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Civil aviation sector back
on growth trajectory

T

he Indian Civil Aviation sector is slowly
but surely on the growth trajectory
again and that’s good news for all stakeholders. There are new opportunities in the
civil aerospace business, particularly in the
MRO sector, on the back of a surge of Aircraft
orders from India and emergence of new
regional Airlines , modernization and further privatization (PPP Model) of
Indian Airports are expected to drive growth.
Aircraft and engine manufacturers and MRO companies are focusing
their energy and resources on the Asia Pacific market, which is projected
to grow faster as more and more middle class population in India are set to
fly in the coming decade.
Indian government’s decision to include Civil Aerospace business also
in the offset has generated considerable business interest. Indian private
sector industries have emerged as suppliers of aerospace components,
structures and equipments to major OEMs and Aircraft manufactures.
Indian private industry has also emerged as global players in the Airport
development and management. There is considerable potential for Indian
Industries to design, manufacture or under TOT / JV airport equipments
including safety and security equipments.
The government has to make the DGCA more dynamic so that it can
help Indian companies to take advantage of the new policies of the
Government.
SIATI has signed an MOU with Aerospace Associations of Canada,
Australia and Belgium, among others, for better cooperation between the
member companies to enhance their business potential.
The India Aviation exhibition is an ideal opportunity for Indian and
Foreign Aerospace companies to tap business opportunities, find new
partners and suppliers and also potential partners for manufacturing their
products in India. SIATI is a partner organisation, which is supporting the
India Aviation.
We wish all the participants and exhibitors success.
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services. More recently, India-based
supplier Genpact was selected to provide
marketing analytical services to Bombardier
Commercial Aircraft’s marketing team.

Bombardier looking to
expand presence in India

Mr. Torbjorn Karlsson
Regional Vice President
Sales, Asia-Pacific
Bombardier Commercial Aircraft
Could you give us an update on the
India strategy of Bombardier and
growth prospects going forward? What’s
your take on the Indian market vis-a-vis
your products?
Bombardier has been present in India for
over four decades.
On the Transportation side of our business,
we have made several large investments
in the region, demonstrating our strategic
commitment to the Indian market. As a
matter of fact, our largest ever investment
in Asia has been the creation of a state-ofthe-art railway vehicle manufacturing plant
in Savli, Gujarat. This site employs nearly
750 highly skilled team members, indirectly
generates approximately 3,000 jobs in the
Vadodara region of Gujarat and underlines
the long-term commitment of Bombardier
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With an increasing middle-class population
and growing disposable income combined
with air travel not being considered a
luxury anymore, a big part of the air
traffic growth in India will come from
tier 2/3 cities, says Mr. Torbjorn Karlsson,
Regional Vice President, Sales, AsiaPacific, Bombardier Commercial Aircraft,
in this exclusive interview to Aeromag
Asia.
to India.
On the Aerospace side, in 2011, we
welcomed Indian operator SpiceJet as
our first Q400 aircraft operator in the
region and we continue to build on this
strategic relationship to expand services
and networks in the rapidly growing
Indian aviation sector. In addition, Air
India Regional operates CRJ700 aircraft
on long and thin routes – operation in the
Andamans islands is a great example of this.
Due to its unique ability to provide the
most compelling economics and maintain
jet-like speed, the Q400 NextGen turboprop
offers the most cost effective and profitable
solution for connecting tier 2/3 cities.
The Q400 has long been recognized as
the turboprop best-suited to perform in
diverse and challenging landscapes and

environments and is widely recognized as a
strong and valuable asset.
With game changing technology, the
ability to offer same range and seat mile
cost as larger single-aisle aircraft, and a
significantly lower break-even load factor,
CSeries aircraft will provide the lowest risk
and most profitable solution for airlines
to connect tier 1 cities to tier 2 cities
domestically, and tier 2 cities to international
destinations once it enters service.
To expand its support to current and
future customers in India, Bombardier
Aerospace opened a Regional Support
Office in Mumbai in 2010. In April 2012,
the company set up an engineering
center in Bangalore to undertake complex
aerospace projects such as aircraft design,
stress analysis and project management

How do you find the business
environment in India and what do you
think the Government needs to do to
encourage Aviation sector further?
The Indian aviation has significant growth
potential in terms of air traffic, fleet and
airport infrastructure. With recent industry
improvements and government deregulation
on foreign direct investment, the commercial
aviation industry is taking steps into the
right direction. In addition, the recent
Government’s focus on regional connectivity
as well as on tier 2/3 cities is very positive.
How has been the fiscal year February
2013 to January 2014 for Bombardier
in Asia Pacific in terms of deliveries and
orders? How do they stack up compared
to the previous fiscal?
2013 has seen our efforts to expand
our global reach pay off, and we are very
pleased with the momentum we are gaining
in Asia, having announced agreements with
Nantong Tongzhou Bay Aviation of China
for up to 30 Q400 NextGen turborprops;
low-cost Thai carrier Nok Air for up to 8
Q400 NextGen turborprops; one of China’s
top leasing bank, CDB Leasing Co., Ltd., for
up to 30 CSeries; and with China Express for
a repeat order for up to 16 CRJ900 NextGen.
What are the growth drivers you see in
Asia Pacific region, particularly in India
and China?
In Asia-Pacific, connections between
countries are expected to increase in both
number and extent over time. Larger, longer
range aircraft are increasingly required for
international routes and the 100- to 149seat segment is expected to account for
more than half the deliveries. Smaller, shorthaul aircraft will be required for growth and
fleet replacement in domestic markets.
India
With an increasing middle-class
population and growing disposable
income combined with air travel not
being considered a luxury anymore, a big
part of the air traffic growth in India will
come from tier 2/3 cities. Additionally,
with heavy dependence on metro airports
(more than 70% of overall air traffic comes
from the top 6 airports) severely limiting
the growth opportunities to expand the
network from these congested airports,
opportunities to connect tier 2/3 cities

domestically, as well as tier 2 cities
internationally, will open.
India’s large land mass, large population
and strong economic performance
are driving the growth in the country’s
domestic air travel, which is increasing
proportionately with the development
of the country’s middle-class community.
Successful development of India’s
commercial aviation potential will be
dependent largely on financing to
translate the growing demand into new
aircraft, as well as the ability to support
market demands with domestic airport
infrastructure.

Sales team being expanded
Bombardier Business Aircraft has a
dedicated sales team covering the AsiaPacific region. Mr. Nilesh Pattanayak
was recently appointed as new
Regional Vice President.
“Plans are underway to expand the
sales team”, Mr Pattanayak said.
“Our business aircraft 20-year market
outlook for Asia-Pacific predicts
1,550 deliveries for Asia-Pacific from
2012-2031, specifically 400 deliveries
between 2012-2021 and 1150 deliveries
between 2022-2031”, he added.
China
China’s need for domestic transportation
is central to its economic growth plans
and aviation is expected to play a central
role. China’s current five-year strategic plan
seeks to have more than 80 per cent of its
population within 100 km or 1.5 hours of air
transportation. Such a feat would provide
air transportation to 96 per cent of its GDP
base.
Airports and air traffic control system
capacity are major brakes on the growth of
commercial aviation in China. In addition,
current commercial airspace limitations,
aircrew shortages and other factors have

favored the use (and purchase) of larger
jets resulting in congested airspace around
China’s largest urban centers.
Accordingly, China will need to build
aggressively and equip a significant number
of new airports – some to relieve air traffic
congestion in heavily populated and
traveled areas – and still more to develop
and extend economic and social links to
more remote parts of the country.
Could you specifically discuss the
India market for Bombardier, how the
company has been growing in this
market in recent years and the road-map
you see going forward?
We are looking forward to working
closely with Indian authorities to expand
regional air services among tier 2/3 cities
and accelerate the economic development
of these cities. Bombardier’s portfolio of
commercial aircraft is perfectly suited
to achieve this objective and meet the
forecasted requirement for over 600 aircraft
in the 60- to 149-seat category in India over
the next 20 years.
Bombardier continues to evaluate and
consider opportunities to expand its
presence in India, directly and via partners.
As the Bombardier Commercial Aircraft fleet
in India and the neighbouring countries
grow, Bombardier is expected to commit
to investments in-country to support the
successful operations of these aircraft.
How is the market penetration of
CRJ family of next generation regional
aircraft?
Bombardier’s CRJ NextGen family
of aircraft remain the world’s most
successful regional jet, with some 1,800
sold due to the strength and reliability
of their performance as the backbone
of regional airlines. The CRJ family of
aircraft is in demand worldwide, having
added new operators in growth markets
such as China, Indonesia and Africa, and
we continue to pursue opportunities in
growth markets where the placement of
pre-owned CRJ aircraft is now leading to
sales of new aircraft.
In addition to our products being leaders
in fuel burn, the CRJ NextGen family
continues to be a lighter aircraft with full
CRJ fleet commonality, thereby making it a
more economical solution in the long run.
On the maintenance side, we have led with
17% direct maintenance cost reductions
since 2005 – this was achieved by escalating
maintenance programs and driving down
system costs.
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Rolls-Royce shares next
generation engine designs

COMSOL eyes great growth potential
COMSOL recently opened 3 new offices
-- one in Brazil, and two in China. We see
great potential for the growth of modeling
and simulation, says Vineet Dravid
Managing Director, COMSOL Multiphysics
Pvt. Ltd in this exclusive interview to
Aeromag Asia.

R

olls-Royce shared details of
its next generation of engine
designs, which could be ready
within ten years, featuring technology
innovation designed to transform
performance.
The company has built a technology
leadership position with its Trent
family of engines, the latest of which,
the Trent XWB, is the world’s most
efficient engine flying today. Trent
engines will continue in service for
decades to come with 2,500 in service
and more than 2,500 on order.
Rolls-Royce is continually innovating
and, as part of that ongoing process, is
looking to build on the success of the
Trent family of engines with two new
generation engine designs.
The first design, Advance, will
offer at least 20 per cent better
fuel burn and CO2 emissions
than the first generation of Trent
engine and could be ready from
the end of this decade.
The second, UltraFan™, a geared
design with a variable pitch fan
system, is based on technology
that could be ready for service
from 2025 and will offer at least
25 per cent improvement in fuel
burn and emissions against the
same baseline.
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Vineet Dravid
MD, COMSOL Multiphysics Pvt. Ltd

Colin Smith, Rolls-Royce
Director – Engineering and
Technology,
said:
“These
new designs are the result of
implementing our ongoing
technology
programmes.
They are designed to deliver
what our airframe and airline
customers tell us they need:
even better fuel efficiency,
reliability and environmental
performance.”
Eric Schulz, Rolls-Royce,
President – Civil Large Engines,
said: “As innovators, we can
never stand still, even when we have
the leadership position. Our horizons
extend into the coming decades and
we have amassed a range of new
technologies to meet the needs of
our customers. I am confident that our
engine design strategy will ensure we
power the future of global aviation.”
Both engine designs are the
result of the ongoing research
and development investment, of
approximately £1bn a year, which
Rolls-Royce makes across its aerospace
and non-aerospace businesses.
The designs will feature architecture
and technology improvements, all
currently at an advanced stage of
development.

How does COMSOL Multiphysics help
in optimizing aeronautical product
designing?
COMSOL Multiphysics is a powerful
interactive environment for modeling
and solving all kinds of scientific and
engineering problems. It allows the user
their choice of multiphysics coupling,
based on the process or phenomenon
they intend to capture. Electromagnetic
phenomena, fluid flow, heat transfer and
structural analysis are some examples of
the physics which can be simultaneously
coupled to accurately model processes.
In aeronautical engineering, accuracy
is of utmost priority. The COMSOL
environment allows engineers to simulate
the interactions of various physics with
the highest accuracy. This can significantly
speed up product development as
individual component as well as complete
product behaviour can be modelled on
a computer, enabling quick optimization
and thus minimizing prototyping.

What advantage does COMSOL give
to engineers in aerospace or aviation
industry?
Aerospace presents some of today’s
most challenging design problems.
Engineers want tools to optimize their
designs in the shortest time and with
the least resources. They need software
that can capture a variety of physical
phenomena, which they may encounter
during product design. Further, it is also
essential that the software is easy to

learn and intuitive to use, so time can be
invested in the actual product analysis.
COMSOL has an easy-to-use GUI which
allows even beginners to learn the
software. With multiphysics simulation,
an engineer can take a great idea and
build it into a functional design before
utilizing a single material or test.
COMSOL has recently launched the
latest version of the software. What are
the key features of COMSOL 4.4?
With COMSOL 4.4 we have tried to
provide easier navigation and enhance
the user experience. The COMSOL 4.4 GUI
has a ribbon design which groups the
commands and is ordered according to
the main modeling tasks under dedicated
tabs for definitions, geometry, physics,
mesh, study, and results. This makes
it easier to access tools and use them.
There are several other such workflow
improvements like a one-click select
feature, new auto-complete search
function, among others. We also launched
an add-on to the CFD Module, the Mixer
Module. This module was specifically
designed for the analysis of stirred mixers
and reactors used in the manufacturing of
pharmaceuticals, food, fine chemical, and
consumer products.
More information is available on
our website or interested individuals
are welcome to our free introductory
workshops.
What is COMSOL’s
expansion plans?

growth

or

COMSOL’s
users
are
increasing
worldwide. There are several corporate
and educational institutes, small and
large, we have added to our user base in
the past few years. As more organizations
invest time and resources in research
and development, we will see the usage
of simulations increase significantly.
We have already seen this impact in
many cities and countries. In response
to this, COMSOL recently opened 3 new
offices one in Brazil, and two in China.
We see great potential for the growth of
modeling and simulation.
What new can we expect in COMSOL
in the future? What are the new
initiatives planned?
We are taking various measures to
improve our customers’ experience. We
are making it easier, for new and old users
alike, to learn the software or update their
software knowledge. COMSOL offers
free webinars, workshops and other
online resources for users to acquaint
themselves to multiphysics simulation.
We want to empower our users to bring
their ideas to reality. An extensive display
of multiphysics simulation for product
design can be seen during the annual
COMSOL Conference. It is very heartening
to see the enthusiasm and interest
for research and development during
this event. The COMSOL Conference,
Bangalore is scheduled for 13-14
November this year. We want to make
this sure this event will be a memorable
experience for our users.
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Antony - India’s longest
serving Defence Minister

O

n 26 October 2006, taking
the baton from Pranab
Mukherjee, A K Antony
assumed office as India’s 29th
Defence Minister. Taking over when
the UPA-1 was halfway through its
term, Antony has remained as the
Defence Minister for nearly seven
and a half years, making him India’s
longest serving in the portfolio.
Both in 2006 and then again
2009 when the UPA returned to
power for a second term, Antony
highlighted his key priorities in the
demanding post: ramping up India’s
defence preparedness, modernising
the armed forces, strengthening
security measures and apparatus
across the board, including coastal
security, fast-tracking infrastructure
development in the North East and
border areas, improving the lives of
service personnel, including their
accommodation, ration, food and
clothing. And last, but certainly not
least, ensuring absolute transparency
in the complex defence procurement
process.
After a couple of months’ in-depth
briefing at the South Block, Antony
had embarked on extensive tours to
various Defence establishments. His
visits stretched from Siachen in north
to Thiruvananthapuram in south,
from Tawang in North East to Minicoy
in South west. He met with Jawans
and officers in difficult terrains and
prodded them to share their frank
views regarding the difficulties and
challenges faced by them. Based
on these briefings, interactions and
meetings, he relentlessly pursued the
process modernization of the Armed
Forces and also brought about far
reaching changes in the lives of serving
and retired military personnel. Some of
the changes, e.g., breaching the barriers
in the allocation of eggs and fruits to
jawans are illustrative of the depth to
which Antony delved to bring about
pragmatism in military administration.
The coming of age of five long standing
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projects- the induction of MBT Arjun in
Indian Army, the induction of LCA Tejas
in IAF, the arrival of INS Vikramaditya
for Indian Navy, significant strides in
India’s first indigenous nuclear powered
submarine, INS Arihant, which made
substantial progress and achieved
‘criticality’ and successful completion of
trials for underwater launched ballistic
missile system- BO5, thus, completing
the triad for nuclear deterrence, all
happened under his stewardship.
Antony also worked steadfastly to
create a healthy environment for the
participation of the Indian industryboth public and private, in the research,
development and manufacturing of
defence products.
During this period, the Indian Armed
Forces also went for a systematic
force projection in the immediate
neighbourhood and far off Asian region
by engaging many countries through
exercises and defence diplomacy.
The period also witnessed scaling of
new heights by armed forces personnel
in fields like sports and adventure
activities. Besides, in a first of its kind
experience, the Indian Military under
the leadership of Antony, conducted
the 4th CISM Military World Games,
an event which is only second to the

Olympic Games in size. Over 5000
participants from nearly 100 countries
took part in the event. The Games
were held at Hyderabad and Mumbai
and were conducted in a professional
manner with military precision. India
received worldwide appreciation for
the smooth conduct of the Games.
Antony has presided over
some of the most eventful years in
the chequered history of the Indian
Armed Forces, adding potent muscle
to their capabilities. There have been
landmark acquisitions and many more
are in the pipeline.
Drawing lessons from 26/11
terrorist attacks on Mumbai in 2008,
the Govt. took a number of security
measures to close the gaps in India’s
vast coastline and strengthen the
coastal security apparatus in a planned
manner by involving all stakeholders
in this endeavour. Under Phase-I of the
Coastal Surveillance Network Project
installation of 46 radar chain to have a
gap free Coastal Surveillance Network
(CSN) was envisaged. In the first Phase
of the project, the coastal States/UTs
were provided with 73 coastal police
stations, 97 Check Posts, 58 Out Posts,
30 Barracks, 204 boats, 153 jeeps and
312 motorcycles.
The completion of the phase-I of the
project at a cost of Rs. 646 crores on
the Indian mainland has taken place.
India has already a chain of 36 Coastal
Static Radars in place and 10 more in
final stages of completion- which would
help in identification and monitoring of
maritime traffic.
In the phase-II of CSN which will cost
Rs. 1580 crores, the country will have
another 38 radars chain to cover the
rest of the 7,500 Km long coastline.
The Indian Coast Guard was delegated
to implement the project. For this, the
Govt. had signed the contract with
the state owned Bharat Electronics Ltd
(BEL) in Sept 2011 at a cost of Rs 602
crores considering the strategic nature
of the turnkey project and with an aim
to develop indigenous capabilities.

Deafence Minister Shri AK Antony, handing over the IOC Certificate and Release to Service Document of LCA Tejas to the Air chief
Marshal NAK Browne, Chief of Air Staff,IAF. Dr.K.Tamilmani, Director General (AERO) DRDO and Chief Executive CEMILAC, Aeronautical
Development Agency (ADA) Director Shri P.S.Subramaniam, Scientific Advisor to Defence Minister Dr. Avinash Chandar also seen.
Under this scheme, the coastal States/
UTs interalia are provided with 131
coastal police stations, 10 Marine
Operation Police Centres, 60 jetties,
225 boats of various categories and a
lump sum assistance of Rs. 15 lakhs per
coastal police station to develop its
infrastructure.
Linking up the National Automatic
Identification System Network (AIS)
and Vessel Traffic System (VTS) off Gulf
of Khambat with the Coastal Security
Network would help the security
forces in identifying a friend or foe in
the Indian waters. Reflective of the
professionalism of Indian Armed Forces,
many countries from across the globe
have shown eagerness to exercise with
the Indian Military.
When Antony took over as the Defence
Minister, there were more brickbats
than bouquets in media for DRDO. He
brought about structural changes and
closely monitored the progress of the
organisation in various projects. The
result has been quite dramatic as DRDO
has started delivering on many fronts
and enhancing self- reliance in Defence
Systems. It is also designing, developing
and producing world class weapon
systems and equipment in accordance
with the expressed needs and the
qualitative requirements specified by
the three Services.
Defence Production Policy was
announced
by
the
Government
in 2011, for the first time, with the
following objectives, namely, (i) to
achieve substantive self-reliance in the
design, development and production
of
equipment/weapon
systems/
platforms required for defence in as

early a time frame as possible; (ii) to
create conditions conducive for the
private industry to take an active role
in this endeavour; and (iii) to enhance
the potential of SMEs in indigenization
and to broaden the defence R&D base
of the country. To achieve the above
objectives, a number of policy initiatives
have been taken by the Ministry.
In pursuance of the objectives of
fostering an internationally competitive
domestic industry, enhancing the
indigenous defence research and
development
(R&D)
capability
and
encouraging development of
synergistic sectors like civil aerospace
and internal security, the MoD has fine
tuned the Defence Offset Guidelines in
the last 7 years.
MoD has set up a “Defence Offsets
Management Wing” (DOMW) under the
Department of Defence Production for
monitoring and discharge of offsets
in accordance with the relevant offset
guidelines and signed offset contracts.
At present, 23 offsets contracts worth
$ 4.6 billions are in various stages of
execution.
But all these achievements hardly add
up to how Antony will be remembered
in the corridors of South Block.
Behind his characteristic unassuming
demeanour, there exists a value system
which comes down heavily when
irregularities are detected in defence
deals. He will not stand by any act of
omission or commission that will bring
the Armed Forces to disrepute or let
it tarnish the ideals of the officers, no
matter however influential or mighty
the accused might be.
During the seven years of his tenure

as the Defence Minister, Antony took
a slew of measures to not only clean
up the procurement process but also
to give out a strong signal to both
domestic and foreign vendors to not to
resort to unfair means to win defence
contracts.
Six firms were debarred by the
Ministry of Defence in March 2012
following probe by the CBI. The MoD
also terminated the 556.26 million Euro
AgustaWestland deal for purchase of 12
VVIP helicopters on grounds of breach
of the Pre-contract Integrity Pact (PCIP)
and the Agreement by AWIL. In 2012,
Shri Antony ordered a CBI probe into
allegations of bribery in supply of Tatra
trucks for the Army. And in March 2014,
Shri Antony gave the green signal for
a CBI probe into the allegations of the
appointment of an intermediary in
the deals concluded between the HAL
and the Rolls Royce company of UK, in
contravention of the contract rules.
Antony was ruthless in dealing with all
cases relating to defence land scams. He
ordered CBI probe into various cases,
the most prominent one being the
alleged irregularity in providing defence
land for construction of the Adarsh
Cooperative Housing Society apartment
building, close to the Western Naval
Command structures in Mumbai.
He also ordered a CBI probe into
alleged irregularities in the sale of
military land at the high- security
Srinagar airport. Antony ordered a
CBI probe into a land scam in Jodhpur
allegedly involving transfer of a 4.84
acre Army plot to a trust belonging to
a royal family in 2007 by officials of his
Ministry and the Service.

