IEC events. We hope
our efforts to attract over 5000 delegates
from industry, academia and research
and development agencies will pay rich

dividends immediately.
What do you think needs to be done
to enhance academic and professional
excellence in the field of engineering?
India is respected for its engineering
achievements in many parts of the world
and in many disciplines-infrastructure,
IT, Engineering Education. Time bound
mission mode and goal oriented
approaches of space, atomic energy
and defence research are putting India
among one of the select few countries in
the world. Our emergence as a leading
service provider to the whole world
in IT sector is an excellent example of
harnessing the human resources of our
country specializing in engineering. We
have to consolidate our gains and move
forward to become the fountainhead of
new knowledge, new products and excel
in innovation. The IEC focus is on looking
at pathways to create the environment
for innovation and entrepreneurship and
conquer the world market.
What needs to be done further to
promote advanced design and research
work in the country?
One can, note with satisfaction the
support coming from government to
encourage research and development
in many sectors. But this appears to be
meagre in comparison with developed
countries. There is a need to promote
research and development in Indian
industries as well. Though tax incentives
are in place, activities are not measuring
up to expectation as long term benefits
are not fully understood. To make
“Made in India” products a hallmark
of originality, quality and affordability
should be the mission of our country and
Indian Engineering community should be
playing pivotal role for accomplishing this
goal.
What thoughts come to your mind
when you think about the country’s

Aeromag

23

space programme?
Our space efforts from small beginnings
with first sounding rocket launch in
November 1963 from Thumba have grown
manifold with end to end capability for space
system for accurate national development.
We are self reliant in space transportation,
spacecraft system for communication and
remote sensing etc. We have also nurtured
space science including space astronomy.
Our Chandrayaan-I mission to moon with
international participation has earned
kudos from space faring nations for the cost
effective and path breaking results in the
discovery of water molecule on the surface
of the moon.
We are yet to take a major share in world
space market though small beginnings
have been made by way of launching
small and student built satellites, leasing
of transponders to INTELSAT and selling
imagery. New missions to meet the
needs of transponders and day and night
imaging capabilities are the need of the
hour and the Government is supporting
the efforts in the direction fully.
Do you think human space flights,
inter-planetary missions and heavy-lift
rockets are the way to go?
When we talk of developments towards
technologies for human space flights,
interplanetary missions and heavy lift
launch vehicles, we have to balance the
needs of our country and also making
headway to advance in the technologies
to make them “ Faster, cheaper
and better “. As we are aware, our

operational INSAT satellites need launch
capabilities of 4000kg in Geostationary
Transfer Orbit. As our GSLV -Mark I and
Mark II are having 2000kg class launch
capability, we have to develop GSLVMark III with heavier boosters and high
capacity cryogenic upper stage. These
developments are being carried out to
ensure operational vehicles in coming
two to three years. This will put us on
sure footing up towards self reliance.
As regards to human space flight we
should develop the enabling technologies
and as and when the nation decides to
embark on human space flight, we should
be ready to take up the challenge. Our

efforts till now are at enabling technology
development phase.
Regarding to interplanetary missions,
one should note that this becomes part of
our space science programme. The focus
is on studying of moon and possibly Mars
for solving the puzzles of the solar system
formation and natural processes that have
made other planets and asteroids not
capable of supporting life as on earth.
Also the puzzles of origin of life and origin
of the universe will have to be answered.
India with its glorious scientific heritage
from ancient period should contribute
original and meaningful answers to some

What are the new initiatives of
NDRF? Could you throw some light on
innovation in the engineering field
that has caught your imagination and
attention, as also in safety and quality?
NDRF being a forum of the Institution
of Engineers is aimed at promoting R&D
in diverse disciplines of engineering. Our
initiative is making the Micro Air vehicles
programme a reality with partnership
from academia, R&D laboratories and
industries has started giving excellentreturn for the funding agencies, like AR
& DB and DST. Relocation of ancient
monuments, development of biosensors,
specialised
research
activities
on
Birdstrike, enabling rapid realisation of
engineering products and bringing out
monographs on emerging engineering
topics are some of the activities being
pursued. NDRF is aiming at becoming
something like Institute of Industrial
Science of the University of Tokyo,
Japan or Battelle Memorial Research
Laboratories in US. Products, patents,
papers and publications should speak for
the achievements of NDRF!
vNDRF also is administering the National
Design Awards (7) and Students Design
Award (45) and every year we are selecting
the best among the competing aspiring
achievers. We are glad to receive worthy
nominations!!

Govt proposes Civil
Aviation Authority

G

overnment
is
considering
establishing a Civil Aviation
Authority (CAA) in India in place
of Directorate General of Civil Aviation
(DGCA), according to Minister of Civil
Aviation Vayalar Ravi.
Apart from the regulatory safety
oversight functions of the current DGCA,
additional functions relating to Economic
Regulation, Consumer Protection and
Environment Regulations have also been
included in the proposed CAA.
The objective is to overcome the
constraints presently faced by DGCA
in terms of recruitment and retention
of technical manpower and inability to
The Chairman and Managing Director, Bharat Dynamics Limited (BDL), Maj. Gen. Ravi quickly address ongoing operational issues
Khetarpal (Retd.) presenting a dividend cheque of Rs.23 crore to Defence Minister, Shri A. K. due to lack of adequate administrative and
financial authority and growing need of
Antony, in New Delhi . Secretary (Defence Production), Shri Shekhar Agarwal is also seen.
the aviation sector.
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ADE to develop
solar-powered UAV

of the questions in these areas, but not at
astronomical cost. That is the challenge
we are facing and we shall innovate and
come out successful.

Aeronautical Development Establishment (ADE) has been
collaborating with National Aerospace Laboratory and has
developed three different types of Micro Air Vehicles which have
been demonstrated to some of the users. ADE is also developing a
2 kg class Micro Air Vehicle, which is undergoing flight trials, says
its Director P S Krishnan in an exclusive interview to Aeromag Asia
Managing Editor Sunny Jerome.
What’s the update on the Rustom-1
Programme ?
The first very short flight of Rustom-1
took place on 17th November 2009. The
lessons learnt from that flight helped in
paying necessary importance to EP skills
& tune flight control commands and
prepare for the series of successful flights
from 16th October 2010. So far we have
had eight successive successful flights
using the 3rd prototype of the Rustom-1
UAV starting from its first flight on 16th
October 2010.
We have been able to demonstrate the
flight auto modes which include nose
wheel steering control on the runway,
auto pilot mode including the autotrim in
the climb out, heading, speed and altitude
hold modes, roll pitch throttle command
modes, way point navigation modes, line
up to landing, safe touch down, nose
wheel steering & application of brakes.
Our flights have so far been restricted
to within five kilometre radius and at an
altitude not exceeding one kilometre
above the Hosur Airfield from where we
are operating.
What about integration of the
payloads?
Rustom-1 with the gimbal payload
assembly carrying Daylight TV & Infrared
Camera was successfully flown on the
8th of December 2011. This brings the
Air vehicle on par with many of the
contemporary UAVs. However, it also
has spare payload weight capacity for
expansion.
Could you throw light on significance
and importance of the Rustom
programme, its applications?
As a matter of fact Rustom-1 programme

was taken up to perfect the technologies
viz., external pilot assisted take off,
automatic nose wheel steering, tuning
of control logics for the climb out,
developing systems for long endurance,
trying out design aspects of data link
required for the Rustom-2 programme
and even try out automatic take off &
landing. All of the above except that last
one have been achieved. However, now it
appears that this UAV would meet the QR
of one of the UAVs that Army is interested
in and thus it is a potential product for the
user. This has significantly increased the
importance of the Rustom-1.
What about Rustom-2? What’s the
progress made so far? And what are the
next few milestones you are looking
for?
It is known that Rustom-2 UAV
programme has been sanctioned in
February 2011 and since then significant
progress has been made due to which
we have been able to finalise the design
of almost all the systems and we have
converted this progress into taking
actions needed for their manufacture.
The most significant milestones we are
looking forward to is to start integrating
the systems of the first UAV some time
in 2013 so that a demonstrable flight can
be had within 3 years from the project
sanction i.e. February 2014.
What are the other UAV technologies
you are working on?
UAVs cover also the high speed targets
for which ADE has successfully delivered
the Lakshya high speed aerial target and
now ADE has developed modified and
advanced Lakshya which has undergone
trials with the users and we are working

with the users for their applications.
In addition, ADE has also successfully
developed Laser Guidance Kit for 1000lb
class bombs.
Could you give a brief on the Micro Air
Vehicles programme in the country?
ADE has been collaborating with
National Aerospace Laboratory and
has developed three different types
of Micro Air Vehicles which have been
demonstrated to some of the users.
ADE is also developing a 2 kg class
Micro Air Vehicle, which is undergoing
flight trials. ADE is the nodal agency
for National Programme for Micro Air
Vehicles through which a number of
technologies in these areas required
for the future are being developed by
giving projects to various Educational
Institutions and other Laboratories.
What are the other new initiatives of
ADE?
As is known ADE is contributing
extensively to the Tejas Flight Control
Systems and Aircraft Simulators for the
various manned aircraft including for
Tejas. This effort will be continued for
advanced medium combat aircraft and
other manned aircraft as needed. ADE
has also developed the Avionics Part
Task Trainer for MiG-27 Aircraft and has
assisted DARE in the development of
Auto Pilot for the same Aircraft. ADE has
been a significant contributor to the
Computerised Pilot Selection System
for our Indian Air Force (IAF). In addition,
ADE is looking for collaboration with a
foreign partner to develop Solar Powered
UAV. ADE will be participating in other
programmes as and when required to by
the DRDO HQrs.
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Rolls-Royce, HAL start
working on new facility
R

olls-Royce
and
Hindustan
Aeronautics Limited (HAL) have
commenced construction of a
new manufacturing facility in Bangalore.
This state-of-the-art facility is owned by
International Aerospace Manufacturing
Pvt Ltd (IAMPL), a joint venture between
Rolls-Royce and HAL, formed in 2010.
This 7,200 m2 purpose-built production
facility will produce components, for
the technologically advanced Trent
family of civil aero engines, as well as
for a number of marine and energy gas
turbines. Located near the HAL airport,
the facility will start production in 2012.
IAMPL will incorporate the latest RollsRoyce manufacturing techniques and will
create job opportunities for highly skilled
technicians and engineers in India.
Commenting on the ground-breaking
occasion, Mr. P.V. Deshmukh, Chairman
HAL said: “Rolls-Royce and HAL have been
strategic partners since 1956 when HAL
started producing the Orpheus engine
under licence. As a result of our strong
collaboration we have progressively
contributed to the development of the
Indian aerospace industry. This groundbreaking event marks a milestone in the
relationship between both our companies
that will extend, well into the future.”
Anil Shrikhande, Rolls-Royce, PresidentIndia said, “This new manufacturing
facility demonstrates our commitment

Offg. Chairman HAL, Mr. P.V. Deshmukh congratulating President Rolls-Royce
India Mr. Anil Shrikhande at ground-breaking ceremony of the Rolls-Royce and HAL
manufacturing joint venture company, at Bangalore.

to the long-standing partnership with
HAL. We plan to develop IAMPL as a
centre of excellence, with the latest
manufacturing techniques and training
programmes. IAMPL furthers our common
objective of enhancing high valueadded manufacturing in India and will
also contribute to the country’s growing
aerospace and technology industry.”
Rolls-Royce has a significant presence

in India stretching back 79 years and now
has more than 1300 engines in service,
across four global market sectors – civil
aerospace, defence aerospace, marine
and energy – all well represented in the
country.
Rolls-Royce has about 200 employees
in India and 650 engineers work on a
subcontract basis in engineering centres
in Bangalore.

Virginia Governor visits QuEST Global

H

on. Robert F. McDonnell the
Governor of the state of Virginia
visited Bangalore in an effort to
gain insights into industries in Karnataka
and to evaluate growth prospects with
the state of Virginia.
His first halt was a visit to the QuEST
Bangalore Centre where he was received
by Dr. Ajay Prabhu, COO, QuEST Global.
The Governor, Robert F. McDonnell
said “We are excited by the partnering
potential with QuEST. We have multiple
synergies that can be leveraged by the
companies and colleges in Virginia by
teaming with QuEST”.
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T

he
Hindustan
Aeronautics
Limited (HAL) has bagged Raksha
Mantri’s award for excellence in
performance (2009-10). Mr. P V Deshmukh,
Officiating Chairman of HAL, received the
award and citation from Defence Minister
Mr A K Antony in New Delhi.
In recognition for achieving improved
organisational performance excellence
through
Research & Development,
improved production and financial
performance,
Export
promotions,
Technology
upgradation,
Lean
manufacturing practices, focus on
Customer Service, adoption of Quality
Management Systems
and Human
Resources
management
initiatives,
“Excellence in Performance” award in the
Institutional Category, for year 2009-10
has been conferred on HAL.
HAL has registered an Export Sales
of over Rs. 200 crore during 2009-10
and emerged as a globally competitive
aerospace company, with supplies of

Dr. Ajay Prabhu adds, “Many of QuEST’s
strategic customers are doing business
in the State of Virginia, which is home to
many Aerospace & Defense companies.
QuEST’s growing competence in this
vertical coupled with our unique ability
to serve US customers at lower costs
while creating American jobs opens up
opportunities for us to serve customers
in Virginia. We are encouraged by the
visit of the Governor to the QuEST facility
in Bangalore which is testimony to the
growing interest in the comprehensive
high technologyengineering services we
provide.”

Dr. Ajay Prabhu, COO QuEST Global and
Hon. Robert F. McDonnell Governor of the
state of Virginia, USA

major structural assembly packages &
large volumes of machined components
to leading international aerospace
companies like Airbus and Boeing
Industries.
During 2009-10, the company exported
a new product: F-18 Gun Bay Door & Wire
Harness to Boeing, USA and concluded
long term contracts worth USD 260 million
to improve export performance. HAL was
identified as the “Supplier of the year
2009” based on their evaluation criteria
for suppliers by Boeing, the USA.
On the Design & Development front,

The Defence Minister, Shri A. K. Antony presenting the Raksha Mantri’s Award
for Excellence 2009-10 to Hindustan Aeronautics Limited, Offg. Chairman Shri P.V.
Deshmukh . Director, HAL, Shri U.R. Chamola also seen.

HAL bags Raksha Mantri’s
award for excellence
the company achieved the Maiden flight
on the first Technology Demonstrator
(TD-1) of Light Combat Helicopter on
29th March 2010. The first Trainer variant
prototype (PV-5) of Tejas flew for the
first time on 26th November 2009. On
the IJT, Integration and flight evaluation
of the new Russian engine AL-55I was
successfully completed.
A new joint venture, International
Aerospace Manufacturing Pvt Ltd,
was formed with Rolls Royce (RR) in
Bangalore during 2009-10. This will
establish indigenous capability in

manufacture of parts for large civil
aero engines and would be a route for
liquidation of offsets.
During
2009-10,
the
company
implemented various HR initiatives like
Job Description & Competency Mapping
Exercise. The concept of Training Within
Industry (TWI) was also implemented
during the year wherein supervisors and
skilled employees become trainers for the
inexperienced ones .Two Workshops on
Knowledge Management for Knowledge
Management Officers by IIT Chennai & IISc
Bangalore were conducted.

The Offg. Chairman of HAL, P.V.
Deshmukh, and the Director
(Finance) Dr. A.K. Mishra presenting
the dividend cheque of Rs.123.17
crore for the financial year 2010-11 to
the Defence Minister, A. K. Antony.
Secretary (Defence Production),
Shekhar Agarwal is also seen.
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ISRO eyes Chandrayaan-2
mission in 2013-14
Chandrayaan-1
was
an
orbiter
around the moon. It carried 11 science
instruments whereas Chandrayaan-2 has
three components namely an orbiter, a
soft lander and a mini rover.
Chandrayaan-1 did remote sensing of
lunar surface from 100km polar orbit.
Chandrayaan-2 will carry out in situ
surface analysis using the instruments
housed in the lander and the rover along
with the remote sensing using the orbiter.

R

Chandrayaan-2 to provide further
evidence of water, ice on Moon

C

handrayaan-2, India’s second
mission to moon, is being
targeted for launch during 201314. Chandrayaan-2 will have an orbiter
(satellite), a lander and a rover.
Chandrayaan-2 is planned to be
launched onboard Geosynchronous
Satellite Launch Vehicle (GSLV) from Satish
Dhawan Space Centre, Sriharikota. While
the lander will be provided by Russia, the
orbiter and the rover are being built by
ISRO.
The payloads to be flown onboard
Chandrayaan2 (orbiter and rover) have
been finalised by a National committee of
experts drawn from ISRO centres, academic
institutions and R & D laboratories and
Chaired by Prof U R Rao, Chairman, Advisory
Committee on Space Sciences (ADCOS) and
former Chairman of ISRO.
The
committee,
after
detailed
deliberations and considering the mission
requirements, weight and power available
for scientific payloads, has recommended
five payloads to be flown on the orbiter
of which three are new and two are
improved versions of the payloads flown
earlier on Chandrayaan-1 orbiter. The
committee has also recommended
two scientific payloads on the rover of
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Chandrayaan-2. Inclusion of additional
payloads, if possible within the mission
constraints, will be considered at a later
date following a detailed review.
The five recommended payloads of
Chandrayaan-2 orbiter are as follows:
Large Area Soft X-ray Spectrometer
(CLASS) from ISRO Satellite Centre (ISAC),
Bangalore and Solar X-ray Monitor (XSM)
from Physical Research Laboratory (PRL),
Ahmedabad for mapping the major
elements present on the lunar surface.
L and S band Synthetic Aperture Radar
(SAR) from Space Applications Centre
(SAC), Ahmedabad for probing the first
few tens of meters of the lunar surface
for the presence of different constituents
including water ice. SAR is expected to
provide further evidence confirming the
presence of water ice below the shadowed
regions of the moon.
Imaging IR Spectrometer (IIRS) from SAC,
Ahmedabad for the mapping of lunar
surface over a wide wavelength range for
the study of minerals, water molecules
and hydroxyl present.
Neutral Mass Spectrometer (ChACE2)
from Space Physics Laboratory (SPL),
Thiruvananthapuram to carry out a
detailed study of the lunar exosphere.

Terrain Mapping Camera2 (TMC2) from
SAC, Ahmedabad for preparing a threedimensional map essential for studying
the lunar mineralogy and geology.
The two scientific payloads on
Chandrayaan-2 rover are:
Laser Induced Breakdown Spectroscope
(LIBS) from Laboratory for Electro Optic
Systems (LEOS), Bangalore.
Alpha
Particle
Induced
X
ray
Spectroscope
(APIXS)
from
PRL,
Ahmedabad.
Both the instruments are expected to
carry out elemental analysis of the lunar
surface near the landing site.
Chandrayaan-2 spacecraft weighs about
2,650 kg at lift-off of which the orbiter
weight is about 1,400 kg and lander
weight is about 1,250 kg. Development
of the subsystems of the orbiter and
the rover is in progress at ISRO centres
in Bangalore, Thiruvananthapuram and
Ahmedabad.
The Indian Space Research Organisation
(ISRO) and Russia’s Federal Space
Agency (Roskosmos) had signed the
Chandrayaan-2 agreement on joint lunar
research and exploration on November 12,
2007 during the visit of the Prime Minister
of India to Russia.

ealising a lunar rover that could
work, communicate and respond
to the ground command for its
mobility and operation in the extreme
thermal environment of the moon is a
challenging task, says Chandrayaan-2
Project Director M Annadurai in an
interview to Aeromag Asia
What’s the update on Chandrayaan-2
project? How is it different from
Chandrayaan-1 venture?

