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viation Sector contributes considerably
to the country’s overall economic
growth, tourism, travel connectivity,
disaster relief, market access and ensuring social
equity, and Natural integration.
Some of the recent policy initiatives undertaken
bythe Union Civil Aviation Ministry are focused
on transformation of sector, namely – permitting
49% FDI by foreign carriers in Indian Aviation
companies; allowing direct import of aviation
turbine fuel (AFT) by aviation companies;
enhanced traffic rights allocated to Indian
carriers, especially in Gulf countries; privatization
as well as modernization of airports in metro as
well as non-Metro cities, among others. The
sector is aiming to be one of the top three
markets in the world by 2020.
While there are opportunities for Indian aviation market to grow
exponentially & enhance its role as a catalyst for nation’s economic
growth, there are a host of issues that need to be addressed to achieve
the entire potential, including prevailing infrastructure bottlenecks and
taxation issues. Incremental rather than overnight changes should be
accepted for which all stakeholders must work in close co-ordination.
The recent signing of bilateral Aviation Safety Agreement (BASA)
between India and the USA is a welcome development. BASA will
facilitate reciprocal airworthiness certification of civil aeronautical
products imported /exported between the two signatory authorities.
Indian standards would be comparable to global standards and
its aeronautical products would be accepted by the US. It would
demonstrate that India has the capability to develop FAA certifiable
aircraft articles/ appliances and MROs. It would encourage the civil
aeronautical products and Repair/ overhaul industry to grow.
Another encouraging move is the recent Government approval for
flexible use of airspace (FUA) by civil and military users. The primary
objective of FUA is to enhance airspace capacity, minimize delays, fuel
conservation, emission reduction and ultimate benefits to the travelling
public. Implementation of FUA through efficient civilian military coordination is an essential requirement to foster the traffic growth with
ultimate benefit to the nation’s economy.
There are clearly exciting times for India’s civil aviation sector but one
should address the identified challenges on a war-footing.
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HAL signs Rs. 418 crore defence contract
for Cheetal helicopters
HAL has signed contract worth Rs 418
crore with the Ministry of Defence for
supply of 20 Cheetal helicopters and
associated equipment to the Indian
Army over the next four years. HAL will
also provide training to the pilots and
technical crew. This is the first contract
for supply of Cheetal helicopters to the
Indian Army. HAL had the initial order for
10 Cheetal helicopters from Indian Air
Force.
Cheetal is the re-engined variant
(developed
as
company
funded
programme) of the proven Cheetah
helicopter being manufactured by HAL
for over four decades. Cheetal helicopter
is equipped with a Turbomeca TM 3332M2 free turbine turboshaft engine which
is more fuel efficient and provides higher
payload capability of 90 kgs at an altitude
of 6 kms. Cheetal helicopter can operate
up to seven kms altitude and has a range

of 640 kms with an endurance of 3.50 hrs.
The Cheetal is fitted with a full authority
digital engine control (FADEC) system
for engine control and an Electronic
Backup Control Box (EBCB) system which
automatically takes over engine control in
the event of FADEC failure.
Cheetal incorporates features of modern
cockpit instruments like electrically
driven artificial horizon, directional gyro,

COMSOL Version 4.3a
Now Available!
www.comsol.com/4.3a
TUNABLE CAVITY FILTER: A piezo actuator is used to control the size of a small
air gap in a cavity filter which tunes the resonant frequency. Cavity filters are used in
wireless products, RF, and satellite applications.

Flight monitoring system, Cockpit Voice
Recorder and Master Flasher Warning
System.
The Cheetal helicopter is a multirole
helicopter and is best suited for the
missions such as personnel transport,
casualty evacuation, reconnaissance
and aerial survey, logistic air support,
rescue operations and under slung
loads (cargo).

Verify and optimize your designs
with COMSOL Multiphysics.
®

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. Download a free product
booklet at www.comsol.com/booklet
Product Suite
COMSOL Multiphysics
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delivered 30 S-92 cabins to Sikorsky.
Production at TASL has been increased
to 3 cabins a month now. TASL is the sole
source of S-92 cabins.

Sikorsky may produce helicopter in India

Air Vice Marshal (Retd.) Walia
Regional Executive
India & South Asia
Sikorsky Aircraft Corporation

Sikorsky partnerships in India make it a
‘GLOCAL’ company, globally spread local
company. Sikorsky has solutions to meet
the emerging requirements of the Indian
Military, and is also open to offer its latest
X 2 technology based platform, the S 97
Raider, says Air Vice Marshal (Retd.) Walia,
Regional Executive – India & South Asia,
Sikorsky Aircraft Corporation, in this
interview to Aeromag Asia.

Could you talk about Sikorsky’s
strategy on the manufacturing front?
Sikorsky partnerships in India make
it a ‘GLOCAL’ company, globally spread
local company. We have a long history in
India and bring experience in developing
successful collaborations that benefit our
partners in global markets. In strategic
markets like India, we have a history of
developing partnerships that include
licensed production, co-production,
joint ventures and other significant
opportunities for local industry.
Sikorsky has partnered with Tata’s to
manufacture S-92 helicopters cabins and
produce aerospace components in India.
Both facilities are part of global supply
chain of Sikorsky.
Could you talk about some of the key
contracts bagged by you globally in
recent times?
Sikorsky commercial and military
helicopters are operating today in over 40

nations.85% of military helicopters in the
US are made by Sikorsky, which are used
by all 5 branches of the US Armed Forces.
Could you throw light on increasing
your focus on Asia, particularly India?
India offers plenty of opportunities
for the rotorcraft market, both in the
commercial and military domains. The
Military in India would need upwards of
1000 helicopters in the coming decade.
Sikorsky has solutions to meet the
emerging requirements of the Indian
Military. Sikorsky is also open to offer its
latest X 2 technology based platform, the
S 97 Raider. Apart from military solutions,
we have the most advanced commercial
helicopters to offer, the S76D, latest, most
modern helicopter of its class and the
proven, versatile S 92.
Additionally, I have just talked about
Sikorsky making India a part of its global
supply chain by investing in a JV and
partnership with the Tata group.
How do you find the business
environment in India for the products
you make and would you like to
see regulatory changes by the

SPINNER|| HYBRID ROTARY JOINTS

RPA – 9 CHANNEL ROTARY JOINT
WITH SLIP RING

3 CHANNEL ROTARY JOINT
WITH ENCODER FOR ATC

RPA –
ARGENTINE PRIMARY 3D RADAR

Superior RF Rotary Joints and Slip rings

Could you talk about the first ‘made in
India’ Sikorsky S-92 Helicopter cabin?
Sikorsky signed an agreement with TASL
to manufacture cabins for Sikorsky S 92
helicopters, in June 2009. The first cabin
from the facility was shipped to US in Oct
2011. The first Indian made cabin has been
integrated on a S 92 helicopter and is
currently flying with a customer in Brazil.
In Nov 2009, Sikorsky entered into
a JV with Tatas to produce aerospace
components. The JV named TARA
manufactures over 4,000 components
which can be used for both fixed-winged
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& rotary-winged aircraft.
Sikorsky has prepared a roadmap to
make India a manufacturing hub for
critical, high precision components that
would be used for aviation industry.
We have successfully crossed the first
two major milestones of the roadmap
and if things move at the current pace
and subject to economic conditions
improving worldwide, Sikorsky would be
able to produce a helicopter here in India.
What’s the progress made by your
joint venture with Tata Advanced

Systems Limited?
The Sikorsky and Tata Advanced
Systems Limited (TASL) S-92® helicopter
cabin assembly operation is purely a
customer-supplier relationship, and not
a joint venture. The two companies have
finalised a separate joint venture that will
manufacture aerospace components for
Sikorsky in India, including components
for S-92 helicopter cabins. The joint
venture agreement builds upon the
current long-term contract signed in
June 2009 for TASL to assemble Sikorsky
S-92 helicopter cabins. TASL has already

Government?
Government of India’s Defence
Procurement & Production policy lays
emphasis on self-reliance and on the
role of private sector in development of
aerospace industry in India. This policy
itself is laying the foundation stone for
development of aerospace industry in
India. Assisting the Government’s goal
of self-reliance is the Defence Offset
policy whereby OEMs have to plough
back 30-50% of the value of the contract
into India. I feel the approach of these
policies is most comprehensive and in
the right direction. However having said
that, there are certain challenges which
OEMs have to face while they are willing
to invest time, material and money into
India.
The process of procurement should
be made accountable to the timeline
set out by the DPP. It seen more
often than not, that there are huge
delays in the process. These delays
are counterproductive to both OEMs
and the Government. Also such delays
impact the overall goal of self-reliance
as it would set the industry back by fewmany years.