Aeromag

13

Good synergy between Indian needs
and our offer, says Rolls-Royce
“There is a good synergy between India’s
requirements of defence procurement and services
and what we are able to offer in terms of engines
and services. We have a broad portfolio of engines
that enable us to offer power solutions for the
new tanker programme, additional trainer and
transport aircraft, helicopters and UAV’s”, says
Rolls-Royce’s India & South Asia President
Mr. Kishore Jayaraman in this exclusive interview
with Aeromag Asia.
Mr. Kishore Jayaraman
India & South Asia President, Rolls-Royce’s
What’s the progress on your joint
venture with HAL -- IAMPL -- and could
you talk about the production schedules
from the Bangalore manufacturing
facility?
In 2013, IAMPL became operational. We
have now begun production and will reach
full capacity in 2014. Spread over 7,200
sq. meter, this state-of-the-art, purposebuilt manufacturing facility produces
components for the technologically
advanced Trent family of civil aero engines.
At an investment of $25 million (Approx. INR
135 crore), the facility incorporates the latest
Rolls-Royce manufacturing techniques for
making 130 different compressor parts.

line of Rolls-Royce engines that have
been produced under license by HAL in
Bangalore, with the first locally assembled
aircraft and engine handed over to the IAF
in August 2008. A further 57 Hawks have
now been ordered, including 17 for the
Indian Navy.
The IAMPL facility in Bangalore is
testimony to our long standing association
with HAL.
Going forward, as the market opens up,
we see a huge potential in this space in the
country and we will definitely leverage our
strategic partnerships. As we move ahead
on the defined roadmap for India we will
also look at increased level of R&D activities
happening in India in the near future.

Could you talk about your association
with HAL over the years and the
roadmap you see for the partnership
going forward?
Rolls–Royce’s association with HAL is
one of the longest partnerships in defence
aerospace history. The company’s close
association with HAL has flourished and
is now its 58th year, starting with licensed
production of Orpheus engines that
powered the Kiran aircraft, progressing
to co-production on the Adour family of
engines.
The Hawk Advanced Jet Trainer’s Adour
Mk871 engine marks the latest of a long

How do you see India as a market
as well as a country that is playing a
growing role in Rolls-Royce global
operations?
Rolls-Royce has been contributing to the
progress of India’s modernization for eight
decades. We continue to be committed
to India and the country continues to be
an important strategic destination for
Rolls-Royce.
Today over 4,000 Rolls-Royce engines
are being operated in critical growth
sectors, including India’s civil and defence
aerospace, marine and energy.
In the defence sector, there is a move

Aeromag

14

to make the nation self-reliant in Defence
Production. This growth is very well aligned
to our business intention.
India has also become an important
destination for sourcing and supply
chain activity for the Group. Setting up
a local component manufacturing base,
a new marine repair and expanding our
engineering services set-up are some of
the major activities the local team in India is
involved in.
How is Rolls Royce business expanding
in India over the years, and your take on
opportunities in the short-, medium- and
long-term in this country?
Rolls-Royce association with India of
over 80 years is marked with significant
achievements. We started our association
with the Indian aerospace sector in 1932
with its Gypsy engines on the first Tata
Aviation aircraft. Then in 1933, Indian Air
Force took to the skies powered by RollsRoyce Bristol Jupiter engines.
Over the years, our partnership with
India has further deepened and widened
to develop from a business opportunity
market, to one of partnership in progress.
Here, we have 4 customers across civil &
defence aerospace, marine and energy.
We directly employ over 450 engineers
and professionals, with another 1,000
engineers working in engineering centers in

Govt committed to provide required
fund to implement OROP: Antony

T

he Defence Minister A K Antony
has assured the Services that the
Government was fully committed
to implement the One Rank, One Pay
(OROP) Policy and that required funds
will be made available to ensure its
implementation. Chairing a meeting of
the top brass of the Services and senior
officials, Antony said the Finance Minister
had clarified that the figure of Rs 500 crores
made available to implement the scheme
was only ‘indicative’.
The meeting was convened by
Antony to discuss the modalities
for implementation of OROP. It was
attended among others by the Minister
of State for Defence Jitendra Singh, the
Defence Secretary R K Mathur, Secretary
Ex- Servicemen’s Welfare Sangita Gairola,

Secretary Defence Finance Arunava
Dutt, the three Service Vice Chiefs and
AG from the Services Headquarters.
It was noted that “OROP implies that
uniform pension be paid to the Armed
Forces personnel retiring in the same
rank with the same length of service
irrespective of their date of retirement
and any future enhancement in the rates
of pension to be automatically passed
on to the past pensioners. This implies
bridging the gap between the rate of
pension of the current pensioners and
the past pensioners, and also future
enhancements in the rate of pension to
be automatically passed on to the past
pensioners”.
Antony directed that the Controller
General of Defence Accounts should

initiate immediate necessary steps in
consultation with the three Services,
MoD Finance and Department of ESW
to give effect to the decision. He also
emphasized that family pensioners and
disability pensioners would be included.
Ex-Servicemen may also be appropriately
consulted by the Services, Antony said.
It may be recalled that improvements
in the pension for Defence Services have
been effected by the Government on three
occasions in recent times - in 2006, 2010
and 2013. As a result of these changes, the
gap in pension amount between pre-2006
and post-2006 retirees has been bridged
substantially. However, keeping in view the
long- standing demand, the Government
has accepted the principle of OROP for
Defence Services.

Bangalore.
Currently, the country is undergoing
several significant changes in terms of
infrastructure investment, armed forces
modernization, and there is huge untapped
potential in the energy space. This growth is
very well aligned to our business portfolio
and gives us an opportunity to offer and
contribute towards building capabilities
in critical growth sectors of India such as
defence, marine, civil aviation and energy.

engineers working in Rolls-Royce managed
engineering centers in Bangalore in
partnership with Quest.

Gnome engine powering the Sea King
Fleet.

Could you give us update on your
partnership with other Indian firms,
including JV with L&T to address civil
nuclear opportunities?
Rolls-Royce has strong partnerships
with prominent companies of India. We
started our collaboration with HAL in 1956
with licensed production, progressing to
co-production on the Adour engine. This
association is the longest partnership in the
aerospace industry. In 2013, IAMPL, became
operational to produce components of
technologically advanced Trent family of. In
April 2010, Rolls-Royce signed a MoU with
Larsen & Toubro to address civil nuclear
opportunities globally and in India. Our
collaboration addresses the projected need
for pressurised light water reactors in India
and internationally. We are keen to work
with leading organizations for sensors,
controls and auditory supervisory services.
In another partnership, Rolls-Royce has
about 450 employees and another 1000

How is Rolls Royce positioned to
meet India’s defence modernisation
requirements?
Like any other market, India has its own set
of opportunities and challenges but being
able to draw on 80 years of experience
means that we are in tune with our
customers and the ways of working here.
There is a good synergy between India’s
requirements of defence procurement
and services and what we are able to offer
in terms of engines and services. We have
a broad portfolio of engines that enable
us to offer power solutions for the new
tanker programme, additional trainer and
transport aircraft, helicopters and UAV’s.
We believe that our technologies and
techniques can further cater to the defence
modernisation requirements of the country.
We are also looking to work more
closely with the Indian Armed Forces to
enable them to benefit from some of
the innovative support techniques that
have been proven in other areas of our
business, such as Marine and Civil and
which are now being widely adopted by
military customers looking to maximise
the efficiency and effectiveness of their
fleets. This is equally relevant both for
new engines as they enter service, or for
existing products in service such as the

Could you update your association
with Cochin Shipyard for the Naval
modernisation
programmes
and
manufacturing of Indian Aircraft Carrier?
Rolls-Royce Marine is a world leader
in vessel design, integration of complex
systems and the supply and support of
power and propulsion equipment for
commercial and naval customers around
the world. India represents an important
customer and operating marine base for
Rolls-Royce in the Asia Pacific region.
Recently, Rolls-Royce also secured a £8
million contract to design and power a
highly specialised buoy tender vessel for
India. The vessel will be built at the Cochin
Shipyard Ltd. in India, and is scheduled
for delivery in 2015. It will be operating in
remote waters off the east coast of India
and around the Andaman & Nicobar Islands
maintaining and replacing navigational aids
and buoys.
We have another contract with Cochin
Shipyard to supply water jets – three per
vessel, and associated control equipment
for Fast Patrol Vessels which are currently
under construction at Cochin Shipyard.
These 50 meter long vessels have a design
speed of 33 knots and will operate in Indian
Coastal Waters and around island territories.
We have already started delivering the
equipment.
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The key for success is design, says EOS
Most of the Aero OEMs will
look for partners in India
or Asia for manufacturing
in the ramp up phase,
says Mr Anand Prakasam,
Country Manager, EOS
GmBH India Office and
Mr.Udo Behrendt, Business
Development Manager –
Aerosapce , EOS GmbH,
Germany, in this exclusive
interview to Aeromag Asia.

Mr.Udo Behrendt

We hear a lot about 3D Printing and
Additive Manufacturing being used
in the aerospace industry. Could you
throw some light on this.?
Aerospace Industry is a highly optimised
market and if the companies need to go
into sustainability programs they need to
look beyond the tradional manufacturing
methods. One such manufacturing method
which gives them the ability to save weight,
reduce costs and shorten the lead time is
additive manufacturing . The aerospace
industry is well suited for this technology
Because of the volumes needed in
production is ideal for this technology and
weight reduction and lead time is so crucial
for all the companies.
Have this technology been used by
aero OEMs for production?
One of the block buster application
for this technology has been the aero
engines. Companies like GE, MTU aero
engines have already qualified some
parts for flying. We can also see from GE
Leap engine project where they have
used this technology to manufacture the
fuel nozzle for production. Also MTU is
bringing some of the parts for production
for the Pratt and Whitney engines.
Other manufacturers like Rolls Royce,
Turbomeca and Snecma are using this
technology and we believe that the
next 24 to 36 months will be interesting
since most of the parts which have been
developed using this technology will go
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Mr Anand Prakasam

into the Ramp up, production phase.
How are the mechanical properties
compared
with
conventional
manufacturing process?
The parts which one can get from this
technology is much superior to cast parts
and close to wrought properties.
What sort of opportunities does this
bring to India?
Indian players are slowly adapting this
technology. Companies like GTRE, Wipro ,
Intech DMLS, Honeywell India had already
gone ahead with this technology.
Most of the Aero OEMs will look for
partners in India or Asia for manufacturing
in the ramp up phase.
India is known for its strong Engineering
Services background. We believe if the
Tier manufacturers and Engineering
Services company could create a
knowledge base on this technology they
will stand a good chance to get contracts
from the OEMS in the production phase.
What machine models and materials
do you offer to the Indian market?
Typically we offer 2 types of
manufacturing machine models in India.
One for metal and the other for Polymers.
In the metal side the more popular system
used is the M280 model and the M400
is the latest addition. Materials Ranging
from different types of steels, stainless
steels, Inconels, Titanium, cobalt chrome

India’s aerospace industry: poised for take-off,
but needs the right instruments for a safe landing

and aluminium can be processed in these
machines. On the polymer side we offer
models like P110, P395, P760 and P800.
Typical materials are different grades of
Nylon, FR materials and PEEK. Quite a bit
of EOS laser sintered air ducts are already
in the F-18 for several years now.
How many customers does EOS have
in India?
We have more than 30 active customers
in India from different industries like
automotive, aerospace, dental and
Tooling.
If you would like to close with one
special points which could lead to
success in this industry what would it
be?
The key for success is Design. With
the EOS technology one can design
components for functionality than
worrying on the manufacturability. This
opens up totally new opportunities. It
becomes a design driven manufacturing
approach. So companies can come with
integrated features which would save
them several manufacturing processes
and assembly, make parts with lattice
structures and bionic structures for
weight reduction with shorter lead
time. So it is important for designers to
understand the design guidelines for this
process and make best use of the power
behind this EOS additive Manufacturing
process.

ne indicator of a country’s
socio-economic development
is its air transport infrastructure.
Evidence of this correlation would be
answers to questions such as: what
percentage of people use air travel, are
the most remote corners of the country
connected by air services, how many
airlines operate, are helicopters used for
medical evacuation and news reportage
(including traffic conditions) etc.
A strong air defence force is also an
attribute generally associated with
advanced economies. While India’s GDP
growth rate has slowed down in recent
years, it cannot be denied that India will
see a manifold increase in the number of
aircraft and helicopters it acquires. These
aircraft will be needed for both civilian
and defence purposes. Some industry
sources estimate that India will need
almost 1000 civilian aircraft in the next 20
years.
While some airlines have ceased to
operate, many new ones are coming
up- including joint ventures with foreign
participation. As new airports are
constructed, more aircraft will be needed
to service new sectors. Many airlines are
focusing on providing low cost services,
which in turn means smaller, more fuelefficient aircraft that are less expensive to
acquire and maintain. The aim is to increase
the number of passengers for air travel.
Many large business groups too are
opting to buy or lease corporate jets
that make it possible for their senior
executives to be more productive and
freed of the constraints of commercial
flight schedules. As the number of Ultra
High Net Worth individuals in India goes
up, demand for private aircraft (including
fractional ownership) is seeing an upward
trend.
It is in the context of such a demand
scenario that India’s aerospace industry
is widely believed to be poised for rapid
growth. It is of course not necessary
that every developed nation has its own
domestic aircraft manufacturing industrybut in India’s case, there are many reasons
why a domestic aerospace industry makes
sense.
Reducing maintenance costs: Servicing
and maintaining a fleet of aircraft (or even a
single craft) is expensive. The time for which

an aircraft is on the ground for maintenance
has significant implications on revenues
and margins. Naturally, airlines will seek
cost-efficient alternatives.
Currently, spares and critical, high-value
components are flown in as needed. If
local MRO facilities exist and spares can
be procured locally, then cost savings can
be significant.
High-tech design and manufacturing
capability: Indian companies already do

Flying blind is a risk
While the aerospace industry is
admittedly a lot more complex than
many other industries, the companies
operating in it are fundamentally
business enterprises. As such, their
shareholders worry about financial
risks, while their customers worry
about quality, reliability, timely
supplies etc. Safeguarding existing
IP will be of paramount importance,
as innovation goes into aerospace
design- choice of materials that reduce
weight and are easy to work with,
form factors, engine and component
design etc. While premier academic
institutions such as the Indian Institute
of Science and various Indian Institutes
of Technology offer an R&D ecosystem,
companies must ensure that the
agreements are clear in respect of IP
ownership.

component design work for overseas
aerospace customers. And as India further
enhances its high-tech manufacturing
capability, there is no reason why at least
some of these aerospace components
cannot be manufactured in India.
Government policies: While the central
government’s manufacturing policy is
expected to give a boost to developing
high-tech manufacturing capabilities
in India, specific initiatives by individual
state governments are directed at
attracting the aerospace industry.
Karnataka, for example, has announced
the establishment of a dedicated
aerospace park on the outskirts of
Bangalore.
By promising world-class physical
infrastructure for this specialised industry,

the aerospace park concept makes it
easier for companies to co-locate here
and create an “aerospace ecosystem”.
One can easily imagine design
specialists, component manufacturers,
materials specialists, logistics service
providers and others complementing
each other.
Interest by foreign companies: Not
surprisingly, many foreign companies
from across the aerospace value chain are
seriously looking at India.
Offset requirements: India’s offset
policy for defence procurement requires
a certain percentage of components and
services to be sourced domestically. Given
that several billions of dollars will be
spent on purchasing various fixed wing
and rotary aircraft for defence use over
the next few years, meeting this offset
requirement will itself be significant.
Like the employees of any other business
enterprise, the employees of aerospace
businesses too will have concerns about
the terms of their employment, working
conditions and safety at work (including
an environment free from sexual
harassment). Contracts that protect the
company’s legitimate business interests
and comply with the laws of the land
will be required with various business
partners and service providers. If foreign
companies are involved, ensuring
compliance with foreign exchange and
investment laws become relevant. The
permission to set up business within the
aerospace park will require agreements to
be signed with the relevant government.
There are thus several aspects of setting
up and running an aerospace business
that need careful attention.
The aerospace business in India is set to
take off. But there are many uncertainties
that need to be factored in as companies
make their decisions to invest in ground
floor
opportunities.
The
biggest
challenge at this time is for aerospace
companies looking to do business in India
to understand the business opportunity
in the context of various regulations that
they may be subject to.
Flying blind is never the recommended
option: get yourselves the right
instrumentation (professional advice) and
orientation to enable safe landings. Have
a safe flight!
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We see
growth in
4 strategic
areas: IFS

Mr Graham Grose

Aeromag Asia talks to Graham Grose, Director of the IFS A&D
Centre of Excellence, Ian Fleming, Managing Director of IFS
MEASA and Nilesh Kumar, Director of IFS India about their views
on developments in the Indian A&D market.
Could you discuss IFS’s componentbased product applications?
Graham Grose: The Aerospace & Defence
(A&D) Industry is in a constant state of
change. The combination of new product
lines, new technologies, new regulations,
new constraints and new ways of doing
business—coupled
with
strategic
growth and challenges from operator
cost models—means that the industry is
always transforming and adjusting.
Faced with delivering against these
new contracting mechanisms, service
providers are all challenged with
improving service delivery quality,
improving availability and capability,
complying with regulatory requirements,
including Export Control, Health & Safety
or asset safety and succeeding with an
ever reducing support budget.
The A&D Industry needs to be able
to adapt and therefore, any IT solution
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supporting that business needs to be
agile to address and adjust to these
changing needs. Whether you specialise
in heavy maintenance, component repair,
Original Equipment Manufacture (OEM)
after-market services, or say engine
overhaul, key business objectives will be
the same.
The A&D industry is one of our
targeted market segments at IFS. We
are a leading vendor of enterprise asset
management (EAM) software to the A&D
sector globally, supplying full-spectrum
enterprise, project and programmecentric manufacturing software to tier 1, 2
and 3 manufacturers and vendors serving
the A&D sector. Key for this market is
that IFS Applications is a componentbased solution, offering an extended ERP
suite with a modular approach to meet
more limited or emerging organisational
requirements. In effect, organisations

need only purchase the functionality
needed for the ‘now’, with access to a full
enterprise solution if and when needed.
Furthermore, the modern but proven
Service Oriented Architecture (SOA) of
IFS Applications means you don’t have to
worry about technology obsolescence or
vendor lock-in.
What about other solutions and
services?
Ian Fleming: At IFS, we believe
that the most appropriate format of
doing business is to have regional
representatives and local partners on the
ground that have local knowledge and an
understanding of local customs.
Coupled with regional in-house
expertise, our A&D Centre of Excellence,
with industry-specific knowledge and
know-how, plus our specialist global

partners, this is our preferred way of doing
business in India. As the Regional Director
I have overseen the reinforcement of our
position recognising India as a target
market and we have an established
presence in India with a core team able to
support our A&D objectives. In this way
we can deploy an effective sales matrix
where the sales relationship is always
local and personal.
IFS offers a full portfolio of services to
support A&D customers in India across
the sales, solution delivery and support
cycle. The unique modular architecture of
IFS Applications offers a low risk position
to customers who are embarking upon
a market or operational journey that
at the early stages is not well defined
or where there is a significant risk that
requirements will change downstream.
Other examples of our innovative or edge
solutions and services include our tailored
mobile solutions, our Performance Based
Logistics (PBL) offering, and our solutions
supporting Export Control and the
International Trade in Arms Regulations
(ITAR).
Could you talk about your customer
base?
Graham Grose: IFS Applications™
provides component based solutions that
support PBL, Fleet Operator programs
and solutions for Defence Manufacturing,
Maintenance Repair and Overhaul (MRO),
Asset & Fleet Management, Supply Chain
Management and Product Lifecycle
Management.
Defence customers include Navy, Army
and Air Force solutions, DOD/MoDs

Mr Ian Fleming

as well as the Eurofighter consortium.
Commercial Aviation MRO shops and
service operators include Emirates,
Aero-Dienst GmbH, Alitalia Maintenance
Systems, Hawker Pacific and Todd Pacific
Shipyards.
In addition, IFS provides solutions to
original equipment manufacturers (OEMs)
and integrators such as General Dynamics,
Lockheed Martin, BAE SYSTEMS, SAAB
and GE Aircraft Engines.
What’s your take on the India market
and what are the growth opportunities
that you are pursuing in this region?
Nilesh Kumar: IFS sees growth in 4
strategic areas in the Indian A&D market.
Firstly, defence or other public sector
service providers which maintain fleets
of aerospace, transportation or maritime
assets – especially the PBL market.
Secondly, aerospace or transportation
fleet operators which maintain their
own or other operators’ fleets. Thirdly,
commercial MRO or service providers
performing maintenance services, and
lastly aerospace, defence or component
OEMs delivering after-market services.
If you operate, own, manufacture or
maintain complex assets with long inservice life spans, then continued and
efficient through life support is an integral
part of your business and operational
model and that is where IFS specialise,
where I see growth in India and where we
are currently focussing.
IFS Applications is already implemented
in 26 divisions of Hindustan Aeronautics
Limited (HAL), the largest Indian

Mr Nilesh Kumar

Aerospace Company and is used to
running end to end business processes
for Manufacturing and MRO of Aircrafts,
Engine, Avionics and Accessories. Going
forward, HAL is likely to seek to offer PBL
contracts to the Indian military, and IFS
Applications has a history of meeting
such demands in providing solutions to
manage complex PBL contracts.
Pipavav has chosen your applications.
What are your thoughts?
Ian Fleming: Pipavav Defence and
Offshore Engineering Company Limited
(PDOECL) present operations and future
plans match exactly with the type of
enterprise that ought to consider IFS
Applications. PDOECL has a complex,
demanding project-oriented business
environment that needs a projectbased solution. The company also
performs repair and maintenance work
for ships and offshore assets, and IFS
Applications provides comprehensive
native repair and maintenance support
as an integrated part of the application
suite. Our successful track record
with other shipyards globally allowed
PDOECL to make this selection with
confidence.
Any future plans in India?
Nilesh Kumar: IFS India is aligned to
work with Global System Integrators and
other partners in India to drive growth in
focussed verticals which are Aerospace
& Defence, Utilities & Telecom, EPCI and
Shipbuilding. Key partnerships are the
focus now and would help increase IFS
reach in the defined verticals.
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Mr. G. C. Pati, Secretary, Defence Production, Ministry of Defence is inaugurating the Society of Defence Technologists (SODET)
award function . Mr.M.Narayana Rao, Chairman, SODET and CMD of MIDHANI, Dr. R.K. Tyagi, Chairman, HAL, RAdm R.K. Shrawat
AVSM, IN(Retd) Chairman & Managing Director ,Mazagon Dock Limited and the new Chairman of SODET, Mr.S.N.Mantha, Chairman &
Managing Director , Bharat Dynamics Limited , Mr.S.K.Sharma, Chairman & Managing Director ,Bharat Electronics, Mr. P.Dwarakanath,
Chairman & Managing Director,BEML Limited also seen.