I

ndia is developing an umanned
aerial vehicle (UAV) similar to
American Predator drones with an
investment of Rs 1,500 crore and also
mulling unmanned combat vehicles, key
officials say.
UAV Rustom-2 project is spread over
66 months, Director of Bangalorebased
Aeronautical
Development
Establishment (ADE), a Defence Research
and Development Organisation (DRDO)
laboratory, P S Krishnan, said.
Rustom-2 would have a wing-span of
21-odd metres and an endurance of 24hours-plus, as against seven-odd metres
and 12-15 hours of Rustom-1, which has
already completed five flights. ADE is the
nodal lab for these projects.
Rustom-2 would have new payloads
such as synthetic aperture radar, maritime
patrol radar and collision avoidance
system, among others, he said.
“With its capability and the amount
of payload it can carry, it (Rustom-2)
compares well with (American) Predator
(drones) and other class of vehicles,”
Krishnan said.
The Predator is a nickname given
to one in a series of UAVs, or pilotless
drones, operated by the Pentagon, the

What are the mission objectives of
Chandrayaan-2?
1. Soft landing on the lunar surface 2.
Deploy a mini rover and carry out in situ
mineral and chemical analysis.
Could you elaborate on the tasks of
ISRO, and the Russian space agency in
this venture?
Responsibility of ISRO: Realising and
launching Launcher-GSLV, Chanddrayaan-2
orbiter and Chandrayaan-2 rover along

with Russian made soft lander. Russian
responsibility is realising the soft lander.
At the time of Chandrayaan1
commissioning, it was said that
Chandrayaan2 would take place four
years from then – 2012 – but do you
think there will be slippages in view of
two unsuccessful GSLV missions?
Chandrayaan-2 schedule is 2013 - 14
Could you talk about the intricacies
and complexities in the development
of this satellite, mission per se and
associated technologies?
Realising a lunar rover that could work,
communicate and respond to the ground
command for its mobility and operation
in the extreme thermal environment of
the moon is a challenging task.
Please give details of the scientific
instruments to be flown on the rocket.
Chandrayaan-2 orbiter carries 1.Terrain
mapping Camera; 2. Infrared Spectrometer;
3. Dual frequency SAR; 4.low energy Xray
spectrometer; 5. Solar X-ray spectrometer;
6. A mass spectrometer.
And Chandrayaan-2 Rover carries: 1.laser
induced spectrometer; 2. alpha particle
X-ray spectrometer.

India eyes
UAV similar to
American Predator

CIA and, increasingly, other agencies
of the US federal government such as
the border patrol. Asked if India is also
developing unmanned aerial combat
vehicles, another key DRDO official said
“we are thinking of that one. Some plans
will be there”. Meanwhile, Rustom-1,
the Medium Altitude Long Endurance
Unmanned Aerial Vehicle (MALE - UAV),
would be integrated with payloads by
December end, Krishnan said.
“We have demonstrated all the flying
characteristics of the Rustom more or
less in the final form”. Krishnan said
the Indian Army is keenly watching
the developments of Rustom-1, which
has the potential military missions

like reconnaissance and surveillance,
target acquisition, target designation,
communications relay, battle damage
assessment and signal intelligence. India
has also started working on solar-power
UAVs but is still at the R&D stage.
DRDO’s Chief Controller (Aero), A
Subhananda Rao, said this solar-powered
UAV would have an endurance of “almost
one week”.
“Solar power will have to be harnessed
and energy converters of higher
efficiency will have to be designed,” Rao
said. “Lot of technological challenges are
there. But definitely we will be getting
into that. We are making a case for
project sanction”.
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A C C I P I T E R ®

AVIAN RADAR
Decks being cleared for
maiden flight of LCA (Navy)

D

ream of the country’s first
indigenous effort to build a
carrier borne Naval Fighter
aircraft is about to be realised. Decks are
being cleared now for the maiden flight of
LCA (Navy) shortly.
The aircraft is currently going through a
phase of refinements based on feedback
identified during the course of the
build up and also observed during the
September EGR (Engine Ground Run) of
LCA Tejas (Navy) prototype NP1, followed
by a series of final integration checks and
taxi trials before the first flight.
The team steering LCA Tejas (Navy)
project comprises members of Indian
Navy, Indian Air Force, HAL, DRDO, Centre
for Military Airworthiness and Certification
(CEMILAC), Directorate General of
Aeronautical Quality Assurance (DGAQA),
CSIR Labs, educational institutions, and
other public and private sector partners.
The first EGR of NP1 aircraft had the
primary objective of checking aircraft
to engine integration and activation of
the various systems like flight control,
hydraulics, fuel, electrical and avionics,
which was successfully achieved.
The roll-out of India’s first indigenous
Naval Light Combat Aircraft, the LCA
(Navy) NP1 from HAL Aircraft Research
and Design Centre (ARDC) design hangar
was an important milestone for the
prestigious Naval Program of Aeronautical
Development Agency (ADA), Bangalore
The aircraft, with state of the art
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technologies and punch, is designed
to operate from the future Indigenous
aircraft carriers the Navy plans to acquire.
The LCA (Navy) programme was
sanctioned by the Government in the
year 2003. The first stage of development
includes design and fabrication of one
Trainer and one Fighter, NP1 and NP2
respectively, along with a Shore Based
Test Facility (SBTF) at Goa.
The SBTF will be used to simulate carrier
take off and arrested landing. The LCA
(Navy) NP1 would be flying with the GEF-404-IN20 engine and is designed for ski
jump take off and arrested landing.
The only carrier borne aircraft in the light
category in the world, it will be operating
with a wide variety of operational
weapons and equipment like the Beyond
Visual Range (BVR) missile, Anti-ship
Missiles, Conventional bombs, Air Defence
guns, CCM’s and drop tanks.
The ADA is responsible for the design,
development, build, ground test and
flight test of both the Naval and Air
Force versions of the LCA. HAL is the
Principal Partner of ADA in this task. The
Indian Navy, CEMILAC and DGAQA, in the
development of its aircraft, have played
an important role right from its inception
supporting the program.
The LCA (Navy) will form the air element
of the Indian Navy. Its primary role will
be that of air defence and will provide a
formidable platform with a higher thrust
engine and an optimised mass for suitable

replacement to the ageing Sea Harriers at
a later date.
Technical Features of the Aircraft
 The LCA will operate from an Aircraft
Carrier with a concept of Ski-jump Take
off But Arrested Recovery (STOBAR).
Aircraft gets airborne over a ski jump in
about 200 m and lands 90 m using an
arrester hook engaging an arrester wire
on the ship.
 Derived from the Air Force version
it is a longitudinally unstable fly-bywire aircraft, making it an agile war
machine.
 Flight Control system is augmented
with Leading Edge Vortex Controller
(LEVCON) aiding reduction in approach
speed for Carrier Landing
 Auto throttle function reduces pilot
load by maintaining constant angle
of attack during the critical phase of a
flare-less carrier landing
 Fuel Dump System enables safe landing
by reducing weight in the event of an
emergency landing immediately after
launch from Carrier

TRUSTED
INTELLIGENT
POWERFUL

Role of the Aircraft
 Air to Air
 Air to Sea
 Air to Ground
Dimensions
 Span: 8.2 m
 Length: 13.2 m
 Height: 4.52m

ACCIPITERRADAR.COM
TA R G E T I N G A S A F E R W O R L D ™

www.accipiterradar.com
sales@accipiterradar.com
+1.905.228.6888
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MathWorks holds
annual conference

Vivek Tyagi, county manager – sales and marketing, Freescale Semiconductor India
and Richard Rovner, VP Marketing, MathWorks

M

athWorks, a leading developer
of mathematical computing
software,
successfully
concluded its second annual India user
conference in Bangalore recently.
The conference was attended by over 600
design engineers across industry verticals,
including aerospace & defence, automotive,
computers, electronics & semiconductors,
industrial automation & machinery and
technology services. The conference
featured parallel tracks where MathWorks
customers and technical experts from
MathWorks discussed the capabilities of
MATLAB and Simulink for Design, Modeling,
and Simulation; Implementation and
Verification.
Vivek Tyagi, county manager – sales and
marketing, Freescale Semiconductor India,
presented the customer keynote, and
discussed the integration of MathWorks
products on Freescale’s processors.
He said, “Automotive companies are
under tremendous pressure to introduce
better and more-fuel efficient vehicles in
the shortest time. MathWorks’ Simulink
and Embedded Coder products are among
the leading tools used by our customers
for Model-Based Design with production
code generation, and were a logical choice
for tool chain integration with Freescale’s
latest line of automotive and industrial
automation processor families. I expect
the ‘Motor Control Development Toolbox’
from Freescale, will allow users to leverage
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the modeling environment and embedded
code generation capability from MathWorks
to move quickly from simulation to Freescale
silicon in minutes rather than days.”
Richard Rovner, vice president of
marketing, MatvhWorks, delivered the
keynote entitled “Trends in Engineering:
Opportunities for Innovation.”
He said, “Today’s increasingly complex
systems are developed by teams of
engineers spanning multiple disciplines,
located around the world that must
collaborate effectively under tight design
deadlines. MATLAB, Simulink and ModelBased Design deliver critical technologies
that help engineers address these design
challenges, and we hope that through this
conference, attendees are able to explore
the many new capabilities available, to help
them deliver innovation.”
The conference also featured insightful
presentations by senior engineering
managers from leading MathWorks India

customers such as Electronics & Radar
Development Establishment (LRDE) of
the Defence Research & Development
Organization (DRDO), General Motors
Technical Center India Pvt. Ltd., and
Whirlpool Corporation. The customer
presentations facilitated experience-sharing
and validated the pivotal role of MathWorks
products and services.
“Many of the world’s leading engineering
companies have their R&D establishments
in India, and the country’s engineering
design community is developing innovative
products and applications for domestic
and global use. We are happy that these
engineers have placed their trust in
MathWorks tools. We now have MathWorks
offices in New Delhi and Pune to better
address the needs of our growing base
of commercial and academia users in
Northern and Western India,” said Kishore
Rao, managing director of MathWorks
India. “I would like to thank all participating
customers and partners for being a
part of this year’s MathWorks India User
Conference,” he added.
Demonstrations applying MathWorks
tools throughout the technical computing,
data analysis, control design automation,
and signal processing and communications
workflow from concept to implementation
were on display. Participants benefited from
the MATLAB and Simulink tutorials for the
first-time as well as seasoned users of the
product. Master class tutorials were also
conducted, providing techniques for users
seeking a deeper technical understanding
of product features and applications.
A dedicated exhibition area featuring
MathWorks partners such as Agilent
Technologies, Intrinsic Solutions (authorised
distributor for Lyrtech software-defined
radio (SDR) products in India), NVIDIA,
Opal-RT Technologies, Tektronix, Texas
Instruments, Vector and Xilinx offered
participants the opportunity to browse
through demos, offerings, and solutions.

Bharat Electronics Limited Director (Marketing) Shri H.N. Ramakrishna receiving
Raksha Mantri’s Award for Excellence 2009-10 to BEL from Defence Minister A.K.Antony.
BEL General Manager (IMD), Shri Balakrshnan V.V., ,Secretary (Defence Production), Shri
Shekhar Agarwal also seen.

BEL receives Raksha
Mantri’s awards

N

avratna Defence PSU Bharat
Electronics Ltd (BEL) received
the prestigious Raksha Mantri’s
Awards in five categories for the year
2009-10 at a ceremony held at DRDO
Bhavan in New Delhi.
Award for Best Performing Division:
Mr Anil Kumar, Chairman & Managing
Director, BEL, along with Mr Suresh
N, General Manager (Panchkula Unit),
received the Raksha Mantri’s Award for
the “Best Performing Division” of DPSUs
for BEL’s Panchkula Unit in the Division/
Factory/Shipyard Awards category from
Mr A K Antony, Defence Minister, at the
function.
Established in October 1985 to meet the
growing demands of the Indian Defence
Forces for tactical communication
products, Panchkula Unit is engaged in the
design, development and manufacture of
communication radios, crypto products
and airborne equipment like Head up
Display (HUD). The Unit’s contribution to
the Company’s overall turnover in 200910 was 10 per cent. BEL-Panchkula was

awarded the ‘Commendation Certificate
for Strong Commitment to Excel’ “in
Business Excellence by CII Exim Bank in
2009.
Award for Best Performance in Export:

Mr H N Ramakrishna, Director (Marketing),
BEL, along with Mr V V Balakrishnan,
General
Manager
(International
Marketing), received the Raksha Mantri’s
Institutional Award for “Best Performance
in Export” on behalf of BEL.
BEL achieved exports of US $23.65
million in 2009-10, an increase of 33 per
cent over the previous year. To increase
exports, the company is promoting
contract manufacturing and tapping
business opportunities generated via

Offset implementation.
Award for Import Substitution: Mr
I V Sarma, Director (R&D), BEL, along
with Mr S Ramachandran, Executive
Director (T&BS)/BEL-Bangalore, received
the Raksha Mantri’s Award for “Import
Substitution” in the Group/Individual
Awards category for the design and
development of Digital Mobile Radio
Relay (DMRR), a shelterised mobile
communication system by T&BS
Strategic Business Unit.
DMRR provides an integrated solution
on a single vehicle platform using
Optical Fiber Connectivity, 8 Mbps Line
of Sight Orthogonal Frequency Division
Multiplexing radio connectivity, Star /
Mesh 2 Mbps Satellite link connectivity.
The system seamlessly integrates with
the existing Air Force Network (AFNET).
Award for Design Effort: Mr I V Sarma,
Director (R&D), BEL, along with Mr
A A Mohanram, Executive Director
(Naval System/SS&CS)/BEL-Bangalore,
received the Raksha Mantri’s Award for
“Design Effort” in the Group/Individual
Awards Category for the in-house
design and development of Versatile
Communication System (VCS) Mk III by
Naval Systems (SS&CS) SBU.
VCS Mk III is a versatile system designed
to provide internal communication
facilities and display of status of various
equipment and systems onboard Naval
ships. The system is highly flexible and reconfigurable and can be configured for
all classes of ships. It provides Integrated
Data (Status and Control) and Voice
Communication from a single position
on IVCS. It uses VOIP technology for
Voice & Data communication; interfaces
with the ATM-based integrated data
network (AISDN) onboard the ship;
reduces wiring and interconnections
and provides reconfigurability to the
system.
Award for Innovation: Mr S K Sharma,
Director (BEL-Bangalore), along with Mr S
K Acharya, General Manager (Electronic
Warfare & Avionics)/BEL-Bangalore, and
Mr K Muralidharan, DGM (Avionics/
EW&A)/BEL-Bangalore, received the
RM’s Award for “Innovation” in the
Group / Individual Awards category for
development of software to track and
monitor the manufacturing process
of Digital Flight Control Computer
(DFCC) for Light Combat Aircraft by
Mr K Muralidharan. The cycle time of
manufacture of DFCC has been reduced
because of this software and other
improvement initiatives.
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Saab offers Maritime
Solutions for Indian Navy

I

ndia’s growing economic stature has
brought in newer responsibilities for the
Indian Navy around the Indian Ocean
and beyond. The role played by the Indian
Navy in the recent anti-piracy operations off
the coast of Somalia are a good example of
role that India is expected to play. Concerns
on tightening coastal security have added
urgency after the 26/11 attacks.
Saab’s portfolio covers the air, surface,
underwater and coastal security domains
that provide Naval forces complete
command over the sea. Saab is interested
in catering to a range of requirements of the
Indian Navy and Coastguard. This includes
remotely operated and autonomous
underwater vehicles, state of the art 3D
multi function radar, Sea Giraffe AMB, air
platforms for maritime reconnaissance and
patrol like the Saab 2000 and Saab 340, light
weight torpedoes that are specially suited
for littoral and shallow water operations,
RBS15, the anti ship missile that can be
launched from land, air and sea and can be
suitably configured as a land attack cruise
missile, AIS transponders and command
centres for the National AIS network (a DG
Light Houses and Light Ships initiative) and
training systems like SPURT which can also
be converted to operational roles through
an on-board change of their payload
module.
The Saab group considers India more
than just a market and seeks to forge a
long term relationship towards becoming a
reliable source and trusted partner in India’s
defence.
Saab 2000 MPA, Marine Reconnaisance
The Saab 2000 MPA, is a high performer
providing lot of operational flexibilities for
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various operation scenarios. The Saab 2000
MPA has a high cruising speed, fast climbing
to high altitudes enhanced coverage and
long endurance.
The Saab 2000 MPA comes equipped
with Saab RBS15 anti-ship missile system.
Its unique Command & Control (C2) system
facilitates a seamless planning of missile
launching zones, trajectories and target
seeking activities. The missile launching
sequence and priming are controlled by
customized Store Management Unit.
The Active Electronically Scanned Array
(AESA) radar onboard Saab 2000 MPA
is a modern high performance system
that supports the full range of maritime
surveillance and coherent imaging
modes used for both naval and overland
operations.
AUV62-MR, SPURT Solutions for the
Indian Navy
Saab has offered its Autonomous
Underwater Vehicle, AUV 62, in response
to the Indian Navy’s requirement for Self
Propelled Underwater Targets (SPURT).
This AUV is designed for autonomous long
term missions. The current configuration
for the AUV is for training sonar operators in
detecting, tracking and classifying a variable
speed manoeuvring under water target on
the ship’s sonar system, as also for acting
as a credible target against which dynamic
torpedo firings with practice torpedoes can
be carried out.
The modularity approach adopted by
Saab, makes it possible for AUV 62 to be
reconfigured for mine hunting, search and
reconnaissance, mapping and sea bed
profiling, and environmental monitoring.

The performance of this platform has been
successfully demonstrated to the Navy’s
Field Evaluation Trials Team earlier this year.
SEA GIRAFFE, Radar trusted globally,
customized for India
Saab is offering its Sea Giraffe range
of radars that are amenable to multiple
applications in surveillance and security
roles. The 2D Sea Giraffe LT (SG LT), optimised
for surface surveillance role is easily
upgradable to a full multi function 3D Sea
Giraffe AMB (SG AMB) by merely upgrading
the antenna and some additional software.
This provides a freedom of deployment.
SG AMB is arguably one of the world’s
best 3 D multi function radar and in use by
the Swedish Navy and many other navies.
Its light weight electronically stabilized
antenna makes it the radar of choice for
all war vessels, including those with very
low tonnage. The features of SG AMB that
make it also attractive for surveillance and
control of coastal areas are its high data
update rates (60 RPM), simultaneous auto
tracking capability for over 400 surface,
200 air, and 50 jamming targets, splash
spotting, detection of moving and hovering
helos, UAVs and drones, and effectively
distinguishing small and large vessels in
close proximity of each other.
An “artillery hunting feature” has been
so refined that even mortar /RPG rounds
can be detected in flight, impact point
calculated, warning generated/ transmitted
with details, as also the launch point
determined to enable neutralization of
further threat from that launch point/ area.
Its light weight electronically stabilized
antenna makes it the radar of choice for all
war vessels, including those with very low
tonnage; and this also makes it amenable to
be containerized for rapid deployment.
This radar has been chosen for one of
two variants of the USN’s Littoral Combat
Ship program, and its land equivalent is
included in the air defence solutions of UK
and Australian MoDs
The Saab Promise
Saab is well supported by Swedish
government in efforts to form new
international partnerships and export of
technology. Saab and Sweden have an
established track record of Technology
Transfer, including critical areas. With new
Offset policies stipulated by the Ministry of
Defence, Government of India, well in place,
the Saab group is all geared up to explore
the opportunities for Long Term Industrial
Cooperation with both the public and
private sector players in India.
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2012 Cyber Security
Predictions

W

ith all of the crazy 2011
security breaches, exploits
and notorious hacks, what
can we expect for 2012? We asked the top
researchers of the Websense Security Labs
to take a few minutes and provide their
top predictions for the coming year. Last
year’s Websense Security Labs predictions
were very accurate, so these predictions
should provide very useful guidance
for security professionals. Here are the
highlights;

SSL/TLS secure tunnels for privacy and
protection. First is the disruptive growth
of mobile and tablet devices. And second,
many of the largest, most commonly
used websites, like Google, Facebook,
and Twitter are switching to https
sessions by default, ostensibly a more
secure transmission. But as more traffic
moves through encrypted tunnels, many
traditional enterprise security defenses
are going to be left looking for a threat
needle in a haystack, since they cannot
inspect the encoded traffic.