SPINNER is a global leader in

SPINNER is a global leader in
developing and manufacturing
developing and manufacturing
state-of-the-art RF compostate-of-the-art
RF components.
nents. Since 1946,
the indusSince
industrieshave
leatries 1946,
leadingthe
companies
ding
companies
trusted
trusted
SPINNERhave
to provide
SPINNER
provide them
with
them withtoinnovative
products
and outstanding
innovative
productscustomised
and outsolutions.
standing
customised solutions.
Headquarteredinin Munich,
Munich, and
Headquartered
and
with production
production facilities
facilities in
with
in
Germany,Hungary,
Hungary, USA
China and
Germany,
and
Brazil, the SPINNER Group
China, the SPINNER Group
now has over 1,300 employees
now has over 1,400 employees
worldwide.
worldwide.
Our subsidiaries and representatives are present in over
40 countries and provide our
customers with an international
network of support.

■ Fibre optic – single channel, multichannel up to 21
■ Fast Ethernet transmission and media joints
■ RF rotary joints up to 95 GHz
for
■ Air traﬃc control radars
■ Defence and civil applications – air, sea, land
ASR-S – 6 CHANNEL INDUCTOSYN

SPINNER GmbH
ads@spinner-group.com
www.spinner-group.com

High Frequency Performance Worldwide
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Growth of commercial aviation opportunities
for manufacturing and maintenance industries
Growth in Passenger Traffic All Airports
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Dr CG Krishnadas Nair
Former Chairman, HAL
Introduction
inistry of Civil Aviation (MCA)
has recently taken several
initiatives to support Indian
industries for participation in the
manufacture and maintenance of civil
aircraft, equipment and systems. In the
past, MCA has been confined to tasks
related to regulating civil aviation. It
did not hold much role with respect to
aircraft industry or R&D industries as the
industries (HAL) were under Ministry of
Defence along with military aviation. R&D
industries in the field were again with HAL
and DRDO under the Ministry of Defence
and National Aerospace Laboratories
coming under CSIR.
With the growth of commercial
aviation, MCA has taken major initiatives
in realising the growth potential of
aviation and industries and providing
for the sector’s contributions to national
prosperity. Encouraging private sector
including overseas companies for
building and operating airports on Public
Private Partnership as well as on a private
venture basis for similar non metro
airports, special consideration such as
introducing ‘Offset’ in aircraft purchase

M
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to benefit Indian’s aircraft industries for
collaboration, joint ventures, strategic
alliance, workshop, export etc and
empowering DGCA and working closely
with CEMILAC for civil certification of
indigenous aircraft products and private
sector MROs are positive touch in this
endeavour.
With the growth in aviation and
population of commercial aircraft,
private jets and helicopters and
indigenous business in maintenance
and collaboration of ‘Offset’ clause in
Government purchase of aircraft and
defence equipment, there is a growing
interest in in the field. MCA has already
taken initiative in supporting industries by
ascertaining assistance required by them.
BASA initiatives and bilateral negotiations
for
reciprocity
of
airworthiness
certification, safety and security aspects,
are commendable moves in this direction.
Growth of Commercial Aviation in
India
The cumulative growth of passenger
traffic in Indian airports is forecast and
illustrated in Fig. 1. Domestic passenger
traffic will cross 250 million and
international 100 million per year by year
2020.
The cargo movements by air transport

are already increasing. The industrial
growth and production of import/
CGKN
2
export of industrial goods as well
as food
products, fruits and vegetables and other
perishable cargo will contribute to 3 – 4
fold increase and the cargo movement
by air transport may exceed well over six
million tons by year 2020.
The demand for luxury exclusive
air travel is stimulating growth of the
population of private business jets and
it is expected to grow from the current
number of about 120 to over 300.
Helicopter transport and tourism is still in
the infant stage but growing rapidly and
current fleet of commercial helicopter is
expected to increase from the present
number of about 260 to about 800 by
2020.
Impact of Industries
India has a large number of air strips
in addition to the existing commercially
used metro – non – airports numbering
about 70. These air strips are built close
to universities in the first half of the 20th
century by aero sports enthusiasts and
wealthy Rajas of hundreds of Princely
States.
Government has taken an
initiative in upgrading several non-metro
airports by Airports Authority of India,
establishing new and better infrastructure

Aeromag
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in many metro airports and encouraging
private sector and building and operating
either on their own or jointly with State
Governments and overseas partners.
It is providing great opportunity
for Indian industries to design and
development or collaboration with
overseas industries to manufacture such
equipment for commercial airports.
Such equipment developed /produced
or under produce indigenously or under
Transfer of Technology need approval
or DGCA and AAI for use in the airports
for safe operations. There is growing
concern globally on global warming
and environmental issues and there
is repeated renewed stress on green
technology. With respect to airport
and infrastructure, this will require
development on use of electric and other
less/ nonpolluting vehicles. Also design
and construction of airports buildings
and infrastructure with provisions for
energy conservation, use of solar lighting
and solar and other forms of renewable
energy and reducing carbon foot print are
other areas of opportunity.
Some of the non-metro airports will
be an ideal place for setting up MRO for
helicopter and business jets as well as
setting up Aero-parks to manufacture
materials, components and equipments
for aircraft.
Growth of the population of commercial
aircraft, business jets and helicopters has
already stimulated demand for design and
development of aircraft and helicopters.
Also, Offset provisions in purchases are
stimulated growth of manufacturing
/ maintenance industries for aircraft,
helicopter, engines, systems components
and equipment. It has attracted a number
of large private sector industries to the

aerospace sector.
Indian aircraft industry namely HAL
had been predominantly occupied in the
development and production of military
aircraft and helicopters in the past.
However, HAL had gained experience
in the commercial aircraft field through
license production of Avro 748 (50 seater)
and also Dornier 228 (17 seater) Light
Transport Aircraft. HAL had also designed
and manufactured and civil certified
trainer and light aircraft.
Considering the growth of commercial
aviation, HAL more recently diversified
into
manufacturing
structures
for
global
commercial
aircraft
industries. The notable achievement
is the manufacturing and supply of Air
Passenger door for Airbus and several
structures for Boeing Aircraft.
Another
remarkable
achievement
is the development and production
of the civil variant of Advanced Light
Helicopter – Dhruv. It is a world-class

Aircraft Seating
Capacity

passenger helicopter with a 12 seats +
2 crew and ample luggage space. It is
also developed in the VIP version and
also in the Ambulance role. DGCA took
special initiatives in acquiring knowledge
and competence through collaboration
and training in the civil certification
of helicopters associated closely with
HAL. It is also necessary for getting civil
certification for the engines. Hence in
these helicopters, DGCA played very
active role in supporting the indigenous
effort.
HAL has also launched development
of a similar utility helicopter – fourseater in the military and civil versions
-- and has plans for developing a larger
helicopter in ten ton class. Design and
development of a Multirole Transport
Aircraft
CGKNis3also being taken up by HAL with
international collaboration. A regional
aircraft of 70-90 seat capacity is being
proposed to be developed by National
Aerospace Laboratories in collaboration
with Mahindra’s collaboration with an
Australian company with production
of Light Transport Aircraft. Then there
is Tata’s collaboration with Boeing and
Sikorsky. Several other large private
sector industries such as Reliance,
Goodrich and L & T are getting into
commercial aircraft structure and
equipment.
There is considerable
support from DGCA for civil certification
and for establishing reciprocity to air
worthiness. Several overseas companies
have also set up manufacturing base in
India. Some successful stories are that of
M/s.Goodrich, (UTC) for rotary and safety
and security systems and manufacturing
in Bangalore for global requirements,
HAL SNECMA joint venture for the
engine, HAL’s Rolls Royce Joint venture

1995
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2015
Forecast
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25

36

200 to 300

30

47

120

100 to 200

60

298

350

50 to 100 seater

20

58

200

11 to 50

30

78

100

Total

151

506

806*

for machining, castings and forgings and
other components for aero engines.
It is estimated the the MRO sector
will grow from the current below USD
one billion dollar per year-mark to
overUSD two billion by 2020. A number
of MROs in the private sector have
coming up. Notable among is the M/s.
Air Works Engineer Pvt. Ltd., M/s.Max
Aerospace, M/s.Taneja, and there are
a number of MSMEs in the component
and equipment MRO business. Also
several MSMEs in the private sector
are manufacturing components and
structures.
A significant challenge in realising
the potential growth of the industries
for manufacturing as well as repair and
overhaul is adequate awareness on
training and certification with respect
to airworthiness and requirement and
establishing reciprocity for global
acceptance. DGCA has taken up the

initiative in this area. Another major
challenge is the customs duty, sales
tax and such economic issues coming
in the way of indigenous industry.
A third significant challenge is need
for adequate number of certified
technicians and Licensed Aircraft
Maintained
Engineers
(AME),
IT
enabled engineers for design, research

and development suitably trained
managers for production, project
management, quality assurance and
interiors with sector specific knowledge
and trainees in Indian aviation and
Business management. Industries have
to collaborate with technical institutes,
academic institutions and DGCA for
meeting the growing requirements.