Axis Aerospace & Technologies
Ltd. launches Bird Detection and
Monitoring Radar Systems

A

xis Aerospace & Technologies Ltd (AAT), a leading Indian company
offering Hi-Tech products and solutions to Defence, Aerospace and
Homeland Security needs , launched their first ever Bird Detection &
Monitoring Radar System (BDMRS). This unique system has been developed
to address the bird menace faced by aircrafts both civil and military.
Bird hits are the most menacing hazards faced by aircrafts globally. As per
the latest statistics available with Airport Authority of India (AAI), 14 bird
hits were recorded in 2012. In addition, the Indian Aviation industry loses
over an estimate of Rs.20 crore annually due to bird hits. While traditional
measures like bursting fire crackers, placing scare crows near the runways,
regular trimming of grass and maintaining cleanliness near the perimeter
walls of the airport has helped in bringing down incidents of bird hits, there
is still scope to further minimize this risk using technology and such radar
systems The BDRMS is one such technology developed by AAT to prevent
Bird Airstrike Hazards (BASH) in India. The system operates in the S Band
and has a detection range of 15km for large birds and 8km for small birds. It
can be deployed up to altitudes of 3000m. It is maintenance free and easily
transportable by road.
The BDMRS not only manages bird airstrike hazards but is also helps in
ornithological studies by habitat assessment, deriving trends and patterns of
avian activity which can help in assessment of risks to flying and instituting
permanent anti BASH measures. In addition, it has key technical features
like data warehousing and mining, advanced analysis algorithms in risk
assessment and warning systems.
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Secretary (DP) calls for
team effort in innovation
for greater self reliance

M

r. G. C. Pati, Secretary, Defence
Production, has said it is important to
value outstanding contributions made
by individuals and the organizations in technology
driven sectors such as defence. He was speaking
at the awards ceremony of Society of Defence
Technologists (SODET) held at Mumbai in the
presence of HAL Chairman Dr. R.K. Tyagi and heads of
other organizations. Mr. Pati called for handholding
of Government and private organizations to give
more thrust on innovation to strengthen India’s
indigenisation and self-reliance drive. He urged the
innovators to involve all the players from worker to
the highest officer in the organization and inculcate
the team spirit in innovative efforts.
SODET awarded engineers and technologists from
various organizations for their efforts in technology
development and innovation.
HAL’s Mr. Nilesh
Chaudhari, Sr. Manager and his team from Nasik
Division, won the Gold for technology innovation
for the year 2011-12, and the team led by Mr. Dheeraj
Kumar, Dy. Manager, Korwa Division won the Gold
award in the same category for 2012-13. The award
carries a certificate and cash prize.
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CSIR- National Aerospace Laboratories:
A leading Indian aerospace R&D institution

N

ational Aerospace Laboratories
(NAL), a constituent of the
Council of Scientific and
Industrial Research (CSIR), India is the only
civilian aerospace R&D laboratory in the
country. Started on June 1, 1959 in Delhi,
it moved to Bangalore in 1960 and later
on to its own two campuses (Kodihalli
and Belur) in Bangalore. CSIR-NAL is a
high-technology institution focusing
on various disciplines in aerospace and
has a mandate to develop aerospace
technologies with strong science content,
design and build small and medium size
civil aircraft prototypes, and support
all national aerospace programmes.
It has many advanced test facilities
recognized as National Facilities. These
are not only best in the country but
are also comparable to other similar
facilities in the world. NAL’s committed
efforts over the last five decades have
resulted in achieving expertise and core
competencies in most of the disciplines
of aeronautics, the
areas of core
competence include; computational fluid
dynamics, experimental aerodynamics,
flight mechanics and control, turbo
machinery and combustion, composites
for airframes, avionics, aerospace
materials, structural design, analysis and
testing. It has always readily accepted
challenges and delivered programmecritical products and technologies and
has become the preferred destination for
almost all the mission-mode aerospace
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programmes in the country. It would
not be improper to say that LCA Tejas
development would have been difficult
without NAL’s contributions, and that
every major aerospace programme
of DRDO and ISRO has significant
contributions from CSIR-NAL.
As is in its mandate, in 1983-84, CSIRNAL started a project to fabricate an
all-composite aircraft using a kit bought
from the Rutan Aircraft Company in USA.
The project led by the indefatigable Prof
R B Damania, gave CSIR-NAL teams very
valuable insights into building airworthy
composite structures. The aircraft, called
the Light Canard Research Aircraft (LCRA),
was ready by the end of 1986 made its
maiden flight on 26 February 1987. After
the LCRA success, CSIR-NAL seriously
started the preparatory work to design
and build small and medium sized aircraft.
Today, NAL’s two seat aircraft (15 built so
far) named ‘HANSA’ a pioneering ab-initio
all composite design, certified by DGCA in
the year 2000 under JAR-VLA certification
is catering to the needs of flying clubs
in the country. SARAS, the 14 seat (7
ton class) multirole transport aircraft to
be certified under FAR 23 category is
being designed and built by CSIR-NAL
had its maiden flight on May 29, 2004.
It has been designed for multiple roles
like executive transport, light package
carrier, remote sensing, air ambulance
etc. Indian Air Force is expected to be

the launch customer for SARAS with HAL
as the production partner. The five seat
General Civil Aviation aircraft named
CNM-5 has the distinction of being the
country’s first public-private partnership
(PPP) for development of civil transport
aircraft. It is being developed by CSIRNAL in collaboration with M/s Mahindra
Aerospace Pvt. Ltd. (MAPL), Bangalore and
had its maiden flight on the 1st September
2011 in Australia. It is proposed to be
certified first under CASA, the Australian
Certification Authority. CNM-5 is an ideal
aircraft for air taxi, air ambulance, training,
tourism and cargo applications.
NAL’s contributions to major national
programmes have enabled it to carve
a niche for itself. Key technology
successes of NAL include; carbon fibre
composite airframe components using
innovative and cost-effective fabrication
technologies and Fly-by-wire Flight
Control Laws design and development
for the Tejas programme. An achievement
with far reaching implications is the
development of aerospace grade carbon
fibres, a technology which is high on
the list of sanctions. CSIR-NAL is playing
a lead role jointly with many academic
institutions in the National Programme
on Micro Air Vehicles (NP-MICAV) of
DRDO/DST. Black Kite, Golden Hawk
and Pushpak MAVs with a 300mm span,
300gms weight and endurance of 30
minutes have been developed. These

Advanced Civil Aircraft Cockpit
MAVs are currently undergoing user trials.
NAL also developed 1.6 m span, 1.3 m
length, 2 kg weight high altitude mini
UAV ‘Slybird” successfully tested at Leh
& Ladakah ( 12000 ft above the sea level
). The other key technology successes
are; nano-coatings, sunshield mirrors for
satellites, and design and development of
55HP Wankel engine with VRDE for DRDOADE’s Nishant UAV. NAL’s association with
India’s space programmes including the
contributions for GSLV and RLV has been
very fruitful. NAL has carried out acoustic
tests on all of ISRO’s launch vehicle stages
as well as satellites. NAL is very proud to
say that every Indian aerospace vehicle
has graduated out of NAL’s 1.2m Trisonic
Wind Tunnel which is performing reliably
for over 50 years.
CSIR-NAL
has
made
significant
contributions in the area of new
technologies and systems. The high
speed combustor design and related
test facilities has been developed for
hypersonic vehicles. Radomes are an
area of strength in NAL and its multi
disciplinary team has established a
niche technology covering mechanical,
electromagnetic,
aerodynamic
and
structural design, testing and certification
aspects. Radomes have been developed

for ground based as well as air borne
applications, this include the 12.9 meter
dia Doppler Weather Radar Radome
for ISRO, and nose radomes for Jaguar
and Saras aircrafts.
The institution
contributed to development of advanced
aircraft structures including co-cured
co-bonded composite parts, variable
resin infusion technology, and design

of indigenous autoclaves for composite
airframe manufacture. Active Noise
Control (ANC) system for fighter aircraft
has been developed and as also a host of
surface modification technologies.
Over the years, NAL has successfully
addressed the avionics challenge.
DRISHTI, an airport runway visibility
assessor system developed is a fast and
accurate transmissometer. Currently the
systems are installed at New Delhi, Kolkata
and Lucknow airports. Soon other airports
across the country would be equipped
with NAL’s indigenously developed
DRISHTI. Engine Instruments and Crew
Alert System (EICAS) and a 3-axes digital
autopilot system developed for Saras
aircraft is first of its kind in India and has
the potential for use in other aircraft
programmes both in India and Abroad.
CSIR-NAL’s Flight Operation Quality
Assurance (FOQA) software has been the
key tool for aviation and is being used by
many Indian aircraft for over a decade.
The Centre for Electromagnetics at NAL
has contributing to the electromagnetic
design & development of ground based
and airborne radomes for various national
programmes.
CSIR-NAL is known for its expertise
and capabilities in many disciplines

Clockwise: Black Kite MAV (300mm), Golden
Hawk MAV (300mm), mini UAV Slybird (2kg, 1.6 m
wing span), and Pushpak MAV (300mm)
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Policy issues impacting Offset
implementation in India
Defence,Ministry of Commerce and other
Ministries by the various industry forums.It
is heartening that many of the suggestions/
recommendations have been accepted.
However, there are still many practical
issues which remain to be resolved. There
is an urgency that these too are addressed
by the Ministry of Defence,theMinistry of
Commerce and other associatedMinistries
on high priority. In this paper, the issues
that are impacting the implementation of
the offsets by the Indian offset partners(
IOPs)have been brought out under 6 heads:
1. Deemed export status for offset
products supplied for use in India
a) At present, for offsets, physical export of
components or products is mandatory.
Naresh Palta
CEO (A & D), Maini Group, Bangalore

T

he last few years have seen radical
changes made progressively in the
DPP to make it more pragmatic
and practical. Many of the issues were
brought to the attention of the Ministry of

b) In many cases, the offset products are to
be used on the platform under supply or for
supporting its usage in India, when a final
product is supplied to India.In such a case, an
Indian offset product will have a direct use
with the platforms supplied to India and has
no further value addition by the overseas
OEM. But due to the present rules, such

of aeronautics. It has a very strong base in advanced
computational and experimental fluid dynamics which has
substantially contributed to speeding up the design of complex
flight vehicles. At CSIR-NAL several advanced flow diagnostic
techniques such as BoS, PIV, PSP etc., have been successfully
developed and deployed. Our laboratory is recognized as
India’s premier organization for carrying out failure analysis
and accident investigations of aircraft. CSIR-NAL’s structural
technological capabilities cover
dynamic analysis of structures
including aeroelastic testing and
analysis. The full-scale fatigue test
facility provides inputs that can
lead to a substantial increase in
the operational life of airframes.
NAL has achieved considerable
success in using smart materials
for structural health monitoring
and also as sensors and actuators.
It has a proven ability in the area
of design, testing and analysis of
advanced engine components.
Many technologies have been developed for societal applications.
NAL’s pioneering efforts in parallel processing hardware and
software development have given the country advanced
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products have to besent overseas to the OEM
at first.This entails shipments to the country
of OEM by the Indian IOP and then back into
India by theOEM. Thisis an avoidable cost,
which reduces the cost competitiveness of the
proposals by the IOPs.
c) In addition,of recent, many global
aerospace leaders are setting up their
manufacturing facilities in India. These
entities are using Indian sub-tier sources
for downstream supply chain. If the
suppliesfrom India to such units are
considered as offset, it will encourage the
overseas companies to flow in more work
to their Indian units /plants.
d) Also in such cases,when a product is
supplied within India, under the present
tax laws it would attract all statutory levies
like Customs Duty for imported inputs,
Excise Duty, VAT and other statutory levies.
This will make the pricing from the Indian
companies uncompetitive.
Recommendation
i. Physical shipment to overseas OEMs,

metrological computational capabilities. NALSUN solar selective
coating for industrial and domestic solar water heaters, wind
turbines of 300kW and 500 kW capacity for wind energy harvesting,
coatings for cutting tools to enhance wear resistance and improved
tool life are some of the significant achievements with societal
impact.
CSIR-NAL is continuously striving towards new strategic
initiatives to meet the challenges of future. To name a few
initiatives in pipeline; a major
programme initiative on national
civil aircraft development for
regional connectivity, and design
& development of sub 200 mm
class Micro Air Vehicles to meet
the needs of strategic and civilian
sector. Further, NAL is expected
to play a significant role in the
proposed development of Advanced
Medium Combat Aircraft by ADA
and the Fifth Generation Fighter
Aircraft and Medium Transport
Aircraft programmes of HAL. In conclusion it may be said that
CSIR-NAL aims to reach greater heights in futuristic aerospace
technologies by active participation in many major national
programmes.

for products to be used either on the
platforms or with platforms tobe supplied
to India, should be waived off in case no
work or value addition is required by the
OEM in their country. Such shipments and
also supplies to Indian plants of overseas
companies be granted the status of
deemed export.
ii. Also this special category be given a
waiver from Customs Duty for imported
inputs, Excise Duty, VAT and other statutory
levies, so as to enable Indian companies
to retain competitiveness of the Indian
proposals.
2. Permission for sale & export of
defence equipment and parts along with
IL-DP
a) The Department of Industrial Policy &
Promotion (DIPP),Ministry of Commerce,
while issuing the Industrial Licence for
Defence Production(IL-DP), stipulates that
i) “Arms, ammunition and allied items of
defence equipments, parts and accessories
thereof as contained inthe license produced
by the private manufacturers will be
primarilysold to the Ministry of Defence…..
ii) ……Permission for sale, export and
removal of all goods out of the factory will
be given by the Standing Committeein the
Department of Defence Production …..
Violation of these provisions may lead to
cancellation of the license”
b) The recommendation for issue of
license for manufacture of Defence
related items is provided by the Standing
Committee in the Department of Defence
Production. Therefore, requirement of
“Permission for sale, export and removal of
all goods out of the factory” again from the
same Committee becomes an additional
avoidable procedure.
c) Present processwill also increase the
supply time to the OEMs.
Recommendation
As the recommendation for issue of IL-DP
is given by theDept of Defence Production,
the requirement of subsequent approval
stipulated in the IL-DP as above , should be
withdrawn in the case of IL-DP holders.
3.Clarifications on Munitions List
a) Munitions List released by the DIPP in
April 2012, defines 22 categories of products
for which Industrial Licence for Defence
Production (IL-DP) is required.In these 22
categories, for 9 categories (ML1 TO ML4,

ML6, ML9, ML10, ML12 and ML19) even the
forgings, castings and other unfinished
products require IL-DP (ML 16 refers).

General of Foreign Trade(DGFT).Export
of these items needs additional export
licencefrom the DGFT.

b) It can be construed that IL-DP is not
required for manufacture of forgings,
casting and other unfinished products
for items specified in the rest of the 12
categories.

b) SCOMET export licence has the
limitations that i) Export licence will be
issued against a specific Purchase Order
(PO), ii) Export license will be valid only for a
specific period of time.

c) However, OEMs insist that either an
IL-DP or a waiver from MoD is required
to be provided by the potential IOP’s.
This requirement emerges out of OEMs’
interactions with the MoD.
d) Hence, even after the Munitions List has
been issued, IOP’s have to apply forIL-DPto
get a formal reply from DIPP/ MoD on the
requirement of licence or otherwise. This is
avoidable cost and time consuming process
for all stake holders.

c) PO’s issued by the OEM to the IOP,
most often have flexibility to change the
quantities, schedules andallow additional
time to cater for any changes in technical
parameters of products.These changes in
the Purchase Order or extension of time
will compel IOPs to apply for fresh export
license, for each and every PO and for every
change in schedule by the customers.
This will lead to cumbersome procedure,
additional cost and increase in supply time
from IOPs.

Recommendation
To bring in more clarity on the items not
requiring IL-DP, MOD/DIPP should issue a
confirmation through a notification that
“license for manufacture of the unfinished
products listed in the ML’s other than ML1
TO ML4, ML6, ML9, ML10, ML12 and ML19 is
not required.”

Recommendation
In order to reduce the procedural delays
in obtaining the DGFT clearance for
the Issue of export licence for SCOMET
items, for which IL-DP has been applied,
it is requested to consider issue of export
licenceby the DGFT as a part of the process
to grant the IL-DP.

4. To withdraw web listing of IL-DP
holders in DIPP & MOD Websites

6. Services kept in abeyance for offset
a)Vide MoD Amendment Dtd 23 May
2013 it has been decided to keep Services in
Abeyance.This is applicable to both physical
and software services. It appears to be the
result of Malpractices observed in the case
of some IOPs.

a) As per the updated DPP guidelines,
requirement of Industrial Licence for
manufacture of Defence Products (IL-DP)
is only for the products mentioned in the
Munitions List.Accordingly, there are a large
number of items which do not require IL-DP
from DIPP/MoD.
b) List of IL-DP holders is published in the
websites of DIPP / MoD and this creates
misunderstanding. The OEMs and other stake
holders may construe that the companies
listed in the DIPP/MOD = website are the only
companies eligible to be an IOP.
Recommendation
Hence, the web-publication of lists needs
tobe withdrawn.
5. Issue of Export Licence for SCOMET
items by DGFT along with issue of IL-DP
a) Many of the unfinished parts / products
for which IL-DP are issued are also specified
in the SpecialChemicals, Organisms,
Materials, Equipment and Technologies
(SCOMET) list released by theDirector

b)In the case of physical services, like
MRO and upgradation of Defence products
there is no room for malpractice, due to
transaction of physical work.
c) Moreover malpractices need to be
stopped by deterrent punishments to
those indulging in it,rather than taking the
Services entirely out of offsets.
d) A strong impact of this decision is that
IOPs who have made substantial progress
in terms of technology, manpower,
investments etc. have been left in
uncertainty.
Recommendation
It is requested to reinstate Services for
offsets, through checks & balances, e.g.,
through a system of reporting of “Resources
employed for Service Export”.
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AFI KLM E&M eyes to become
major MRO player in India

Mr Fabrice Defrance
SVP Commercial AFI KLM E&M
Could you talk about the cooperation
of AFI KLM E&M with IndiGo and Jet
Airways and how it has been stepped
up of late?
Air France Industries KLM Engineering
& Maintenance already started its
cooperation with Indian airlines a few
years before signing a contract with
IndiGo. We, as a major multi-product
airline MRO actor had some support
agreements with Air Sahara before and
after this airline has been bought by Spice
Jet, we also had some significant work,
mainly on cabin modification with Air
India. Then IndiGo came on the market
with the historic order of 100 Airbus A320
aircraft announced during the 2005 Paris
Air Show. We started our cooperation
with this brand new airline in 2006 and
succeeded to sign a component support
program for their whole fleet at the end
of same year. We have found with IndiGo
many points where we were speaking
the same language, even if the business
models of our airlines are very different.
IndiGo team and AFI KLM E&M teams
were very rapidly speaking as ‘colleagues’
as both are focused on operations safety
and aircraft reliability at first. Since that
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“The Indian market being one of
the most important in regard of
potential development, we think
that we have here a natural reason
to be a major MRO player”,
says Fabrice Defrance, SVP
Commercial AFI KLM E&M,
in this exclusive interview to
Aeromag Asia.
time, we have of course conserved and
improved such spirit up to the point
that the support has been extended for
several years.
In addition to the support of Indigo,
we also had the whole Kingfisher fleet
Component support, long-haul and
short-haul, before they unfortunately
ended their operations. We also signed
with Sri Lankan Airlines for their longhaul component support. Jet Airways
went naturally to us to benchmark
their contracted MRO supplier and
then decided to provide us with their
B737 components support. Jet Airways
cooperation with AFI KLM E&M has
been more or less the direct result of the
excellent reputation that we built on the
Indian market during these past years.
What are the opportunities you are
pursuing in India?
We are mainly working on the
components support for both Airbus
and Boeing aircraft. Nevertheless, we
have a large capability list and are
working seriously with some customers
on the engine MRO market. We are also
a very serious player for APU repair and

naturally bring to our customers and this
is the case in India with this young private
aeronautical activity. We also know that
India has developed since few years now a
very high skill in aeronautical knowledge
and that went to our decision to open a
Components repair facility in Mumbai,
Max MRO Services in partnership with
Max Aeroservices. We believe in the
expansion of the Indian subcontinent
aeronautical market and need to be close
to our customers to give them the best
service.
Could you discuss some of your
comprehensive technical support
offerings?
Our MRO group, AFI KLM E&M is
able to provide a total comprehensive
solution, tailor made to each customer.
We are used to adapt our offer to
the exact need of our customers as
we are all different. From Airframe,
Engine, Components, APU, FTR, Cabin
Modification, Technical Training etc.,
we can do whatever is requested, from

regional to wide body aircraft. We can
also propose logistic solutions and find
solutions for main base kits financing. if
a customer is requesting.
What are your thoughts on the MRO
market in India ?
As said above, the Indian aeronautical
industry is in phase of expansion. The
MRO market is not yet at a stage where
you could find real local multi product
providers. Many reasons are behind this.
Mainly administrative reasons and tax
constraints which generate difficulties to
invest on this booming market.
Could you talk about some of the Key
contracts won this year?
Jet Airways B737 Component support
is most probably the Key contract of
the year. It was a challenge to take over
this support from a competitor without
penalising Jet Airways operations. We
are proud to have demonstrated how
our group can be successful with such a
challenge.