Social engineering and rogue antivirus will continue to reign.
Scareware tactics and the use of rogue
anti-virus, which decreased a bit in 2011,
will stage a comeback. Except, instead of
seeing “You have been infected” pages,
we anticipate three areas will emerge
as growing scareware subcategories in
2012: a growth in fake registry clean-up,
fake speed improvement software, and
fake back-up software mimicking popular
personal cloud backup systems.
2011 proved that in the world of
enterprise security, anything and
everything goes. This year, as broader
adoption of mobile, social and cloud
technologies explodes, we will see
the bad guys move rapidly to take
advantage of this shift.
One thing we do know from the
explosion of breaches, amplification of
advanced malware, and propagation of

Your social media identity may prove
more valuable to cyber criminals than
your credit cards. Bad guys will actively
buy and sell social media credentials in
online forums.
Trust is the basis of social networking,
so if a bad guy compromises your social
media log-ins, there is a good chance they
can manipulate your friends. Which leads
us to prediction #2.
The primary blended attack method
used in the most advanced attacks will
be to go through your social media
“friends,” mobile devices and through
the cloud.
We’ve already seen one APT attack
that used the chat functionality of a
compromised social network account to
get to the right user. Expect this to be the
primary vector, along with mobile and
cloud exploits, in the most persistent and
advanced attacks of 2012.
1,000+ different mobile device
attacks coming to a smartphone or
tablet near you.
People have been predicting this for
years, but in 2011 it actually started to
happen. And watch out: the number
of people who fall victim to believable
social engineering scams will go through
the roof if the bad guys find a way to
use mobile location-based services to
design hyper-specific geo-location social
engineering attempts.
SSL/TLS will put net traffic into a
corporate IT blind spot.
Two items are increasing traffic over
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Infosys unveils XBRL filing solution

I

nfosys Ltd has announced the launch of XBRL Filing Solution, a
solution forIndian companies to file financial statements in XBRL
(eXtensible Business Reporting Language) format. This solution
is aimed at addressing the requirements of Indian companies who are
required to file their financial statements in XBRL format starting the
financial year 2010-11 based on the Ministry of Corporate Affairs (MCA)
mandate.
XBRL Filing solution is a ‘Ready to Use’ tool, in which users can convert
their excel-based financial information into XBRL format in a few simple
steps. This standalone solution can be easily integrated into a Microsoft
Excel format, post which it can be used immediately after installation.
Raghu Cavale, Head India Businessat Infosys said, “The mandate from
the Ministry of Corporate Affairs (MCA) to digitize the entire process
of preparing and filing financial statements for Indian corporates is
appreciable. This will bring in greater transparency, uniformity, ease
of view and review of financial information. XBRL Filing solution from
Infosys fulfills this demand by giving users a Microsoft Excel based
solution for the generation of reports in XBRL format. This is a part of our
consistent effort to provide appropriate tools to help our clients address
emerging business challenges.”
XBRL Filing solution provides the accountant community a unique
feature that allows them to generate an embedded XBRL report view,
to review financial statements before filing. XBRL Filing solution has
been developed based upon the taxonomy developed for the existing
Schedule VI, as per the existing (non-converged) Accounting Standards
notified under the Companies (Accounting Standards) Rules, 2006.

Maiden flight of first
indigenous Indian AEW&C

T

he first fully modified Aircraft for indigenously
developed Indian Airborne Warning and Control
System (AEW&C) took to skies on 06th December
2011, as part of its first maiden flight in Embraer
facilities at Sao Jose dos Campos in Brazil with about
1000 Mission System Components provided by CABS,
DRDO. These include the critical item – AESA (Active
Electronic Scanning Antenna) Radar Antenna developed
by DRDO and certified from ANAC, International FAR
Certification Agency.
“The flight is a major milestone towards realising the
dream of Indigenous Airborne Early Warning and
Control System, which will put India into a Select Club of
Countries”, said Scientic Adviser to Defence Minister V K
Saraswat, congratulating DRDO Scientists and Embraer
Engineers on this achievement.

Aeromag is Media Partner
for India Aviation 2012
Containment is the new prevention.
For years, security defenses have focused
on keeping cyber-crime and malware out.
Organisations on the leading edge will
implement outbound inspection and will
focus on adapting prevention technologies
to be more about containment, severing
communications, and data loss mitigation
after an initial infection.
The
London
Olympics,
U.S.
presidential elections, Mayan calendar,
and apocalyptic predictions will lead
to broad attacks by criminals.
Cyber-criminals will continue to take
advantage of today’s 24-hour, up-to-the
minute news cycle, only now they will
infect users where they are less suspicious:
sites designed to look like legitimate news
services, Twitter feeds, Facebook posts/
emails, LinkedIn updates, YouTube video
comments, and forum conversations.

exploit kits is that the common factor
here is very simply, the web. Almost all
of the major attacks of 2011 employed
a web component, whether as a vector,
command-and-control center, or the
pipeline for stolen data and critical IP. Web
attacks are going beyond the browser,
and as the number of API web requests
gains momentum we will see attackers
using the APIs for their own malicious
exploitation.
“The most advanced criminals are going
to ride the waves of personal devices,
personal social media use, and personal
web activities of employees to create
more advanced, social engineering
attacks to get in. Many of the business
and government attacks in the coming
year won’t necessarily be about how
complex the code is, but how well they
can convincingly lure unsuspecting
victims to click”, says Dan Hubbard, chief
technology officer, Websense.
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C

Canada’s Carleton University –

arleton University is one of the
dynamic educational institutions
in Canada’s Capital. It provides
innovative programmes in science,
business, engineering, arts, and public
administration; and has realised research
partnerships with numerous public and
private sector organisations.
The University’s main focus is emerging
renewable energy sources such as wind,
solar and bio-fuels as well as looking
at strategies for using traditional nonrenewable sources effectively and
responsibly. It also hosts trade delegations
and policy conferences.
Carleton University has been involved
in serious research with colleagues from
India and related to India for more than
25 years .The Norman Paterson School
of International Affairs enjoys a strong,
international reputation. The School of
Public Policy and Administration, The
Sprott School of Business, the School of
Engineering and Architecture, and the
Faculty of Science work collaboratively
to assure an interdisciplinary approach
to research. The University has also
entered into partnerships with the
business community linking research with
economic development. More students
from Carleton University participate in
exchange programmes with India than
any other university in Ontario.
Field of specialisation
Natural Resources, energy, Sustainability
and
enviormental
management
Population health, health sciences
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Engineering, digital media and computing
Social
innovation
and
economic
development.
Major faculties are
Arts and Social Sciences
 Engineering and Design, Graduate &
Postdoctoral Affairs
 Public Affairs, Science
 The Sprott School of Business etc.


Major projects
Sudbury Neutrino Observatory (SNOLAB)
ATLAS
 Carleton Immersive Media Studio
(CIMS)
 NSERC Internet worked Systems
Security Network (ISSNET)
 Geomatics and Cartographic Research
Centre
 Centre for European Studies (E.U.
Centre of Excellence)
 Canada-India Centre for Excellence in
Science, Technology, Trade and Policy
 Responsible Investment Initiative
Carleton University allows certain
research areas such as
 Natural Science and environmental
management
 Population health, health science
 Digital Media and computing
 Social innovation and economic
development
Milestones
Feb.2010 - India’s Dr. Sukhadeo Throat,
Head of the University Grants Commission

and delegation from Gujarat province
meets with Carleton Officials
March.2010 - Carleton President Runte
meets with government, business
and university leaders in Pilani, Delhi,
Bangalore, Pune and Mumbai and signs
MOUs
May 2010 - Faculty specialising in nuclear
science and physics along with senior
university executives meet at Carleton with
Dr. R Chidambaram, Principal Scientific
Advisor to the government of India
June 2010 - Student from elite Indian
Institute of Technology (IIT) in Kharagpur
undertakes three-month project at
Carleton under MITACS Globalinks to study
energy consumption and connectivity of
directional antennas, which emit a signal
in only one direction
July 2010 - Carleton hosts delegation
from India’s geospatial commission,
representatives of the Indian High
Commission, Natural Resources Canada,
ISTP Canada and CubeWerx Inc., for a tour
of Carleton’s Geomatics and Cartographic
Research Centre for Excellence.
August 2010 - Official launch of the
Canada-India Centre for Excellence in
Science, Technology, Trade and Policy at
Carleton, Canada’s first centre dedicated
to building trade partnerships, scientific
and cultural links between Canada and
India.
The Government of India hosts Carleton
President and Board of Governors Chair
for a series of high level government
meetings and MOU signings in Delhi and
Mumbai.

Deepening links with India
September 2010 - Roundtable discussion
with the Hon. Sushil Kumar Shinde, India’s
Minister of Power, at Carleton.
Carleton hosts Indian Industry Minister
Anand Sharma at roundtable discussion
with industry leaders
Additional Secretary Sheila Sangwan
of India’s Department of Science &
Technology leads delegation to Carleton
to discuss remote sensing projects.
Carleton and the Mahatma Gandhi
Peace Council of Ottawa host Gandhi,
King, Ikeda: A Legacy of Building Peace
art exhibit and lecture by Dr. Lawrence
Carter, Dean of the Martin Luther King Jr.
International Chapel at Morehouse.
October 2010 - Ed Broadbent receives
the Gandhi, King, Ikeda Award at Carleton
and Mr. Broadbent delivers speech “Global
Democratic Development: What Should
and Should Not Be Done?”
December 2010 - Goldy Hyder, Carleton
Board member and General Manager
and Sr V-P with Hill & Knowlton Canada,
represents Carleton and delivers keynote
speech at the Indo-Global Education
Summit in Hyderabad.
January 2011 - Indian Council for Cultural
Relations establishes Visiting Chair at
Carleton focused on India-related studies
in partnership with the Canada-India
Centre for Excellence.
Carleton hosts India High Commissioner
S.M. Gavai and launches The Year of India
in Canada 2011.
February 2011 - Carleton President meets
with Indian officials and signs MOUs in
Delhi, Hyderabad and Mumbai.

Carleton President gives keynote speech
to faculty and students at first national
cultural festival of BITS, Pilani at the
Hyderabad Campus.
Canada-India
Education
Summit
announced for June 2011 with the Shastri
Indo-Canadian Institute, in partnership
with Carleton University, the Department
of Foreign Affairs and International Trade
Canada, the High Commission of India,
and the Association of Colleges and
Universities of Canada.
March 2011 - Carleton announces firstever Canada-India Innovation Summit, to
be held in June 2011 in partnership with
the High Commission of India, Dept. of
Foreign Affairts & Intl. Trade, ISTP Canada,
FICCI, SNC Lavalin, Nordion, and Magor.
May 2011 - The Deshantari of OttawaCarleton hosts a two-day celebration of
Rabindranath Tagore on his 150th birth
year at Carleton University with academic
lectures
and
multimedia
cultural
performances.
June 2011 - June 17-18: Canada-India
Education Summit attended by more
than 20 Vice Chancellors from India and
more than 20 Presidents and designates
from Canadian universities. Special guest
speakers include the Hon. John Baird,
Canada’s Minister of Foreign Affairs, and
Smt. Daggubati Purandeswari, Min. of
State for Human Resources Development
(Higher Education), India.
June 20-21: Carleton hosts the firstever Canada-India Innovation Summit to
foster dialogue among senior executives
from industry, government, academia

and break new ground in science and
technology collaboration.
Ottawa-based
tech
entrepreneur
Sreedhar Natarajan donates $1.5M to
Carleton’s Canada-India Centre for
Excellence
Led by Phil Rourke, Carleton’s Centre for
Trade Policy and Law (CTPL) conducts a
Canada-India trade negotiation simulation.
The Shastri Indo-Canadian Institute holds
its annual multidisciplinary conference at
Carleton University.
August 2011 - Carleton celebrates several
significant donations to the Canada-India
Centre on Aug. 15, India’s Independence
Day and a major holiday in India. The
centre has received national support,
with funding coming from areas as far as
Toronto, Montreal and Vancouver. Major
donations from 10 Vancouver families,
many of whom were present during the
celebration, formed a cornerstone of the
centre’s financial backbone.
October 2011 - A statue in
commemoration of the life of Mahatma
Gandhi was unveiled at Carleton on Oct.
2. by S.M. Gavai, High Commissioner of
India; Dr. Jag Humar, president of the
Mahatma Gandhi Society of Ottawa;
Dr. Pradeep Merchant, chairman of the
Indo-Canada Ottawa Business Chamber
and representatives from Carleton’s
Canada-India Centre for Excellence in
Science, Technology, Trade and Policy. It
is located in front of Carleton’s new River
Building, which will permanently house
the Canada-India Centre for Excellence in
Science, Technology, Trade and Policy.
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The Air Officer Commanding-in-Chief, Eastern Air Command, Air Marshal S. Varthaman alongwith the Aircrew during the
inauguration of the Advance Landing Ground (ALG), at Vijaynagar, Arunachal Pradesh on November 18, 2011.

QuEST acquires engineering services
division of GKN Aerospace

A

s GKN Aerospace looks toward
the next stage of its strategy, the
company has formed a long-term
relationship with QuEST Global Engineering.
QuEST has acquired GKN Aerospace
Engineering Services and entered into
a long-term agreement to provide the
engineering skills and resources to support
GKN Aerospace’s long term growth
strategy.
GKN Aerospace retains over 200 engineers
and in so doing GKN will retain and continue
to grow the core engineering skills necessary
to lead future programmes and technology
developments.
This sale to QuEST creates a powerful
engineering specialist operation, able to
operate as an effective strategic partner to
GKN Aerospace and many other customers
worldwide. It adds 290 skilled engineering
personnel to the 2,800 professionals already
employed by QuEST across their 18 global
‘delivery centres’.
“This acquisition will enhance our
engineering capability close to our
customers in Europe. We are very pleased
to bring rich engineering talent from UK
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and Australia as a result of acquiring this
asset from GKN.” said Ajit Prabhu, CEO,
QuEST Global Engineering. “QuEST has
been supporting GKN for the past several
years as a preferred supplier and this move
only reinforces our quality of delivery
and confidence shown by GKN to our
partnership. With this enhanced capability
and our low cost centres in India using
our unique local-global approach, we will
be able to deliver high quality services
at optimised costs to our aerospace and
defence customers, especially in work
streams such as design, stress, concessions,
continuous product development and
manufacturing engineering.”
Phil Swash, President and CEO,
Aerostructures Europe, GKN Aerospace
comments: “This is a significant step in our
strategic development. In forming this
relationship with QuEST, we are playing to
our mutual strengths. We are confident that
QuEST has the necessary focus and critical
mass in the engineering services sector
to not only grow the existing business but
also provide GKN Aerospace with flexible
and cost effective access to the engineering

skills necessary to support GKN Aerospace’s
ambitious growth strategy.”
GKN Aerospace Engineering Services has
provided skilled, stand-alone engineering
support on aerospace and marine
projects across military and civil sectors.
Customers, including major companies
such as AgustaWestland, Airbus, Boeing,
BAE Systems, Lockheed Martin, Northrop
Grumman, Rolls-Royce and Sikorsky, as
well as GKN Aerospace, have been assisted
with maximising performance in areas such
as product development, manufacturing
efficiency and life cycle support.
QuEST Global Engineering has a Global
Product Development framework that is
anchored on a local-global approach to
Product Engineering to ensure close cooperation between the customer teams and
QuEST’s Global teams. With a proven track
record of 14 years of product engineering
experience, the company has engaged
with highly reputed global technology
leaders in the field of aerospace & defence,
aero engine, power generation, oil & gas,
industrial machines, consumer goods and
other vertical sectors.
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Green Campuses: Leading
to Greener Pastures?

Dr. L.V. Muralikrishna Reddy
Director, National Design
and Research Forum

F

or the uninitiated, the term Green
Campuses or Sustaining Campuses
needs to be defined. The Center for
Green Schools Higher Education defines
Green Campus as an education community
that is improving energy efficiency,
conserving resources and enhancing
environmental quality by educating for
sustainability and creating healthy living
and learning environments. The concept
of Green Campus is not completely new.
It has existed for many years; however,
the concept is gaining popularity as more
and more environmentally conscious
academicians, educationists, college
managements, teachers, and students
are actively working toward making their
campuses green.
Constructing a green building on a
campus minimizes the use of resources.
The concept of green campus is now
well-known and appreciated by people
who are responsible for creating
healthy, environment-friendly learning
environments for students. One of the
key goals of this initiative is to reduce the
emission of carbon dioxide in the campus,
the use of energy, the use of water, and
so on. Today colleges and universities
need to build campuses that comply with
the standards set by independent bodies
like United States Green Building Council
(USGBC). The USGBC is a non-profit
community of leaders in the USA that
promotes sustainability in how buildings
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are designed and built. They created the
Leadership in Energy and Environmental
Design (LEED) ™ rating system, which is a
certification process that examines and
validates that a building is environmentally
sustainable.
The key task on our hand is to create
awareness about the importance of
green buildings in India. This effort can be
massive because the real estate industry
in India is booming at the moment. The
number of new buildings, commercial
space as well as campuses built of
colleges and universities, is increasing
exponentially. Sustainability needs more
attention in metropolitan cities where we
see a critical need to minimize the impact
of buildings on human health and the
environment. The LEED Green Building
Rating
System™ encourages the global
adoption of sustainable green building
and development practices through the
creation and implementation of widely
accepted tools and performance criteria.
Besides LEED, we have Indian Green
Building Council (IGBC) rating systems
for homes, factory buildings, SEZs, and
townships.
LEED-INDIA is a Green Building Rating
System which is a nationally accepted
benchmark for the design, construction,
and operation of high performance
green buildings. As per the survey report
posted on the Indian Green Building
Council (IGBC) website, there are 150
LEED-registered green buildings and 23
LEED-certified green buildings in India. In

the year 2007, about 80 green buildings
registered with LEED-INDIA, and this
number is almost 200% of the numbered
registered buildings in 2006. Albeit the
number of registered green buildings
is encouraging, the number of certified
green buildings is still less than 20% of the
registered buildings. While we have lots
of work to do in this area, we can draw
inspiration from top rated green building
projects, such as the following:
Suzlon Energy Limited, Pune
Biodiversity Conservation India Limited
(BCIL, Bangalore)
Olympia Technology Park, Chennai
ITC Green Centre, Gurgaon
The Druk White Lotus School, Ladakh
La Cuisine Solaire, Auroville
Doon School, Dehradun
Raintree Hotels, Chennai
Rajiv Gandhi International Airport,
Hyderabad
The catalyst to the green building
movement in India is the CII-Sohrabji
Godrej Green Business Centre in
Hyderabad that was LEED rated as the
first platinum green building in India.
Although LEED and IGBC are striving to
improve India’s leadership and position
in the global green building movement,
we, as engineers, have to do our bit
as technical citizens of this country to
increase awareness about green buildings
and to convey our customers, colleagues,
and friends to adopt green building
standards. We have to make a start
somewhere, some day. Let’s do it today
and make our country green.
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Fostering R&D activities of Engineering Institutions –
IE(I) Grant Scheme and NDRF Proto Lab

Dr. U. Chandrasekhar

on development of pico satellites.. It is
to be specifically mentioned that the
current IE (I) President Er. G. Prabhakar
and the President-elect Er. S. L. Garg have
expressed whole-hearted support to these
programs. Prof. N. R. Bandhyopadhyay,
Chairman – CATE has also been a pillar
of strength for the advanced technology
initiatives. With this kind of enthusiastic
help and support shown by the IE(I)
functionaries and engineering colleges,
the activities of RDC are poised to witness
continuous upsurge.