Dr.C.G.Krishnadas Nair with Dr Nazim Zaidi, Former Civil Aviation Secretary
and Mr.Arun Mishra, Director General Civil Aviation.(file photo)

Supply Chain Management

performance driven

Quality approved by many of the world’s leading aerospace companies. Apollo INDIA offers Direct Line Feed and
Kitting solutions that take cost out of the procurement and operational processes. Supply Chain Management
Operating in accordance with AS9100 and qualified to carry out First Article Inspections using the Apollo CMM
capability, Apollo INDIA is part of a growing international operation, with facilities in Poland and the UK, that is
bringing a low-risk, added value local component supply expertise to aerospace manufacturers globally.
Apollo India
Apollo Aerospace Components India Private Limited, #39/2, 4th Floor, Sannidhi Road, Basavanagudi, BANGALORE 560 004, INDIA
T + 91 80 2661 0101 • F + 91 80 2662 0130 • M + 91 98803 21645 • email: bala@apolloaerospacecomponents.com

* Conservative forecast: This may go to 900/1200 and exceed 2000 by 2020
CGKN 4
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Indian aviation sector
witnessing revival
T

here is no doubt that some factors
were causing stress in civil aviation
not long ago but the Government
has responded to them and taken several
measures to revive the industry and
ensure long term viability of the sector.
Union Civil Aviation Minister Mr. Ajit
Singh says the airline industry in India
is witnessing a revival. Various policy
measures taken by the government have
begun to yield results and it is hoped that
the general aviation business will emerge
as a key driver of regional connectivity
and economic development. The Tata-Air
Asia proposal and the interest evinced
by Etihad is being cited as an example
of growing business confidence in the
Indian civil aviation sector.
The 49% FDI in aviation as the single
most important policy decision which
will transform the civil aviation scenario.
To give a boost to international air travel,
the government has liberalised grant of
traffic rights to Indian carriers. “The new
traffic rights have opened up several
new international sectors and increased
the traffic entitlements of our carriers by
approximately 60%”, he says.
Among the recent measures are:
Director General of Foreign Trade has
been allowed direct import of ATF by
airlines on actual user basis and ECB up
to USD one billion has been permitted for
the airlines to meet their working capital
requirement.
Mr. Singh has said that providing
affordable air connectivity to remote and
interior areas of the country, the North
Eastern Region and Tier-II & III cities of
India is high on his priorities. For this
new and innovative solution in the form
of Route Dispersal Guidelines, aircraft
acquisition and development of low cost
airports will be put in place.
The Minister outlined a number of
important action points needed to
develop civil aviation sector in India.
The agenda that he narrated to develop
the sector included creation of Civil
Aviation Authority (CAA) to manage the
phenomenal growth of air traffic with
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Mr. Ajit Singh
Minister for Civil Aviation, Govt.of India

safety; development of world class ANS
infrastructure to manage the coming
growth phase safely and efficiently;
development of low cost airports to keep
the tariff at its minimal at smaller airports
which in turn would help in making air
travel affordable; restructuring of Airports
Authority of India into ANS & Civil Wing
to make it more effective, efficient and
professional body; creation of a separate
Civil Aviation Security Force which is
professionally trained and exclusively
meant for the work of civil aviation and
skill augmentation in civil aviation sector
through a vibrant, world class aviation
education and training.
The financial health of airline carriers
in India despite the high growth rate of
passengers remains a concern. Losses
of airlines in 2011-12 have been over Rs
10,000 crore. One of the major challenges
of the air traffic industry in India is the
high and growing debt burden of the
carriers. Nearly half of the debt is aircraft
related and the rest is accounted for by
working capital loans, dues to airport

operators and fuel companies. While
there are number of structural factors that
are responsible for this phenomenon, the
operating cost environment is adversely
impacting the financials of the airline
sector.
There is a need to develop India as an
international hub for the passengers.
Action in this regard has been initiated,
which includes revisiting the policy
regarding bilateral air service agreements
with different countries and also
rationalisation of all bilaterals and traffic
entitlements on international routes
to Indian carriers and rationalisation of
traffic on domestic routes.
The major actions taken in recent
months in this direction included allowing
49% FDI by foreign airlines in Indian
carriers, allowing Indian carriers to import
ATF, allocation of traffic rights to domestic
private carriers to fly on International
routes and creation of separate Air
Accident Bureau for effective analysis of
causes and taking corrective measures.
There is no doubt that India needs
to make lot of efforts and significant
investments in the field of development of
airport infrastructure (construction of new
airports, expansion and modernization
of existing airports), improvement in
connecting infrastructure (road, metro,
sea, link etc.) and better air space
management. The industry needs to come

Mr.K.N.Srivastava
Secretary, Ministry of Civil Aviation

forward with innovative & implementable
ideas for the development of civil aviation
sector in India.
India would be the third largest aviation
market by 2020. Studies suggest that the
country’s airports would be handling
336 million domestic and 85 million
international passengers with projected
investment to the tune of USD 120 billion
by 2020.
Aviation sector brings enormous
benefits to communities and economies
around the globe. It is a key enabler of
economic growth, social development
and tourism providing connectivity and
access to markets globally.
India is among the countries witnessing
highest growth in air passenger traffic.
Its airport infrastructure is undergoing
modernisation with the installation of
state-of-the-art facilities. New Greenfield
airports
are
under
construction

and security, surveillance and air
traffic navigation systems have been
modernized. India, a growing Asian
economy, is amongst the fastest growing
and currently the 9th largest aviation
market handling 121 million domestic
and 41 million international passengers.
Today, more than 85 international airlines
operate to India and 5 Indian carriers
connect over 40 countries.
The studies suggest that by the year
2020, India is likely to become the
3rd largest aviation market handling
336 million domestic and 85 million
international passengers with projected
investment to the tune of US$ 120
billion. Indian Aviation Industry has been
instrumental in the overall economic
development of the country. Oxford
Economics report commissioned by IATA
indicates that Aviation accounts for 1.5%
of India’s GDP and supports 1.7 million
jobs – with a further 7.1 million employed
in other sectors including tourism
through the catalytic effects of aviation.
The prospects and possibilities of growth
of Indian aviation markets are huge. The
gap between potential and current air travel
penetration shows that India is presently at
0.04 air trips per capita per annum which
is far behind developed countries like US
and Australia (more than 2 air trips per
capita per annum), China and Brazil (0.3
air trips per capita per annum). The Low
ratio of per capita air trips in India suggests
a huge potential for the air traffic growth
considering a relatively higher trajectory of
economic growth in the country coupled
with necessary Government support.
The cost of ATF constitutes the major
component of the cost of operations of
airlines in India. One of the important
reasons of higher cost of ATF in India is the
added burden of sales tax levied by the
State Governments. To reduce this burden,
the Government has decided to allow direct
import of ATF by Indian carriers.
Recently, the Government has taken
an important decision to liberalise the
acquisition of aircraft by the scheduled,
non-scheduled airlines, flying institutes and
for private use. At present prior permission
from the Ministry of Civil Aviation is required
before the acquisition of aircraft by them
through Aircraft Acquisition Committee.
Henceforth, no permission for acquisition
of aircraft will be required from the Ministry
of Civil Aviation and they will be free to
acquire aircraft as per their business plan
and requirements.
To give a big boost to international
air travel, the Government has taken