What’s the near-term outlook
globally for the multi-product MRO
business like yours?
We shall continue to prove our ability to
be the best solution and the most reliable
one.
What are the new opportunities that
you see in the market place ?
Developing our local capability to
decrease costs again and share this
benefit to our customers. We like
competition and will continue to offer
customers of this area cost savings
solutions and robust alternative
solutions to OEM, with our usual focus
on the quality of the product, of the
service and of the relationship.
This is why our MRO contracts
are generally long and renewed as
considered by both parties as win-win.
This is our ADAPTIVENESS® commercial
approach that was recently pointed
out when AFI KLM E&M was selected
“MRO of the year 2014” by worldwide
operators.

Overhaul through our 100% subsidiary
EPCOR based in Amsterdam, Fan Thrust
Reverser through our dedicated aero
structure shops in Paris and Amsterdam
plus our Joint Venture AMES based in
Dubai (50/50 JV with Aircelle). We are also
strongly positioned on the components
market of regional aircraft with serious
capabilities on ATR and E-jet, this last one
being managed with our 50/50 JV with
LHT, Spairliners, very successful with A380
operators.
How important is the Indian market
for you?
The Indian market being one of the
most important in regard of potential
development, we think that we have here
a natural reason to be a major MRO player.
As we are first of course the MRO of the
airline group ‘AIR FRANCE KLM’, we have
the experience of what is really needed
and what shall be developed for an airline
to have the best operational reliability.
Our 95 and 80 years of experience in
the aeronautical business gave us the
opportunities during these past years to
bring our fleets to the highest standard of
technical quality. This expertise is what we
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Eaton upbeat on India market
is looking for a big growth in India for
both Civil and Defence business. Eaton is
a major supplier and partner of most of
India’s defence aerospace programmes.
2013 was an exciting year for Eaton
and in the current year, the company is
looking for a growth of 4-5 % in all the
platforms including most advanced
products and technologies for Engine
Solutions, Fuel and Hydraulic Systems and
Motion Control.
Even though the Indian business is
relatively small, Eaton equipment are
already installed on various IAF aircraft.
This includes support, repairs, spares, and
software updates on the C-130J, P8I, C-17,
Mi-17, LCA, LUH, Cheetah and Chetak.
Eaton is focused on bringing high
technology-oriented ecosystems to India.
In India, Eaton is supporting the growth of
military and commercial aviation sectors
along with platforms being introduced
into these markets, such as Boeing’s 787
Mr. Uday Yadav
President, Aerospace Group, Eaton.

E

aton, a
global player in the
Aerospace industry, is keen on
investing in manpower in India.
Eaton India Engineering Center (EIEC) in
Pune – the largest integrated engineering
center for Eaton globally, is a strong value
proposition in terms of the support to
Eaton’s global Aerospace business by
providing new design services, system
design services and existing product
engineering support.
According to Mr. Uday Yadav, President,
Aerospace Group, Eaton , the company
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& C17.
Eaton is also looking the growing Indian
MRO market. In the next 20 years there
will be a growth of 5 % in the passenger
traffic in India and China as more middle
class passengers will start flying. Eaton
is seeing it as a big growth potential
in Indian market. So the company is
planning for more expansion in the Asia
Pacific region in the coming years. The
facility in Indonesia is currently looking
the Asian business.
Eaton is confident of getting more
contracts in India for upgrading aircrafts
with its modern products to enhance
aircraft capabilities and defense
readiness. Mr. Uday Yadav, was in India
recently to assess the possibilities of new
business in Indian aerospace market
and understand various opportunities.
The company is keen to have more
business with Indian PSUs. HAL is one of
the major customer for Eaton.
Eaton is excited as the Indian Supply chain
is growing and the company is procuring
components from the Indian market.

Even though the defence business is
slightly declining, it will we compensated
by the growing transport market. The
company is having 7000 employees located
in 24 locations , worldwide for products
support and after market business. This is
a growing business area for Eaton. In China
Eaton has a Joint venture with COMAC for
the 919 programme.
The Aerospace group is focusing on new
technologies in Engine solutions, Hydraulic
systems and motion control and fuel
management which is critical for military
• also
Global
solutions
provider for
aircraft, regional jet and
business
jets.
commercial
Eaton is a world leader in hydraulic
seals and and defense aerospace
the company has a market share of around
• World-class products
90 % globally.
The company is• mainly
focusing
Long standing
commitment to India
on development of system reliable
components and after market business.
The main advantage of Eaton products
and technology is reduction of fuel
consumption and power usage.
India is steadily growing into one of
the largest aerospace markets in the
world. With rising investments from both
commercial and defense segments, India
is emerging as a key market for Eaton’s
Aerospace Group. Eaton’s innovative
solutions (apart from fuel, hydraulic and
actuations) on arc fault technologies,
fuel-inerting technologies can help
Indian customers, specially civil aircraft
programs and airlines, enhance safety in
fleet.
In the Eaton India Engineering Center
(EIEC) in Pune, out of the 1000 engineers,
30 % is dedicated for the Aerospace
industry.
Engineering excellence in
the region for the region – EIEC is well
positioned to assess opportunities and
possibilities for the Indian Market and
provide seamless design collaboration
with Indian DPSUs like HAL and DRDO.
For over 50 years, Eaton has been
supporting NASA missions, including
supplying high pressure seals for the
Curiosity rover, which landed on Mars in
August 2012.
Eaton’s comprehensive
portfolio of Aerospace components
consistently sets the industry standard
for engineering excellence, resulting in
superior systems design and integration
capability. These products power
hundreds of military and commercial
aircraft platforms with a focus on
improved reliability, weight reduction and
fuel efficiency.

Reliable. Safe. Efficient.
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MiG-29M/M2 fighters
carving a niche
for themselves
E

ver since they became part of the
MiG-29 family in 2012, MiG-29M/
M2 fighters are being in series and
have since stolen limelight in international
air shows, where they were showcased.
The in-series produced MiG-29M2
double-seated fighter was show-cased
at KADEX Arms Exhibition in May 2012,
Kazakhstan and subsequently in Serbia
and Slovakia, who are considering the
option of replacing their MiG-29 fleet with
these modern fighters known for their
enhanced performances. In August 2012,
the new MiG-29 took part in the group
flight with T-50 5th generation fighter
at the Air Show, devoted to the 100th
anniversary of the Russian Air Force.
From the technological point of view,
the single-seated MiG-29M and doubleseated MiG-29M2 represent a further
development of MiG-29K and MiG-29KUB
aircraft, operational with the Indian Navy
and set to be operational with the aviation
formation, based on “Admiral Kuznetsov”
aircraft carrier.
The MiG Corp.’s officials underline that
the MiG-29K/KKUB/M/M2 family is not a
mere up-gradation of the ‘classical’ MiG29 fighter, but in fact is a new aircraft
with increased combat and operational
performances.
Making its comparison with classical
MiG-29 aircraft, Mr. Sergei Korotkov, CEO
of MiG Corp., says that MiG-29M/M2 have
a new glider, aero-engines with increased
thrust, their combat load is augmented
two times, while fuel capacity is increased
1.5 times. MiG-29M/M2 have got an
increased life cycle up to 6000 flying
hours, while the cost of its flying hour is
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down two-and-half times.
MiG designers have implemented
some breakthroughs aimed at achieving
such parameters as the autonomy of
stationing, the capacity to withstand
external affects in operation in humid,
heat and mountainous environments.
It has come up as a result of efforts in
meeting the Indian Navy’s requirements
for developments of its ship-born fighter.
It should be noted that MiG-29M/
M2 have got some differences from its
ship-born proto-type. In particular, it is
equipped with some new systems like the
attacking missiles detection system and
laser irradiation detection system. Both
the systems are designed for increasing
its survivability in combat conditions.
Another significant difference of MiG29M/M2 from MiG-29K/KUB aircraft is an
option to equip it with a container with
opto-electronic systems.
Representatives of MiG Corp. say that
the joint order book for both MiG-29K/
KUB and MiG-29M/M2 aircraft is more
than 70 pieces.
The MiG Corporation has also come up
with a new simulator, which provides a
3D visualization of the combat aircraft’s
beyond-the-cockpit environment. It is
baptized «Real vision simulator» and
may be a part and parcel of the STBP-29
special simulator of combat use, which is
destined for training of pilots of the MiG29 family aircraft.
Developers make a special stress on the
Real vision simulator’s special application
for training of pilots of MiG-29K/KUB
ship-born fighters, . MiG Corp.’ specialists
say that the simulator’s application is not

limited exclusively for training purposes. It
is being used for research in development
and fine-tuning of the aircraft and its
systems.
Previous
simulators
imitate
an
environment in quite a precise manner,
but without the 3D effect. As a result,
pilots face difficulties in precisely
assessing a real distance up to objects
being viewed and their sizes, which is
a key for accomplishing specific flying
missions like in-group flying in a tight row,
in-flight refuelling, landing on aircraft
carrier.
The Real vision simulator makes up
a stereoscopic picture of the aerial
environment and of the underlying
surface by use of controlled computers
and special glasses. Something similar,
but of in a simplified version, may be met
at SD cinema houses. Specialists, who had
experience with the simulator, say that
both an instructor and a pilot have got an
absolute illusion of a real flight.
Stereo effect is being provided at a
distance 0.1 meter up to 100 meter from
the pilot’s eyes, enough for assessing and
working out in-flight refuelling, in-row
flights, taxiing operations on an aircraft
carrier’s deck. It is of crucial importance
that while making a landing, the pilot
gets a height’s visual impressions.
MIG Corp. has been developing the
Real vision simulator for a number of
years in the team-up with the Moscow
Aviation Institute, the leading Russian
high education centre. Its model was
firstly show-cased in 2011. That time it
was suited only for the in-flight refuelling
regime. But even then, it was highly

appraised by many pilots, who opined
that the 3D visualization system had
proved its efficiency in simulating flights
on short ranges, like flights in a tight row
and in-flight refuelling. 3D visualization
assists a pilot in adequate assessment
of flight’s conditions and distances. This
system could be of a real help in training
process as well.
Meanwhile, MiG Corp. has already
delivered to IAF the first three upgraded
MiG-29 fighters – two single-seat MiG29UPGs and a MiG-29UB UPG two-seater.
They were airlifted to the customer by an
Antonov An-124 Russian heavy transport.
The MiG Corp. has been implementing
the MiG-29UPG programme under the
contract signed on 7 March 2008 for
integrated upgrade of the whole of the
MIG-29 fleet of the Indian Air Force. In
all, 63 aircraft, including nine MiG-29UB
two-seat combat trainers, are subject to
upgrade. They are to be given more upto-date avionics, with their weapons suite
to be beefed up with advanced missiles.
In addition, airframe and power plant
improvements will extend the fighters’
service life by far, and the aircraft will
switch to on-condition maintenance.
The fuel load will increase owing to
a conformal spine fuel tank aft of the
cockpit. At the same time, the fighters will
get the mid-air refuelling capability.
Overall, the concept of upgrading the
IAF MiG-29s corresponds to that of the
MiG-29SMT that has been in service
with the Russian Air Force since 2009
and mastered by Russian pilots. At the
same time, there will be a high degree of
avionics and weapons commonality with

the MiG-29K/KUB carrier borne fighters
that entered service with the Indian
Navy in February 2010. At the customer’s
request, systems from various foreign
manufacturers are integrated with the
avionics suite of the upgraded MiG-29UPG
(the so-called international avionics suite).
Similar experience has been gained
from the fulfilling of the Russian-Indian
contracts for upgrade of the IAF’s MiG21bis to MiG-21UPG Bison standard and
for development and manufacture of the
Su-30MKI and MiG-29K/KUB fighters. The
experience has showed itself to good
advantage.
The upgraded MiG-29UPG’s fire
control system is wrapped around the
advanced Phazotron-NIIR Zhuk-M2E
slotted-array radar and OLS-UEM IRST
with the laser, thermal-imager and TV
capabilities from the Precise Instrument
Systems Scientific and Production
Corporation (NPK SPP). The same radar
and IRST fit the MiG-29K/KUB. The
cockpit management system is based
on colour multifunction liquid-crystal
displays. The international segment of
the avionics suite includes a helmetmounted target designator from Thales,
an inertial/satellite navigation system
from Sagem, an Indian electronic
intelligence system and an Israeli
electronic countermeasures system (the
same gear equips the MiG-29K/KUB).
In addition to the conformal fuel cell
behind the cockpit and the mid-air
refuelling boom on the portside, visual
differences between the MiG-29UPG
and the baseline MiG-29 include the
under wing chaff/flare dispensers

from Bharat Electronics and advanced
antennae of the defence aids suite
under wing and in the root of the right
fin.
The basic weapons carried by the MIG29UPG are the same as those carried by
the MiG-29SMT and MiG-29K/KUB. Unlike
the weapons suite of production MiG-29s,
they also include the RVV-AE mediumrange active radar homing air-to-air
missiles and such precision-guided air-tosurface weapons, as the Kh-29T generalpurpose TV-homing missile, Kh-31A
active radar homing anti ship missile, Kh31P passive radar homing anti radiation
missile, KAB-500Kr TV-homing bombs,
etc.
The MiG-29 has been in IAF’s inventory
since 1987. Overall, 80 aircraft of the
type had been delivered from the later
1980s to the mid-‘90s, including about
70 MiG-29 singleseaters (version B, or
MiG-29B) and 10 MiG-29UB twin seaters.
Under the contract, the first six IAF
MIG-29s (four single seaters and two
twin seaters) were upgraded and
tested in Russia, where they arrived
from India in 2008. The first MiG-29UPG
made its maiden flight after upgrade
in Zhukovski on 4 February 2010. Upon
completion of the tests, the first two
upgraded MiG-29UPGs and a MiG-29UB
UPG were returned to the customer
early in December 2012. Three more
aircraft are slated for delivery this
spring. The remaining aircraft will be
upgraded in India at the production
facilities of the IAF’s 11th Repair Base,
using knockdown kits supplied from
Russia.
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India is a strategic
market: LDRA

LDRA has ramped up its team in India and has expanded
its focus to include sectors such as rail, medical devices,
automotive, industrial and security. “Together with
expanding our Bangalore operations, we are also now
growing operations in Delhi and Hyderabad to ensure
that we are able to continue to meet the needs of our
expanding customer base”, says Mike Hennell, the
company’s Founder and Technical Director, in this
interview with Aeromag Asia. Excerpts:

Mr. Mike Hennell
Founder & Technical Director, LDRA

LDRA basically started off as
an
academic-oriented
research
group. When did the thought of
commercializing the software analysis
tool you had developed occur to you and
how did you take the idea forward?
I started my career as a nuclear physicist
and later on I focused on mathematics,
computers and algorithms. At some point
I was involved in building numerical
algorithm libraries and became concerned
with reliability issues. As a result I started
focussing on parser technology and the
behaviour of software code. Even though,
in those days hardly anyone used to discuss
these areas, I could see the future potential
of my findings. I finally decided to convert
my findings as a product idea. With a basic
structure, I founded LDRA in 1975. As I lived
in Liverpool and used to work at Liverpool
University I decided to name the company
Liverpool Data Research Associates (LDRA).
In a fast growing sector like software
development
across
continents,
ensuring software standards is a huge
challenge. What are the challenges
that you encounter while testing and
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evaluating software?
In the past there were hardly any
standards. I was lucky enough to see the
evolution of various standards and their
subsequent adoption in, and sometimes
across, multiple industries. The aerospace
standards committee, RTCA, started in 1978,
several years after I founded my company.
The RTCA committee came into existence
after the aerospace industry realised that
in order to ensure the best possible levels
of aircraft safety there was a need for an
internationally accepted standard and an
international standards body to oversee
its application. Sometime after this the
MISRA C (Motor Industries Software
Reliability Association) standard came into
existence as similar concerns emerged
over the increasing use of software control
in the automotive industry. Convincing
all the stake holders, i.e. industry, various
government bodies, technology players,
etc tends to be the biggest challenge for
any standard committee. From this angle,
I would say the biggest challenge while
testing and evaluating software would
be creating an internationally acceptable
framework, approved by all the stake
holders. As a person who has spent decades
in various committees in multiple industry
verticals, I would say this requires a lot of
patience and sometimes financial support.
For me it is a passion and hence, I continue
to actively contribute in these committees
across the world.

When you notice deviations and have
doubts on the quality and reliability of
software what corrective measures do
you suggest?
Quality and reliability is the end result of
a well defined design and development
process. Hence any defect in either or both
of these areas should ideally raise questions
regarding the integrity of internal practices
across the entire development life cycle.
Often there are acceptable reasons for the
presence of defects. In the short term, I
would suggest some swift and focussed
solutions, but in the long term, there would
be a need to move to an internally accepted
best practice. Of course you could customise
any practice to meet internal requirements.
However, it needs to be appropriate to
meet the regulatory guidelines and also
the end user requirements. At the same
time it should never be overkill for the
project as that would discourage people
from following it and therefore negate any
potential benefits.
What are the safeguards available for
enforcing programming standards?
There are many programming standards
available today for specific industries and
sometimes even certain countries. Even
though many of these standards make
provision for customisation, I would suggest
any standard should have some basic
set of rules which should be mandatory.

If not, someone could simply disable all
the rules and say that they still meet the
requirements of the particular standard.
Also industries and governments should
come to an understanding to implement
an internationally acceptable regulatory
guideline. In safety-critical markets, the
availability of regulatory guidelines has a
positive influence over the level of adoption
and application of a specific standard.
What is the relevance of the LDRA tool
suite on aerospace and defence sectors?
Today the LDRA tool suite is used by
almost all the players in the aerospace and
defence sectors. In India we have seen the
same emerging trend after we opened
our direct office in 2010 although we were
already associated with the majority of
programs. Over the last 40 years, we have
invested in technology which gives us a
unique position in the industry, as one of
the longest established and most reliable
suppliers. Together with ROI, the highinvestment,
multi-year
development
projects which are a feature of the A&D
sector equally demand supplier longevity
and commitment which LDRA is able to
deliver. There are many examples of LDRA’s
commitment to improving software quality
and reliability practices, most recently
when we were one of the first suppliers to
announce support for the latest DO-178C
standard.
Aeronautical Development Agency
(ADA) and Hindustan Aeronautics
Limited (HAL) have adopted LDRA. Could
you describe the process? What are the
benefits?
ADA was our first client in India nearly two
decades back. After we started our direct
operation, ADA realised the additional value
that we could bring to them locally. They
started investing again in their IV&V process.
Of late, we have worked closely with ADA to
add more value to the LCA Mark II project.
HAL is one of our largest clients in India,
with over a decade of history between our
two companies. Today we work with three
of their units. Recently we have seen HAL
moving to upgrade their facilities across the
country where they are trying to add more
electronics into their LRUs. This, in turn,
has meant that the associated software
needs to be qualified as per the military
regulator CEMILAC’s regulatory standards.
The biggest advantage that LDRA brings
to this process is a strong, locally based,
team with particular expertise in this and
other regulatory guidelines. Today we are
more than a tool vendor, with our LDRA

Certification Services division, we are in a
position to help our clients to complete
their certification with civil or military
regulators across the world.
The Indian software industry has made
rapid strides over the years. How do you
assess the scenario of software security in
India?
In the application security area, Indian
industry has progressed a lot. Thanks
primarily to various awareness programs
as well as government and industry led
initiatives. However, India is facing a
larger threat today in the area of critical
infrastructure. Of late, I understand that
the government of India has come up with
a national Critical Infrastructure Security
Policy. But with such a huge importoriented supply chain, India needs to put
stringent acceptance criteria in place for
products that are destined to be used on
critical infrastructure, which is, after all,
the backbone of any country. A regulatory
framework needs to be created, supported
by world-class labs and equipped with the
right tools, best practices and, of course,

supported by local security experts.
What is the scale of LDRA’s association
with India and what is your strategy to
strengthen it?
We directly entered India in 2010. Prior to
that, we used to work with partners. India
is a strategic market for us, both in the form
of domestic business and where emerging
global opportunities are concerned. In the
initial days our focus was on the aerospace,
defence and nuclear sectors. As we have
ramped up our team here, today we have
expanded our focus to include other sectors
such as rail, medical devices, automotive,
industrial and security. Together with
expanding our Bangalore operations, we
are also now growing operations in Delhi
and Hyderabad to ensure that we are
able to continue to meet the needs of our
expanding customer base.
Everyone talks of the shortage of
the right skills in the Indian aerospace
industry. Has LDRA got any plans to
address this issue?
The whole industry talks about skill
shortage. In fact, we also face the same
issue. After getting repeated requests
from our clients, we did a survey last year

to try to determine and understand the
extent of the skill shortage in our area, i.e.
safety certification and what needs to be
done to address it. Thanks to our industry
friends, we have now come up with an
academic program, LAAP (LDRA Academic
Alliance Program) for universities. LAAP
focus on helping universities in syllabus
restructuring,
faculty
development
programs, content creation, lab set ups and
finally connecting university campuses with
our clients, leading to better placements
for students. This creates a ready to hire
pool of talent for our clients, which includes
MNCs like Honeywell, GE, UTC, Rockwell
and service providers such as HCL, Infotech,
Quest Global, eInfochips and Wipro, to
name but a few. This will also help our
government clients in the aerospace,
defence and nuclear markets also.
International
airworthiness
certification of aerospace systems is
a big challenge in India. For the same
reason many companies are not able sell
their products outside India and grow.
Do you have any plans to address this
issue?
The aerospace industry comes with its
own unique challenges. Long cycles and
huge development costs are an inherent
part of this industry. Hence after developing
a product, unless you are able to sell it to as
many prospective clients across the world,
you cannot grow in the global aerospace
supply chain. Global aerospace majors
in western markets have done the same
long back. The Indian aerospace industry
is just taking off now. Many companies
are actively designing and developing
LRUs for local defence market and getting
them qualified by CEMILAC, the local
military regulator. If these products can
achieve FAA / EASA approval, they can
become part of the global supply chain.
Unfortunately we found that many are not
able to go for international certification due
to exorbitant costs, sometimes even more
than the development cost of the product.
Through LDRA Certification Services (LCS),
we are trying to address this issue. We are
now able to offer a cost effective value
proposition that addresses international
quality standards for Indian manufactures.
Our local airworthiness consultants would
work under the guidance of our US based
DERs, making the whole process, very cost
effective. Wherever the DERs are required,
they would step in with specific expertise.
This way, we have tried our level best to
adapt to the local industry here. We are
open for more inputs from the industry.
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New: Additive manufacturing
in finished-part quality
With the LASERTEC 65 Additive Manufacturing, DMG  MORI presents a
hybrid machine, which currently is unique and incorporates generative laser
deposition welding into a fully-fledged 5-axis milling machine.