For the past few years, the Institution of Engineers
(India) R&D committee and CATE have taken
up notable initiatives to catalyse research culture
among engineering students through campus
reach-out programs and collaborative student
projects. These initiatives have positively impacted
many institutions all over the country in terms of
enabling the innovation in engineering projects
and enabling industry-research laboratory
interactions. Dr. U. Chandrasekhar, Chairman –
R&D Committee of IE (I) explains the essential
aspects of these initiatives.
Formula student car Project of an engineering student team supported by IE(I) - RDC

What are the initiatives of the
Institution of Engineers (India) to
promote research culture among
engineering students?
The Institution of Engineers (India)
through its constituent ‘Research and
Development Committee (RDC)’ has been
taking proactive steps for many years to
promote research culture and innovation
among engineering colleges and
technical universities. One of the main
activities of RDC is to provide funding to
engineering college students for carrying
out projects through its grant-in-aid
scheme. The other important activity is
the campus reach-out program through
which RDC directly interacts with students
and faculty for providing insight into the
contemporary research needs of Indian
industries. Besides these initiatives, design
engineering forum of IE(I) called National
Design & Research Forum (NDRF) plays a
nodal role in facilitating mission-mode
engineering projects connected with
micro air vehicles, bio sensors and pico
satellites. Currently NDRF is carrying out a
national mission project called NP-MICAV,
with the funding of DST and DRDO. In
this mission, more than 20 academic and
industrial partners are collaborating on
various research activities connected with
fixed wing, rotary wing air vehicles and
ornithopters. This consortium includes
IITs, IISc, Drone Aerospace, MSRSAS,
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Anna University, Concordia University
and several other research laboratories.
Several student teams at graduate and
post-graduate level are working for
realisation of complex and technically
challenging engineering systems.
Can you give us more details about
RDC grant-in-aid scheme?
The funding scheme is open
throughout the year to the students
from all engineering disciplines. The
funding is provided at UG, PG and PhD
levels. It is seen that students from even
3rd year of engineering with concrete
project ideas are availing the funding
opportunity. Typically emphasis is
given to the projects that reflect the

contemporary needs of the industry.
During 2010-11, we gave importance to
projects in inter-disciplinary areas like
rapid manufacturing, micro air vehicles,
information security, alternate energy,
micro sensors and nano technologies.
Selection of the student batches for the
grant- in- aid support is carried out by
RDC by consideration of factors such
as novelty of project ideas, research
credentials of the institution, clarity of
thoughts with reference to technical,
commercial and time-schedule related
aspects. It is expected that the student
teams that receive the grant-in-aid
submit periodic progress reports and
final copy of the dissertation with due
acknowledgment to IE(I).

Research & Development Committee (RDC)
The Institution of Engineers (India)
•
•
•
•
•

Dr. U. Chandrasekhar - Chairman
Prof. R. K. Dave, Member
Dr. L. V. Murali Krishna Reddy, Member
Lt. Gen. B. S. Dhaliwal (retd.), Member
Dr. J. P. Barnwal, Member

How many projects were supported
by RDC and what is the future outlook?
For the year 2010-11, we provided
funding to about 70 engineering student
batches belonging to 15 states including
Andra Pradesh, Karnataka, Maharastra,
Punjab, Orissa, Tamil Nadu, Kerala,
Rajasthan, West Bengal, etc. In many
cases these projects have led to quality
publications, facilitating the placement
and higher education opportunities of
the students. Buoyed by this success,
a collaborative pico satellite project
(student satellite program) was initiated
by RDC with an objective of educating
the engineering students in satellite
technologies. Student teams from four
self-financed engineering colleges are
working on this project, with PESIT,
Bangalore as the nodal center. Each of
the college teams is assigned the specific
task related development of satellite
imaging payloads, ground station, control
system, satellite structure, onboard
computer, telemetry and telecommand
units. Renowned space research scientists
Padmashri Prof. R. M. Vasagam and Dr. V.
K. Agarwal are providing the mentoring
and technology leadership respectively.
Drawing inspiration from this project,
many of the students have chosen to
pursue their UG and PG projects in areas
pertinent to satellite technology. Core

funding to the project teams is provided
by IE(I)-RDC. Additional funding for
aiding the fabrication and integration
activities is provided by the collaborators,
viz PESIT - Bangalore, SKREC - Chennai,
Sona College – Salem and Veltech R&R
University - Chennai. It is pleasing to
note that many more research oriented
institutions like TOCH - Cochin, Kalaignar
Karunanidhi Institute of Technology Coimbatore, Nehru College of Engineering
& Research Centre – Thrissur, Sree Sakthi
Engineering College – Coimbatore and
Sri Manakula Vinayagar Engineering
College - Pondicherry have expressed
keen intent to join the ongoing initiative

Can you tell us about MOU between
IE(I) and VTU for supporting the
engineering?
Visvesvaraya Technological University
(VTU),
the
premier
technological
university of Karnataka head quartered
in Belgaum and IE(I) have signed MOU
on 5th November, 2011 for providing
grants to engineering student teams of
VTU. By virtue of this memorandum, ten
engineering student teams of VTU would
be provided with grant-in-aid assistance
of Rs. 50,000/- each for pursuing projects
at UG and PG levels. Selection of student
teams is carried out as per existing IE(I)
procedure that involves web enabled
submissions and technical review. This
MOU would be in force for a period of
three years starting from 2011-12.
Please tell us about the campus reachout programs of IE(I)-RDC
To foster R&D culture among
engineering campuses, IE(I) has taken
a few concrete steps. The provident one
among these imitutiatives is ‘Campus
Reach-out’ programs through members
of IE(I)-RDC, Chairman-NDRF and
Chairman-CATE visit the campuses and
conduct free seminars for delineating
the features of innovative student

Dr. U. Chandrasekhar, Chairman – RDC addressing a group of engineering students
and faculty during R&D interaction meet
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Forum for Enabling Learning Initiatives
and Placements in Engineering Colleges

B

Exchanging of MOU with engineering colleges for collaborative development of pico satellites by engineering student teams.

projects and their ensuing impact over
the technical education. Through these
programs IE(I)-RDC has been able to
directly interact with more than 3,500
students from various institutions. These
interaction programs were conducted in
centers like Jabalpur, Anantapur, Salem,
Chennai, Mangalore, Vijayawada, Jaipur,
etc. RDC reach out program reflect, the
message of President, IE(I) who had
announced in his inaugural address that
reaching out to engineering instruction
is among the priorities of IECD.
Please tell us about the Proto Lab and
its use to engineering students?
As you may be aware Rapid Prototyping
is an innovative manufacturing process
wherein a digital model is directly
transformed into physical part without

the usage of tools and fixtures. The
salient feature of RP is its ability to
fabricate within few hours or days, even
in the instances of extreme geometrical
complexity. In recent years, use of RP
technology has grown significantly
in various sectors like Automotive,
Aerospace, Defence, Bio Engineering,
Foundry, Electronics, etc. National
Design & Research Forum (NDRF) has
set up a rapid prototyping facility based
on fused deposition modeling process
for enabling the design activities of
engineering students. This centre
named “Proto Lab” has facilities for CAD
modeling using CATIA and prototyping
out of thermoplastic material. Currently
these facilities are being used for
enabling the design and development
of mini and micro air vehicles.

Does NDRF provide any training to
engineering students in design and
prototyping domains?
By virtue of the fact that NDRF has
adequate design and prototyping
resources,
both
in
terms
of
infrastructure and expert manpower,
training programs are launched by
NDRF to train the students. These
training programs focus on computer
aided engineering (CAE) practices and
help the participants to get functional
insight into design and development
cycles
of
complex
engineering
systems. The training activities are
supported by Jet Wings Technologies
in CAE domain and Aerotrix in MAV
domain. Both of these organizations
are headed by qualified aeronautical
engineers.

Setting up of NDRF Proto Lab for aiding the product design and prototyping activities
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ackground to the formation of the
Forum
During
November
2011,an
interactive event was held at C TIDES, IIT
– Chennai with about 170 principals of
engineering colleges, deans, training and
placement officers (TPOs) from 17 different
states of the country with thematic focus on
“Transformation of engineering students
into industry acceptable talent”. During
this event several proactive approaches
towards learning and placement were
discussed including formation of a forum
that can facilitate learning and placement
initiatives of engineering colleges. Through
a discussion among the attendees, a
consensus was achieved for forming a
nation-wide forum.
Objectives of the Forum
Objective of FELIP is to provide nationwide
platform for faculty members and TPOs who
would like to launch proactive initiatives for
transforming the students into industry
acceptable talent.
FELIP would work for enhancement in the
professional stature of TPO fraternity.
FELIP would strive to promote high
standards in training and placement
through an industry-oriented approach
with innate compliance to code of ethics.
FELIP would also serve to broaden
understanding of the recruitment process
among all the stake holders (students,
managements, industry and government)
and act as an advocate for the interests of its
members.
Forum Details
FELIP will strive to represent high
quality in all modes of learning initiatives
(training programs) and placement. Only
the dedicated faculty members, TPOs,
professionals from Industry and allied
enterprises are admitted into membership.
FELIP would develop code of ethics and
professional practice guidelines that help
members to comply with the high standards
in their functionalities.
FELIP would not project placement as the
sole destination but project “employment”
as the natural outcome of good learning
system.
FELIP would promote initiatives such
as internships, industry-oriented training
programs, funded student projects,
entrepreneurship programs, missionmode projects, certified workshops, etc.

for inducting technical skills, domain
knowledge and soft skills into the student
fraternity.
FELIP would take steps to ensure constant
connectivity among the members at
regional, state and national levels through
several modes such as tele-conferences, web
enabled initiatives, regional seminars and
national conferences. All these platforms
would be so designed as to facilitate free

Faculty so that industry takes cognizance of
our views.
The membership of FELIP would be
open to faculty members, TPOs and
professionals from the allied organizations.
Provision would be made for two modes of
membership – Associate Membership and
Life Membership. Associate membership is
renewable each year and life membership
indicates one-time payment. FELIP would
have provision for honorary fellowship that
can be conferred on renowned personalities
/ professionals / heads of national bodies.
The operations of FELIP would be
governed by a National Council (NC) headed
by an Honorary Chairman.
Operations of NC would be supported by

exchange of information on best practices.
FELIP would promote awareness in
equitable manner on the opportunities
among all the current and emerging
sectors including IT sector, core industries,
engineering services and research
organizations.
FELIP would also strive to create affiliations
and linkages with national institutions
of higher learning and also international
TPO organizations for updating domain
knowledge and enlarging the network.
FELIP would bring out periodic news letter
(electronics or physical journal) for circulation
among members and other stake holder.
The journal would furnish information on
training programs, placement drives, web
resources and information on regional
events.
FELIP would conduct periodic meeting
with industry majors to get insight into
industry expectations of various sectors.
FELIP would strive to create a forceful
mouthpiece for the TPO community /

special purpose sub-committees namely:
Professional Ethics Committee, Publication
Committee,
Academic
&
Training
Committee, Industry Relations Committee
and Membership Committee. These special
committees would be responsible for action
plans and measures, based on the direction
of NC.
A separate FELIP committee would be
established to evolve guidelines related to
career planning, employment conditions,
promotion policies, etc. and circulate this
information among stake holders.
FELIP would have provision for
institutional
and
organizational
membership of those organizations that
help in the realization of objectives. The
outline for institutional / organizational
memberships would be drawn by the
Membership Committee. FELIP would
confer awards of excellence on those
individuals or organizations who make
substantial contributions in the larger
cause of learning and placement.
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FELIP Forum for Enabling Learning
Initiatives and Placements

Re-engineering India, the Gandhian way


FORMAT FOR EXPRESSION OF INTEREST TO JOIN FELIP













 





 





 






 


 





 





 










 







  








 





•






•
 






•



•
 


•
 





Associate Member ( )
Lite Member ( )


•
 






•




•






•








•







•
 





          


Aeromag

48

Dr. Wooday P. Krishna
ver six decades have passed
after India won freedom. But
the objectives of our freedom
struggle are yet to be translated into
reality. The Independence Pledge which
used to be taken during the freedom
struggle asserts ‘the unalienable right’
of the people of India ‘to enjoy the fruits
of their toil and have necessities of life so
that they may have full opportunities of
growth’. Successive governments in free
India have not succeeded in ensuring
the enjoyment of this right by all people
in the country. Three days before his
assassination, Mahatma Gandhi, in The
Harijan dated 27-1-1948 observed that the
people of India were yet to win ‘economic
freedom, social and moral freedom’
thereby clearly emphasizing that our
freedom is incomplete.
Few western countries are affluent.
They are prosperous.
Our earlier
planners copied the western models of
development. They ignored the fact that
western countries like Britain, America,
became affluent by exploiting other
colonial countries.
India became independent after the
Second World War. Gandhiji wanted India
to adopt a non-exploitative economic
pattern based on the rural economy. Our
planners did not follow the path shown by
Gandhiji. We are experiencing the results
of this wrong path. There is exploitation
of the poor by the rich. Rich is becoming
richer and poor, poorer.
Agriculture and industry are two
major resources which can generate
employment. Our target is to become

O

self-sufficient in our food requirement
and this is possible through agriculture.
After independence we built dams and
brought new high-yielding varieties of
seeds. These went in an adverse direction
and brought harmful results.
For
instance, excess water through irrigation
canals resulted in creation of wet deserts
which brought alkalization and water
logging. The other consequence for
building dams was the displacement
of large number of people who lived in
that area. We destroyed forests and gave
room for ecological imbalance. Gandhian
Economist J. C. Kumarappa suggested
that the best way to check the surface
water flow is by constructing contour
bunds and check-dams instead of going
for big dams. He opposed use of chemical
fertilizers which upset the chemistry and
biology of the top soil.
Use of high-yielding varieties of seeds
requires larger quantities of water,
chemicals and fertilizers which make the
farmer dependent on commercial interests
to supply these needs. This has led to
sacrifice of bio-diversity and the farmers’
interests for the benefit of commercial
interests. Kumarappa opposed use of
petroleum products and all machines that
made their use necessary. Our age-old
bullock economy is shattered.
Gandhiji was never against science
and technology. He wanted science
and technology to be adopted in
such a way as to suit a nature friendly
pattern of production and to reduce the
capital requirement, reduce the energy
required and at the same time, provide
opportunities for self-employment to
more and more people.
Gandhiji
advocated
decentralized
production
pattern.
Decentralized
production does not displace rural
population and it goes with our age-old
culture. Technology can be adopted to
improve the efficiency of our villages. To
meet our daily requirements, we have to
adopt decentralized production pattern
only.
Ram Pratap in his book Gandhian
Management says: ‘Gandhi never used any
adhoc method in his search for solutions
to the problems he encountered in his life.
He studied the genesis of problems, the
ground realities and legal implications;
only then he decided methods and means
to attain the goal. Also as a social engineer,

he was always reinventing himself and
his environment by applying checks and
balances to adapt to the changes without
changing his rock-solid philosophy. His
approach for managing man, machine,
materials and methods, were not derived
from any legislation, force or fright, but
were the distillate of humanitarianism
and an outcome of self-actualization and
introspection sustained by an inner force
and inner discipline’.
Gandhiji’s fundamentals for changing
the world were:
• Change yourselves.
• You are in control.
• Forgive and let it go.
• Without action you are not going
anywhere.
• Take care of this moment.
• Everyone is human.
• Do not ever give up.
• See the good in people and help them.
• Be in harmony with thought word and
deed.
• Continue to grow and evolve.
Gandhiji outlined three basic principles
of Sarvodaya or the Welfare of All:
• Good of the individual is contained in
the good of all.
• All have the same right of earning their
livelihood from their work.
• A life of labour is the life worth living.
Gandhiji offered a ‘Talisman’ to be used
as a litmus test to evaluate a policy or
decision. Call to the mind, he said, ‘the
face of the poorest and the weakest man
you may have seen, and ask yourself if the
step you contemplate is going to be of
any use to him’.
• Policy must always be decided by a
majority vote, but it does not cancel the
minority vote.
• Process defines result. Means are as
important as the ends.
• Build on what you have.
On the occasion of the 26th Indian
Engineering Congress, let us dedicate
ourselves to re-engineer India on
Gandhian lines always keeping in mind the
interest of the poorest and the weakest of
our countrymen.
Dr.Wooday P. Krishna
Council Member of the Institution of
Engineers (India) and Chairman, Gandhi
Peace Foundation, based in Bangalore.
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President of India, Mrs
Pratibha Devisingh Patil,
Raksha Mantri, Mr AK
Antony, Chief of Army Staff,
General VK Singh watching
Sudarshan Shakti.