Mr.Arun Mishra
Director General Civil Aviation

substantial steps to liberalise and grant
traffic rights to Indian carriers to fly to
several new destinations across the
globe. In order to ensure better advance
planning on the part of airlines, the
Ministry of Civil Aviation as a long term
plan has already allocated the traffic
rights to Indian carriers for next two years
i.e. Summer-2013 and Winter-2013.
The new traffic rights have opened up
several new international sectors and
increased the overall traffic entitlements
of the airlines by approximately 60% over
the existing traffic rights. Only in Gulf and
South East Asian countries, there is an
enhancement of approximately 81,000
seats per week in the entitlement of
Indian carriers which is about 80% more
than their present entitlements. Now with
liberalised aircraft acquisition policy, it is
hope that India’s airlines will be able to
utilise all these bilateral rights bringing
enormous benefits to the Indian public.
Another area which has given wings
to the growth of Indian civil aviation is
the privatisation of four major airports
under JV/PPP model and the policy of
development of Greenfield airports which
envisages synergy between the public
and private sector.
Keeping pace with the Government
policy, the Airports Authority of India
has also completed the expansion and
upgradation of two metro airports at
Kolkata and Chennai and has undertaken
the development of 35 selected nonmetro airports. The Government would
like the AAI to run these airports including
metro airports at Kolkata and Chennai by
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engaging professional airport operators
on the management contract through
a global competitive bidding process.
Further accelerating the modernisation
and development process, Indian
Government envisages an investment
of US$ 12.1 billion at Indian airports
under the 12th Five-Year Plan, of which
a contribution of about US$ 9.3 billion is
expected from the private sector.
The Government has also unleashed the
potential of development around airports
by simplifying the building regulations.
Henceforth no prior permission will
be required for construction activities
around airports if the builder constructs
the building within the permissible height
limits which will be marked by AAI on
coloured maps.
Despite rapid growth of civil aviation
in India, the benefits of air transport
have not reached the smaller cities
and remote and difficult areas of the
country. To make the growth in this
sector equitable and inclusive, the
government’s top priority is to provide
connectivity to these areas. Apart from
the development of low-frill airports
and modification of Route Dispersal
Guidelines, the Government is in the
process of formulation of a policy for
promotion of regional and remote
area connectivity in India incentivising
the Indian carriers to operate on these
routes including code sharing and seat
credit mechanism.
While the aviation sector has undergone
an exponential increase in traffic and
aircraft movements, it is found that the

safety regulatory apparatus has not kept
pace with the requirements of the sector.
The Directorate General of Civil Aviation
(DGCA) has found itself constrained
functionally and administratively to
respond to the growing requirements
of business. The Government is in the
process of introducing a bill in Parliament
which will enable replacing the existing
DGCA with a more autonomous CAA.
The CAA will be a self-funding entity
and shall have financial and operational
autonomy. There is a need to streamline
and liberalise various procedures in DGCA
in view of the development of modern
technology and the changed civil aviation
requirements without compromising
safety and security of air travel.
India has the potential to be an MRO hub
due to the growing aircraft fleet, location
advantage and availability of technical
manpower. To facilitate the growth of
MRO Business and to make it competitive,
the Government of India has recently
announced several concessions in budget
for 2013-14 which include extension of time
period allowed for utilisation of aircraft parts
and equipments from three months to one
year, exemption of custom duty on parts,
equipment, accessories, spares required for
MRO purposes to private category aircraft
also and inclusion of foreign airlines for the
purpose of duty-free imports of parts etc.
as applicable for scheduled air transport
services.
The Government has recently cleared
Flexi Use of Airspace by civil and military
users. Implementation of FUA through civil
and military coordination is an essential

requirement to foster the air travel growth
with ultimate benefit to our economy. It is
expected that there will be a reduction of
carbon emission by about 7 million kg. per
annum by direct routing between 7 major
city pairs only because of FUA.
According to the Minister of State for
Civil Aviation, Mr. K C Venugopal, the
Government has decided to replace the
present DGCA with more powerful CAA.
The proposed CAA will have adequate
financial and administrative flexibility
to meet functional requirements for an
effective safety oversight capabilities over
air transport service operators, air service
navigation operators and operators of
other civil aviation facilities, development
and standardisation of civil aircraft and
aeronautics, matters relating to financial
stress on safety of operations, consumer
protection and environment regulation
in civil aviation sector and for matters
connected therewith and thereto. The
proposal to form CAA is in the stage of
inter-Ministerial consultations.
Mr. Venugopal also said that a long
term Civil Aviation Policy was needed
to have a sustainable, orderly growth
of the aviation sector. Accordingly, a
consultation paper was prepared and
placed on the website of the Ministry
inviting comments of stakeholders.
Based on the comments received from
all the stakeholders, a White paper
on New Civil Aviation Policy has been
prepared. Five Sub Groups have been
formed to finalise the suggestions in
the White Paper before finalising the
National Civil Aviation Policy.

Hybrid Rotary Joints from SPINNER

M

odern radar systems need an
exceptionally wide range of
channels for the requirements
on the antenna. In contrast with the
classic rotary joint with a slip ring and a
high frequency section, systems that are
more complex require further modes of
transmission:
Data such as, for instance, LWL
technology
or
non-contact
data
transmissions for different data protocols
(such as Ethernet)
Performance such as, for example, noncontact DC transmission
Media such as cold water or dry air
A SPINNER hybrid rotary joint designates
a combination of the classic rotary joint
with at least one additional transmission
technology such as, for instance, Ethernet,
non-contact
energy
transmission,
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medium or optic.
A combination of these transmission
types without the classic RF section is
called a hybrid rotary joint. SPINNER
supplies corresponding hybrid joints
for the full range of transmission
technologies and is therefore able to offer
the customer a corresponding solution
for all of their requirements.
Due to the complex nature of the joints,
this area involves specific solutions for our
customers only.
Through
the
combination
of
standardized modules for the individual
transmission path, SPINNER is able to
conceptualize and supply a product
with a comparatively brief period of
development.
An example of the many possible
combinations and abilities of SPINNER

is the draft of a joint without the classic
section, meaning without a high
frequency channel.
All the elements of the hybrid rotary
joints are developed by SPINNER
themselves or in cooperation with
suppliers, and integrated by SPINNER.
In detail, this joint consists of a dual
channel media rotary feed-through,
a joint for dry air, a dual channel noncontact Ethernet transmission, a 6
channel optical joint as well as a 14-bit
encoder. The power supply voltage
and data channels are realized with the
help of a slip ring. Through the high
integration level of the channels, it is
possible for an exceptionally compact
design to occur which brings together
all requirements in as little space as
possible.
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Looking to work more closely
with IAF, says Rolls-Royce

Sarang Display Mesmerizes Spectators
John Gay
Senior Vice-President
Defence Aerospace
South Asia, Rolls-Royce

W

hen the pilots of Sarang met
the spectators they were
given a thundering applause.
Hundreds of people were eagerly waiting
to meet these jambaaz. Men, women
and kids who were lucky to shake hands
with the team members got surprise
mementoes like stickers, key-chain,
posters and other goodies from the pilots.
Viewers and pilots both enjoyed
each other’s company. People thanked
pilots for their fantastic and thrilling
performances during Aero India 2013.
Sarang is the helicopter aerobatics display
team of Indian air force and it is the only
helicopter based services display team
in the world. “We enjoyed the good
gathering because the presence of public
encouraged us to perform better to best”,
said Wg Cdr R C Pathak, commanding
officer of Sarang team. “We not only
entertain the public but also encourage
youth to join Indian Air Force in our own
way”, he further added. Sarang team
includes 14 pilots, 5 engineering officers
and 132 technicians. “For just 12 minutes
of aerobatic display, our preparations and
practice start almost four hours before
because safety of aircraft and men is of
utmost important for us”, said Wg Cdr
Vinod Negi, deputy team leader of Sarang.
Sarang begins with entry in ‘Inverted
Wine Glass’ formation. The formation then
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changes over to ‘Line Astern’ formation
of ‘INDIA’ as it is popularly called, and
Diamond formation to facilitate the
viewers to get a closer look at the
Helicopters. Sarang 1, 2 and 3 then turn
together to perform the star manoeuvre
which is unique to helicopter flying –
‘The Stall Turn’ known as the ‘Dolphin’s
Leap’. The team then continually keeps
the audience glued to the skies with their
breathtaking manoeuvres. The next is
the heart throbbing ‘Crossover Break’,
followed by the ‘Arrow’. After another set
of exciting manoeuvres the team then
Regroups for its signature manoeuvre
‘The Sarang Split’ in which the four

helicopter cross each other vertically and
horizontally to form a knot.
The Sarang Helicopter Display team has
evolved from erstwhile ALH Evaluation
Flight (AEF) formed at Aircraft and System
Testing Establishment (ASTE) on March
18, 2002. After completion of the initial
task of field evaluation of the ‘Advanced
Light Helicopter’ (ALH), the unit was
tasked with role of formation display
flying to showcase the capability of the
indigenously manufactured ALH and as
ambassadors of the Indian Air Force. The
Team Sarang has been derived from the
Sanskrit meaning ‘Peacock’, the Indian
National bird.