I

n times of ever shorter product life cycles and increasingly
more complex and more individualised bespoke components,
additive manufacturing processes can help companies to
manufacture produce new and innovative products more quickly.
Additive manufacturing processes enable complex geometries and
workpieces to be produced. The unique technology combination
of laser metal deposition by means of a powder nozzle and milling
gives the user completely new application and geometry options.
With the LASERTEC 65 AdditiveManufacturing, SAUER LASERTEC
now offers a hybrid solution for combined laser deposition welding
and 5-axis milling. This method uses a deposition process by means
of a powder nozzle, which is up to 20 times faster than generation in
a powder bed.
The market for additive processes has grown rapidly in the past.
However, up to now, these have been restricted to the production
of prototypes and small parts, which otherwise could not have
been manufactured using any other conventional method. With
the combination of the two processes, metal deposition and chip
removal, on one machine, additive technology supplements and
enhances traditional machining methods.
For
generative
manufacturing,
the
LASERTEC
65
AdditiveManufacturing is equipped with a 2 kW diode laser for laser
deposition welding, while the fully fledged 5-axis milling machine
from DECKEL MAHO in robust monoBLOCK® design also enables
highly accurate milling operations to be carried out. “Thanks to the
fully automatic changeover between milling and laser operation,
the LASERTEC 65 AdditiveManufacturing is suitable for the
complete machining of complex components with undercuts as
well as for repair work. It is also ideal for the application of partial or
complete coatings for mould making and mechanical engineering
or even medical engineering”, explains Friedemann Lell, Sales
Director, SAUER LASERTEC, in Pfronten.
Producing large parts generatively
In contrast to laser melting in a powder bed, laser deposition
welding enables large parts to be manufactured using a metal
powder nozzle. With a deposition rate of up to 3.5 kg/h, this
process is up to 20 times faster than the laser generation of
parts in a powder bed. The combination with milling opens
up completely new applications. The component can be built
up in several steps, whereby milling can be interspersed with
deposition welding in order to allow areas, which the cutter
would no longer be able to reach when the component was
finished due to the component geometry, to be machined to
final accuracy.
The hybrid machine combines the advantages of milling,
such as high precision and surface quality, with the flexibility
and high deposition rate of laser welding. “In the case of some
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components, where today 95 % of the material is removed by
milling, with additive processes, material is only built up where it
is needed. As result, material loss is reduced to 5 %. This leads to
significant raw material and cost savings”, explains Friedemann
Lell.
The laser, complete with powder deposition head, is fitted into
the HSK toolholder of the milling spindle. It can be automatically
parked in a secure docking station while milling operations are
being carried out on the machine.
The machine is controlled by means of a 19” ERGOline® with
Operate 4.5 on SIEMENS 840D solutionline. The controller for the
laser process is mounted in a separate electrical cabinet, which
makes it easier to integrate this system into other DMG  MORI
machines.
Production of 3D contours
By means of a laser diode, the metal powder is deposited in
layers onto a base material, and fuses with it without pores or
cracks. In doing so, the metal powder forms a high-strength
welded bond with the surface. A coaxial inert gas prevents
oxidation during the build-up process. After cooling, a layer of
metal which can be mechanically machined is produced.

As laser deposition welding has long been established as
a stand-alone technology, it is ideal for incorporating into
DMG  
MORI’s high-quality CNC machines. “The combination
of chip-removal and additive processes will become more
important in future, as it opens up many new options and
advantages for the user”, says Lell.
One strength of this process is the option to successively build
up layers of different materials. Wall thicknesses of 0.1 mm to
5 mm are possible depending on the laser and the nozzle geo
metry. Complex 3D contours can also be generated in layers
without supports. The individual layers can then be accurately
machined before the areas become inaccessible to a cutter or
other tools due to the component geometry. The combination
of the two processes is a sensible choice for repair work and
the production of mould tools. However, it also offers many
interesting options for lightweight components, prototypes
or small batches production – particularly in the large-part
manufacturing sector where other additive manufacturing
processes cannot be used due to limited space.

• Laser deposition welding with powder nozzle: 20x faster than
powder bed processes
• Ability to produce complete components
• Many 3D geometries, including undercuts, can be realised
without supporting structures
• Repair of turbine components and in tool/mould making
• Application of wearing surfaces
• Complete machining with fully automatic changeover
between milling and laser operation
• Large work area for workpieces up to Ø 650 mm, 360 mm in
height and max. 1,000 kg
• Accessibility and ergonomics: Door opening 1,430 mm,
optimum access from the front
• Low space requirement with 7.5 m² footprint

Economical solution
Large machines, such as those used for machining bulky
components in the energy or aerospace industries, tend to be
expensive. If roughing, deposition and finishing are reduced
to a single machine, this represents a financially advantageous
solution for the customer.
Furthermore, in the energy and oil industry, components often
have to be coated with corrosion-resistant alloys to protect
against wear. Deposition welding provides protection for
products such as tubes, fittings, flanges and special products
which are used in aggressive environments. With a hybrid
machine, machining of the base material, coating and finishing
can be carried out on one machine. This results in cost savings
and a reduction in throughput times.
Highlights of the LASERTEC 65 AdditiveManufacturing
• Unique combination of laser metal deposition and milling
provides optimum surface finish and component precision
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Aerospace & Defence Manufacturing Summit ADMS-2014
April 4th & 5th

Emerging Technologies

Aeromag Asia & Society of Indian Aerospace Technologies and Industries (SIATI) in association with
the Society of Aerospace Manufacturing Engineers (SAME) VSSC , Bangalore Chamber of Industry and Commerce (BCIC),
Federation of Indo-Israel Chamber of Commerce (FIICC), Indo American Chamber of Commerce (IACC),
with the support from Industries Department, Government of Karnataka and DRDO will organize Aerospace and Defence Manufacturing Summit – ADMS 2014 .
Keynote Speaker: Dr.K.Tamil Mani, Director General (AERO), Defence Research & Development Organisation (DRDO)
Chief Guest: Prof . P.J.Kurien, Deputy Chairman,Rajya Sabha.
Dr.C.G.Krishnadas Nair, President, SIATI
Presentation , Panel Discussions , B- 2 B Meetings.
Participation from HAL, ADA,BEL,ADE,CEMILAC,DARE,LRDE,CVRDE, VSSC,DGCA, ISRO,Brahmos,
Engineering Colleges & Private Industries.
Expecting – 300 Delegates.

Registration

Please register for participating in the seminar at seminar@aeromag.in / office@siati.org
Registration Fee : Rupees 3000 /Cheques /drafts can be send in favour of Aerosun Media Pvt Ltd
payable at Bangalore. For more information Please contact : Aeromag Asia / Society of Indian Aerospace
Technologies and Industries,Aeronautical Society Building, Suranjandas Road, Off Old Madras Road,
Bangalore 560075,Karnataka, India. 91 9480551925 / +91 25284145/ +91 80 25219951 / 25275262 .
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www.aeromag.in

HAL Convention Centre
Bangalore

TOPICS
1- Aerospace certification/ software testing.
2- Recent Trends in Aerospace Manufacturing – 3 D Printing
3- New Trends in Welding Technology for Aerospace/Defence
products.
4- Role of SMEs in Aerospace and Defence Manufacturing.
5- Aerospace standards – Testing Tools
6- New Trends in conventional Manufacturing.CNC Machining.
7 - Skill development and training facility for Aerospace sector .
8 -Technology Transfer and Approval issues.
9 -IT Application cost effective, efficient manufacturing.

10 - Composites Structures.
11- High Productive Machining- Process of Machines ,Systems.
12 - Machining of Composites, Machining of Titanium.
13- Structures and Composites Manufacturing.
14 - NAD Cap Certification.
15 - Outsourcing Plans of OEMS &expectations on Indian
Industry.
16 - Developing Indian Aerospace Supply Chain.
17 - Automation & Robotics .
18 - Instrumentation – Software Testing.

For more information Please contact
Aeromag Asia / Society of Indian Aerospace Technologies and Industries,
Aeronautical Society Building, Suranjandas Road, Off Old Madras Road, Bangalore 560075, Karnataka, India.
Ph. : + 91 9480551925 / +91 25284145/ +91 80 25219951 / 25275262 .
Please register for participating in the seminar at seminar@aeromag.in / office@siati.org

www.seminar.aeromag.in
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COMSOL 4.4
Now Available!
www.comsol.co.in/4.4

DIPOLE ANTENNA: Model of a quarter-wave coaxial balun antenna. With
simulation, engineers are able to design for blocking undesirable currents
on the feeding cable and improving directivity. Results show the electric
field distribution when the antenna is tuned to the GPS frequency range.

Air Vice Marshal AJS Walia ( Retd) Regional Executive, India and South Asia,Sikorsky Aircraft Corporation, with Mr.David Adler,
President, Sikorsky Aerospace Services at Singapore Airshow.

Sikorsky looking for robust
growth in India
S

ikorsky Aircraft Corporation
which has started the production
of fully indigenized helicopter
cabin for S 92 model for the world
market at its Hyderabad facility with
TATA is looking robust growth in India
and some firm orders in 2014. The
company has offered its helicopters to
Indian NAVY and Coast Guard.
According to Air Vice Marshal AJS
Walia (Retd), Regional Executive,
India and South Asia, Sikorsky Aircraft
Corporation, the company will invest
more and increase the production
facility, if they get order from India.
“We have submitted the commercial
bid for the requirement of 60 helicopters
for the NAVY and are waiting for the
Indian MOD decision to open the bid
to know who L1 is. The Coast guard also
requires 14 helicopters and Sikorsky has
submitted its proposals.
Sikorsky Aircraft Corporation and
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Tata Advanced Systems Joint Venture
is a success story and presently four
helicopter cabins are made every month
at Hyderabad for the global needs.
Now the facility is manufacturing 100%
indigenous S-92 helicopter cabin.
The S-92 facility of Tata Advanced
Systems had also completed a
significant milestone by delivering its
50th S-92 helicopter cabin last year.
The TASL facility now has the capacity
to produce up to four cabins a month
and will be responsible for future design
modifications.
The discussion for JV with TATA started
in 2007 and after the initial delays in
June 2009, Sikorsky and TASL entered
into an agreement for production of
S-92helicopter cabins in India.
In November 2009, Sikorsky and
TASL entered into a joint-venture for
production of more than 5,000 detailed
aerospace components in India, thereby

establishing
two
manufacturing
facilities in Hyderabad, Tara Aerospace
Systems and S-92 facility. Both facilities
today constitute an important part of
Sikorsky’s global supply chain”.
Air Marshal Walia said that in
the coming years the demand for
helicopters will increase and once
the demand will be more, the
facility will be made full-fledged.
Now there is no business, but the
future looks bright for Sikorsky
in India. But the administrative
delays in the procurement process
is counterproductive. Sikorsky is
confident that they can supply world
class products from their Hyderabad
facility to world market since there is
not dearth of talent and skill in India.
The delay in decision is the main
problem with defence programmes
in India. So naturally the cost will also
increase.

VERIFY AND OPTIMIZE YOUR DESIGNS WITH

COMSOL MULTIPHYSICS
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Multiphysics tools let you build simulations that accurately
replicate the important characteristics of your designs. The
key is the ability to include all physical effects that exist in
the real world. To learn more about COMSOL Multiphysics,
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ADOLESCENT YEARS OF AVIATION
THE FIRST DECADE (1903-1913)
and perfecting the aeroplane and designed
a new aeroplane named ‘Wright Type A’
which had a 40 hp powerful engine and had
provision for two people seated upright
between the wings. This aircraft was
brought out in public display in France and
USA during second half of 1908. However,
by then it was a bit too late since many other
players had entered the field.
First Public Flights
Graham Bell, the inventor of telephone
had intense interest in powered flight and
was actively involved in aviation. Up to
1906, he was carrying out experiments with
kites and was testing air-propellers on a
catamaran (a boat consisting of two parallel
hulls of equal size). In 1907, he formed the

Wg Cdr (retd) DP Sabharwal
Aviation Writer

T

he first successful powered and
controlled flight of Orville Wright
on December 17, 1903 was the
beginning of hectic and never-ending
aviation activities that has continued
till date and is likely to remain so in the
foreseeable future.
After the successful first flight, the Wright
brothers continued flying. In May 1904
they introduced the Flyer II, a heavier and
improved version of the original Flyer I. In
July next year they had a better aeroplane
with major technical changes, the Flyer
III. The flights with the new aeroplane
started lasting over 10 minutes, then 20 and
then 30 minutes. Flyer III became the first
practical aircraft, though without wheels
thus needing a launching device. The
flights were consistently under full control
and started bringing its pilot back to the
starting point safely and landing without
damage. On 5 October 1905, Wilbur flew 24
miles (39 km) in 39 minutes 23 seconds; the
flight was terminated only after the fuel was
consumed-up.
For the next three years, there was a
complete lull. Since Wright brothers were
not given patents, they neither flew nor did
they allow anyone to view their aeroplanes.
However, they kept developing engines
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‘Aerial Experiment Association’ (AEA) with
five members that included Glenn Curtiss
and that literally opened the flood-gates of
aviation activities.
In United States, the first aircraft ‘Red
Wing’ constructed by AEA was flown on
March 12, 1908 for the first time. It covered
a distance of 318 feet and was billed as ‘the
first flight’ in the United States. This ‘first
flight’ was contested by Wilbur Wright
when he wrote to the editor of Scientific
American: ‘During 1905 and 1906, we were
flying every few days in a field alongside
the main wagon road and electric trolley
line from Dayton to Springfield, and
hundreds of travelers and inhabitants saw
the machine in flight. Anyone who wished
could look. We merely did not advertise
the flights in newspaper.’ However during
September the same year Orville Wright
gave 10 successful demonstrations to US
Army, the longest lasting 74 minutes.
In Europe, the first officially witnessed

flight was made by Santos Dumont of
France on October 23, 1906 in France. He
flew in his own designed and constructed
aeroplane 14-bis, also known as ‘Oiseau de
proie’ (which in French means ‘bird of prey’)
before a large crowd of witnesses. The flight
covered a distance of 200’ and lasted over
21 seconds. It was the first heavier-than-air
flight to be certified by the Aéro Club de
France and the Federation Aéronautique
International (FAI). Wilbur Wright made the
first public flight muc later in August 1908
that was witnessed by public and aviation
pioneers from all over Europe. The flight
lasted much longer, almost two minutes,
and gave Wright brothers the laurels that
had been denied till then.
In England, Brooklands became the
first airfield from where the first taxiing
and towed flight trials of a British full-size
powered aircraft by AV Roe began in 1908.
It is interesting to note that he was evicted
from Brooklands and when he flew his
tri-plane with indigenous engine, he was
threatened with prosecution for disturbing
the peace.
The Important Firsts
The First Aviation Casualty Wright
brothers were trying to sell their aircraft to
French Army. The trails began in September,
1908 at Fort Myer. Thomas Selfridge, an
aeronautical expert was deputed for the
evaluation trail. On September 17, he went
with Orville Wright as a passenger. During
the flight, one propeller blade cracked,
thrust was lost and aircraft crashed. Orville
was severely injured, was in hospital for
almost 45 days and for the rest of his life
would walk with a limp. Selfridge was killed,
thus becoming the first air-crash victim.
The First Airmail Service
The honour
belongs to India. It was on February 18, 1911
when Henri Pequot flying a Roger Sommer
biplane flew from Allahabad to Naini, a
distance of eight miles (about 13 km). He
carried around 6000 letters and postcards,
many being addressed to various celebrities
in different parts of the world. The official
surcharge for the airmail was six annas (a
rupee then had 16 annas). The impress
on the stamp was circular and bore the
inscription: ‘First Aerial Post- UP Exhibition
1911.’

The First Official Pilot’s Licence
Glenn Curtiss another genius like the
Wright brothers when it came to aviation
and aeronautics, established his aircraft
factory, designed and started selling
improved aircraft named Golden flyer. His
aircraft, by then being known as Curtiss
airplane had taken off and landed on a ship.
Same year he developed seaplanes and
forged a lasting relationship with the US
Navy. In June 1911, the Aero Club of America
issued its first official Pilot’s license to Glenn
Curtiss in view of the fact that he had made
the first public flight in USA. This was an
honour, which in fact should have gone to
Wright brothers.
First Reconnaissance Flight It took place
on January 16, 1911 at Aurangabad in
Western India. The aircraft was Boxkite and
flew at about 1100’ that was the maximum
altitude the aircraft could climb up to. The
mission was to locate a particular retreating
force and bring back the information
regarding its strength and dispositions.
The reconnaissance officer Sefton Brancker
flew as an observer who made notes on a
drawing board which was tied on to the
back of the pilot! There are however claims
that an Italian Captitano Piazza was the
first to make a reconnaissance flight of the
Turkish positions in his Bleriot aeroplane
which took place on October 22, 1911.

The Land-mark Operations
Crossing of British Channel Louis Blériot
flying his own Monoplane XI took-off
from near Calais in France on 25 July 1909.
Flying without a compass at an altitude
of about 250 ft he started following a ship
but because of faster speed than the ship,
soon overtook it and then entered rough
weather. The visibility deteriorated and
as per him, ‘for more than 10 minutes I
was alone, isolated, lost in the midst of the
immense sea, and I did not see anything on
the horizon or a single ship. The wind had
increased, and I was blown-off the course.’
Finally he spotted a person waving a large
tri-colour flag as a signal. Due to the gusty
wind conditions, he made a heavy landing
at Dover cliffs in England. As a result his
undercarriage was damaged and one blade
of the propeller was shattered, but Blériot
was unhurt. He had made a historic flight
that had taken 36 minutes and 30 seconds.

Flyer’ from a temporarily erected flight deck
on anchored ship USS Birmingham. Two
months later, on 18 January 1911, he once
again demonstrated the ability to land on
the ship as well when he made a successful
landing on a temporary deck erected on
cruiser USS Pennsylvania. The efforts bore
fruits and immediate requisition was placed
for purchase of an aircraft for the US navy
which was delivered on July 01, 1911, a day
which has been adopted as the official birth
of Naval Aviation.
The Mercurial 1910
In the history of aviation, 1910 can perhaps
be called ‘the most happening year’ in
which more than 60 record establishing
or path-breaking events took place,
almost on a weekly basis. The few most
important ones from both civil and military
perspective are listed below:
Military In January, missiles were dropped
from an airplane for the first time, when an
US Army Lieutenant dropped sand-bags
simulating bombs. In June, a patent was
taken out in Germany for a device that
allowed a fixed machine gun to be fired
from an aeroplane. In August, a military
firearm was fired from an aeroplane when
an US Army Lieutenant fired a rifle from a
two-seat Curtiss biplane. Towards the end
of the year German Navy started forming
an air arm and the Russian Navy ordered its
first aeroplane.
Civil
In March the first woman in the
world received a pilot’s licence. The same

month first night flights were made. In May,
the world’s first conference on air traffic
took place. In June, the first commercial
airship, Zeppelin Deutschland flew with
20 paying passengers, men and women in
equal numbers! In August, the first radio
messages were sent to the ground from
an aircraft. The flight over Alps, more than
7,200’ in altitude happened in September.
The first mid-air collision took place in
October seriously injuring both the pilots.
In December, Bleriot monoplane reached
an altitude of 10,449 feet breaking the tenthousand feet barrier.
The Subsequent Years		
The trend had been set. Newer things
started happening with irregular
regularity! The first parachute jump from
air happened in 1911. The next year, a
woman flew across the British Channel
and an aeroplane took-off from a moving
ship. The first air-drop pf propaganda
leaflets occurred in 1913 as did the fist
flight across the Mediterranean sea. On
the military front a loop was carried out
and first dog-fight took place in which the
two pilots fired pistol-shots at each other.
The glorious decade of 1903-1913 was
given a fitting tribute when first scheduled
commercial flight using an aeroplane tookoff on January 1, 1914 from St Petersburg
carrying former mayor of the city who
became airline’s first paying passenger.
From then on, aeroplanes became the
masters of the skies.