Bird Strike Research
Group of India - a Reality

Army conducts Sudarshan
Shakti in Rajasthan

T

housands of Indian
soldiers in tanks and
fighter jets took part
in manoeuvres in the Desert
sector near the border in
the long-scheduled exercise
SUDARSHAN SHAKTI, which
showcased the might of Indian
Army. Approximately 50,000
troops along with T-90, T-72,
Arjun Tanks and BMPs carried
out simulated assaults on their
objectives with the Artillery and
IAF providing the support.
Exercise Sudarshan Shakti
was witnessed by the Supreme
Commander of Armed Forces,
the President of India, Mrs
Pratibha Devisingh Patil on the
05 December. The President
was accompanied by the Raksha
Mantri, Mr AK Antony, Chief of
Army Staff, General VK Singh,
and other senior dignitaries.
This exercise was a trendsetter
for the “Integrated Theatre
Concept”. The transformation of
the force is at making the Army
a more agile, versatile, lethal
and networked force.
“In this exercise, we tried out
new structures, strategies,
and test beds of an integrated,
seamless air-land battle”, an
Army official said.
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Dr. K. Ramachandra

It has been a long journey….,
Has taken more than a decade to formally launch the
Bird Strike Research Group of India (BSRGI), after the
initial efforts to form a National Advisory Body related
to Bird-Strike Issues and provide R& D support to
Aeronautical Administrative & Regulatory Agencies such
as DGCA, AAI and perhaps to Defense Agencies such
as DFS, CEMILAC got stalled and stymied for various
reasons. This dream is now realized through the formal
Inauguration of BSRGI, a Society registered in Bangalore,
the main hub of Aeronautical Activities in the Country.
Dr K.Ramachandra, former Director of the Gas Turbine
Research Establishment (GTRE), DRDO and the CEO
of the National Program on Micro Air Vehicles (NDRF
Projects), who spearheaded this initiative at the National
Design and Research Forum (NDRF) of the Institution of
Engineers (India), talks to AEROMAG about the Vision
and Mission of this Research Group, aspirations of the
People around this initiative and the Action Plan to make
it contextual and contemporary.
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What is the motivation to set up yet
another Group, while already several
R&D laboratories and Administrative
Bodies are functional and active in this
field?
Several Research Programs are in
progress at a few R & D Laboratories and
Academic Institutes in the Country. These
are sporadic responses to several incidents
and accidents that keep taking place in the
Aviation Industry in the Country and are
not necessarily well coordinated towards
holistic long term solution to several areas
in Bird Strike Management.
Excepting the strategic work planned
by agencies such as DGCA and the
IAF, who have their own internal Bird
Strike Advisory Groups, the on-going
activities at R&D labs are not focused on
addressing the long-term issues. Much
of the work coming under the umbrella
of the Air-Force and Civil Aviation, on the
other hand, is also focused on immediate
operational problems and is oblivious to
issues related to design, development &
materials of Aircraft and Aero-Engines,
which are integral part of Bird Strike
Management. There is also a lack of
communication amongst all agencies and
individuals dealing with the complicated

phenomenon of Bird Strike on Aircraft.
Therefore, there is the dire need for a
Body which has the mandate and depth
of reach to look at all the problems of Bird
Strike Hazard, in a holistic fashion and take
care of problems across the breadth and
width of the country. Bird Strike Research
Group of India is a possible solution to this
hazy picture in the Country.
What is the near-term and long-term
agenda and action plan of BSRGI?
Near-term priority task of BSRGI is to
convene the first National Symposium
on Bird Strike Hazard in the Indian
Context and discuss the strategy to be
developed in interfacing BSRGI activities
with those that are in progress in other
Organizations. A part of this endeavor is
to bring out a National Directory of birdstrike related projects that are in progress,
update the total Data-Base on incidents of
bird strikes, Directory of domain experts,
categorization of their field of activity
and identify “Gap-Areas” with respect to
the overall objectives as indicated in the
Vision and Mission document of BSRGI.
The long-term activity is to integrate
Civic Bodies of major cities with the
on-going efforts in minimizing bird

movement around busy airports, as well as
medium sized and new airports in smaller
cities. This integration effort shall include
all stake-holders: Administrative and
Regulatory Bodies, Airport Authorities,
Civic Bodies of Cities and Towns, Engineers
and Biologists involved in Bird Strike
Prevention, Aircraft and Engine Designers
, Production, Maintenance and Repair
Agencies, Universities and Engineering
Service Agencies. The first step in this
direction is to involve Universities and
Colleges in the vicinity of Airports and
use the technical talents of students and
faculty members in studying bird habitats
and develop appropriate bird scaring
devices. An MoU between National Design
Research Forum of the Institution of
Engineers and the Visvesvaraya Technical
University has already been established to
initiate this work around smaller airports
such as Mysore, Hubli, Belgaum and
Mangalore, which is a formidable task, but
is likely to spread awareness and percolate
down to various strata of the Society,
which is a long term need for combating
Bird Strike menace.
This Research Group, as a National Body
and as its long-term perspective, has also
planned to affiliate with the International
Bird Strike Committee and draw lessons
from the experience of other Member
Countries
There are a number of R&D
Organizations that are involved in Bird
Strike related activities. What is the
relevance of BSRGI in this context?
As already mentioned, the BSRGI takes
the role of major integrator and facilitator
of all on-going Bird-Strike related activities
and support the Safety Administration
Agencies in Civil Aviation and Defense
Services. It has the mandate to forecast
advanced and futuristic processes and
technologies on par with what is going
on in International scenario and help in
upgrading our indigenous Technology
Readiness Levels. Use of advanced radars,
laser sweeping methods, better utilization
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of satellite imagery are but few of the
many possibilities and necessities to make
Indian Airports less vulnerable to these
Avian Strikes
We hear about a number of National
Groups around the Globe. How do you
plan to leverage their presence?
Almost every country with even a small
fleet of aircraft has its own National Bird
Strike Committee, which looks after the
safety interests of the passengers and
tries to reduce losses to airlines due
to Bird Strike events. These National
bodies play the second line and support
role for the Airline Operations of their
countries. Ultimately they are all part of
the International Agencies and exchange
useful data and technologies amongst
them and take part in the development
of critical technologies on a long term
basis. With the BSRGI fully operational, it
would provide the much needed forum or
platform for not only the National Teams
to interact but also to enable faster and
easier exchange of technical solutions to
bird-strike damage to aircraft, with other
National and International Agencies.
This exchange of information and
technology would cover almost all facets
of preventing Bird Aircraft Strike Hazard
and would to a large extent overcome
the imaginary barriers built amongst the
Governmental Agencies across the World
and commercially competing Airline
Operators.

and Civic Bodies. The BSRGI is modeled as
a support outfit, integrating all technical
activities needed and play the role of a
National Level Consulting Agency. BSRGI
will therefore play a complementary role
to these organizations. A schematic of
such organizational linkage is shown in
Figure 1
Can you throw some light on the
historical background and genesis of
BSRGI?
As mentioned earlier every country with
reasonably complex airline operations
handles safety on priority and handles
these
time-bound
technological
challenges through organizations similar
to BSRGI. Unfortunately, we don’t have

independent and technically competent
body which can handle majority of these
problems comprehensively and build
technical skills through these problemsolving experience and training of Air
Safety Personnel. The initiative to start
such a Society was mooted almost a
decade back as a part of the DRDO or
CSIR where failure investigations of
Aircraft Systems due to Bird-Hit were
being carried out sporadically and was
only limited to Failure Investigations. This
proposal was not favored since it was
not in the Chartered Mandate of any of
these Organizations and hence it went
into hibernation. It is only last year that
the Institution of Engineers (India) agreed
to take up this Societal Issue under its
mandate. BSRGI is thus registered as a
Society under the National Design and
Research Forum (NDRF) of the Institution
and will easily network with these workcenters to take up the challenges of Bird
Strike prevention, Damage mitigation
Why is this Research Group located in
the Institution of Engineers (India)?
The Institution of Engineers has as
many as 15 Technical Divisions, including
Aeronautical,
Civil,
Environmental,
Electronic, Mechanical and Metallurgical
Engineering, having access to many
Laboratories and Academic Institutes. It
has the mandate to spread awareness
amongst engineers and common people

How can BSRGI support and help
agencies such as DGCA, DFS and
CEMILAC?
The DGCA, DFS and the CEMILAC
have much bigger and Nationwide
Administrative and Safety Enforcement
role and they need to operate through
several Inspection Systems, R & D Agencies
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on various issues affecting Society. It has
a wide reach and has its branches almost
all over the Country and is thus a good
choice to run this “Study and Research
Group-BSRGI” under its umbrella.
How do you expect this Research
Group to be Self-Supportive and attain
International Stature?
Handling Bird Strike Phenomenon with a
mandate to significantly reduce or totally
eliminate bird-strike incidents in the
Country is a humungous task, needing
the coordinated effort of many skilled
and motivated engineers, scientists and
administrators. This cannot be and will
not be achieved overnight and would
certainly need large scale funding.
BSRGI would certainly seek financial and
technical support from all the stakeholders and is planning to approach
funding agencies of the Government for
this purpose, apart from using meager
internal funds available.

and unique problems. Hence, in terms of
complexity and vastness of the problem
areas, this will truly be a long duration
activity. Sustainability will be dictated by
the technical and financial support given
by the stake holders and the knowledge
base available in the country for this
activity.
Inclusivity is dictated by the integration
of several pockets of knowledge base
available around the core problem area.
To give a feel for the inclusive nature of
the activities under BSRGI, the following
are self-interest groups and stake-holders
who are likely to be integrated into a
cohesive Bird Strike Research Group of
India (BSRGI)
Few of the Major Tasks to be
integrated
• Handling of Birds on Ground
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•
•

Pilot Reporting System Review
Accident Investigation
Ornithological Studies of
Habitats
Bird Migration Habits
Bird Size and Weight Review

Bird

Chemical engg. course lacks on
several fronts: Dr. Sukumaran Nair

Core Teams and Support Agencies to
be networked:
• Design, Development Agencies of
Aircraft, Aero-Engines and Systems
• Production Agencies of Aircraft, AeroEngines and Systems
• MRO Organizations
• Private Organizations dealing with
Bird Strike Events
• Bombay Natural History Society (BHNS)
• Certification Agencies and Service
Agencies
• DGCA, CEMILAC, DFS, DGAQA, NAAI
• Airline Operators from Services

PROPOSED ORGANIZATIONAL LINKAGE : BSRGI

What is the specific agenda of
activities for the next few years?
Since this pertains to short -term plan,
development of a Directory of Projects
and Personnel working in this field,
Survey of Bird-Habitats at new airports,
Bird-Hazing using RC controlled Mini
Air Vehicle, specifications and feasibility
study on Laser Sweeping , Tracking of
Birds by Ground Radars and development
of modified algorithms for the existing
Radars, Development of suitable Micro
or Mini Air Vehicle to have higher level of
intelligence required to chase birds away
from Airports, preliminary flight tests
on MICAVs for Bird Hazing are few of the
examples of targeted technologies, one
of which is shown in Figure 2.
How do you see the activities of BSRGI
as Sustainable and Inclusive?
Effort required for Airport management,
bird avoidance on the ground and in flight,
robust design of aircraft and aero-engines
, development of bird strike simulators
required to train Pilots & Air Traffic
Controllers are not only huge but also
need large time frames. Sound strategies
on Bird Strike Elimination need 5 to 10 years
of continuous hard and sustained effort.
This effort has to encompass more than
25 to 30 primary disciplines, depending
on the geographical, environmental,
seasonal variations and the type /density
of aircraft operating in the Airports.
Each airport has its own characteristics
& complexity and poses very different

•
•
•

D
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Schematic of the Role of BSGRI in National Bird Strike Avoidance Activity
Dr M P Sukumaran Nair
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Airport Management
Bird Scaring
Neighborhood & Township Planning
Garbage Disposal
Falcon Training
Laser, UV, Stroboscopic Lighting
Decoys
Low Cost Radars
Design & Certification of Aircraft and
Engine Structure
Handling of Birds in Flight
Bird Remnant /
Bird Debris
Identification
Material Characterization: Bird &
Aircraft Materials
Simulation of Bird Strike Phenomena
Software Development

•
•
•
•

Air Force, Navy, Army, Coast Guard
Government Civil Airline Operators
Indian Private Airline Operators
Engineering Design Service Agencies
in India
• India
Based
Multi-National
Companies
• R & D Organizations associated with
Bird-Strike Phenomena
• Editors, Critics & Commentators on
Aerospace Technologies in India
• Universities
and
Educational
Institutions Linked with Bird Strike
Phenomena
• Government
Administrative
&
Advisory Bodies
AR&DB(DRDO), DST, CSIR

r M P Sukumaran Nair, consultant and educator, has a professional expertise
spanning over 35 years in the Fertilizers and Chemicals industry and
Government in India. He was formerly Special Secretary to Chief Minister,
Government of Kerala, looking after development projects, project monitoring and
programme implementation. He also served as Chairman, Chemical Engineering Board
of the Institution of Engineers (India), Chairman, Institution of Engineers (India), Cochin,
Managing Director of the Travancore-Cochin Chemicals (TCC) Ltd, Cochin, India, Chief of
Production and Corporate Planning at M/s Fertilizers and Chemical Travancore (FACT)
Ltd, India.
He has over three and a half decades of technical and management expertise in the
public sector industry at the M/s Fertilizers and Chemical Travancore (FACT) Ltd, India’s
pioneer fertilizer, chemical and petrochemicals manufacturer, FEDO, India’s premier
engineering design and consultancy and chlor-alkali industry major TCC Ltd.
He holds BS degrees in Chemistry and Chemical Engineering and is a Postgraduate in
Ecology and Environment. Dr. Nair also has an MBA (Marketing), PhD in Management and
has published more than 90 technical/management papers at National/International
Forums /Publications.
He is a regular contributor to Hydrocarbon Processing, Nitrogen and Syngas, Fertilizer
International, Chemical Engineering, Chemical Weekly and Chemical Industry Digest and
a reviewer of ASM International and UNDP Millennium Ecosystem Assessment reports
Besides being a corporate manager and researcher, he is well experienced in planning,
design, operations and troubleshooting in the processing industry. His specializations
include consulting in corporate management and industrial development strategies, project
economics and asset management, facilities planning, engineering, design and consultancy
management, project TEFR and DPR, pilot plant scale up, project management, monitoring
and control, turnaround strategy for sick industrial units, process plant environment, health,
safety and risk management and technical presentations.
Dr. Nair is a Fellow of the Institution of Engineers (India), was Chairman of its Cochin
centre, Member of the American Institute of Chemical Engineers (AIChE) and the
European Federation of Chemical Engineers (EFCE). He is very actively associated with
various Professional bodies and Institutions and serves on several expert advisory
committees to the Central and State Governments in India.
A recipient of the Outstanding Chemical Engineer award of the Indian Institute of
Chemical Engineers (IIChE), he is listed in the Marquis’ Who’s Who in the World.
Dr. Nair shares his thoughts in this interview with Aeromag Asia
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Could you share your thoughts on
the Indian Engineering Congress, how
it has evolved over the years, and the
road-map you would like to see going
forward?
The Indian Engineering Congress
started as the annual event to take stock
of national development in engineering
& technology, review its practices to
engulf optimisation of all kinds of
resources,
reducing
environmental
burden of development and drawing up
a sustainable development paradigm
for future which may be used by policy
planners in the Governments to develop
projects and implement them to satiate
the many wants of the community.
We are a developing country with a
GDP of over 3 trillion US dollars currently
growing at 7-8% and hence the nation
has to undertake several massive projects
in almost all disciplines to advance the
Indian community, liberate them from
penury and ensure a decent livelihood to
all ensuring an equitable and sustainable
distribution of the country’s natural
resources and wealth generated by the
deployment of our labour. This task is
indeed challenging for on the first instant
for engineers and they have to arm up
themselves with the latest advances and
adopt best global practices to fruitfully
address
this daunting task. Though
IEC covering almost all disciplines of
engineering is directed to address this
need, if we look back the achievements
are like a drop of ink in a vast ocean. In this
respect, I look at the Bangalore Congress
as a major initiative in building up a
national character and reputation for the
IEI most positively.
What’s your take on the chemical
engineering courses offered in the
country? What are your suggestions to
improve things further, and also make
the students job-ready?
The Chemical Engg course offered in the
country, I think is lacking on several fronts.
There is an immediate requirement that
the structure, content and delivery of CE
education be restructured to meet the
changing needs of the industry, services,
academic, R&D and other sectors besides
rendering it affordable to common
people.
Most colleges yearly churn out number
of CE graduates and post graduates who
need a lot of conditioning so as to fit
into the frame work of existing business,
academics and industry. Most of these
institutions heavily thrust on their
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curriculum and related academic subjects
and often do not impart any exposure
essentially required for the raw graduates
to get into the organisational frame work
of the working environment within the
least possible time. This situation has to
essentially undergo a change. How can CE
education be rendered effective is a matter
to be discussed among the academics,
industrial leaders and policy planners.
One suggestion is that the CE curriculum
shall extend beyond the boundaries of
their universities and institutions, At least
for a period of one year that too at the
fag end of their professional education
students shall undertake an internship
with the institutions. This will definitely
empower them to easily acclimatise with
the environment in which they have to
live soon after they leave the university.
In the present economic environment,
innovation and development play a
key role in maintaining and enhancing
competitiveness in all spheres of economic
activity. As in the developed world,

Technology and Management Institutions
and Universities shall interact closely with
the industry world and work together for
betterment of existing methodologies
as well as seeking new pastures with an
innovative outlook.
Could you give an overview of
chemical processing industry in India,
how it’s been growing in recent years,
and its potential in the near-term.
The chemical industry is one among
the fastest growing industrial segments
in India. The bulk of chemicals industry
produced in India go into a variety of
manufacturing which include fertilisers,
pharmaceuticals, textiles and plastics,
agrochemicals, paints and dyes. Recently
depreciation of the US dollar against
Indian rupee and increased energy costs
has volatilised substantial earnings of the
industry. This situation is being tackled
through all around optimisation of
operations, increasing capacity utilisation,
capitalising on R&D, innovation and a host

of cost reduction approaches.
We have been expecting major strides
in the petrochemical sector with the
Govt’s announcement of the Petroleum,
Chemicals and Petroleum Investment
Region (PCPIR) Policy but very little
advances we see. But the massive land
requirements proposed under the
much talked about PCPIR policy and the
nationwide general protest in conversion
of agricultural land for the use of industry
and real estate have posed a setback.
As such it may take some time more for
some of them to materialise after crossing
the initial hurdles. In fact some of the
investments that are expected in India are
slowing moving to the Middle East shores.
The fertiliser sector continued to be under
a policy vacuum. New investments are not
coming up for the fact that there exists
no incentive at all. The last major urea
plant was commissioned in 1999 and last
diammonium phosphate (DAP) plant was
commissioned in 2000. No expansion of
existing units also took place since 2002.
Pricing, ensuring availability of natural
gas, rethinking on subsidy administration,
overseas investment and import parity
pricing, construction of liquefied natural
gas (LNG) terminals, shift to nutrient
based subsidy regime are all areas where
ad-hoc policies prevail for over a decade.
The resultant decline of the industry and
consequent increase in imports to around
30 % of our requirements at exorbitant
cost are evident in the Indian fertilizer
scene. The Chlor-alkali industry is set to
grow 5-6 percent nationally as indications
are there for the increased demand in
India and at the same time enjoy price
stability for Soda ash, Caustic soda as
well as chlorine products. Following the
increased allocation for healthcare and
education sectors in the last year’s Union
budget and the boom in the construction
sector, an increased demand for chloralkali products is evident. A national level
policy to support energy intensive sectors
through allocation of captive hydel
projects and encourage development
of renewables is needed. Water use by
the industry is also getting into public
debates and conservation and reuse of
water needs more attention.
Last year there was lot of discussions
on the development of biofuels as a
sustainable alternative to petroleum
based fuels. In a situation where the
climate change issue has become a
formidable challenge, biofuels offer a
reasonably good option to satiate the fuel
and energy requirement world over. A

policy framework under which increasing
cultivation of energy crops and conversion
of food grain to fuels do not entangle offer
balanced and sustainable approach for
national development. The safety, health
and environment (SHE) performance of
the industry in the past years has been
good. There is an all around consciousness
towards process safety in operating
installations. Apart from routine the safety
checkup industries conduct on site and
offsite mock drills to ensure that safety
systems and emergency management
plan are in good working order.
Nationwide efforts are also underway
to safely handle and dispose industrial
hazardous waste. European Union’s new
regulation -- Registration, Evaluation
and Authorisation of Chemicals (REACH)
-- aiming at achieving a higher level of
health and environmental protection
and promoting the free movement of
chemicals in the EU, as well as enhancing
the long-term competitiveness of the EU
chemical industry and innovations inside
the EU came to effect in Europe from 1st
of June 2007.
REACH requires manufacturers and
importers of chemicals to produce data on
all chemical substances that are produced
or imported into the EU in volumes
above one tonne an year. Appropriate
risk management measures must also be
identified and users informed of them. The
result of this is that responsibility for the
safe use of chemicals will be transferred
from the authorities to industry.
The new law necessitates registration
of one lakh plus chemicals, polymers
and intermediaries to be registered and
documented by the manufacturers.
The scope for foreign direct investment
(FDI) in the chemical sector which will
bring new technologies, generate lots of
employment and boost manufacturing