What’s the progress on your joint
venture with HAL -- IAMPL -- and
could you talk about the production
schedules
from
the
Bangalore
manufacturing facility?
We are on the verge of officially opening
International Aerospace Manufacturing
Pvt Ltd’s (IAMPL), new state-of-the-art
manufacturing facility in Bangalore. This
7,200 sq. metre purpose-built facility
will produce components for the Trent
family of civil aero engines, as well as
for a number of marine and energy gas
turbines. IAMPL will incorporate the latest
Rolls-Royce manufacturing techniques
and will create job opportunities for
highly skilled technicians and engineers
in India. The new facility demonstrates
our commitment to the long-standing
partnership with HAL. We plan to develop
IAMPL as a centre of excellence, with the
latest manufacturing techniques and
training programmes. IAMPL furthers
our common objectives of enhancing
high value-added manufacturing in India
and will also contribute to the country’s
growing aerospace and technology
industry. Production is due to begin this

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. India has also become an important
destination for sourcing and supply chain activity
for the Group. Setting up a local manufacturing
base, a new marine repair and overhaul facility, a
rapidly expanding engineering services set-up and
building manpower capabilities, are some of the
major activities the local team in India is involved
in, says Mr. John Gay, Senior Vice-President —
Defence Aerospace, South Asia, Rolls-Royce, in
this interview to Aeromag Asia.

Could you talk about your association
with HAL over the years and the
roadmap you see for the partnership
going forward?
The IAMPL joint venture is the latest
example of a partnership with HAL
that has flourished for over 50 years
and has played a significant role in the
development of India’s indigenous
aerospace industry. In the year 1956,
HAL began licensed production of the
Orpheus engine followed by maintenance
of the Gnome engine and the 501 K
industrial gas turbine.
The Hawk Advanced Jet Trainer’s Adour
Mk871 engine marks the latest of a long
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.

a growing role in Rolls Royce global
operations?
India is undergoing a period of
significant infrastructure investment and
armed forces modernisation. This growth
is very well aligned to our business
portfolio. Today Rolls-Royce engines
are powering critical growth sectors of
India such as civil aerospace, defence
aerospace, marine and energy.
A key differentiator is our ability to
design and develop high-technology
products that go into high performance
power-systems. This gives us the leadingedge in our business and access to several
global markets.
India has also become an important
destination for sourcing and supply chain
activity for the Group. Setting up a local
manufacturing base, a new marine repair
and overhaul facility, a rapidly expanding
engineering services set-up and building
manpower capabilities, are some of the
major activities the local team in India is
involved in.

How do you see India as a market
as well as a country that is playing

How is Rolls Royce business
expanding in India over the years,

year.
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Mechatronic gripper modules
Simpler, lighter and more flexible

M

and your take on opportunities in the
short, medium and long-term in this
country?
These eight decades has been
progressive and marked with significant
achievements. Rolls-Royce has an active
presence in India across various sectors.
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 Rolls-Royce Bristol
Jupiter engines. The rest has been history.
Today, Rolls-Royce has 1,300 engines
in service in India, and has customers
in the company’s global market sectors
– civil aerospace, defence aerospace,
marine and energy. In India, the Group
has about 450 employees in India and
another 800 engineers working in RollsRoyce managed engineering centers in
Bangalore in partnership with Quest and
TCS.
Currently, the country is undergoing
several significant changes in terms
of infrastructure investment, armed
forces modernisation, 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,
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marine, civil aviation and energy.
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 leading companies of the country.
As mentioned earlier we have partnered
Hindustan Aeronautics Limited (HAL)
since 1956. In 2010, we set up a jointventure with HAL to manufacture
compressor
shrouds,
incorporating
the latest in modern manufacturing
techniques. Production will begin in 2013.
Another significant partnership was
achieved in April 2010 when Rolls-Royce
signed a MoU with Larsen & Toubro
to address civil nuclear opportunities
globally and in India. Even though the
country’s nuclear sector is struck with the
liability law, Rolls-Royce is keen to work
with NPCIL and BHEL for sensors, controls
and auditory supervisory services.
In another partnership, Rolls-Royce
has about 450 employees and another
800 engineers working in Rolls-Royce
managed
engineering
centers
in
Bangalore in partnership with Quest and
TCS.
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
UAVs. 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
Gnome engine powering the Sea King
Fleet.

echatronic gripping can be so easy: The
electrically driven small parts gripper
EGP from SCHUNK, the competence
leader for clamping technology and gripping
systems, is so easy to control that the conversion
from pneumatic to electric gripping modules
becomes child’s play. Compared with other
electrically driven small parts grippers on the
market, it scores points with respect to its high
speed and simultaneous high gripping force.
A powerful junction roller guide ensures high
efficiency and makes the gripper a dynamic and
high-performance specialist for demanding
Pick&Place applications.
Since the EGP is based on the time-tested
pneumatic small parts gripper MPG-plus, it offers
a bundle of additional advantages: For example,
users can completely transfer the sensor system
of the MPG-plus to the EGP and convert existing
systems from pneumatics to electricity in a flash.
Control of the gripper module is the same as for the
MPG-plus – either directly (digitally) or by means
of sensor distributors (open/closed). Like the MPG-

plus, the EGP also can be bolted through or bolted
on either on the side or bottom, for increased
flexibility in designing the system. In addition, the
innovative family-owned company consistently
implemented a lightweight construction in the
design of the EGP: Excess material is avoided on the
gripper housing, and internal components made of
special high-grade aluminum reduce the weight.
This enhances the dynamics and energy-efficiency
of the higher level system. Without the occurrence
of significant interfering contours, two positions
can be reliably monitored by means of an integrable
and programmable magnetic switch, for example
“Open” and “Closed”. The switch-off points can
be programmed as well, which further increases
the process stability. Reliable position monitoring
and detection of different sized work pieces are
possible even in case of very short strokes. The first
version is the EGP in size 40. Weighing only 400 g,
the gripper is designed for work piece weights up
to 675 g, can achieve a stroke of 6 mm per finger
and has a four-stage adjustable gripping force of
135 N with a closing time of less than 250 ms.

HAL- Rolls Royce production facility Inaugurated

I

nternational Aerospace Manufacturing Limited’s (IAMPL)
production facility was formally inaugurated by Mr. K.
Naresh Babu, Managing Director, HAL (Bangalore Complex).
Incorporated in July 2010, IAMPL is a 50:50 Joint Venture Company
(JVC) of HAL and Rolls-Royce (UK). “The production facility
incorporates the latest Rolls-Royce manufacturing techniques
and will create job opportunities for highly skilled technicians and
engineers in India”, said Mr. Naresh Babu. The facility will begin
manufacturing production components later this year.
Commenting on the development, Dr. R.K. Tyagi, Chairman, HAL,
pointed out that HAL and Rolls-Royce have been strategic partners
for long. “This is a step towards indigenous production activities
in the crucial aero-sector. The state-of-the-art facility in Bangalore
will produce components for the technologically advanced Trent
family of civil aero engines, as well as for a number of marine and
energy gas turbines.”
Mr Kishore Jayaraman, Rolls-Royce, President - India said, “RollsRoyce and HAL have been partners for more than five decades
and this facility is a testimony to our long-standing relationship
and showcases our commitment to the development of Indian
aerospace and technology industry.”
At an investment of US$25 million (nearly Rs 135 crore) over a
land of 7,200 sqm, the Unit incorporates the latest Rolls-Royce
manufacturing techniques for making 130 different compressor
parts. The facility will include latest machine tools, computerised
maintenance management systems, metal spray booths and nondestructive testing lines. The newly-inaugurated facility will have
about 100 employees.