Birth of Naval aviation
The event which gave the naval warfare
the third dimension to its war capabilities
took place on November 14, 1910 when
Eugene Ely flew Curtiss bi-plane ‘Hudson
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Emerging Trends and Frontier
Areas in Professional Education

Prof. C. Subramanian
Introduction:
Like nurturing a plant to grow and
shaping a mud-pot, the main mission of
education in general and professional
education in particular is set to mould
the students with required knowledge,
skill- set and personal traits. This
will facilitate them to get suitable
employment and build career and
contribute towards nation building. The
methodology resorted to develop the
youth towards nation building is vital
and hence, becomes prime concern.
A quality education system has to be
conceived, planned and implemented
with this objective. The education
system will have to take the current
socio-economic factors into account
and continuously evolve especially in
meeting the challenges. In this context,
the overall education system has to be
conceived, planned and implemented.
As part of this approach changes to be
incorporated in the existing system
are required to be identified and steps
to effect these changes taken. This
paper attempts to outline the existing
scenarios, generation gap, learning
process, teaching practices, hurdles,
technology for education and changing
education paradigms.
2.0 Current scenario
One of the greatest assets of India
is the youth. This is one of the major
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advantages compared to several other
advanced countries. The youth is highly
energetic, intelligent and dynamic. The
youth is tomorrow’s prosperity and
hence, the asset for nation building. The
energy of youth can be effectively used
for the development of the nation in
various sectors. In this regard, the basic
aim of education should be to provide
direction and values of life to the youth
and turn their dreams into reality.
It is due to globalization that
significant
all-round
development
including economic and education
sectors, has been witnessed in India
during the past two decades. This
momentum can be maintained and
accelerated on need basis by providing
quality education to the youth and
involving them more into the process
of development. In the technical
campuses that are established as per
the norms of regulatory bodies, the
mentoring and value-added programs,
campus connect and the interaction
between industry–institution are some
of the steps taken in this direction. The
youth needs appropriate guidance on
a continuous basis and the education
system requires fresh look to achieve
the goals.
3.0 How to convert bane to bliss
It is observed in general that the
youth is distracted, directionless, and
is not able to perform assigned duties.
This opinion needs moderation as
could be seen from the participation
of youth in various empowerment
programs organized by Government
and NGOs, and awareness programs
related to society, culture, arts, energy,
environment, etc. The factors to
be addressed include whether the
awareness has percolated to the youth
uniformly and any disparity between
the urban and rural youth exists.
4.0 Brief on Distraction
A picture may be worth a thousand
words, words in a picture are worth even
more. As an example, the Infographic
shown in Fig.(1) which is basically a
pictorial representation of distractions

and remedies, clearly brings out the
main factors of distraction for the youth
and gives ideas on how to focus in spite
of distractions.
5.0 Generation Gap
Generation gap could be defined
as the occurrence: “when older and
younger people do not understand
each other because of their different
experiences, opinions, habits and
behavior”. It is experienced as a
continuous
phenomenon
in
all
spheres of life especially education.
The generation gap started widening
drastically in the 1990s and today, it has
expanded in leaps and bounds.
5.1 More on Generation Gap in India
In India from the 1920s the families
lived by certain unwritten social
customs. The Women and youngsters
rarely spoke to elders. It was due to
prevailing socio-economic conditions
and the influence of the foreigners
in the country. In general there was
no such prominent gap between two
generations, because literally there was
no medium for such a gap.
In the post independent era of 1950s
and 60s development was in the cradle.
Western culture had entered in minute
scales in the form of limited mass
media, music and movies. The Indian
elders were highly patriotic and disliked
the new media of entertainment.
More people had started shifting to
the developing cities and the youth
attracted was exposed to city life.
A strong potential barrier between
the urbanites and the villagers also
developed. The generation gap has
been widening.
There was another big hit in 1990s. The
improvement in economy prompted
more people to buy pagers and Mobile
phones, TV games, Computers, etc. A
drastic change in the lifestyle of the
population especially youth occurred
due to the introduction of these gadgets.
Enormous amounts were spent on these
gadgets, fast food, entertainment and
other media. The dependence on the
modern technologies and gadgets

available in the market increased and
the youth of today is totally addicted
to it. The modern youth prefer the fast
and happening life. The elders prefer
the older ways of working though
a few of them have adapted to the
new life style. Due to these reasons
the elders criticize the youth which
increases their displeasure. Western
influence especially in the higher
economic category had resulted in the
propagation of values and sentiments
that conflict with native perceptions
and practice. The generation gap has
been widening beyond limits which
gives rise to discord in families between
parents and children.
6.0 Points to Ponder
In today’s society human brains
are showered with information and
choices. This leads to overloading of
the brain with information and coping
with it impossible. The Internet, TV and
print media blur human vision with
numerous opinions, advertisements and
interpretation of life. At times one may
feel to have an auto-navigator to cope
with flooding information. The brain
response to information overload is very
interesting and studies show that:In daily life of an individual 45%
of human engagement would be in
repetitive and unthinking tasks. 48%
of screen time will be occupied in
simultaneous activities. Research on
multitasking brings out that it increases
time to complete tasks by more than
two times and errors as well. Daily traffic
patterns of 90% of participants have
been so established that a mathematical
equation could predict where they
would go next. Table -1 below gives
parameters of brain response.
Table -1
Parameter
Description
Stress response Chronic stress can
cause routine and habitual behavior.
Regions of the brain associated with
conscious decision making and goal
directed behaviors will shrink, while
brain sectors associated with habit
formation thrive.
Sleep -shopping It is found that
consumers buy the same 150 items
every week even though an average
grocery shop stocks thousands of items.
Mentally shutting down The
way
that the brain attempts to focus
attention on relevant information and
blocks out irrelevant inputs.

Attention blink Too
much
information creates a mental blind spot
at the end of a message.
Change blindness
Filtering
out unnecessary information results in
missing major changes.
Cocktail party Filtering out sounds
or visuals.
7.0 Learning Process
Learning process needs to be studentcentered and personal, facilitated by
teachers, with the goal of developing
self-actualized
individuals
in
a
conducive environment. A teacher can
provide plenty of opportunities and
resources out of which a student can
choose. If interpersonal skills are highly
developed students become devoted in
their own learning. There is a pressing
need for communication among
teachers, researchers and developers
of standards and systems to ensure that
learning systems are usable in flexible
and appropriate ways that meet the
needs of learners and enhance the
learning experience. There is a growing
demand from teachers for effective
guidance on good instructive practices,
especially in designing activities and
assessments. In the above context,
based on various theories of learning, a
number of instructional design models
have emerged which could be used,
partially or fully in traditional face-toface classroom settings to enhance

the quality of courses. The well known
models include the ADDIE model,
Kirkpatrick’s Evaluation Model, Bloom’s
Taxonomy and Adult Learning Theory.
An advanced model of learning known
as Active learning can also considered. A
summary of these models are presented
in Table – 2.
Table -2
Model Description
ADDIE This model consists of five
phases: Analysis, Design, Development,
Implementation and Evaluation. Each
phase has an outcome that feeds into
the next in sequential manner.
Kirkpatrick ‘s Evaluation
Methodology for evaluation with four
Levels: (i) Reaction: evaluates how the
students react to the learning process.
(ii)Learning: The extent to which the
students gain skills. and knowledge (iii)
Performance: Capability of students
to perform the learned skills and (iv)
Result: includes items such as grades,
efficiency, moral, etc .
Bloom’s Taxonomy
Cognitive
Domain
Program
accreditation
(and
the
revised
taxonomy by Anderson and Krathwohl)
to determine assess students on
course and program expected learning
outcomes. If learning objectives, course
activities and assessments are properly
aligned, then the outcomes prove this
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aspect. Help to develop quality course
and instructional design.
Adult Learning Unique
to
adult
learning as compared to that of young
students is life experience which offers
adult learners an advantage in the
learning process. It also provides many
reference points for exploration, new
application, and new learning.
Active learning Focus
on
the
responsibility of learning on students
by allowing them to engage in learning
that promotes higher order thinking.
Critical for the overall development of
students towards life-long learning,
and allows for a more enriching and
encompassing education.
8.0 Teaching Practices
Institution should arrange to observe
teachers until they are tenured and
thus, to ensure that they are teaching
effectively and following adequate
teaching practices. This evaluation is
important because the results will help
to arrange for faculty development
programs by focusing on areas to be
strengthened and develop effective
educators. There is no unique test of
teaching ability, but by combining
observation reports, student evaluations,
analysis of lesson plans and syllabi, and
teachers self-reports, an accurate picture
of the strengths and weaknesses of each
teacher could be obtained and corrective
measures to improve the system could
be improvised. One of the modern
practices of teaching known as Adaptive
teaching outlined below is centered on
evaluation of the students by assessing
their backgrounds, skills, experiences and
learning styles. This will help to position
appropriate teaching style and level
which will be effective.
8.1 Adaptive teaching
The following are the steps involved
under this practice:1)Evaluate the students: Learn their
backgrounds, skills, experiences and
learning styles. These aspects are
necessary in order to teach a student
in the style they respond to best. The
class should be separated into groups of
students with similar needs to help them
concentrate and learn more effectively.
2)Focus on instructional techniques
for each student. Students benefit
from different kinds of teaching. One
instructional technique is peer pairing. It
works by matching higher-level students
with lower-level students. The technique
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allows students to work at their own pace
with guidance from their peers and their
teachers.
3)Arrange
the
classroom
to
accommodate the students. The layout
of the room should have areas specific
to the students’ needs. There should be
an area for working together, enough
room to maneuver around the desks
for individual assistance and easily
accessible supplies.
4)Maintain order and routines in the
classroom. Adaptive teaching allows
different students to work at different
levels at the same time. Some of the
groups may be interacting while others
need a quiet environment. To make
the space suitable for everyone, set
up a special place for groups working
together so they do not disturb other
students.
5) Create a support team for the
students. The support team should consist
of teachers, administrators and parents.
Support teams supply educational and
financial support for the class.
9.0 Technology for Education
While examining the efficiency and
effectiveness of learning process and
teaching methodology and practices it is
necessary to examine whether integrating
technology into the classroom is having
an impact on learning. Earlier days
students were successful in educational
institutions with no technology and they
were prepared for career in a world where
technology doesn’t form part of daily
lives. Currently educational institutions
started deploying technology in class
rooms and emphasizing on development
of digital skills along with development of
skills of mathematics, reading and writing
fundamentals. Technology will inspire the
students and help them to acquire skills
and knowledge to get employed and
develop career in an environment where
technology forms its integral part.
Technology for education has grown
from merely equipping institutions with
computers and instructional software,
to positioning technology at the
center of the classroom and building
the teaching around it. Towards
this significant change is inevitably
entering into the classrooms. Survey
showed that the successes of individual
institutions which employ computers
experienced rise in test scores and
fall in dropout rates. The educational
institutions ought to adopt technology
to realistically experience and assess its

impact.
10.0 Changing Education Paradigms
Young students only know things
what they see and experience daily.
This will have a direct impact on
how we educate students. A modern
technology-centric classroom will be
equipped with laptops, big interactive
screens and software that facilitate
students to exercise while learning. This
will involve huge investments in such
technologies. The digital approach will
be transforming the very environment
of the classroom, turning the teacher
into a guide instead of a lecturer,
facilitating students to learn at their own
pace on Internet-connected gadgets. A
major technological upgrade will also
facilitate students to learn skills needed
in a modern economy and captivate
them to depend on these gadgets.
The most widely used standardized
tests as measure of performance of
students will not help to capture the
extent of skills that they developed
in the new environment. This implies
the test methodology also requires
consideration and upgradation.
11.0 Conclusions
The
planning,
designing
and
implementing
of
an
education
system has the main objectives
of facilitating the students to get
suitable employment, build career and
contribute towards nation building.
The existing Indian scenarios including
generation gap, challenges faced due
to information overload and impact
of distraction among students have
been discussed to lay a proper base
for an education system. The existing
learning processes and teaching
practices are generally examined to
assess its suitability in a drastically
changing external environment. Better
suited paradigms of active learning and
adaptive teaching are also discussed.
Further, Technology for education
and changing educational concepts
were deliberated. The final conclusion
is based on what Alvin Toffler says:
“You’ve got to think about big things
while you’re doing small things, so
that all the small things go in the right
direction”.

NI redefines the SMU with industryleading speed, density & flexibility

N

ational Instruments announced the NI PXIe-4139 system
source measure unit (SMU), a high-performance addition
to the company’s SMU portfolio. This SMU can reduce
overall cost of test and accelerate time to market for test engineers
in a broad range of industries, from semiconductor to automotive
and consumer electronics.
“With the NI PXIe-4139, engineers and scientists get broad IV
boundaries, including extended range pulsing capability up to 500 W
and sensitivity down to 100 fA, to test a wide range of devices with a
single instrument,” said Luke Schreier, senior group manager of test
systems for National Instruments. “The compact size of the NI PXIe-4139
is also critical. It can reduce system footprint significantly compared
with legacy box instrument SMUs.”
The NI PXIe-4139 features NI SourceAdapt technology to
help engineers produce optimal SMU response to any load by
customizing the SMU control loop. This protects devices under test
and improves system stability. Additionally, the NI PXIe-4139 system
SMU can take measurements at 1.8 MS/s, which is 100X faster than
traditional SMUs. This helps reduce test time and offers engineers
the ability to capture transient device behavior without an external
scope.
“A redefined approach to instrumentation is necessary if you want
to keep pace with the increasing complexity of modern electronics,”
said Schreier. “SourceAdapt technology, coupled with the inherent
benefits of PXI modular instrumentation and NI LabVIEW system
design software, gives engineers a competitive edge in reducing
test times and protecting their devices under test.”

Rockwell Collins to
provide 721S radio for IAF
advanced telemetry system

R

ockwell Collins’ new 721S Fixed Site Ground
radio has been selected by India-based Park
Controls & Communications (P) Ltd. as an
integral part of an advanced telemetry system for the
Indian Air Force. This is the first selection of the 721S
radio for the Indian military.
“In addition to being the preferred replacement radio
for 17,000 fielded GRC-171 UHF air traffic control radios,
the flexibility of the software designed, IP-based 721S
lends itself to seamless integration in a multitude of
applications,” said Ram Prasad, managing director
for Rockwell Collins India. “We’re proud of the new
relationship we’ve established with Park Controls &
Communications (P) Ltd., and look forward to working
together on this important program for the Indian
Air Force.” The highly reliable, long-range 721S radio
is fully interoperable with the legacy radios in use by
military forces and offers remote control features for
“lights out” operation, reducing manpower needs. The
radio also features Rockwell Collins’ patented Clarity™
technology, which eliminates background noise in both
transmit and receive modes. It is also configurable to
operate efficiently in any co-site environment through
the use of internal tracking filters.

Prof. C. Subramanian,
Aerospace Engg. Dept.,IIAEM,
Jain University, Bangalore
chamakuzhi@gmail.com
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BrahMos chief receives ‘Order
of Friendship’ from Russia

T

he Deputy Prime Minister of Russia Mr. Dmitry Rogozin
presented the prestigious ‘Order of Friendship’ award to
Dr. A. Sivathanu Pillai, Distinguished Scientist and CEO &
MD, BrahMos Aerospace.
The award, the highest Russian honour bestowed on foreign
citizens, was conferred upon Dr. AS Pillai by the President of
Russian Federation, Vladimir Putin, for his great contribution to
the strengthening of friendship and cooperation between India
and Russia.
“I have the honour to decorate Dr. AS Pillai with ‘Order
of Friendship’ award signed by the President of Russian
Federation H.E. Vladimir Putin for his great effort invested in
this large scale work in the science & industry for the benefit
of both India and Russia,” said Mr. Rogozin. The Dy PM, during
the award ceremony, was briefed by Dr. Pillai on the latest
achievements and progress the Joint Venture has made in the
recent years. He was also apprised about the present status
including the Air Version development and ‘Vision 2050’
which has got three major programmes – BRAHMOS-Mini,
C4I (network centric BRAHMOS deployment) and Hypersonic
BRAHMOS-II.
Expressing his highest level of satisfaction on the progress Mr.
Rogozin remarked, “BrahMos is a hallmark of strong friendship
and strategic partnership between our two nations.”
Dr. A.S. Pillai also highlighted the enormous efforts from the

All-in-one aerospace trade show
125,000 trade visitors

Indian and Russian scientific communities to realise the best
system in the world. He thanked the Russian Government for the
trust bestowed on the Joint Venture.
BrahMos Aerospace is a successful JV between India and Russia.
Both the Governments have recently agreed to continue their
unwavering partnership in the BRAHMOS missile programme
by extending the Inter-Governmental Agreement (IGA) for an
indefinite period.

HAL takes lead in establishing first
aerospace university in India

A

n “Aerospace Industry-Academia
Conclave” was organised at HAL
under the chairmanship of Prof S.
G. Dhande, former Director, IIT Kanpur in
the presence of senior executives of HAL
and other distinguished academics. HAL
aims to pursue its leading role in the Indian
aerospace industry through this conclave
and create an ecosystem for enhancing the
capabilities of this sector.
Considering the long term needs of the
aeronautical sector growth, expert group
on restructuring of HAL, headed by B.
K. Chaturvedi, former Cabinet Secretary
and Member, Planning Commission,
recommended the establishment of an
Aerospace University or collaboration with
some universities for expansion of aviation
sector capabilities.
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While
delivering
the
key-note
address, Prof. Dhande said, “manpower
challenge is a phenomena faced by the
entire aerospace industry because of
globalization”. He called for establishing
synergy between the Indian academia and
aerospace industries in general and HAL in
particular.
“Human talent is recognised and
considered as the differentiating asset
by every nation”, said Ajay Shankar,
Independent Director, HAL while setting
the tone for the discussions.
The conclave deliberated on models for
HAL`s active collaboration with institutions
for research and on programs for industryfocussed post-graduate and doctoral
degrees in aerospace technologies. It also
considered the feasibility of establishing an

exclusive Aerospace University.
The discussions included interesting
issues such as domain specific curriculum
review,
diversified
and
in-depth
aeronautical courses to meet the industry
requirements of manpower and greater
interaction of industry think-tanks with
academia.
In his message, Dr. R.K. Tyagi, Chairman
HAL said “Let us give our best for the
future through a fertile landscape of
aerospace technologies and knowledge
which will make India more self-reliant,
competitive and develop leaders for
giving shape to our national aerospace
strategies”, while urging the Conclave to
think as one community to address the
need for developing leaders in aerospace
sector.

The focal
point of aerospace
May 20–25, 2014
Berlin ExpoCenter Airport
www.ila-berlin.com

Hosted by
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Book Release

Book Release

Anuyathra
Anuyathra

Story of an Aerospace Personality of India

Story of an Aerospace Personality of India

Poornna Printing & Publishing House
Varkala, Trivandrum
Poornna
Printing & Publishing House
ISBN
No.978-93-81423-04-2
Varkala, Trivandrum
ISBN No.978-93-81423-04-2

A book
ANUYATRA,
storyofofananAerospace
Aerospace
Personality
India authored
by Shri K.A.Muralidharan
A book
ANUYATRA, story
Personality
of Indiaofauthored
by Shri K.A.Muralidharan
and Shri P.K.Thankachan was
released
by
Dr
Sashi
Tarur,
Minister
of
State
for
Human
Resources
in
Nov
2013.
The
book
well received
by the
and Shri P.K.Thankachan was released by Dr Sashi Tarur, Minister of state for was
Human
Resources
IN reading public.
According
to
the
authors,
the
book
is
an
inspirational
biography
of
Dr
C.G.Krishnadas
Nair
who
was
the
at
the
helm
Nov 2013. The book was well received by the reading public. According to the authors, the book isof the Hindustan
Limited, Bangalore and he has transformed the HAL to a globally known company
anAeronautics
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biography of Dr C.G.Krishnadas Nair who was the at the helm of the Hindustan
The book gives detailed journey from childhood to the present position in an easy to read way with many interesting stories and
Aeronautics
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hedealing
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thelike
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to abackground,
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anecdotes. The
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24 chapters
each
with one aspect
family
childhood,
education, sound foundations
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to
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of values and ethics imbibed by parents and teachers and chapters dealing with higher education atread
IIT and
postwith
graduate education
and research
at overseas.
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stories
earlydealing
efforts ofwith
indigenous
development
many
interesting
storiesChapter
and anecdotes.
book has
24regarding
chaptersthe
each
one aspect
like after joining
HAL. Chapter
10 to 20 childhood,
deal with professional
career,
management
challenges
and achievements
HAL and other
family
background,
education,
sound
foundations
of values
and ethicsin imbibed
by organizations
including in the area of higher education. Chapter 20 to 24 are devoted to the analysis by the authors about the personality as a role
parents and teachers and chapters dealing with higher education at IIT and post graduate education
model.
and research at overseas. Chapter 9 gives many interesting stories regarding the early efforts of
indigenous
after qualities,
joining management
HAL. Chapter
10 toco-operative
20 deal with
professional
“I hope thedevelopment
important leadership
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team work,
dedicationcareer,
to growth of industrial
management
challengesMSMEs
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in HAL
andand
other
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the area in
ofthis vital area of
Infrastructure particularly
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and
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reading
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our
young
managers,
executives
higher education. Chapter 20 to 24 are devoted to the analysis by the authors about the personality
and
students”
Shri.A.K.Antony,
Minister
for
Defense.
as a role model.
“ I hope the important leadership qualities, management philosophy, co-operative team work,
dedication to growth of industrial Infrastructure particularly MSME s creating employment
Honeywell fleet tracking system certified for new helicopter platforms
wealth and welfare in addition to enhancing self-reliance in this vital area of Aerospace and
Defense as
highlighted in the book will provide excellent inspirational reading for our young
akilat, Qatar’s premier LNG shipping N-KOM at stand H5-15 throughout the By showcasing the state-of-the-art
managers,company,
executives
students”
Minister
forwill
Defense
and and
its shipyard
joint Shri.A.K.Antony,
exhibition. In addition,
delegates
be capabilities of Qatar’s Erhama Bin Jaber

N

ventures, shipbuilder Nakilat
Damen Shipyards Qatar (NDSQ) and ship
repairer Nakilat-Keppel Offshore & Marine
(N-KOM), have announced their plans for
their participation in and strong support
of DIMDEX, the MENA region’s leading
maritime defense exhibition.
Nakilat, NDSQ and N-KOM will be
showcasing their naval and coastguard
ship construction and repair capabilities
at DIMDEX, which will be held from 25-27
March at Qatar National Convention Center
(QNCC), with shipbuilder NDSQ the event’s
exclusive Diamond Sponsor.
Visitors to DIMDEX will be able to meet
representatives from Nakilat, NDSQ and
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able to visit two vessels that will be moored
at Doha Commercial Port for the duration
of the event. The two vessels on display at
the port will be an 11m-long an ultra-highspeed craft to cover the needs of navies,
coastguards, police, customs and other
security services and a 98m-long frigate for
the purpose of supporting military naval
authorities and their counterparts.
Eng. Abdullah Fadhalah Al Sulaiti,
Managing Director of Nakilat and Chairman
of NDSQ and N-KOM, said: “Nakilat, and
our strategic partners NDSQ and N-KOM
are extremely proud to support DIMDEX,
an event of critical importance both for
Qatar and for the entire MENA region.