activity is to be tapped extensively. There
shall be renewed efforts at the Central
and State Government’s level to pool the
investment potential and aspirations of
the Gulf countries with the opportunities
for economic development existing
in the and the vast prospects of the
domestic market to strengthen the Indian
manufacturing sector and take advantage
of such developments.
As of now price level of most chemicals
remain good and demand is also on the
rise. Sectors like fertilisers where there is
long standing policy vacuum resulting
in stagnation and withering look up for
determined efforts to policy planners to
see a new growth impetus. Those who
enjoy protection of antidumping duties
may have to come to terms with the reality
that such protections are likely to wax out
soon and are required to reduce costs by
a host of optimisation efforts at all level operations, maintenance, procurement,
human resources, marketing, warehousing
etc.
Refinery,
fertiliser,
power
and
petrochemicals are themselves major
investment and high technology
decisions and very often these units are
put up by different agencies and function
as independent companies. Technology
brings in lot of scope for exploiting
the synergy with in these units, which
could play a major role in improving the
bottom line of current operations of these
units. Integration of refineries, fertiliser
and petrochemical plants, and power
generation units at the planning phase
itself to develop integrated complexes will
help to drastically reduce emission and
other pollutants and ensure optimised
operation.
Gasification technologies are gaining
worldwide acceptance and offer state
of art solutions to the increasing fuel
and feedstock costs. Conversion of coal,
biomass etc to power and chemicals
through gasification offer immense
scope for countries like India and China
where coal is abundantly available and
processing technologies have become
proven and cost effective. We may have
to pursue the Chinese experience in this
harnessing clean coal and gasification
technologies for making fertiliser,
petrochemicals and generation of power.
Meeting adequate requirement of
trained manpower for construction, and
operating chemical installations have
become a daunting problem in the Gulf
region and in developed countries. Most
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of the young generation of engineers is
shifting to IT, Management, marketing
disciplines and engineering trade
is very often a second choice. India
with its vast human resource pool of
cost
effective
and
qualified
engineering manpower may like to take
advantage of the situation. To meet such
demands we may have to restructure our
engineering curriculum with a focus on
project implementation, construction
management and safe operation and
management of large installations.
Industry operators have a major
commitment and a lead role to play in
the matter of ensuring its corporate social
responsibility objectives. Concrete efforts
to share information on environment
safety and health with the public, provide
for involvement of the local community
and working with active environmental
groups in the region to enhance public
perception of the industry are also
important.
What do you think is the role and
contribution of chemical engineers in
India’s growth story?
CEs have a major role to play in the current
national development linking it to the
aspirations for a better living for the large
working age population of this country.
It encompasses several fields – food
security, health care, chemical processing,
development
of
new
generation
materials, energy development, natural
resource conservation, pollution control
and
environmental
sustainability,
safety and risk mitigation, construction,
transportation, recycle and reuse of
effluents, cleansing of rivers and water
bodies, remediation of contaminated sites
and so on. Innovative approaches have
to be developed to contain the carbon
intensity and reduce the environment
burden of present mode of manufacturing
and usage of products. Concerted
efforts coordinating all stakeholders
–Government, industry, institutions,
academia and local communities- under
a well defined and discrete national level
development strategy and action plan
holds the key to this task.
Given
your
vast
experience,
share your thoughts on the Indian
engineering field, its potential, shortcomings, positives and negatives, and
the policy initiatives needed.
Indian engineers are tremendously
innovative and also capable managers
and troubleshooters. We have carved
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our own insignia in areas where the
country suffered technology denial. Our
achievements in atomic energy, space
science, speciality chemicals and pharma
bear testimony to this. Also we have
been successful in getting technologies
transferred and adapted to suit our
needs. We have total capabilities – from
conceptualisation to commission and
management of plants in several core
areas such as fertilizer, refining and bulk
chemicals. If we have meaningful policies
in place the country could develop

its technical capabilities and achieve
a better contribution to the national
economy. Still there are areas of shortfall.
Most of the work done in our national
laboratories does not see the light of the
day. Maturation and commercialisation
of technologies developed in these
institutions most often do not happen
at the pace with which the country is
growing. Fruitful industry- academia/
University interaction is at its lowest ebb.
In several situations Governmental policies
are a stumbling block to development.

he stringent requirements in today‘s defense and
mission critical space expeditions have mandated the
need for deeper understanding of complex structures.
The aerospace industry and manufacturers unrelenting
passion to enhance the performance of commercial and
military aircraft is driving the development of improved high
performance measurement equipment. The importance of
quality assurance and management is growing rapidly in all
design and production processes. As production is becoming
more and more decentralized, the need for strict quality
control is necessary at all levels both internal and external,
to ensure hassle free assembly in the final production phase,
resulting in high quality final product. At the same time, the
development of technology has provided engineers and
researchers the capability to perform sophisticated analysis
in near realistic environments. The analyses are usually based
on engineering principles implemented in complex computer
programs that have evolved to address the details required for
modern day design and development programs.
Worldwide engineers are continuously pushing the limits
in trying to design and optimize aerodynamic properties,
improve structural performance of the existing designs and
often the digitized models for wind tunnel testing are created
by using 3D scanning – non contact techniques. The general
trend in the industry to shift to non-contact measuring
techniques is due to the fast and efficient capture of complete
surfaces and because contact-based measurement systems
invariably deliver slightly distorted results as the instrument
comes in touch with the softer materials of the test objects.
The non- contact measuring system can be fully automated
which rules out the error due to operator influence.
Typically large areas of aircraft airframes / vehicles were being
manually inspected for structural integrity using traditional
methods like tap-testing, single point eddy current and
ultrasonic testing. With the introduction of new lightweight
materials, these methods are no longer sufficient to detect
all defects. In addition, it was observed that much of the
inspection data is either not retained or is analyzed using nondigital methods. The traditional methods are time consuming,
largely undocumented and occasionally lead to missed defects
which could be critical. The inspection process is critical given
that many of the aircraft/vehicles would be subjected to harsh
battle field environment and could have also exceeded the
original design life.
Repeatability and reliability issues inherently accompany
manual inspection and measurements and several thousands
of man hours could be required to complete the inspections
or digitisation. Manual processes would require the use of
ladders, supports, man lifts, overhead life lines, harnesses.
Moreover manual inspection and measurement techniques
heavily rely on the expertise of the technician, and their visual

and tactile analysis techniques. The cost of manual inspection
and measurements is thus high and there is no reliable method
to ensure all potential damage locations have been inspected
or critical areas were accurately digitised.
Steinbichler is presenting technology perfectly fitting the
steadily growing application requirements of the defense and
aerospace industry, particularly for product development,
research studies, quality control and inspections. Automation

ensures completeness of inspection and improves the reliability
and consistency of measurements.
Some common application areas of our technologies
include structural deformation study, surface and sub-surface
inspection through paint and other coatings to determine any
dents, cracks or corrosion, aerodynamics study, Computational
Fluid Dynamics, assessment of turbine condition and
efficiencies, material testing, digital mapping and tracking of
all defects on the CAD model, surface positions pertaining
to aircraft structures, reverse engineering, quality assurance,
symmetry checks, tire testing, detection of dimensional and
positional locations of defects on aircraft skin structures.
Our technology has also enabled our customers in exploring
the behaviour of various complex structural components when
subjected to operational conditions and vibrations. These
studies have helped them in understanding and predicting
vibration and thermal induced stresses and studying the
mechanical- structural designs.
Typically the production phase of a product is associated with
huge expenses. We specialize in offering innovative solutions
that could be put in use in the initial concept and development
phase of a product, where the associated costs are relatively
low, when compared to the final production phase.
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Thereby enabling our customers to focus on their core product
development, improvement and hence save on costs incurred
during actual production stages. Our technology increases the
completeness and repeatability of inspection. Our systems help in
detecting even the smallest of deviations relative to the reference
data. Our systems enable the data acquisition to be completed in
1/6th of the time when compared to traditional methods which is
a deciding advantage.
Some of the advantages of our technologies include;
Accurate digital records.
 Assures 100% inspection coverage of areas of interest.
 Digital mapping of defects to the CAD model.
 Eliminates the need for coatings or strip paint, thereby saving
on labour and material costs.
 The process could be automated and hence could be put to
use 24X7.
 You can now measure the various gadgets and devices even
when they are located in confined spaces.


COMET5: White light fringe projection system is designed
for applications in the most diverse areas of industry;
Variable fields of view and a modular sensor concept allow
for digitizing objects of a vast variety of sizes with highest
precision.

Our cutting edge technology solutions consist of the following
products:

ABIS II: – an optical sensor system that is available in
different versions and system concepts – allows the fast,
reliable and ultra-accurate detection of not only 3D defects on
the inspected part (e.g. dents, bumps, sink marks, waviness,
constrictions or cracks), but also of contrast-sensitive defects
(e.g. scratches, adhesive residues, dust and dirt) using the
new contrast sensor upgrade. Time-consuming and thus
expensive rework in subsequent process steps, e.g. at the
finish belt, can be efficiently reduced.

T-SCAN3: Innovative concept of an intuitive-to-use highprecision laser scanner, T-SCAN 3 now takes the system to a
higher level with its dynamic, compact and ergonomically
optimized design: The extremely light-weight handheld unit
allows effortlessly capturing the 3D coordinates even of large
parts without tiring the user.
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# 68,Chinnappa Garden Link Road,
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D. V. Nagabhushan
he Institution of Engineers (India) is
the only professional body born in
India which obtained the legislature
enactment as Royal Charter during the
British regime by His Majesty the King
Emperor George the Fifth. The IEI is a self
perpetrating body like superior judiciary in
India both Supreme Court and High Courts
under the new collegiums system on
par with the High Courts of Judicature at
Chennai, Mumbai and Kolkata which were
also established under the Royal Charter.
Even after independence, in view of the
Government of India Act, 1935, Indian
Independence Act, 1947, abolition of privy
council jurisdiction Act, 1949 specifically
enacted Article 372 of Constitution of India
and other legal enactments, the Royal
Charter is valid even today as has been
confirmed by the opinion of Mr.Setalwad,
Former Attorney General of India. The
view has been substantially confirmed
by various judgments of High Courts of
Kolkata, Madhya Pradesh and others which
have held that the letters Patent of 1865
is not ultra vires the Government of India
Act 1935 or of the Indian Independence
act, 1947 and as such these letters patent
are still in force within the meaning of
Article 372 read with Article 225 of the
Constitution of India. In fact, Government
of India has itself taken cognizance of this
fact while formulating the Architects Act,
1973 and has clearly mentioned the status
of IEI.
The Charter mandates the institution
under
various
clauses
including
advancement of science, practice and
business of engineering, acquiring and
carry on control, advice, etc., with regard to
engineering educational establishments.
In accordance with the responsibility given,
the institution has a partial implementation
introduced the examination for corporate
membership, section A & B which is
distinctly a non-formal education which
was not in vogue in the country the
consequence of which is, IEI has produced
more than 3 lakh engineers who have
corporate
membership
recognized
equivalent to degree in engineering. In
order to encompass every engineer in the
country, the institution has established
15 disciplines of different category like

T

associate member, member, fellow,
honorary fellow, etc., prescribing needful
qualifications, age and experience. The
institution expects its members to be
exemplary and honest in all professional
dealings for which purpose a Code of
Ethics for corporate members has been in
vogue and any violation results in a severe
disciplinary action.
It is unfortunate that few vested interests
in the country intend to denigrate the
status of the institution and efforts have
been made to provide new Law which, if
brought in, would be illegal as a parallel
law cannot be enacted on the same
subject. This issue has been very validly
brought in and established by the then
President of IEI and former Union Minister,
Shri K. L. Rao who brought in the necessary
sense to the powers-that-be at that time
resulting in withdrawal of such efforts by
the Government of India.
Even the efforts of a few individuals
and associations to prevail upon the
government for a new law have been
turned down by legal decisions of High
Court of Delhi.
The fact is, the institution is empowered
by the enactments of Royal Charter for
registration of Engineers or any other
activity to control or supervise the
engineers in the country. All clamours
so far by others are probably due to the
institution not exercising its own powers
though vested under Royal Charter. IEI
being the largest professional body with
6 lakh engineers has to take a bold step
and take action for registration with the
institution of any engineering graduate
for purpose of practice and bring this to
the notice of Government of India with a
request that any one not registered with
IEI should not be recognized to practice
engineering service or activity under the
government or its peripheral bodies. It is
heartening to note that the council of the
IEI is now geared up to face the situation
and it is hoped that appropriate action will
be initiated by the institution to restore
its glory by exercising the powers vested
under the Royal Charter which is a valid
law of the land even now.
(D. V. Nagabhushan is Council Member
of the Institution of Engineers (India)
& Consultant based in Bangalore.)
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he technique of creating or
enhancing or enriching the illusion
of depth in an image or a video
footage by presenting two offset images
or video footages separately to the left
and right eye of the viewer is called
“stereoscopy” (also called stereoscopic
vision or 3D imaging or stereo 3D or
S3D). The set of these 2D (x & y axis) offset
images/visuals are then combined or
processed in the brain instantly to give
the perception of 3D depth or z axis. This
can be accomplished in the following
three ways:
The viewers wear eyeglasses to combine
separate images from two offset sources
The viewers wear eyeglasses to filter
offset images from a single source
separated to each eye
The light source split the images
directionally into the viewer’s eyes (no
glasses required to view which is also
known as Auto stereoscopy)
On a 2D plane stereoscopy creates the
illusion of 3D perception along with real
depth information from the images/
visuals. Over the period of human
existence, our vision uses several cues to
determine relative depths in a perceived
scene. This paper discusses the various
contemporary
issues,
challenges,
applications and opportunities of stereo
imaging system as a multidisciplinary
research initiative.
Though this technique has originated in
the year 1838 has evolved continuously
over the period and got the attention
of many due to the revolutionary
breakthrough in Image Processing/
Digital Imaging and enhanced computing
capabilities are promising versatile
applications of “Stereo 3D” cutting
across all disciplines. Stereoscopy is
useful in viewing images rendered from
large multi-dimensional data sets such
as are produced by experimental data.
Modern industrial three-dimensional
photography may use 3D scanners to
detect and record three-dimensional
information (Fay Huang et al, 2008). The
three-dimensional depth information
can be reconstructed from two images
using a computer by corresponding the
pixels in the left and right images. Solving
the “Correspondence Problem” in the
field of Computer Vision aims to create

Aeromag

62

C. S. Bharathy
Chief Operating Officer
and Scientist, Global
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Research (GISR), Chennai

Dr. K. Gopalakrishnan
Chairman, The Institution
of Engineers (India),
Karnataka State Centre

meaningful depth information from
two images (Dornaika and Hammoudi
2009). The correspondence problem tries
to figure out which parts of an image
correspond to which parts of another
image, after the camera has moved, time
has elapsed, and/or the objects have
moved around. Given two or more images
of the same 3D scene, taken from different
points of view, the correspondence
problem is to find a set of points in one
image which can be identified as the
same points in another image.
6D Vision is the combination of
stereoscopic measurement and the
optical flow, which effectively uses
a stereo camera system to perceive
the surroundings in 3D similar to the
human. The speed of the moving object
can be computed or predicted as well
by analyzing the motion of the image
sequence of the moving object and the

Dr. L.V. Muralikrishna Reddy
Director, National Design
and Research Forum,

moving direction. This information
enables a prediction of the future position
of the moving object.
Image Courtesy: Daimler Chrysler
The arrows (in red) in the above images
show the position where the object will
be in 0.5s. 6D-Vision tracks points with
known depth from stereo over two or
more consecutive images and fuses the
data. The result is an improved accuracy
of the 3D-position and an estimation of
the 3D-motion (velocity and direction) of
the considered points at the same time.
The 6D information (3D-position + 3Dmotion = 6D-Vision) allows predicting
the trajectory of objects and detecting
potential
collisions.
The
Daimler
researchers have implemented this basic
human perception capability on a small,
energy-efficient and low-cost chip that is
used millions of times in TVs and digital

cameras. With that system it is possible
to recognize hazards faster than the
human and to avoid accidents especially
in complex urban traffic situations (Uwe
Franke et al, 2005).
Jon Peddie Research (JPR), the industry’s
research and consulting firm for graphics
and multimedia, predicted in a new study
on mobile devices that 80 percent of
Smartphones will have stereo 3D cameras
and screens by 2015. It’s not just about
games; the addition of two cameras will
enable gesture based controls, advanced
augmented reality applications, and
visualization with depth. Gamers have
dreamed of playing their favorite titles
in stereo 3D for years, but issues such as
resolution constraints have often stopped
them from indulging. It is also great to
hear that now, great games, with awesome
graphics, can be made for stereo 3D and
with support of HD resolutions (www.
jonpeddie.com).
Various Potential Applications of
“Stereo 3D Imaging or Intelligent Imaging
System”:
Stereoscopic
Displays
for
Crystallography
&
Computational
Chemistry Applications/ 3D flow field
analysis
Aerospace Missions: Lunar Missions,
Solar Observation Missions etc
6D-Automobile Safety, Urban Traffic
Management
Clinical Applications & Surgical Uses
3D Modeling
Photometric Stereo For Motion Capture
of Body / Facial
3D Data Acquisition and 3D Object
Reconstruction by Stereo Photogrammetry
/Videogrammetry
Ocean Underwater: Seabed /Life
observation /Archeology reconstructions
Machine Vision: Integration of 3D Stereo
Vision Measurements in Industrial Robot
Applications
Medical & Health: Integrating Whole
Body Depth Sensors / Head Trackers
Ariel Imaging Systems / Topography
Mapping
Land Surveying / Stereoplotter
Vehicle Crash Impact Analysis / Accident
Investigations by Police
S3D Entertainment (Cinema /TV/Games)
And Interactive Presentations
Military/Defence: Mission planning and
targeting purposes/ TopoFlight
Training & Research: Flight Simulator/
Automobile Simulator
Integration with Mini or Micro Air
Vehicles
Surveillance

Animation
Documentation
Education Content Development/Better
Visualization & Learning
Proposed Benefits of the Centre for
Intelligent Imaging System:
Design and Developmental Projects can
be promoted in line with NP-MICAV
Collaborative Projects with Various
Engineering Educational Institutions
Capacity Building: Training Quality
Manpower in the field of Stereo 3D
Real life Students’ Projects in the area of
Stereo 3D
Providing Support Services to Student
Satellite Programmes
Publication of Monograph in the area of
Stereo 3D
State of the Art “Intelligent Imaging
System”: First of its Kind in India and will
provide Opportunities for interested work
groups/experts on mutually agreeable

of stereo 3D to newer heights than before.
NDRF under the aegis of the Institution
of Engineers (India) is in the process of
creating the ecosystem conducive for
the research initiatives in the area of
stereo 3D and also setting up adequate
facilities for such initiatives. NDRF wish
to help interested researchers, work
groups among engineering colleges and
technical universities and welcome you
all to participate in the activities of the
proposed centre. NDRF is also open for
encouraging/mentoring collaborative R&D
projects in the area of stereo 3D among
the NDRF (Consortium) members and is
happy to welcome more new members to
its consortium to play their conscious role
in the nation building process.

terms and conditions
Sharing the Facility for Industrial
Production and Content Generation for
Academics/Learning/Research
Advanced Research in the emerging 6D
Visualization
Design and Development of Indigenous
Low-cost Stereo 3D Camera System with
necessary peripherals and Rigs.
Conclusion:
There are great opportunities in the
area of imaging in general and stereo
3D imaging in particular. The promising
developments of hardware in the
area digital image processing and the
computing capabilities of contemporary
systems led to the practical applications

Models from Aerial Images using a
Featureless and Direct Approach,
MVA2009 IAPR Conference on Machine
Vision Applications, May 20-22, 2009,
Yokohama, JAPAN. http://www.mva-org.
jp/Proceedings/2009CD/papers/12-02.
pdf. Retrieved 2010-09-26.
Fay Huang, Reinhard Klette, and Karsten
Scheibe (2008). Panoramic Imaging
(Sensor-Line Cameras and LaserRangeFinders). Wiley & Sons, Chichester
Uwe Franke, Clemens Rabe, Hernán
Badino, Stefan Gehrig, (2005). “6DVision: Fusion of Stereo and Motion
for Robust Environment Perception”,
Daimler Chrysler AG, DAGM Symposium,
Springerlink.com
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ETBRDC – Design Hub for
Small Gas Turbine Engines
gas turbine engines and calls for a specific
design methodology as compared to
large size gas turbine engines.
Prerequisite for small gas turbine engines
to be competitive for varied applications
like UAV’s, RPV’s, Starters, missiles as well
as special military aircrafts, Helicopters,
Transport aircrafts etc. is to be compact,
low manufacturing cost, high efficiencies,
quite operation, quick startup and low
emission.