Mr. K. Naresh Babu, Managing Director, HAL (Bangalore Complex),
inaugurating HAL- Rolls Royce Production Facility. Mr Kishore
Jayaraman Rolls-Royce, President – India, is also seen.
HAL started producing the Orpheus engine under licence
followed by maintenance of the Gnome engine and the 501
K industrial gas turbine. HAL is the production agency of
Rolls-Royce’s Adour 804/811 engine for the Jaguar aircraft of
IAF since 1981. HAL is now successfully manufacturing the
Adour MK 871 for the new Hawk Advanced Jet Trainers. As a
result of strong collaboration, both HAL and Rolls-Royce have
progressively contributed to the development of the Indian
aerospace industry.
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t’s now well known that all capital
procurements are done as per
Defence Procurement Procedure
(DPP). Procurement is sourced from both
domestic and foreign sources depending
on threat perception, operational
challenges, technological changes and
available resources.
With a view to achieving greater selfreliance in Defence production, the
Defence Industry was opened up for
Indian Private Sector participation more
than a decade ago with FDI permissible
up to 26 per cent, subject to licensing.
The ‘Make’ Procedure was promulgated
in 2006 to encourage indigenous
development. Government included a
categorisation ‘BUY & MAKE (Indian)’ in
the Defence Procurement Procedure
in November, 2009 to encourage
indigenous production. There is also
provision for 30 per cent offset obligation
in all Capital Acquisitions categorised as
Buy (Global) or Buy & Make with Transfer
of Technology (ToT) where the estimated
cost of the acquisition proposal is Rs 300
crore or more. Further, Government has
announced the Defence Production Policy
in January, 2011 and Joint Venture Policy
for DPSUs in February 2012. Government

is now in the final stage of amending the
Defence Procurement Procedure.
The Defence Minister A K Antony
says speedy indigenisation in Defence
production is essential to eliminate
corruption in procurement process.
Both public and private sector should
come together in a mission mode so that
the country can achieve maximum for
indigenisation in a reasonable framework
of time. The Government assured full
support to achieve this objective.
According to experts, while drawing up
the list of products for their operational
requirements, the Services should look at
the availability of the same in the country
first. “Imports should be the last resort”,
they said.
Public and the private sectors have
to synergise their competencies in
creating capabilities for technologies in
niche areas. This would promote selfreliance and foster endeavour towards
modernisation. It is important that the
private sector emerges as a major player,
fully geared to meet various operational
requirements of Armed Forces with
requisite knowledge, expertise and
wherewithal. It is extremely relevant
to appreciate each other’s concerns,

strengths and opportunities which are
thrown up in this process. A strong and
vibrant partnership between the public
and private sector is crucial for delivering
the much-needed defence technological
upgradation.
“Our domestic defence industry is at a
takeoff stage. We need collaboration at
the global level to leverage the benefits
of the latest available technologies.
Government’s policy on Offset is
expected to facilitate this. I would urge
the industry to come forward and take
advantage of this policy”, says Mr. Antony.
According to him, in view of immense
opportunities
available
in
the
aerospace industry, the revised Defence
Procurement Policy of 2010 has provided
for more public-private partnerships
model to the industry. He appealed to
all stakeholders of defence industry to
take advantage of this policy initiative
and develop world-class products and
technologies so as to make India a hub in
the entire sub-continent.
Referring to some recent developments
which have put the defence acquisition
process under the scanner, Mr. Antony
said such incidents highlight the need
to look within and make us realise that
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there is absolutely no substitute to self
reliance. “If our indigenisation goals are
to be realised, DRDO will have to take the
lead in this regard. Other stakeholders,
for instance, the Services, the Ministry
of Defence and private industry in the
defence sector too must cooperate to
ensure quick, honest and transparent
acceptance of the systems”.
He said all the stakeholders must meet
at regular intervals to undertake periodic
reviews and suggest corrective action.
Both DRDO and the Services must place
more trust and confidence in each other’s
abilities and work with close synergy. “The
concept of block acceptance and spiral
development that is being followed in
most leading countries of the world must
be embraced after due deliberations and
required changes”.
Government sources say Indian Defence
Industry is poised to witness major policy
changes.
“Our aim is to have a strong defence
industrial base in India, because a country
like India cannot indefinitely depend
on foreign suppliers for majority of our
equipment. At the moment 65-70 per cent
of the equipment are imported, we have
to reverse this trend. So we will continue
to support the PSUs, but at the same time
PSUs alone will not be able to meet the
requirements of the Armed Forces”.
The Defence Minister said that there is
plenty of space and opportunity for the
public and the private sector to coexist
and thrive.
“There is no option, but to remain
globally competitive and efficient and
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not rest on past laurels, or achievements,”
Mr. Antony said. “Both the Defence
PSUs and the private sector must carve
out respective niches for themselves,
by developing their own fields of
specialization. These specialisations must
complement each other’s efforts and thus
generate an even more healthier and
competitive environment,” he added.
There needs to be stress on the need
for R&D and constant coordination
between the DRDO and the Industry
Partners. “A growing nation like India,
a nation aspiring for the membership
of the Security Council, a place on the
high table of the nations still depending
heavily on foreign countries for supply of
defence equipments is not good for us,”
an industry official said.
The Minister of State for Defence Mr.
M M Pallam Raju stressed on the need
for the DPSUs and OFs to remain cost
competitive while delivering quality
standards and maintaining consistency.
“Timely delivery of the products is an area
of concern which we are not able to meet
for various reasons”, Mr. Raju said. “We
should strive hard in ensuring adherence
to delivery schedules so that our Defence
PSUs and OFs will also emerge as reliable
global players in the field of Defence
Production”.
A Defence industry official said: “Our
ultimate goal is self reliance. It means zero
imports. At the moment we are importing
70 per cent of our equipment from
foreign sources. It is not a happy situation.
We have to reduce our dependence on
foreign sources. They have to reverse

this trend. Instead of depending 70 per
cent from foreign supplies, at least 70
per cent we must be able to produce
in our own country. For that we need a
strong Defence industrial base. In order
to develop a strong defence industrial
base, the Public Sector and Private Sector
(should) both combine together. (Even
then), they will not be able to achieve
this goal in the near future. So why they
consider (themselves as) their competitor,
they should work together. Only then
they will be able to fulfil the demands of
Defence. Even if the private and public
sectors work together, they will not
be able to absorb the ever-expanding
demand of the Armed Forces”.
India has taken several initiatives in our
efforts to achieve self-reliance. These
include – Transfer of Technology (ToT)
from DRDO, design and development
by DPSUs and tapping the capabilities of
private sector through joint ventures in
different fields. HAL has core competence
in aircraft and avionics, BEL specialises in
communication and electronics, BEML‘s
expertise lies in heavy engineering and
Bharat Dynamics Ltd’s competence lies in
the field of missiles.
Heavy over-dependence on foreign
suppliers can create problems in times of
crisis. Unless modernisation takes place,
management techniques change for
the better, plans are updated, and the
country inducted more technology, there
will be delays in delivery, and India’s plans
will be already outdated by the time it
implemented them. India is importing
as much as 70 per cent of its defence

equipment. No other major power in the
world does this. India is among the top
ten leading economies in the world but
the import of such large proportion of
defence equipment can one day create
problems for it.
At times foreign suppliers can dictate
terms, and India should achieve selfreliance to the optimum. The earlier the
better we remove this overdependence.
There is a need to modernise plants,
update technology and cut delay in
deliveries, experts say.
While India imports 70 per cent its
defence equipment, China has recently
replaced the UK as world’s fifth largest
arms exporter.
China has become the fifth largest
exporter of major conventional arms
worldwide, according to new data on
international arms transfers published
by the Stockholm International Peace
Research Institute (SIPRI). This is the first
time China has been in the top five arms
exporters since the end of the cold war.
Overall, the volume of international
transfers of major conventional weapons
grew by 17 per cent between 2003–2007
and 2008–12.
The five largest suppliers of major
conventional weapons during the fiveyear period 2008–12 were the United
States (30 per cent of global arms exports),
Russia (26 per cent), Germany (7 per cent),
France (6 per cent) and China (5 per cent).
This is the first time that the UK has not
been in the top five since at least 1950,
the earliest year covered by SIPRI data.
China’s displacement of the UK is the first
change in the composition of the top five
exporters in 20 years.
The volume of Chinese exports of
major conventional weapons rose by
162 per cent between 2003–2007 and
2008–2012, and its share of the volume of
international arms exports increased from
2 to 5 per cent.
‘China’s rise has been driven primarily by
large-scale arms acquisitions by Pakistan,’
said Dr Paul Holtom, Director of the SIPRI
Arms Transfers Programme. ‘However,
a number of recent deals indicate that
China is establishing itself as a significant
arms supplier to a growing number of
important recipient states.’
In the period 2008–12 Asia and Oceania
accounted for almost half (47 per cent)
of global imports of major conventional
weapons. The top five importers of major
conventional weapons worldwide—India
(12 per cent of global imports), China (6
per cent), Pakistan (5 per cent), South