Al Jalahma Shipyard at DIMDEX, we are
displaying our readiness to serve naval and
other maritime security forces both from
Qatar and from around the world, both in
terms of ship construction and ship repair.”
Nakilat is a Qatari marine transport
company
providing
the
essential
transportation link in the State of Qatar’s
LNG supply chain. Its LNG shipping fleet is
the largest in the world, comprising 58 LNG
vessels. Nakilat also manages and operates
four large LPG carriers. Via two strategic
joint ventures, N-KOM and NDSQ, Nakilat
operates the ship repair and construction
facilities at Erhama Bin Jaber Al Jalahma
Shipyard.
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3rd EDITION

MathWorks announces release 2014a of the
MATLAB and Simulink product families

M

BIEC, Bangalore, India

11 12 13 September 2014
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athWorks announced Release
2014a (R2014a) of its MATLAB
and Simulink product families.
R2014a includes new releases of MATLAB
and Simulink, and updates and bug fixes to
81 other products.
MATLAB Product Family
 MATLAB: Raspberry Pi and webcam
hardware support packages
 Optimization Toolbox: Mixed-integer
linear programming (MILP) solver
 Statistics Toolbox: Repeated measures
modelling for data with multiple
measurements per subject
 Image Processing Toolbox: C-code
generation for 25 functions with
MATLAB Coder, and GPU acceleration for
5 functions
 Econometrics
Toolbox: State-space
models, self-calibrating Kalman filter
with missing data, and performance
enhancements for ARIMA/GARCH
models
 Financial Instruments Toolbox: Dual
curve construction, functions to
compute credit exposure and exposure
profile, and Black’s model pricing of
caps, floors, and swaptions
 SimBiology: Unified functions for model
estimation and desktop enhancements

for model exploration
 System Identification Toolbox: Recursive

Least Squares Estimator and online
model parameter estimation blocks
 MATLAB Production Server: Secure
communication between client and
server and dynamic request creation
Simulink Product Family

 Simulink:

Data dictionary for defining
and managing design data associated
with models
 Simulink: Single-model workflow for
algorithm partitioning and targeting of
multicore processors and FPGAs
 Simulink: Built-in support for LEGO
MINDSTORMS EV3, Arduino Due, and
Samsung Galaxy Android devices
 Stateflow:
Context-sensitive
tab
completion in Stateflow charts
 Simulink
Real-Time:
Instrument
panels,
high-resolution
target
display, FlexRay protocol support,
and combined functionality of xPC
Target and xPC Target Embedded
Option
 SimMechanics: STEP file import and total

constraint force calculation for joints
Report Generator: Object
Inspector and Informer for rich
information display in Simulink web
views

 Simulink

System Toolboxes for Design in
MATLAB and Simulink
 Computer Vision System Toolbox: Stereo
vision and optical character recognition
(OCR) functions
Code Generation
 Embedded Coder: Support for merging
changes from AUTOSAR tools into
Simulink models
 Embedded
Coder: ARM Cortex-A
optimized code generation using Ne10
Library
 HDL Coder: Enumeration data type
support and clock-frequency-driven
automatic pipelining
 HDL Verifier: FPGA-in-the-loop over
JTAG for Altera hardware
Availability
R2014a is available immediately. More
information is available at: http://www.
mathworks.com/products/new_products/
latest_features.html

“Huge Employment Potential in Aerospace Industry”

I NDIA ’ S L ARGEST M ANUFACTURING T RADE F AIR
T H E O N LY T R A D E FA I R T O C O V E R E I G H T P R O M I N E N T M A N U FA C T U R I N G / I N D U S T R Y S E C T O R S
ORGANISERS

IMS FOUNDATION

#15/47, 47th A Cross, 8th Block, Jayanagar, Near Gelli Apartments, Bengaluru - 560 070
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I

ndian Aerospace Industry is in the
process of ballooning into a massive
revenue and employment generator
in the coming decade and to tap this
India needs better training and education
infrastructure supported by a pragmatic
policy-industry-academia
ecosystem,
said Dr. R.K. Tyagi, Chairman, HAL in his
keynote address at the first aerospace HR
Round Table Conference held on theme
“Challenges and Opportunities for Talent
Management in the Aerospace Industry”.
Delegates from different fields within the
broader aerospace sector were present at
the conference organized by Indian School
of Petroleum and Energy.
A meager 2 % of Indian population is
vocationally skilled. In comparison, the ratio is
75% in Germany, 96% in Korea, 80% in Japan
and 68% in the UK. Besides the challenge of
filling this gap, extensive training is required
to be given to the aspiring young talent to

match high standards of aerospace industry,
he added. For example, in case of Light
Combat Aircraft (LCA), mammoth efforts were
required not only to build technologies from
scratch but also to build a base for industrial
base considering the denial of technology to
India, he pointed out. Coordination, direction
and role definition were some of the main
HR challenges in addition to the technology
challenges that LCA faced. It has taken a
combined national effort with multiple
agencies involved to achieve results related
to LCA. Similarly, Medium Multi-Role Combat
Aircraft (MMRCA) will pose new challenges
and opportunities on HR, supply chain and
technology fronts, he felt.
Some of the other HR challenges outlined
by him included periodic skill up-gradation
and cross training, specific education
to cater to the gamut of aerospace lifecycle at the entry level, conceptual
transition, training and cultural sensitizing

for taking up bigger roles, leadership
development for mid-level management,
succession planning across levels, attrition
and retention. He said the aerospace
needs scientists, software engineers,
system engineers, aerospace engineers,
management professionals, assemblers,
drafters, technicians, fabricators, machine
operators and airport staff and so on.
There are challenges on R&D and offset
fronts. “OEMs are citing capability and
capacity within indigenous industry
as the impediments to liquidate offset
commitments, and then there is this issue
of international certificates of domestic
products,
international
marketing
capabilities and so on. Existing facilities for
basic and specialized training therefore
need to be periodically reviewed with
respect to infrastructure and curriculum so
that the existing skill base is continuously
upgraded”, he added.
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Dassault Aviation
bullish on Indian
Bizjet market

GAGAN Systems
reaches certification
milestone in India

T

Mr.Aravind Melligeri, Chairman & CEO, Aequs (left) shaking hands with Dr Klaus
Richter, Executive Vice President - Procurement, Airbus Group as Ajay Prabhu, COO,
QuEST Global looks on.

QuEST Global Manufacturing
is now Aequs

Q

uEST Global Manufacturing
and QuEST Global SEZ are
being rebranded as Aequs
(pronounced a-cus). The Aequs brand
was unveiled at an event in Belgaum by
Dr Klaus Richter, Executive Vice President
- Procurement, Airbus Group. Airbus is an
Aequs customer and sources aircraft parts
and sub-assemblies directly and indirectly
from the company’s Belgaum facilities.
Speaking on the occasion, Dr Richter
said: “Airbus has been working with
QuEST Manufacturing for many years.
We look forward to continuing and
growing the association with Aequs as
their capacity and ecosystem expands
even as the Airbus procurement activity
in India is increasing both in volume and
complexity.”
Aequs is derived from’ aequus’, Latin
for ‘equal’. It reflects the company’s
approach of collaborating with all
stakeholders -- customers, employees,
partners, investors, and the community
-- to create efficient global ecosystems.
For example, the Aequs manufacturing
facilities in Belgaum, Karnataka and
Houston, Texas are co-located with
other companies in the supply chain
to minimize logistics and supply chain
inefficiencies. Aequs also actively
pursues joint venture partnerships
to offer its customers a broad range
of capabilities. Current joint venture
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partners include Magellan Aerospace of
Canada, Setforge and Aubert & Duval of
France, and Saab Ab. of Sweden.
Aequs currently has over 600 employees
spread across Bangalore, Belgaum, and
Houston. Customers include Airbus,
UTAS, Eaton, Baker Hughes, and Bosch.
Says Aravind Melligeri, Chairman &
CEO, Aequs: “QuEST Global covered
three lines of business -- engineering
services, manufacturing, and SEZ. As the
manufacturing business and the related
SEZ business grew, it became clear
that manufacturing has a culture that
is distinctly different from engineering
services. We attract different customers,
employees, and investors. The new
Aequs brand and identity for the
manufacturing business recognizes this
distinction and enables both businesses
to grow to their full potential.”
QuEST
Global
Manufacturing
(now Aequs) was started in 2006 as
part of QuEST Global to focus on
manufacturing opportunities. QuEST
Global SEZ (now Aequs SEZ) was started
in 2009 and is India’s first notified
precision engineering SEZ. It is spread
over 250 acres in Belgaum, Karnataka
and currently hosts 10 fully functional
units across 200,000 square feet of
manufacturing floor space delivering
over 400,000 manufacturing hours per
year.

he GPS-Aided Geo Augmented
Navigation (GAGAN) system
jointly developed by Airports
Authority of India, the Indian Space
Research Organization and Raytheon
has achieved certification level
Required Navigation Performance
(RNP) 0.1. Civil aircraft in Indian
airspace will now have access to
more precision navigation data than
ever before. The GAGAN system is a
Satellite Based Augmentation System
(SBAS) equipped with the most
advanced air navigation technology
available.
The GAGAN system advances safety
and improves efficiency of airlines
operating throughout India. Aircraft
equipped with SBAS receivers may
utilize GAGAN signals in Indian airspace
for en route navigation and nonprecision approaches without vertical
guidance. This capability will allow
aircraft to follow more efficient flight
paths through congested airspace,
noise sensitive areas or difficult terrain.
“The enhanced navigation capability
available through GAGAN improves
air travel for all parties - airlines,
passengers and air traffic authorities,”
said Brian Hickey, Director, Raytheon
Navigation and Landing Systems. “In
addition to enhancing air traffic safety,
the system will result in increased
efficiencies and lower costs for Indian
aviation.”
The GAGAN system includes 15
reference
stations
strategically
placed in India to optimize signal
availability, uplink stations, master
control stations, communication
network and associated software,
all integrated to two Geostationary
Earth Orbit satellites transmitting GPS
corrections in C and L bands.
GAGAN is the fourth SBAS system
certified for operational use. The
system provides coverage for the
entire Indian Flight Information
Region via broadcast signals from
the Indian built GSAT 8 and GSAT
10 satellites.
Raytheon has codeveloped three of the four world’s
SBAS systems in concert with
national aviation and transportation
authorities.

D

assault Aviation will present
its Falcon fleet of large cabin,
long range business jets at India
Aviation, India’s biggest civilian air show.
Dassault’s 5,950 nm /11,000 km range
Falcon 7X trijet, the first business jet
certified with a fully-digital flight control
system will be at India Aviation. Dassault
is the Indian market leader for large cabin,
long range aircraft, with 22 aircraft currently
in service and several more on order. Most
of the new aircraft orders are for the longest
range Falcon models, capable of flying nonstop to London City Airport from anywhere
in India.

The Falcon 2000 twinjet is also popular
among Indian customers. Two newly
introduced versions, the 3,350 nm / 6,200
km 2000S and the 4,000 nm / 7,000 km
2000LXS, will offer takeoff and landing
performance unparalleled among wide
body jets - comparable to much smaller
midsize and super midsize models.
Dassault also anticipates a warm reception
in India for its brand new 5,200 nm / 9,630
km Falcon 5X which will offer the largest
cabin cross-section of any business jet and
the lowest ownership and operating costs
in its class. Initial Indian orders for the large
body twinjet are expected this year. The

5X is expected to make its first flight in the
first quarter of next year with certification
planned at the end of 2016.
“We see improving signs of the Indian
market which has been slow recently”
remarked Gilles Gautier, Vice president
Falcon Sales for Europe, the Middle East and
Africa. “India has a real need for expanding
business aviation, and we remain bullish
about future market prospects.”
Because of their exceptional efficiency
and flexibility, Falcons are very popular
with Indian operators, particularly in the
corporate and charter markets. Their
unparalleled operating economy and their
ability to combine short and long haul
flights and fly out of short hard-to-reach
airstrips with full range performance - even
at high altitudes and high temperature
conditions - make them perfect for local
conditions.

Conferences with trend-setting topics show the way forward

S

tarting in just three months time
the ILA Berlin Air Show is one of
the world’s most significant events
in its field, featuring the most advanced
technology and high tech products from
every branch of aviation and the space
industry. With sections devoted to specific
aspects of the industry, the presentations
cover the entire spectrum of what is very
definitely one of the sunrise industries.
The ILA catches the world’s attention not
only with its unique presentation of space
research and technology but also by the
coverage it provides of all other civil and
military topics.
The conference programme for the
ILA reflects the dynamic development
of the industry. Among the new
features this year are the various high
level conferences with outstanding
participants as well as leading
congresses, which will be focusing
on strategically important market
developments and trends. They provide
an invaluable forum where experts can
engage in a dialogue about the current
challenges facing the industry.
In its role as a combined congress and
trade show ILA 2014 occupies a leading
position in the international aerospace

sector. The venue for the ILA, the
Berlin ExpoCenter Airport, has its own
conference centre in Hall 5, and from
20 to 25 May it will be hosting some 60
conferences and meetings, workshops
and a programme of lectures. Other
conference facilities are available in the
vicinity, in Berlin and Brandenburg. At
the 6th European Air Transport Congress
on 21 May prominent speakers from
Germany and abroad will be discussing
the main issues concerning air transport
and its competitive environment.
The Federal Minister for Economics
has invited his opposite numbers from
France, Spain and the United Kingdom to
attend the Airbus Ministers’ Conference
on 25 May, where they will be holding
discussions with the management and
partners of Airbus about the latest
developments in the civil aviation
industry.
Following more than 1,500 successful test
flights over the past two years the industry
has achieved significant progress in its
efforts to introduce commercially viable,
alternative aviation fuels. On 19 May the
two bio-kerosene initiatives from Germany
and the USA, aireg and CAAFI, will be
staging the 2nd aireg International Biofuel

Conference to present the innovations that
have been achieved in the development
of raw materials, processing technology
and efficiency, and the contribution
that alternative aviation fuels can make
towards the climate-neutral expansion
of aviation in general. Together with the
German Aerospace Industries Association
(BDLI), the National Academy for Security
Policy will be will be introducing a new
and authoritative conference entitled
“European Defence and Security: After the
Council before the Summit”. This will be
taking place at the German Foreign Office
on 21 May.
The ILA Space Day on 22 May will be a
high level conference on space flight at
the ILA Space Pavilion with international
contributors, attracting participants from
all over the world. In preparation for the
ESA Conference of the Council of Ministers
in December 2014, the ILA Space Day will
devote particular attention to the subjects
of launchers, the ISS, earth observation and
satellite communication.
The Astronauts‘ Day will take place again
this year, on 23 May 2014, shortly before
the German ESA astronaut Alexander
Gerst takes off on his first mission to the
International Space Station ISS.
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Singapore Airshow 2014 wraps up trade
days with deals worth US$32 billion

S
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reaffirmed their plans to exhibit at the
next Airshow in 2016, underscoring the
relevance of Singapore Airshow as an
essential platform to network and seize
opportunities in key markets in the
Asia-Pacific and beyond.
The U.S. was the feature country,
marking its largest presence at the
show with 163 companies, including
111 in the U.S. Pavilion. U.S. military
and commercial aircraft provided for
the show, including the V-22 Osprey,
C-17, P-8, Boeing 787, Gulfstream 650
and many others received enormous
interest from Airshow visitors.”
Sean Lee, Airbus spokesman in Asia
said: “We were very pleased with this
year’s show. In addition to presenting
the A350 XWB for the first time, we
announced orders valued at almost US$

15 billion, as well as the establishment
of a new joint venture training centre
with Singapore Airlines.
This year’s show featured increased
participation from Japan, with the Japan
External Trade Organisation (JETRO)
featuring various aerospace companies.
Singapore Airshow 2016 will be held
from 16 to 21 February at Changi
Exhibition Centre.
The
Airshow
attracted close to
100,000 visitors over the public day
weekend. In addition to the 80,000
public day tickets that were completely
sold out.
Visitors to the Airshow were treated
to an impressive line-up of public
day activities, including the highlyanticipated flying display, featuring
the largest number of aerobatic teams

in the history of Singapore Airshow.
The line-up included awe-inspiring
team aerobatics performances by the
Republic of Singapore Air Force (RSAF)
Black Knights, the Republic of Korea
Air Force (ROKAF) Black Eagles and
the Indonesian Air Force (TNI-AU) The
Jupiters.
India Pavilion
Society
of
Indian
Aerospace
Technologies and Industries (SIATI) had
set up an “INDIA PAVILION” at Singapore
Air Show
like the yesteryears. The
pavilion was well appreciated by all the
trade visitors from different countries.
The dignitaries like Air Chief Marshal
Arup Raha, PVSM AVSM VM ADC, Chief of
the Air Staff, Indian Air Force, Dr Prabhat
Kumar, Director General, Civil Aviation,

Government of India, Dr. A. Shivathanu
Pillai, MD, Brahmos Aerospace, Mr. Tim
Dillion, Commissioner, State Government
of Victoria, Mr Stefan Grave, Vice
President, Messe Berlin
visited the
Pavilion.
ATR ends the Singapore Airshow
with 48 orders
After the first two days of the
Singapore Airshow, the European
turboprop
manufacturer
ATR
announced that it has boosted its order
book with 48 aircraft, including 28 firm
orders. These contracts amounted to
nearly 1.2 billion dollars. This strong
start to 2014 confirms the success seen
in 2013, a year which ended with a total
of 195 aircraft sold (89 firm orders and
106 options).

During the airshow, ATR announced
two of these three new orders: a
contract for 40 ATR 72-600s (including
20 firm orders) from the UAE leasing
company Dubai Aerospace Enterprise,
and a contract with the Spanish
company Binter Canarias for the
confirmed purchase of six ATR 72-600s.
The order placed by the UAE lessor
DAE allows ATR to welcome a new
client to its portfolio, and highlights
the strong attractiveness of ATR to
leasing companies. Meanwhile, the
order from Binter Canarias symbolizes
the renewal of confidence and loyalty
from an operator with a long-standing
commitment to the ATR family of
aircraft. Binter Canarias introduced
their first ATRs in 1989, and currently
operates a fleet of 18 ATR aircraft.

Mr.Rene Frandsen, Managing Director Satair Singapore and Mr.Michael Finkenberger, Senior Vice President Customer
Support Diehl Aerosystems, congratulate each other to the new agreement between the two companies regarding the
Diehl Aerosystems Customer Support Center (CSC) in Singapore. Satair is operating this CSC already since 2008, succeeding
TPA, for the market in the Asia-Pacific region. The new agreement was announced at the Singapore Airshow, prolonging
the cooperation for another three years, while expanding the direct Diehl presence for Customer Support services



ingapore Airshow 2014 wrapped
up the trade segment of the sixday event with deals announced
worth US$32 billion, surpassing the
value of deals announced in 2012. Major
announcements include contracts for
Airbus, Embraer, Boeing and RollsRoyce. This reinforces Singapore
Airshow’s standing as one of the most
important aerospace and defence
exhibitions in the world.
Singapore Airshow 2014 played host to
over 1,000 exhibitors from 47 countries
and 279 delegations from 72 countries.
In all, over 40,000 trade visitors from
125 countries visited the show during
the first three trade days, compared
to some 38,000 in 2012. Of these, 33%
were from overseas. 72% of exhibitors
from this year’s Airshow have already

Air Chief Marshal Arup Raha, Chief of Indian Air force ,visiting India Pavilion organised by the Society of Indian Aerospace Technologies and
Industries (SIATI) at Singapore Airshow. Brahmos CEO Dr.A.Sivathanu Pillai, SIATI President Dr.C.G.Krishnadas Nair also seen.
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Advantage

unexplored areas.
g) Arrange regular technology exchange programs, know-how
and training programs to target group’s students, researchers,
thought leadership and academia.

Karnataka

eyes to create vibrant
aerospace hub

Sri Siddaramaiah
Hon’ble Chief Minister
Govt. of Karnataka

next five years by a process of inclusive
development.
3. Increase the contribution of Aerospace
sector towards enhancing the share of
industry in the State’s GDP from 28% to
30%.
Phase-II (2017-22)
1. Attract investments to the tune of US$ 6
Billion in the Aerospace Sector.
2.
Provide
additional
employment (direct and
indirect) to 60,000 persons
in the next five years by
a process of inclusive
development.
3. Enhance the contribution of
Aerospace sector towards increasing
the share of industry in the State’s GDP
from 30% to 32.

K

arnataka’s
aerospace
policy
seeks to position the State as a
vibrant aerospace hub of Asia
and a globally recognised aerospace
destination
by
creating
enabling
environment for holistic and sustained
growth of the Aerospace Sector.
The policy has a mission to achieve
substantial progress in the Aerospace
Sector as envisaged below:
Phase-I (2012-17)
1. Attract investments to the tune of US$ 4
Billion in Aerospace Sector.
2. Provide additional employment (direct
and indirect) to 40,000 persons in the
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Objectives
a) To make Karnataka a preferred global
destination for manufacturing of
aircraft, aircraft systems & sub-systems,
assemblies and components.
b) To create of eco-system comprising
infrastructure, education and R&D to
make the State a conducive hot spot for
aerospace industry.
c) To make Bangalore a magnet for global
tier-1 Suppliers.
d) To make Karnataka as one of the
leading MRO hubs in Asia.
e) To make available ready to-employ
human resource pool for the industry.
f) To strengthen R&D infrastructure for
achieving innovative and cutting edge
technologies.
g) To create enhanced facilitation

mechanism for ease of doing business
through industry friendly policy frame
work.
The scope of policy includes both
‘Aerospace Industry’ and ‘Aerospace
Infrastructure’.
Aerospace Industry shall include
the units in the aerospace value chain
from raw material to finished products
which add value to aerospace
products / intermediates /
residues both hardware and
software. The aerospace and
allied sectors referred to in this
policy document shall include
inter alia civil & military aircraft,
rotarcraft, helicopters and business
jets. This also includes design, research,
development and prototyping.
Further, it will also include guided
missile component, UAVs and related
components, propulsion units, overhaul
machinery, rebuilding, manufacturing
components etc.
Aerospace
Infrastructure
shall
include both new establishment and
modernisation of existing facilities,
Maintenance, Repair & Overhaul (MRO),
testing facilities, laboratories, storage
hubs and silos, warehouses, common
technical and service centres, value
addition centres, product certification
centres, centre of excellence for research
& development, aerospace SEZs, logistics
hubs with allied infrastructure, common
infrastructure facilities for industry cluster
and environment control system and
other such infrastructure pertaining to
the aerospace sector.