R. K. Bharti
General Manager
Engine and Test Bed Research & Design
Centre, Design Complex, HAL

G

as turbine engines are an
outcome of blend of different
technologies, their history can
be traced back to early 1930s and it’s a no
misnomer to say that since then the field
has steadily advanced and continues to
evolve.
It was earlier construed that the small
gas turbine engines are just scaled down
versions of their larger counterparts,
but the fact is they incorporate
unique complexities because of their
compactness. The problems pertaining
to scaling; component efficiency, specific
fuel consumption and power to weight
ratio are distinct issues specific to small
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Design Challenges
Technical challenges faced by designers
are inherent to the physical size of the
small gas turbine engine and number of
these factors has an adverse effect on the
engine performance. There are basically
three major challenges in the field of small
gas turbine engines. One is breaching
Aerodynamic limits and the other two are
achieving life and weight/size goals. The
scenario is such that satisfying anyone
fully may not cater to other objectives,
and may go contrary to the benefits of
the other. The need is to meet all the
above goals and the overall system to
be designed based on Multi Disciplinary
Optimization approach.
Major challenges can be sub
categorized as follows:
Aerodynamic Challenges
Size Effects
Major problems encountered to get high
efficiency compressor and turbine are:
Relatively adverse boundary layer
thickness and friction coefficients due to
low Reynolds Numbers
Minimizing
blade
leakage
with
mechanically practical clearances
Getting
desired
blade
surface
smoothness
without
encountering
unreasonable manufacturing costs.
Reynolds Number Effects
Compressor stall margin reduces with
Reduction in Reynolds Number
Combined effect of inlet flow distortion
and reduced Reynolds Number within the
compressor will result in surge (especially
at high altitude high-speed maneuvers)

Tip Clearance Effect
Increase in tip clearance by 0.010 inches
reduces compressor efficiency by 1.8% &
turbine efficiency by 1.7%.
Manufacturing Limitations
The efficiency penalties resulting from
the deviation in manufacturing tolerances
from the desired values results around 6
percent reduction in turbine & compressor
efficiencies.
Achieving close tolerances while
manufacturing small parts is more
difficult.
Combustor Design Constraints
Reduced availability of air for use in
controlling the turbine inlet temperature
profile
One portion of the air is introduced
into the primary combustion zone and
burned with the fuel and second portion
of the air is injected along the walls of
the combustor liner to cool it. Remaining
portion is injected into the dilution
zone to cool the combustion gases and
control the radial temperature profile
approaching the turbine. As combustor
size is reduced, the amount of its surface
area that needs to be cooled increases
relative to the engine airflow. As a result,
Cooling air requirement increases and
there remains less dilution air for use in
controlling the radial temperature profile.
Number of fuel nozzles and its orifice
size
It is desirable to have a relatively large
number of nozzles to get uniform fuel
spray that promotes efficient burning
and good ignition characteristics, but
because of low fuel rates in small engines,
particularly at high altitudes very low fuel
shall flow from each nozzle. To have good
spray pattern relatively small orifice size
is desirable, but small orifice size leads to
carbon deposit problems and blocking
of nozzles. Thus designer has to make a
trade-off between number of nozzles and
nozzle orifice size.
Turbine Cooling and Thermal
Stresses

Cooling of the tiny turbine blades
Small turbines are restricted to lower
operating temperatures than large engine
turbines, hence lower cycle pressure ratios
and thermal efficiencies.
The occurrence of high thermal stresses
in the turbine disk during engine start-up
is a problem inherent in small engines.
To obtain the low-cycle thermal fatigue
life rate as in large engines, the designers
of small turbines must design for much
higher thermal stresses in the turbine disk
than are encountered in large engines.
Mechanical Design Problems
Inherent structural weight penalty
Internal pressures being same as that
of large engines, shell casings of small
engines be approximately as thick as
those of large engines to withstand the
internal pressures.
The design of bearings and seals for
small size also poses problems for the
small engine designer. Small bearings
could not carry the loads imposed on
them. Thus rotor shaft at bearing position
has to be sufficiently large in diameter.
Name
In small
two-spool: engines having
concentric shafts vibration of the internal
shaft is
a problem. As
Address
: shaft diameter
is reduced, it’s natural frequency of
vibration also decreased, often to within
the rotating speed range of the shaft.
Smaller the engine, higher is its rotating
:
speed Telephone
thereby substantial
increase in the
unbalanced shaking force.
LowerEmail
rates of fuel flow
through small
:
engines poses engine control problems.

ETBRDC is a R&D center of Hindustan
Aeronautics Limited, established in the
year 1960. Since then the research and
design center has aimed at achieving
self reliance in the field of design and
development of small gas turbine engines
and engine test beds. The Center is playing
a vital role in the design and development
of gas turbine engines in India.
Centre in its yesteryears has successfully
designed and developed an aero engine
of 2500 lb class, the HJE-2500 (Hindustan
Jet Engine), the first jet engine project
of the country. A prototype engine was
successfully developed and proven on the
test bed in 1965 and was proposed for the
HJT -16 aircraft.

optimization approach which aims at
establishing the best combination of
performance, weight, structural and
life goals is the need of hour and this
has been implemented by leveraging
the knowledge gained through various
projects undertaken by this R&D center.
Following new projects have been
launched to meet the requirements of
upcoming aircraft programmes
GTSU-127 Starter for LCA Mk II main
engine
Auxiliary Power Unit for Fifth Generation
Fighter Aircraft
Turbocharger for CVRDE (Battle Tank
Application)
Smoke generator
Air producer for Jaguar aircraft
Auxiliary Power Unit for Medium
Transport Aircraft
Turbo starters for Russian origin engines
Auxiliary Power Unit for AN-32 aircraft

The center successfully designed,
developed, produced and type certified
two aero engines (PTAE-7 & GTSU-110)
which are in operation with the defense
services. Patents have also been issued
by Patent Office, Govt. of India for these
two engines. It is proud to say that
Market Potential
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good potential market in the civil aviation
sector. A manufacturing policy is under
discussion which aims to increase the
share of manufacturing in the country’s
GDP to over 25% by 2020, as against the
current level of 16%, and it can be best
achieved through design & development
of aviation related products.
The huge opportunity lies not only
in terms of financial figures but as an
employment generation also. The onus
lays with the Government controlled
organizations to collaborate effectively
with Indian private industry to develop
local manufacturers and to generate
employment avenues.
Major Issues Inhibiting the Growth of
Participation
Current policy framework put the full
onus on the vendors for the successful
outcome.
Design & development of Aviation
products is long drawn activity and
capital intensive. Small players find it
difficult to sustain and wait for returns on
investment.
Tendering process throws up some
vendors who on paper looks competent
and quotes uneconomical cost and down
the line fails to deliver.
Redressal of cost and time overrun by
the vendor is very cumbersome and
difficult due to Vigilance Angle.
Change in specification, midway of
product development cycle.
Test
equipments
required
for
qualification and certification process
are very expensive. Majority of such
equipments are general purpose like
environmental test chamber, vibrometer,
EMI/EMC test equipment etc. Since each
vendor is taking up only one or two
types of equipments for design and
development, the business volume do
not justify heavy investments for these
equipments.
Risk-reward ratio is squeaked against the
vendor and acts as deterrent for start-up
entrepreneurs.
Delay in certification and production
cycle of main platform where the system
equipment is to be fitted. Further delays
the return on investments made by the
vendor; also such delays are accompanied
by increase in input costs thereby further
affecting the margins of the vendors.
Current procedures do not address
the way out for such situation. Also if
the vendor is able to sustain the losses
during development and supply the
unit successfully, without insisting on
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revision of cost, the price reference for
supply against production requirement
is taken as cost quoted in development
order thereby resulting in perpetual loss
situation for the vendor.
The inhibiting factors mentioned above
can be mitigated to a great extent by
adopting RISK AND REVENUE sharing
model for Design and Development.
Risk and Revenue Sharing Model
The projected unit sales price of main
products is worked out using the price
data available for similar products in
the market and likely acceptable price
range by the prospective customer. Thus
determined sales price of the product

Placement of order on the basis of lowest
percentage cost quoted.
Operational Advantages
Selection and registration of vendors
based on discussions during the pre-bid
Conference / Workshop will eliminate the
non-serious vendors.
No separate development cost to be
paid to the vendors as the same is inbuilt
in the unit cost quoted.
Shift of development cost to vendor
makes him Risk partner and motivation
for quick and cost effective development
cycle and commitment to the project
conserving HAL’s financial resources.
Absence of absolute price attached to

Direct Digital Manufacturingthe next Industrial Revolution!
Bezel Built in FDM in ABS Thermoplastic

D

irect Digital Manufacturing
or DDM is in news for the last
few years, with a promise of
changing the landscape of manufacturing
organizations (those who manufacture
discrete physical products). DDM is an
application of Additive Manufacturing
(AM) Processes. In AM Processes physicals
parts are built directly from 3D CAD Data
layer by layer, without human intervention
& traditional tooling. New design
handbooks are being written to provide
guidelines for designers to incorporate the
rules of AM for manufacturing, as against
design for traditional manufacturing
through subtractive or moulding, casting,
forging processes.

becomes reference datum for individual’s
value for units that makeup the final
product.
Identify the individual unit planned to
be outsourced.
Draw out detailed specification of the
identified unit.
Conduct pre-tender vendor conference/
workshop to shortlist the suitable/
interested
vendors.
Invitation
to
participation in conference through
Newspaper/Website.
Registration of suitable vendors.
Finalization of general Terms and
Conditions for the RFQ.
Issuance of request for quotation to the
vendors identified and registered. The
projected unit sales price for the main
document. Likely projected potential of
future requirements to be intimated along
with tender document.
Vendor to submit cost proposal for the
unit to be Designed and developed in
terms of percentage of the sales price
of the main product and with inbuilt
development cost element.

the unit.
Any increase /decrease in input cost
resulting in corresponding change in the
unit price need not be negotiated during
development phase/production supply
phase.
Any increase/decrease in selling price of
the main product will provide automatic
price adjustment for the vendor.
Unit price linkage with sales price of the
main product provides enough incentive
to the vendor to innovate for cost
reduction for increased margins.
Predictable cost regime for HAL
NIL probability of price exploitation by
the vendor after successful development
of unit.
Opportunity for vendor to reap and be
part of the higher margins if the main
product sales price goes up.
Increased margins to vendor will prompt
further investments for design and
functional improvements.
Vendor is assured of long time
association throughout the Life cycle of
main products.

For the benefit of a reader, what is
DDM?
Direct Digital Manufacturing is an
application of Additive Manufacturing
Process. In AM Process a physical part
is built directly from a 3D CAD data, by
joining material layer by layer e.g. Fused
Deposition Modeling (FDM) is one such
AM Process. The Society of Manufacturing
Engineers defines DDM as “The process
of going directly from an electronic,
digital representation of a part to the final
product via additive manufacturing. “
At Stratasys Inc. USA, DDM is defined as a
process that is used to perform one of the
following three manufacturing functions:
Manufacture
end-use,
sellable

Figure-:4 The dashboard cover was
built on FDM finished, and then
installed directly in to the aircraft

Car Bumper Assembly Fixture in FDM
using ABS Thermoplastic

Mold Insert made in FDM using in
Polycarbonate for molding PET Bottle

goods:
The manufactured items are the
components and subassemblies that go
into the products that a company sells to
its customers. (Figure-:1 Bezel Built in FDM
in ABS Thermoplastic)
Produce end-use items that are used
by the manufacturer:
Rather than making a company’s products,
the process is used to manufacture devices
that aid in the production of the sellable
products. These fabrication and assembly
tools include jigs and fixtures. (Figure-:2 Car
Bumper Assembly Fixture in FDM using ABS
Thermoplastic)
Create tooling for the molding,
casting or forming of products:
This application can be either the direct
production of tooling, or the indirect
creation of tooling from a pattern, that is
constructed from an additive fabrication
technology. (Figure-:3 Mold Insert made
in FDM using in Polycarbonate for molding
PET Bottle)

Relatively low volume of part
production.
Part Geometry Complex.
Traditional tooling expensive due to
complexity of part & low volume of
production.
Materials processed by AM Machines
meet design requirements.
Accuracy of AM Process meets design
requirements.

What is the difference between Rapid
Prototyping & DDM?
AM Processes have been in use since
late 1990’s, however the use of AM was
limited to making prototypes for fit, form,
visualization & functional testing. Hence
AM Machines are popularly called as
Rapid Prototyping Machines.
When should an industry use DDM?
The best practice for DDM is:

Which industries are the early
adopters of DDM?
A: Many industry segments are adopting
DDM such as: Medical Equipment
Manufacturers, Automotive, Aerospace,
Marine, Consumer Durables.
Some of the leading names using DDM
are: BMW, Kelly Mfg Co, US Air Force, Boeing,
European Space Agency, Evektor & more.
(See Additional Figures: 4, 5, 6)

Figure-:5 Wind Turbine Blade
with internal core made in
FDM.

Figure-:6 Helmsman Chairs For
Mariner Industry 70% of parts built in
FDM

What are the typical benefits of
DDM?
Some of the benefits are:
The Product design is not constrained by
the rules for design for manufacturability
(DFM) or the rules for DFA (design for
assembly).
Design for application.
Reduce inventory levels: Produce goods
on demand.
No penalty for design change: Product
revisions are not constrained by change
in tooling.

Aeromag

67

“Better engineering culture
for brighter tomorrow”
B. Sivasubramaniaan
CMD

I

NNOVENT Engineering Solutions
Pvt. Ltd., (IES) is into sales, training
and consultancy in the field of CAE.
Headquartered in Bangalore, IES is the
authorized distributor and support
partner for ANSYS academic products
in India & other SAARC Countries. The
company is also the authorized distributor
and support partner for CollabCAD – a
CAD software developed by National
Informatics Centre, New Delhi. It is also
the authorized distributor and support
partner for CivilFEM, a product from
Ingeciber Inc., Spain. IES is also one of
the first companies in India to become
a member of NAFEMS, an international
association for the engineering analysis
community.
Innovent Engineering Solutions is a
member of National Small Industries
Corporation and is rated by SMERA as a
high Performance and financially stable
company. IES has the proficiency and the
experience in successfully marketing,
selling and providing technical support to
more than 800 educational institutions all
over India including IISc, IIT’s & NIT’s.

BUSINESS PORTFOLIO
• Training
• Engineering Services
• Product Sales
• Staffing & recruitment
Our Mission
Bridge the gap between academia and
Industry through training and Institute
Industry interaction.
Earn recognition globally for engineering
skill development through innovative
ideas and methods.
Our Vision
To create a progressive and rigorous
engineering culture for India by building
Organic-Wealth (Knowledge) in the areas
of Science and Technology through
continuous learning, research and
interaction with academia and Industry.
In line with our Vision and Mission,
we have bought out a text book for
mechanical engineers, called Engineering
critical thinking.
How important are opportunities in
CAE sector to Indian Engineers?
Today’s multi-disciplinary ‘Engineering
Design’ assumes high degree of
complexity with steep demands of speed,

BEL opens customer coordination cell

N

avratna Defence PSU Bharat
Electronics Ltd (BEL) has
opened a Customer Coordination Cell at its Bangalore
Complex as a single-window service to
address product-related complaints/
queries of its customers in the defence
and civilian sectors. Mr Anil Kumar,
Chairman & Managing Director, BEL,
inaugurated the Cell at BEL-Bangalore.
Customers of BEL comprising Army,
Navy, Air Force, Paramilitary, Coast Guard,
Police, Doordarshan, All India Radio,
Department of Telecommunications and
consumers of professional electronic
components from any corner of the
world can now register their complaints
24/7 with the Customer Co-ordination
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Cell via phone, fax or the Internet.
The Cell can be accessed through
MTNL/BSNL lines by dialling the
toll-free number *1800 425 0433*,
fax or by clicking on the Customer
Relationship Management (CRM) link
on the BEL website, www.bel-india.
com. Complaints coming in by fax
will be entered into the system by the
operator at the Cell.
The customer can register his
complaint
by
giving
requisite
information on the equipment. He
will instantaneously get a Unique
Identification Number via e-mail, which
will assist him in tracking the status of
the complaint online. The complaint
will remain on the CRM module till it is

power, innovation, performance, carbon
footprint, safety and reliability.
Adding to this is the stringent
development cycle time and cost. In this
context one has to have holistic approach
and must leverage the simulation
technology (reduce physical testing of
product and material). This is changing
the tradition of designers dominating the
product development. Some OEM’s today
have the ratio of designers to analysts 1:1,
what used to be 5:1.
Competency survey of young CAE
engineers.
Competency survey revealed that
lack of competency was very evident
among private sector engineers. Many
of them were found to have poor
fundamentals and with very little
exposure to manufacturing, assembly
and testing. They were also found to
be lacking in desk calculation culture,
poor drawing reading and result
interpretation skills, poor adherence
to process (risk management, checklist development and documentation)
and importantly very little exposure
to concept-design, health-monitoring
and defect investigation. In a nut shell
CAE Engineers were found be mere
simulation tool operators.

closed.
The operator at the Customer Coordination Cell will divert the complaint
to the Unit/Strategic Business Unit
concerned at BEL: the Company has
nine Units located at Bangalore,
Ghaziabad, Hyderabad, Panchkula,
Pune, Navi Mumbai, Chennai, Kotdwara
and Machilipatnam manufacturing
over 350 products in the areas of
Military Communication, Radars, Naval
Systems, Weapon Systems, C4I Systems,
Electronic Warfare, Tank Electronics,
Electro Optics, Telecom & Broadcast,
Professional Electronic Components
and Solar Photovoltaic Systems.
The Units will have designated
product support officers to look into
complaints received through the
Cell.