Korea (5 per cent), and Singapore (4 per
cent)—were all in Asia.
Several countries in Asia and Oceania
have in recent years ordered or
announced plans to acquire long-range
strike and support systems that would
make them capable of projecting power
far beyond their national borders. Last
year notably saw the delivery of a nuclearpowered submarine from Russia to India
and the commissioning of China’s first
aircraft carrier, Liaoning.
Other regional players are seeking
to establish or strengthen submarine
fleets, including several South East Asian
countries and Australia, which is also
acquiring large surface warships and

in Afghanistan, we can expect to see
Europe trying to export a considerable
volume of surplus military equipment,’
said Mark Bromley, Senior Researcher with
the SIPRI Arms Transfers Programme.
Russia accounted for 71 per cent of
exports of major weapons to Syria in
2008–12 and continued to deliver arms
and ammunition in 2012.
The Arab states of the Gulf accounted
for 7 per cent of world arms imports in
2008–2012. Missile defence systems were
an important element in their latest arms
acquisitions, with orders placed in 2011–
12 for Patriot PAC-3 and THAAD systems
from the USA.
Deliveries of weapons system to

combat aircraft. These developments
come at a time of heightening tensions
over territorial disputes in the East and
South China seas.
Deliveries to European countries fell
by 20 per cent between 2003–2007 and
2008–12. European states seem eager
to abandon or reduce a range of arms
import plans. During 2012 Italy and
the Netherlands reduced their orders
for F-35 combat aircraft from the USA,
while Bulgaria, Croatia and Romania
dropped plans for newly produced
combat aircraft in favour of secondhand options.
Many European states are also seeking
to export newly acquired combat
aircraft that they can no longer afford to
maintain. For example, Portugal is seeking
buyers for its new fleet of F-16s and
Spain is seeking to sell newly purchased
Eurofighter Typhoons.
‘With the financial crisis in Europe, the
withdrawal from Iraq and the drawdown

Venezuela as part of its ongoing
rearmament programme continued in
2012. Russia accounted for 66 per cent of
transfers to Venezuela, followed by Spain
(12 per cent) and China (12 per cent).
Imports by North African states
increased by 350 per cent between 2003–
2007 and 2008–12, which was almost
entirely responsible for a doubling (by 104
per cent) in imports by Africa as a whole.
Sub-Saharan imports increased by just
5 per cent. Most countries in sub-Saharan
Africa imported only small numbers
of major weapons, but many of these
have been used in internal conflicts or in
interventions in conflicts in neighbouring
states, most recently in Mali.
Greece’s arms imports fell by 61 per
cent between 2003–2007 and 2008–12,
pushing it from the number 4 importer
to number 15. In 2006–10 Greece was the
top recipient of German arms exports and
the third largest recipient of French arms
exports.
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First three upgraded MiG-29UPGs
delivered to India

M

iG Corp. recently 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 Ruslan 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 up-to-date avionics, with
their weapons suite to be beefed up with
advanced missiles. In addition, airframe and
powerplant improvements will extend the
fighters’ service life by far, and the aircraft
will switch to on-condition maintenance.
Overall, the concept of upgrading the IAF
MiG-29s corresponds to that of the MiG29SMT 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 on 19 February 2010.
At the customer’s request, systems
from various foreign manufacturers are
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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 MiG-21bis to MiG21UPG 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 MiG29K/KUB. The cockpit management
system is based on colour multifunction
liquid-crystal displays. The international
segment of the avionics suite includes a
helmet-mounted 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).
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 and Kh-31A
active radar homing antiship missile.
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 MiG29 singleseaters (version B, or MiG-29B)
and 10 MiG-29UB twinseaters.
Under the contract, the first six IAF
MIG-29s (four singleseaters and two
twinseaters) 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-29
UPGs 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.

Sikorsky, Boeing propose X2 technology
helicopter design for US Army

S

ikorsky Aircraft Corp., a subsidiary of United
Technologies Corp., and Boeing will submit a joint
proposal to build a demonstrator aircraft -- based
on Sikorsky’s X2 Technology rotorcraft design -- for the U.S.
Army’s Joint Multi-Role (JMR) Technology Demonstrator
(TD) Phase 1 programme.
The JMR TD programme supports the Army’s Future
Vertical Lift initiative to deliver the next generation of
vertical lift utility and attack aircraft.
“The Sikorsky and Boeing proposal will demonstrate how
X2 Technology, with its counter-rotating coaxial main rotors,
pusher propeller, and advanced fly-by-wire system, will
deliver efficient 230-knot cruise airspeed, improved hover
efficiency, and weight-optimized design in an affordable
package,” said Samir Mehta, president of Sikorsky Military
Systems. “By leveraging our proven design, we can offer
the Army reduced risk, a 100-knot improvement in speed, a
60 percent improvement in combat radius, and 50 percent
better high-hot hover performance.”
“The Sikorsky-Boeing team for JMR TD is truly a team
of equals,” said Leanne Caret, vice president and general
manager of Boeing’s Vertical Lift division. “Sikorsky will take
the lead role in this JMR TD Phase 1 proposal, and Boeing will
take a lead role for Phase 2, the mission systems demonstrator
programme.
“Our companies are fully committed to the long-term nature
of the Future Vertical Lift initiative, and we will contribute
equally in terms of capital, technological capability and risk on
our path to meeting the Army’s requirements,” said Caret.
The Army is expected to announce its selection of one or
more winning bids in late 2013. Demonstrator aircraft are
expected to fly in 2017.

Defence Minister
reviews progress on
coastal security

T

he Defence Minister A K Antony reviewed the progress
on various steps taken to enhance the Coastal Security
of the country. He acknowledged the action taken for
installation of 46 Coastal Static Radars (36 in Mainland and 10
in Island territories) which would help in identification and
monitoring of maritime traffic.
Antony asked the officers to expedite on Phase-II of Coastal
Security Initiatives which would translate into a robust and
gap free Maritime Domain Awareness.
He stated that a seamless and integrated approach by all
the stakeholders- various union Ministries, Coastal State
Governments and Coastal communities is essential for a
fool proof Coastal security. The Minister emphasised that
fishermen in the Coastal States are the eyes and ears for
overall Coastal security and they should be made an integral
part of all our security planning.
Antony called for urgent and immediate action possible
from all stakeholders in matters of coastal security and
wanted all concerned to work in a coordinated manner
so as to ensure a seamless and robust coastal security
mechanism.
The Defence Minister was appreciative of the conjoined
exercises undertaken by Coast Guard and directed that the
next such conjoined exercise should be with the states of
Maharashtra and Gujarat. The meeting was attended by the
Chief of Naval Staff Admiral D K Joshi, Defence Secretary
Shashi Kant Sharma and other senior officials from Ministry of
Defence, Indian Navy and Coast Guard.
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All Sukhoi Superjet 100
airworthiness certificates renewed

R

ussian Federal Air Transport Agency (Rosaviatsia) has renewed Airworthiness
Certificate for the forth Sukhoi Superjet 100 aircraft operated by Aeroflot.
Earlier, Airworthiness Certificates for other three Sukhoi Superjet 100
operated by Aeroflot were renewed.
Deficiencies detected have been eliminated in cooperation with the airline.
The SSJ100 is a 100 seat regional jet designed, developed and built by Sukhoi Civil
Aircraft Company (SCAC), in partnership with Alenia Aermacchi, a Finmeccanica
Company.
On May 19th 2008 SSJ100 successfully accomplished its first flight. The Sukhoi
Superjet 100 cruises at a Maximum Operating Speed of Mach 0.81 and 40,000 feet.
It takes off from a 1,731 meters runway in the basic range and 2,052 meters in the
long range. The operating range for the basic version is 3,048 km and 4,578 km for
the long range version.
Sukhoi Civil Aircraft was founded in 2000 to develop new regional aircraft projects.
SCAC is in charge of the aircraft production. The company is also responsible for
SSJ100 sales in Russia, the CIS, China, India, the Middle East and Southeast Asia.
Headquartered in Moscow, SCAC has several production branches seated in Russian
cities of Komsomolsk-on-Amur, Novosibirsk and Voronezh.