Strategies
Creation of aerospace eco-system
a) Development of state-of-the-art infrastructure conducive for
industries, research and capacity building.
b) Develop well balanced aerospace industrialisation across the
state through a process of inclusion.
c) Assist in developing Micro, Small, Medium and Large scale
industries equally in Aerospace sector.
d) Encourage private sector participation on a transparent basis
in development and operation and maintenance of aerospace
infrastructure.
Development of Aerospace Manufacturing, MSME & MRO
sectors
a) Develop manufacturing capability in precision machinery for
efficient operations.
b) Better utilisation and value addition of aerospace products.
c) Value addition to Tier II & III suppliers.
d) Special emphasis to develop MSMEs in the state to remain
globally competitive.
e) Provide a favourable environment for development of MRO
segment.
Boosting exports
a) Create brand image of Karnataka as a quality manufacturing
destination.
b) Develop key products to gain market dominance.
c) Create new markets and new product lines and develop
alternate marketing channels.
d) Encourage high realization and value added exports meeting
international standards.
5.4 Harnessing Human Resources and Focus on R&D
a) Creating large scale employment opportunities through
collaborative modes.
b) Promoting excellence in scientific innovation by encouraging
R&D and innovation.
c) Enhance the skill sets of youth through development programs
and trainings.
d) Increasing work efficiency and reduction of occupational
hazards in aerospace operations.
e) Develop educational and research institutes and training
centres, skill development centres, testing centres and other
such institutions for capacity building and research capabilities
for sustained growth of the sector.
f) Familiarisation and exposure towards newer scientific concepts
and research & development from hitherto unknown,

Policy Measures
Operationalisation of BAP and BASEZ
Bangalore Aerospace Park (BAP) and Bangalore Aerospace SEZ
(BASEZ) being established by the Government at Devanahalli
will be made operational by providing required infrastructure.
The Joint Aerospace Task Force shall monitor the progress. This
park will be established, maintained and managed through a
Special Purpose Vehicle to be constituted with members from
Government, industry and professional bodies. These parks will
have the following facilities when completed:
i) Manufacturing area and SEZ.
ii) MRO with a direct access to the BIAL runway
iii) Testing centre.
iv) Hardware / embedded technology centre.
v) Technology innovation centre including a certification /
calibration centre.
vi) Housing.
Creation of Infrastructure
through PPP
Infrastructure is a pre-requisite
for sustained economic growth.
Karnataka’s vision is to “Build
strong Public-Private-Partnership
in infrastructure to achieve the
twin objectives of growth and
equity.”
The Government will give
prime focus on creation of
Maheshwar Rao
world class infrastructure for
Commissioner of
aerospace sector. It is proposed
Industrial Development
to establish Aerospace Parks at
potential locations like Mysore,
Hubli, Mangalore and Belgaum in phases depending on the
demand from industry. These parks will have comprehensive
infrastructure facilities like road, captive power generation,
water suppl, facilities for R&D/testing, finishing schools, housing
and health care for employees enabling the units to operate on
‘plug and play’ concept.
Development of such parks would be encouraged through PPP
model. In addition to manufacturing, it is proposed to create a
world class Maintenance Repair and Overhaul (MRO) Facility in
Bangalore. It is also proposed to set up a MRO facility at Mysore
on a PPP mode.
It is proposed to develop Greenfield airports at Shimoga,
Bijapur, Hassan and Gulbarga through the PPP model. These will
be “No-Frill Low-Cost Airports” with investments ranging from
Rs.40 crores to Rs.100 crores in a bid to provide air link to small
towns suitable for operation of small jets as well as Boeing 737.
The defence airport at Bidar & Karwar will be opened for civil
aircraft. Additionally, the State plans to develop airstrips and
helipads at all district headquarters and important industrial
destinations which do not have air connectivity. Air Strips will
be constructed at Davanagere, Chickmagalur, Udupi, Madikeri,
Gokarna, Chitradurga, Bagalkot, Haveri, Gadag and Kollegal.
The above will open up opportunities for developing aerospace
activities in tier-2 cities.
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SCHUNK grippers are setting benchmarks
in assembly and handling for over 30 years

I

n 1983, SCHUNK the competence
leader for clamping technology
and gripping systems introduced
the world’s first standardized industrial
gripper on the market. The “industrial
hand, “has been the former designation,
and has been the starting point for a fast
development of gripping systems which
still continues today.
At the beginning of the 1980s, HeinzDieter Schunk, the Managing Partner
of SCHUNK GmbH & Co KG in Lauffen
had a brilliant idea. Inspired by the just
starting boom in the industrial robotics
he noticed how bulky the individually
developed gripping tools on the robots
were. Due to the connected pneumatic
lines, the modules sometimes had
extreme interfering contours. For him
it was clear: in order to make robots and
other handling systems more successful,
grippers are required, which are more
compact, lighter, precise, and if possible
more cost-efficient than any other
solution which was available to date. In
1983, SCHUNK introduced the world’s
first standardized industrial gripper on
the market. It was comparably light and
disposed of integrated air channels.
Graduated sizes enabled the designers
to achieve particularly efficient solutions.
The “industrial hand“ from SCHUNK
has been the starting point for a thirtyyear-story of success. SCHUNK grippers
are known for precision, longevity
and robustness. They are synonymous
for process stability and efficiency in
assembly and handling.
From a simple gripper to an
intelligent high-tech module
SCHUNK continually sets new
standards for grippers with
their pioneering spirit.
The patented multi-tooth
guidance which SCHUNK
introduced in 2000 is
still considered today as
a benchmark in gripping
technology. Since it is used
in modules such as the
world’s well-known PGNplus universal gripper, it is
particularly compact, and is
also fast and precise. A short
time later in 2006, SCHUNK
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again performed pioneering work, and
introduced a program for mobile gripping
systems. In addition to mechatronic rotary
units, and efficient lightweight arms,
it comprises the industry-proven
SCHUNK SDH dextrous hand,
a sensitive three-finger hand,
and is suitable for various
gripping
scenarios,
and
perfect for applications in the
field of service robotics. The
latest development of this
business unit is a 5-finger
hand. It is amazing how it
resembles in size, shape, and
mobility to its human model.
But SCHUNK also
paved
the
way
for new
types of

grippers
in the field
of industrial
robotics.
In 2008, the
market leader for gripping systems
combined three features lightweight

design, mechatronics and modularity
to its LEG electric long-stroke gripper.
In 2011, the company presented a vast
program of electrically actuated modules
in the framework of their “Mechatronik3“
initiative on the market: the electric EGP
small parts gripper with the world’s most
compact performance, the adaptable EGA
long-stroke gripper, and the intelligent
and sensitive WSG parallel gripper. The
latest gripper generation indicates the
direction of this trend. Modern high-tech
components allow a unique measure of
flexibility at handling processes. With
one single module, manifold gripping
scenarios
can
be

Successful trials of Akash Surface to Air missile sysem

A

kash the indigenously designed
developed and produced Surface
to Air missile for the Indian Army
was once again successfully flight tested at
the Integrated Test Range (ITR), Chandipur.
These were part of a series of trials being
conducted in various engagement modes
from the first of Production Model system
being produced to equip two regiments
of Indian Army. Both, the latest flight
destroying a target in receding ting mode,
as well as the one conducted recently
destroying an approaching target, fully
met the mission objectives and few more
trials are planned system with the active
participation of DRDO labs, Public Sector
Units (PSUs), Ordnance Factories, National
R&D Laboratories, academic Institutions
and about 200 private industries is yet

implemented. The powerful and sensitive
modules can handle various components
one after the other, and without any set-

up time. At every grip the finger position
and gripping force are individually
adjusted to the workpiece. The required
sensor system, the control and regulation
technology, as well as a web browser for
communication with the higher-ranking
system components are already integrated
in the gripper. Via intuitively operable
programming interfaces, the
modules can be easily integrated,
controlled and maintained, and
no additional software has to be
installed via internet.

another symbol of India’s strength in making
indigenous weapon systems”, stated Shri
Avinash Chander, Scientific Advisor to Raksha
Mantri and Secretary Deptt of Defence R&D,
congratulating the production agencies,
Indian Army and DRDO team. “The successful
trials show the continuing excellence of
Indian weapon systems”.
‘Akash’ is India’s first indigenously
designed, developed and produced air
defence system Surface to Air missile
capable of engaging aerial threats upto
a distance of approximately 25 kms.

The world’s largest standard program
for gripping systems
When we compare the modern SCHUNK
grippers
with
the
industrial hand of
1983, the enormous
development step in
gripping

technology
of the past
30
years
is
obvious.
Simple,
mechanic
components
developed
to
intelligent,
powerful, and
highly efficient
high-tech

The multi target, multi directional, all
weather air-defence system consisting of
surveillance and tracking radars, control
centres and ground support systems
mounted on high mobility vehicles for
the “Army” version of Akash is designed
to enable integration with other air
defence command and control networks
through secured communication links.
Developed by DRDO, the Army version
of Akash is being produced by Bharat
Dynamics Limited (BDL) as the nodal
production agency with the involvement
of Bharat Electronics Limited (BEL) and a
large number of other industries. The total
production value of Akash air defence
systems cleared for induction by Indian
Army and Indian Air force is more than Rs
23,000 crore.

modules, which allow the users to
implement flexible and closely integrated
handling processes. Today, SCHUNK
offers more than 10.000 components to
the world’s largest standard program for
gripping modules and a module program
for gripping systems which is unique in
its own way. It comprises grippers and
rotary modules, linear axes, speedy Pick &
Place units, mobile gripping systems, and
compact robot accessories. Over the years,
many intersections of the SCHUNK clamping
technology program were formed, and the
user benefits from considerable synergies
from both business units when using the
SCHUNK modules.
Milestones of the 30-years-history of
SCHUNK grippers:
1983 SCHUNK Industrial hand – the
first standardized industrial gripper
2000 PGN-plus – the first gripper with
patented multi-tooth guidance
2006 SDH – industry-proven 3-finger
hand for service robotics
2008 LEG – a symbiosis of lightweight
design, modularity, and mechatronics
2010 MPG-plus – the miniature
parallel gripper with the most compact
performance
2011
EGP – the electrically
actuated small parts gripper with the
most compact
performance
2012
5-finger hand – almost
as talented as its human model
2013 CGH – the first standardized
lightweight gripper with CFC housing
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A

UAC (Russia) team visits HAL’s
Su- 30 facilities at Nasik

high level Russian delegation led by
Mr. Mikhail A Pogosyan, President,
United Aircraft Corporation, visited
aircraft manufacturing and overhaul divisions
of HAL at Nasik. “They had first-hand
impression of the state of the art facilities
created for Su 30 MKI manufacturing and
overhaul facilities at Nasik”, said Dr. R.K. Tyagi,
Chairman, HAL. The 4.5 generation aircraft,
the main striking force of Indian Air Force is
manufactured at five Divisions of HAL Nasik,
Koraput (Odisha), Lucknow, Hyderabad and
Korwa (U.P.).
The delegation included representatives
of various Russian agencies and
companies such as Rosoboronexport, Irkut
Corporation, RAC-MIG and Ural Optical
and Mechanical Plant. Mr. Pogosyan
expressed confidence that Russian and
Indian specialists together would achieve
the set tasks on various manufacturing
programs with distinction.
At present, HAL is producing these
aircraft from raw material phase and till
date has delivered 134 aircraft to Indian
Air Force. HAL manufactures around
43000 components for airframe, 6300
for engine, and 9600 for accessories.
HAL makes 72% of the components in
India with 100% technology absorption
as per the scope defined in the contract.
The
Su-30MKI
manufacturing
programme is an example of synergy
between public – private partnership as
various assemblies, sub-assemblies and
components are outsourced to vendors
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spread across different states in India.
Support for manufacturing extends to
various categories of production such
as machining, sheet metal, non-metallic
components, painting, looms, tooling and
assembly, PCBs, etc. They are outsourced
in the form of packages to various SMEs
and MSMEs.
Prior to Nasik visit, the delegation
participated in the 31st session of IndoRussian Subgroup on Aviation (IRSA) which
is a biennial event held to discuss all the
issues related to manufacture, repair and
overhaul of aircraft, aero engines and
accessories under the aegis of Indo-Russian
Inter Governmental Commission on Military
Technical Cooperation (IRIGC-MTC) with
Russian Federation. In addition, issues
related to ongoing projects, prospective
projects and future cooperation were also
discussed.
The session was co-chaired by Dr. Tyagi
with participation of senior officers from
MoD and IAF from Indian side and Mr.
Pogosyan from the Russian side that
included representatives from Federal
Service for Military-Technical Cooperation
(FSMTC), Rosoboronexport and number of
OEMs.
The main focus was on steps for improved
serviceability/ availability of the existing
fleet and all the participants decided to
continue the activities initiated in this
direction with the tripartite committees that
were formed with representatives from HAL,
IAF and Russian OEMs.

IndiGo adds
Varanasi
as its 36th
destination

R

einforcing
its
commitment of growth
in the domestic market,
IndiGo, India’s largest and
fastest
growing
low-cost
and low-carbon airline, has
announced the addition of
Varanasi as its 31st domestic
and 36th overall destination in
its schedule for 2014. The new
schedule introduces three new
daily non-stop flights to Varanasi
from Delhi, one new daily flight
each
between
BengaluruVaranasi, Mumbai-Varanasi and
Hyderabad-Varanasi (via Delhi).
IndiGo, in its commitment
to
providing
maximum
connectivity from across the
country on its network by
catering to various segments,
will see both business and
leisure passengers travelling
to and from Varanasi and will
now have the opportunity to
experience
the
hassle-free
and on-time performance that
IndiGo is synonymous with.
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SLN Technologies Pvt. Ltd.
Electronics Systems Design and Manufacturing
Founded in 1995. SLN is specialized in Electronics Systems Design, Development, Testing & Certification and
Manufacturing for Aerospace Industry Sector. SLN has been honored with National R&D Awards from Ministry
of MSME. Govt. of INDIA, ELCINA - DUN & Bradstreet and ELCINA-EFY.
Products Domain
ŸAvionics LRUs
ŸAutomated Test Equipments (ATE)
ŸSoftware Integration Rigs (SIR)
ŸGround Support Equipments (’I’, ‘O’ Level Testers)
ŸControl Systems
ŸInstrumentation
ŸElectronic Modules (SRUs)
Services
ŸEmbedded System Solutions
ŸBoard Design Solutions
ŸEmbedded Software Solutions
ŸIV&V
ŸIndigenisation
ŸRe-Engineering
ŸManufacturing

Expertise

Ÿ Interfaces: Analog, Discrete, RS 232/422/485,

SPILL, MIL1553B, ARINC429, ARINC717, Audio,
Video, Ethernet, USB.
Ÿ Bus Architectures: PCI, cPCI, VME, VME64X,
VPX, PXI, PMC, Custom Bus Architecture.
Ÿ Processors: PowerPC, DSP, ARM, FPGA .
Ÿ FPGA Design and Development.
Ÿ Software: VxWorks, Real Time Linux, LabVIEW.
Ÿ Hardware Process: DO 254, DO 160E.
Ÿ Software Process: DO178B, DOD2167A, IEEE
12207.
Certifications

ŸISO 9001:2008
ŸAS9100C (In Progress)
ŸCEMILAC Approved Design house

Asian passengers shaping
long haul economy air travel

A

irbus has published a new research report about the
comfort demands of Asian economy class passengers.
‘The Future of Comfort: Asia’ conducted by global future
consultancy Future Laboratory, reveals new insights into the
evolving demands of tomorrow’s increasingly influential Asian air
passengers.
Airbus forecasts that by 2032 the Asia region will account for 45%
of global passengers; this will make them the dominant flyers of
the 21st century shaping the future economy class experience.
The research reveals two emerging typologies of Asian travellers
who, due to the rise of social media and shared global online
experiences, have an increased knowledge of flying and will
demand an enhanced level of comfort:
New emerging affluent travellers are first time careers, aged
between 18 and 34, highly knowledgeable and wowed by
services and add-ons.
High income frequent travellers are more experienced flyers,
in the middle of their career and focus on personal time and
comfort in the strictest sense, with seat width playing a key
factor in their perception of comfort.

•
•

Whilst their comfort expectations vary slightly, there is a
clear commonality on the importance they place on a number
of factors:
Sleep, wellbeing and relaxation lead to higher productivity.
This is of particular relevance in Asia, where emerging markets
are opening up business opportunities and 70 per cent of
travellers in economy class are flying for business in Asia. Asian
passengers believe that the chance to rest on a flight unlocks
higher levels of productivity, as opposed to the western view of
seeing this time as a chance to catch-up on work. A productive
flight is seen by the Asian flyer as one where they can relax
(78%), sleep (58%) and then work (56%) – in that order.
Asians would pay more money for more seat space as it
symbolises improved comfort and brings more relaxation. The
majority of Asian consumers (58%) believe that the seat itself is
the top factor affecting their sense of comfort when flying. 60%
believe that wider seats are the top requirement for ‘improved
standards of comfort’ and 42% would pay more for increased
seat width. Wider seats improve views of on-board productivity
(53%) followed by more legroom (48%), adjustable seating
(43%), quiet zones (42%), and increased arm room (37%) .
Service levels motivate Asian economy class passengers to book
a flight with a particular airline brand. Better cabin service is the
top factor influencing future booking decisions.

•

Cockpit Voice and Flight Data Recorder

Air Data Computer

Retrofit - Solid State
Memory Module for
Tape based FDR

•

•

The report also identified three future macro trends for
comfort demanded by the Asian market:
The Always on Cabin - Wifi enabled cabins with telephone and
conference calling facilities will be seen as a pre-requisite to the
large volumes of Asian business passenger traveling to unlock
business opportunities in a world of 24/7 access.
3D technology - having already made its mark in entertainment
and retail, 3D is expected to be offering more immersive film and
shopping experience on board. Airbus is future proofing aircraft
currently in production with the integration of fourth generation
in-flight entertainment (IFE) systems including 3D TV.

•
SIR for Display and Mission Computer

ATE for
Engine Control Unit
(KADECU)

Contact:
Horizon,No.1, 3rd Floor, Pai Layout, Old Madras Road, Bangalore - 560016, India
Phone : +91 80 41718881 / 41718882 Fax : +91 80 41718883; Email : sales@slntech.com; Web: www.slntech.com
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Lufthansa Technik Services India Team

Lufthansa Technik AG
The world’s leading provider of MRO services

L

ufthansa Technik is the leading
manufacturer independent provider
of maintenance, repair, overhaul
and modification services for civil aircraft.
With tailored maintenance programs and
state-of-the-art repair methods, Lufthansa
Technik ensures the unbroken reliability and
availability of its customers’ fleets. Lufthansa
Technik is an internationally licensed
maintenance, production and development
organization. The six business units of
Lufthansa Technik (Maintenance, Overhaul,
Component Services, Engine Services, VIP
Services and Landing Gear Services) serve
about 750 customers worldwide.
Today’s Lufthansa Technik network is made
up of specialists that successfully offer the
world’s airlines new and valuable services.
Meanwhile, it consists of about 30 operating
subsidiaries and affiliates in Europe, Asia,
Australia and the United States. Lufthansa
Technik’s strategy of consistently expanding
its international alliance makes the company
more competitive on several fronts. On the
one hand, it can now operate as a regional
provider. On the other, availing itself of
various regional advantages has a beneficial
effect on its costs. This in turn promotes the
development of new products and services
back at its home base in Germany.
Strong relationships with Indian Airlines
Lufthansa Technik Group customers in India
include Jet Airways, Go Air, Alliance Air, Indigo
Spicejet, and Air India. Lufthansa Technik’s
Total Component Support TCS® is contracted
by Jet Airways for the support of Airbus
A330and Go Air for their A320 fleet.
Further in the region, SriLankan Airlines
and Maldivian are supported with Total
Component Support TCS® for their Narrow
Body Aircraft.
Lufthansa Technik also supports Alliance
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Air, the Air India subsidiary’s CRJ700 fleet,
with Total Component Support TCS®. Air
India Limited, the company coming out of
the merger of Air India and Indian Airlines,
as well as low cost carriers like Spicejet and
Indigo are also benefitting from Lufthansa
Technik’s Single Component Maintenance
SCM® product. Lufthansa Technik Schenzen
has been contracted by Indigo for support of
Nacelles and Cowls during major maintenance
events. Lufthansa Technik Group will extend
its existing strong engagement in India in line
with demand. The company will expand the
component support and engine services that
it already provides in the region by Lufthansa
Technik Services India (LTSI).

distribution. In addition LTSI via it’s Sahakara
Nagar office and on-site representatives
throughout India provides a wide range
of support services including material
management and customer support.
Tailor made logistics services
LTSI is well integrated into a worldwide
transport and logistics network, the logistics
and transport services team maintains
excellent contacts with both airlines and
handling agents and cooperates closely on
site with Lufthansa Cargo and other transport
partners. The LTSI logistics team comprises
of highly qualified and motivated staff that
has undergone extensive specialist training.
Working on a shift schedule, material logistics
are assured on a 24 hours, seven days a week
basis. In combination with a state of the art
warehousing management IT solution our
customers can expect operational excellence
to be delivered.

About LTSI
Founded in 2005 and based at Bangalore
International Airport (BIAL), Lufthansa Technik
Services India Pvt. Ltd. (LTSI) is a fully owned
subsidiary of Lufthansa Technik AG (LHT).
The company operates a pool of aircraft
components and provides among other
services material management, customer
service and spares parts logistics for the Indian
aviation industry.

Material management and customer
service
The Lufthansa Technik Services India team
handles all aspects of material planning and
supply chain management, including the
material steering and return monitoring
of components repaired by Lufthansa
Technik. In collaboration with Lufthansa
Technik’s AOG (Aircraft-On-Ground) Desk in
Hamburg, Germany, the team in Bangalore
offers a 24/7 availability. Always focusing
on the actual customer requirements, the
Lufthansa Technik Services India customer
representatives are the guarantee for good
relationships with the operators in the region.
The customers can thus rely on an individual
support tailored to their specific needs.

Service spectrum
At the heart of LTSI’s business operations is
the 500 square meters, fully air-conditioned
warehouse that complies with the latest
international standards. It’s location at one of
India’s fastest growing airports assures quick
and uncomplicated customs processing and

Future Plans
The Indian sub-continent is viewed as a
strategic location for wider range of MRO
activities and Lufthansa Technik Services India
hopes to expand its capabilities in the near
future to serve the Indian Aviation Companies
more efficiently and effectively.

Lufthansa Technik Services India
First-class warehousing and aviation support
solutions for aviation businesses
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320,000,000 MILES, 380,000 SIMULATIONS
AND ZERO TEST FLIGHTS LATER.

THAT’S MODEL-BASED DESIGN.

After simulating the final descent
of the Mars Rovers under thousands
of atmospheric disturbances, the
engineering team developed and
verified a fully redundant retro
firing system to ensure a safe
touchdown. The result—two
successful autonomous landings
that went exactly as simulated.
To learn more, go to
www.mathworks.in/mbd
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