India launches new
generation strategic
missile Agni-4

I

ndia has successfully test fired the most advanced long range missile
system Agni-4. The missile was launched from a Road Mobile System
from Wheelers’ Island off the coast of Odisha. The missile followed its
trajectory, in a text book fashion, attained a height of about 900 kms and
reached the pre-designated target in the international waters of Bay of
Bengal. All mission objectives were fully met. All the systems functioned
perfectly till the end encountering the re-entry temperatures of more
than 3000⁰C.
This missile is one of its kind, proving many new technologies for the
first time, and represents a quantum leap in terms of missile technology.
The Missile is lighter in weight and has two stages of Solid Propulsion and
a Payload with Re-entry heat shield.
The Composite Rocket Motor which has been used for the first time
has given excellent performance. The Missile System is equipped with
modern and compact Avionics with Redundancy to provide high level
of reliability. The indigenous Ring Laser Gyros based high accuracy INS
(RINS) and Micro Navigation System (MINGS) complementing each other
in redundant mode have been successfully flown in guidance mode for
the first time.
The high performance onboard computer with distributed Avionics
architecture, high speed reliable communication bus and a full Digital
Control System have controlled and guided the Missile to the target. The
Missile has reached the target with very high level of accuracy. Radars
and electro-optical systems along the Coast of Odisha have tracked and
monitored all the parameters of the Missile. Two Indian Naval ships located
near the target have witnessed the final event.
Defence Minister A.K. Antony congratulated the DRDO team on its
achievement. Dr Vijay Kumar Saraswat, Scientific Advisor to Raksha Mantri,
Secretary, Department of Defence R&D and Director General DRDO, who
witnessed the launch, congratulated all the Scientists and employees of
DRDO and the Armed forces for the successful launch of AGNI-4.
Avinash Chander, Distinguished Scientist, Chief Controller (Missiles &
Strategic Systems), DRDO and Programme Director, AGNI while addressing
the Scientists after the launch called it as a new era in the modern Long
Range Navigation System in India. He said, “This test has paved the way
ahead for the success of Agni-5 Mission, which will be launched shortly”.
Tessy Thomas, Project Director Agni-4 and her team prepared and
integrated the Missile System and launched the Missile successfully. In a
jubilant tone, she said that the DRDO has produced and proven many new
state of the art technologies in the Missile System like Composite Rocket
Motors, very high accuracy Ring Laser Gyro based Inertial Navigation
System, Micro Navigation System, Digital Controller System and very
powerful onboard computer system. The Missile having capability to carry
Strategic Warheads for the Forces and has provided a fantastic deterrence
to the country and it will be produced in numbers and delivered to the
Armed Forces as early as possible.
S K Ray, Director RCI, P Venugopalan, Director DRDL, Dr V G Sekaran,
Director ASL, S P Dash, Director ITR, were present during the launch and
reviewed all the activities.
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Laser-sintering in the Aerospace
Industry is on the Rise
E-Manufacturing Solutions Enable High-performing
and Light-weight aerospace products

T

oday’s
aerospace
suppliers
are operat- Toring in a highly
competitive market that is
characterized by an increasing number
of customized and more complex parts
and products, yet decreasing production
quantities. This cannot be handled with
normal serial production characterized by
a high number of identical products.
To meet these requirements, the
industry has to break new grounds in
part production. In addition, we see
global markets facing ever shortening
product life cycles and product variety
on the rise which makes spare part supply
increasingly difficult as well. Small lot
sizes tend to make the use of traditional
manufacturing technologies a too costintensive investment.
Manufacturing methods that are based
on economies of scale are no longer
in a position to meet these challenges.
In sum, the prerequisites for efficient
manufacturing today are thus highperformance materials yet creating cost
savings.
As such, the future development of the
aerospace industry will be determined,
among others, by the capabilities new
materials can offer which are used to
build airplanes and aerospace frames,
components and parts. Among the most
desired properties are factors such as
material robustness, easy processing
and repair which ideally lead us to a
“lighter-than-air aircraft”. This enables fuel
savings. Consequently, aircraft cargo can
be increased as well as its cruising range.
From a financial perspective, this will
make the aircraft more profitable in the
long run.
Laser-sintered products can meet these
requirements. Once we talk about the
manufacturing of such aerospace parts
via laser-sintering we have to distinguish
between three application areas: civil
aviation, military applications and
unmanned aerial vehicles (UAV’s). Civil

ol vanes for a Honeywell
ehicle) made from
12 in EOS laser-sintering
e are four of these vanes
to courtesy Paramount

d on the electronic data – in
time and anywhere.
gy manufactures
70 parts for
Aeromag
e product life cycle - from

aviation comprises of land- and sea-based
aviation for civil purposes (excluding line
and charter traffic with airline aircrafts)
and as such encompasses e.g. passenger
and freight transportation as well as air
traffic and weather monitoring. It also
covers research and development facilities
and aircraft manufacturers that serve civil
aviation. Military aviation, in contrast,
rather serves military purposes and as
such covers the transport of personal
and materials, military reconnoitring and
monitoring and the operation of military
aviation for offensive, defensive and
supporting aerial warfare operations. A
third area – which is unmanned aerial

vehicles (or drones) – stands for reusable
aircrafts which serve monitoring,
exploring and reconnoitring purposes.
They can be used for civil as well as for
military or for practice purposes but in
their majority are used in military actions.
UAV’s fly without any pilot on board,
are automatically programmed or are
operating under ground control.

functionalities, part size reduction etc.
Due to environmental considerations
aerospace emission standards were
tightened as well. This forces the aircraft
industry to further reduce emissions.
The good news is that the fuel
consumption for today’s airliners is 70 %
lower than 30 years back. And for new
airliners going into operation from 2010
onwards (Technology standard as of
2007) [1] it can be expected that the fuel
consumption will even be 15% lower than
with airliners available today.
Still, a further reduction of fuel
consumption will be inevitable. The later
can be achieved by introducing intelligent

RUBRIK

sensor technologies and control, more
efficient engines and a reduction of
weight.
Laser-sintering as a production process
can largely contribute to achieve
particularly the latter two. It is the
key technology for e-Manufacturing
and enables a move from tool-bound,
more static procedures towards fast,
more flexible and cost-effective serial
production directly from electronic data.
It originates in prototyping where parts
identical in construction are produced in
smaller quantities. More and more, this
technology also becomes an interesting
alternative for Rapid Manufacturing.
Laser-sintering is an additive layer
manufacturing process. Without any

FIGURE 3: In the foreground (held) is a
prototype part built with EOS plastics
laser-sintering equipment to confirm
manufacturing accuracy. In the background
are
actual plastic shrouds used
e-Manufacturing
via Lasersintering:
Paradigm Shift in Design and
for
cylinder cooling on UAVs. The laserManufacturing
Apart from the challenges we have
sintered
parts,
been stating at the
beginning,made
aerospace from PA 2201, hold
parts are very often subject to conflicting
up
well under heat and are tough and plirequirement such as: high-tensile, lightweight, effective,
highly
integrated Northwest UAV)
able.
(Photo
courtesy

tooling or time-consuming milling very
complex, three-dimensional geometries
can be constructed. In production, the
previously created 3D CAD model is being
decomposed into 20–40 μm layers. The
laser- sintering technology then produces
the desired geometry layer by layer. In
this process, the laser energy solidifies the
powdered material, be it plastic, metal
or foundry sand into parts previously
designed in 3D. Another huge advantage
of laser-sintering is that – once the
production data are created – parts can
be build based on the electronic data – in
any shape, at anytime and anywhere.
The technology manufactures parts for
every phase of the product life cycle - from
pre-development and prototyping up to
rapid manufacturing or the supply of spare
parts. As such, laser-sintering accelerates
product development and revolutionizes
design following moving design rules
from a “manufacturing-driven design” to a
“designdriven manufacturing” approach.
As such, laser-sintering frees design and
construction from the restrictions of the
production process, no longer having
to subject creativity to the limitations of
conventional methods of manufacturing.
It can enable both product development
and manufacturing to shift their
paradigms – moving away from toolbased,
static methods in favor of a generative
and flexible method: e-manufacturing
with laser-sintering. Focusing on the final
product, the designer sketches individual,
three-dimensional geometries and can
create what is on his customer’s mind: an
end product with a high customer value.
Fine Grain Powders Turn to Complex
Aerospace Products
In the US, for the last ten years already,
the laser-sintering technology has been
applied successfully to manufacture
aerospace parts such as aeration
equipment. Aerospace is one of the major
growth markets for e-Manufacturing.
The particular advantages of the
technology for this industry are the speed
and cost effectiveness with which fully
operative parts with complex geometries
and aerodynamic properties can be made
available. Other factors are material and
weight savings which can reduce fuel
consumption. In addition, the possibility
to produce small batches and make
manufacturer-specific
modifications,
e.g. in the cabin area, are aspects which
support the use of this technology.
The major players in this market have all
long since integrated e-Manufacturing

polymer with outstanding mechanical
and chemical properties which can be
processed on the EOSINT P 800. The lasersintered parts reach tensile strength up
to 95 MPa and a Young’s modulus up to
4400 MPa – values which are up to 100 %
above those attained by the PA 12 and PA
11 materials currently available.
The long term usage temperature varies
depending on the application mode
from 260°C (electrical), 240°C (mechanic
static) to 180°C (mechanic dynamic). The
burning
behavior conforms to
UL
94-V0, the material is
biocompatible and can
be sterilized as well.
As such,
it is well
suited
for
numerous

into their future
production
strategies.
Laser-sintered
parts
are
being
implemented,
among others, in
the Civil Aerospace
industry, in the
Defense Industry and in
Unmanned Aircrafts.
A good example for Laser-sintering
in aerospace is as well the pictured
Swirler (Fig. 1), a newly developed fuel
injector for jet engines, which has been
manufactured in one go by Morris
Technologies. Materials typically used for
laser-sintering that are commonly applied
for aerospace applications include: flame
retardant polyamides, high performance
polymers, corrosion-resistant steels, high
temperature chromium-nickel alloys as
well as aluminium alloys and titanium.
Notably, EOS offers the following basic
materials for laser-sintering. Talking about
plastics, we should be highlighting PA
2210 FR and EOS PEEK HP3. For plastic
material we use a mixed in agent that
create the frame retardency(PA2210 FR).
The material is flame retarded. In case of
fire a carbonating coating develops at the
surface of the part, isolating the plastic
below.
EOS PEEK HP3 - a high performance

applications
such
as
aerospace,
medical or motor
sports, PEEK is
conform to UL 94-V0,
but that means not a lot
in the Aerospace industry
- we fulfill FAA standards for
aircrafts.
On the metal side, the most
important materials to watch
that can be laser-sintered are the
following: EOS Titanium Ti64/Ti64ELI – a
pre-alloyed Ti6AlV4 alloy in fine powder
form which is characterized by having
excellent mechanical properties and
corrosion resistance combined with low
specific weight and biocompatibility.
The ELI (extra-low interstitial) version has
particularly low levels of impurities. Typical
applications: parts requiring a combination
of high mechanical properties and low
specific weight, e.g. structural and engine
components for aerospace and motor
racing applications, etc. EOS CobaltChrome
MP1 which produces parts in a
cobalt- chrome-molybdenum-based super
alloy.
For further details :
EOS India, Branch Office
Sriniketan Apartments, Flat No.5 , Door
No.9, Arulambal Street
T. Nagar, Chennai- 600017, India
Mr. Prakasam Anand
Phone +91 44 28 15 87 94
Fax +91 44 28 15 87 95
Mobile +91 98 40 03 32 23
p.anand@eos.info
www.eos.info
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Test flight
of Agni-5 in
February: Saraswat

Committee for Advancement of Technology
and Engineering (CATE): Activity Glimpses

N.R. Bandyopadhyay

D

r. V K Saraswat, Scientific Adviser
to Defence Minister and Director
General of Defence Research
and Development Organisation (DRDO),
has said that price negotiations for a joint
venture with French firm Snecma for codevelopment and co-production of Kaveri
aero engine for LCA Tejas MK-II is expected
to be completed in a couple of months.
“Price negotiations with Snecma are
in progress. They are not yet completed.
It may take couple of months more”, he
said.
Officials said the Indian Air Force has
cleared the Kaveri engine co-development
proposal with Snecma. The draft engine
technical specification has been examined
and cleared by IAF, which has has further
suggested that the engine design should
have minimal impact on the LCA Tejas
airframe for future retrofitment.
Saraswat said the test flight of the
indigenously developed “Agni-5” intercontinental ballistic missile is slated for
February.
He indicated that the Government has
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T

proposed to bring joint ventures also
under defence offsets policy as part of
Defence Procurement Procedure (DPP).
“This is under discussion and as soon as
we create the framework and lay down
rules and regulations for them, it will be
promulgated”.
Noting that defence offsets were earlier
restricted to only defence industries, he
said this provision has been removed and
today there are defence offsets in civil
aviation also.
“Many other sectors are going to be
incorporated (in defence offsets policy)
so that we can get most advantages of
offsets. Slowly entire gamut of offsets is
getting expanded”.
Asked if collaborations with DRDO

in research and development, joint
development and joint ventures would
be eligible for offsets, Saraswat said: “It’s
getting incorported”.
He said one of the offsets which DRDO
is likely to get is regarding setting up of a
wind tunnel facility with Boeing.
Meanwhile, Saraswat said that the
government has taken a decision that
all electronic air warfare system would
be indigenous in future and asked
the Defence Electronic and Research
Laboratory (DLRL) to prepare themselves
for the future requirements of the country
and come up to the expectations of
the nation in getting more and more
indigenous critical electronic air warfare
system into the Indian Armed Forces.

he Institution of Engineers (India)
established on September 13,
1920 as the result of general desire
of those engineers in India who were the
members of the great parent Institutions
in England – the Institutions of Civil
engineers, Mechanical Engineers and
Electrical Engineers, to form a corporate
body which should protect their interest,
provide means of exchange of views on
professional engineering matters and
medium of expression of authoritative
opinions on engineering problems
of public interest. It was formally
inaugurated on February 21, 1921, by
first Indian president Sir Rajendra Nath
Mookherjee. Subsequently the institution
was incorporated by Royal Charter in 1935
with the following objectives
To promote and advance the science,
practice and business of Engineering in
all its branches (hereinafter referred to as

‘Engineering’) in India.
To promote the study of engineering
with a view to disseminate the information
obtained for facilitating the scientific and
economic development of Engineering in
India.
To give the Government of India, the
Local Governments and Municipalities and
other public bodies and others, facilities
for conferring with an ascertaining the
views of Engineers as regards matters
directly or indirectly affecting Engineering
and to confer with the said Governments
Municipalities and other public bodies and
others in regard to all matters affecting
Engineering.
Pursuant with these objective , the
national council of IEI constituted a
committee named as ‘Committee
for Advancement of Technology and
Engineering (CATE)’, stated to be the ThinkTank of IEI to give particular attention to
important issues like; a) promotion of
research, b) development of appropriate
technology, c) building up desire talent,
d) development and promotion of
engineering information services, e)
formulation and implementation of norms
and standards for technical activities
including publications of the Institution,
f) continuous vigilance of science and
technology policies of the nation, g)
coordination of technical education with
research, industrial development and
coordination of interdisciplinary activities,
to mention a few. For its effective
implementation the council of the
institution comprise inter alia members
representing the divisions and the centers,
constituted various Division Boards with
the members of the council as members
according to their attachment to the
Divisions, as per the provision of ‘Bye Law’.
Under aegis of CATE theses board are
established to develop a closer and more
effective relationship among engineers –
those who educate the profession as well
as those who are being educated and to
expand the competence of the members.
Most importantly board encourages
the members and other engineers to
participate in deliberation and actions
devoted to community welfare through
beneficial application of engineering.
To maintain the above objectives theses
boards are associated with various national

bodies for constant surveillance, maintain
liaison with the NCST panels and groups
relevant to the scope of the divisions and
thereby monitor the development of
national plans and policies on technical
matters of interest. For dissemination of
knowledge on major thrust and emerging
areas of research and
technology
development ,CATE through the division
boards sponsor conventions, seminars,
symposia, workshops, round tables, panel
discussions etc, monitor the resolutions,
conclusion and recommendation of
those activities and ensure that necessary
follow-up actions on such resolutions,
conclusion and recommendations are
been taken at appropriate levels.
In keeping with the 21st Century
Perspective, CATE in the recent past,
had focused on various
THRUST
AREAS starting from Green Computing
– Challenges and Issues, Farm
Mechanization in Agriculture ,Unmanned
Aerial Vehicles ,Indian Steel Industries:
Impact on Global Steel Market, Power
Generation, Transmission & Distribution,
Safety & Challenges of Nuclear Power
Reactors, Disaster Mitigation Engineering,
MEMS and Robotics, Marine Oil Pollution,
in general and Anthropogenic global
warming and resultant climate change:
integration of interdisciplinary knowledge,
Nanotechnology in particular.
We are currently at the early but secure
and irreversible stage of a remarkable
and far reaching technological revolution
where Nano Technology (NT) is playing
vital role. The field was not identified
until 1959, when Nobel physicist
Richard Feynman called attention to
the opportunities in the realm of the
“staggeringly small” (Ratner and Ratner
2002, p.38). In 2001, Science magazine
named NT the “breakthrough of the
year.” Currently, there are several hundred
different commercial applications of NT.
The National Science Foundation predicts
that nano-related goods and services
could be a $1 trillion market by 2015. (Roco
and Bainbridge 2001, p.3)
An important feature of nanotechnology
is its ability to bridge the crucial
dimensional gap between the atomic
and molecular scale of fundamental
sciences and the micro structural scale
of engineering and manufacturing. A
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vast amount of true multidisciplinary
fundamental knowledge is to be explored
and linked. It will lead to a fantastic
amount of new understanding as well as
the fabrication of novel high technology
devices in many fields of applications
from electronics to medicine. Therefore,
the level of man-made technologies
should improve tremendously, at a much
greater rate than human history has ever
experienced.
Nanotechnology, defined both as a
technology for fabricating ultra small
materials and devices, and a concept
in which everything in the world is
considered from the viewpoint of atomic
or molecular building blocks, is already
influencing a very broad range of human
technological activity.
Nanoparticles
represent the most widespread current
form of nanomaterials. A huge variety
of different types of particles are already
available, ranging from simple ultraviolet
absorbers used in sunscreens to highly
sophisticated
and
polyfunctional
particles used to control drug delivery,
and in solar panels to harvest sunlight and
convert it into electric current. Magnetic

nanoparticles have already enormously
enhanced the performance of memory
and magnetic recording media. Carbon
nanotubes show great promise as electron
emitters, in which they may soon replace
cumbersome cathode ray tubes. At the
true nano scale, single electron devices
are topics of intense research as the
basis of ultraminiature electronic circuits
for computing and other applications.
Biological molecular motors are being
intensively studied as a source of design
inspiration for truly nanoscale motors.

Nano-optics is the term now used to
describe the active field of integrated
optics, in which light is guided and
controlled in structures whose dimension
is considerably less than the wavelength
of light. Typical optical waveguides usable
with visible or infrared radiation are
between 100 and 200 nanometers thick.
The thin films deposited on top of optical
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waveguides in order to carry out control
functions may be only ten nanometers
thick. Nanodevices, particularly sensors
for process control, have the advantage of
being usable in highly confined spaces. An
overarching feature of nanotechnology
is that it represents a viewpoint in which
problems of the understanding of
underlying mechanisms are solved at the
nanometer scale.
Thus new paradigms are shrinking our
world. Innovations at the intersection of
medicine, biotechnology, engineering,
physical sciences and information
technology are spurring new directions
in
research
and
development,
commercialization
and
technology
transfer. The future of nanotechnology is
likely to continue in this interdisciplinary
manner.
(The writer is Chairman, CATE, IEI,
Professor & Director
School of Materials Science and
Engineering
Bengal Engineering and Science
University, Shibpur
nrb@matsc.becs.ac.in)
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