New Chennai airport terminals
open with Juniper Networks

J

uniper Networks, the industry leader in network innovation, has announced
that it has deployed a high-performance common use network infrastructure
for the new passenger terminals at Chennai Airport.
The Airports Authority of India (AAI) is using Juniper Networks EX Series Ethernet
Switches, integrated with Juniper’s security and routing devices, within its new
terminals to support common use applications such as Common Use Terminal
Equipment (CUTE), passenger information processing systems, Flight Information
Display Systems (FIDS) and video surveillance.
The campus networks in the new air terminals have been designed by Juniper
Networks with scalability at their core. Juniper Networks’ advanced EX Series
switching technology will ensure performance is maintained when the network
transitions from IPv4 to IPv6.

HAL’s indigenous chopper
enthralls at ‘Iron Fist’ exercise

A

fter enthralling thousands of aviation enthusiasts in Aero India 2013, India’s
first indigenously designed and developed Light Combat Helicopter (LCH)
by HAL demonstrated its prowess in the “Iron Fist” exercise of the Indian Air
Force at Pokhran (Rajasthan) recently. The first prototype of LCH piloted by HAL’s
Chief Test Pilot Wg. Cdr Unni Pillai (Retd), and Gp.Capt Hari Nair (Retd) was flown
at Jaisalmer as the President, the Prime Minister and other dignitaries watched the
maneuvers.
“It is a matter of pride for us to have HAL imprint at this biggest exercise of the
Indian Air Force”, said Dr. R. K. Tyagi, Chairman, HAL.
LCH has the capability for target detection and acquisition in all weather
conditions facilitated by an advanced sensor suite consisting of day and night
sensors (CCD camera, FLIR, laser designator and range finder). The LCH will be
armed with an array of long-reach weapons.
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Ingrid Maaß
appointed as new
COO of Messe Berlin

T

he Supervisory Board of Messe
Berlin appointed Ingrid Maaß, Dipl.
Kauffrau, (50), as the new COO of
Messe Berlin. She will take up her post on 1
August. In December 2012 the Supervisory
Board had appointed Dr. Christian Göke to
succeed the current CEO, Raimund Hosch,
who is due to retire at the end of June.
Ingrid Maaß studied Business
Management, and following posts held
with KPMG Consulting GmbH, IKB Private
Equity GmbH as well as IIC The Industrial
Investment Council GmbH was a board
member of CNC Communications &
Network Consulting AG in Munich.
Chairman of the Supervisory Board HansJoachim Kamp welcomed the decision:
“Ingrid Maaß possesses outstanding financial
and business management expertise. I am
delighted that we have secured the services
of someone who together with Dr. Christian
Göke as CEO will continue to build on the
successes of Messe Berlin.“

AGNI-2 launched;
Accurately hits target area

T

he Strategic Forces Command (SFC)
fired the medium range Agni-2
missile propelled by solid rocket
propellant system, with a range capability
of over 1700 kms utilising the range facility
at Wheelers Island, off the Odisha coast.
The entire trajectory of the missile was
tracked by a battery of sophisticated
radars, telemetry observation stations,
electro-optic instruments and naval ships.
Agni-2 missile is equipped with state
of the art avionics, advanced high
accuracy navigation system and guided
by an innovative guidance scheme. An
SFC spokesman said, the flight “most
importantly, conveys our preparedness
to meet any eventuality. The mission fully
validated our operational readiness as also
the reliability of the systems and the missile.”

Bernhard Gerwert, CEO of Cassidian with General Lieutenant Karl Muellner, Chief of Staff of the German Air Force.

Cassidian delivers 100th
Eurofighter to German Air Force

C

assidian handed over the 100th
Eurofighter to the German Air
Force, at the Military Air Systems
Centre in Manching. The anniversary
aircraft with the identifier 31x00 took off
on its delivery flight to Boelke Fighter
Bomber Wing 31 in Noervenich.
Speaking to invited delegates who
included politicians, representatives
of the public authorities, the German
armed forces and industry, Bernhard
Gerwert, CEO of Cassidian, underscored
the importance of this milestone for the
company:
“The Eurofighter programme is and
remains one of the essential pillars of
Cassidian’s business. Eurofighter is the
largest European high-tech programme
and is the most modern multi-role
combat aircraft on the market today.
Together with the German Air Force, we
can be proud that this programme is
running soundly and successfully.”

General Lieutenant Karl Muellner, Chief
of Staff of the German Air Force, said:
“Due to its interoperability, modularity
and growth potential, the multi-role
weapon system, Eurofighter, is today, and
will remain in future, the backbone of the
German Air Force’s combat aircraft fleet,
particularly in light of the new orientation
of our armed forces.”
The German Air Force received its
first Eurofighter from Cassidian at the
beginning of 2003. The combat aircraft
was launched in Germany in 2004 and
since then has flown more than 30,000
flight hours without accident. The
Eurofighter is currently operational at
‘Steinhoff’ Fighter Wing 73 in Laage,
Fighter Wing 74 in Neuburg and ‘Boelke’
Fighter Bomber Wing 31 in Noervenich.
The Eurofighter is the most modern
and capable multi-role combat aircraft,
currently used by seven nations (Germany,
the UK, Italy, Spain, Austria, Saudi Arabia

and Oman) . At present, the aircraft are
being operated by 20 operative entities
worldwide. The Eurofighter fleet has
completed more than 160,000 flight
hours globally. It is thus the safest and
one of the most reliable combat aircraft in
operational use.
With 719 aircraft under contract,
571 orders and 355 deliveries, the
Eurofighter is currently the largest
military
procurement
programme
in Europe and, thanks to its high
technology, boosts the European
aviation
industry’s
standing
in
international
competition.
The
programme means work for more than
100,000 people at 400 companies.
Eurofighter
Jagdflugzeug
GmbH
manages the programme on behalf
of the Eurofighter partner companies
Alenia Aermacchi/Finmeccanica, BAE
Systems and Cassidian in Germany and
Spain.
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Improving Global Aerospace
Quality through Nadcap

P

rior to Nadcap, aerospace
companies
audited
their
supply chain to their own
quality requirements in order to verify
compliance. This meant that, for example,
for heat treating suppliers to Rolls-Royce
plc and Airbus, there were at least two
audits to accommodate, and possibly
more if the supplier provided other
special processes or was considered a
high risk. Often, as the parts they were
supplying were used in identical or similar
applications, the requirements were
comparable.
These duplicate audits were redundant
and simply added to the supplier
workload without adding value. For
the primes, conducting their own
audits similarly meant duplication of
effort, redundant audits, unnecessary
administration and ultimately, higher cost
for no added value.
Nearly twenty-five years ago, however,
the situation changed. In 1990, the
Nadcap concept was introduced by
the not-for-profit Performance Review
Institute (PRI) with a mission to be a global
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provider of customer-focused solutions
designed to improve process and product
quality by adding value, reducing total
cost and promoting collaboration among
stakeholders in industries where safety
and quality are shared goals.
Now with 54 major aerospace prime
subscribers, the Nadcap program
conducts nearly 5,000 audits per year
across fifteen special processes/products
including chemical processing, welding,
heat treatment and non-destructive
testing. New subscribers join on an
ongoing basis: in 2012, COMAC (The
Commercial Aircraft Corporation of
China), Embraer, Eaton and GKN became
Nadcap subscribers.
Alexandre Braz Negroni, Senior Manager,
Supplier Quality and Development of
Embraer SA explained: “Embraer is proud
to be part of a group that is striving to
enhance special processes which will be
the guarantee for more reliable products.
Embraer strongly believes that preparing
for quality is a key determiner to improve
safety and reduce costs and is confident
that joining efforts with Nadcap and

its”partners” will make the special process
supply chain stronger and more prepared
for the airspace industry new demands.”
New accreditations are also added as
requested by industry. At the October
2012 Nadcap meeting in Pittsburgh, the
Nadcap Management Council approved
Measurement & Inspection as a formal
Nadcap Task Group. This means that
Nadcap Subscribers and Suppliers can
now formally meet to develop audit
checklists. The scope of accreditation will
initially cover dimensional measurement
& inspection in the following areas:
 Calibration and Units
 Product Definition
 Inspections – Planning
 Equipment Validation
 Maintain & Environments
 Competencies
The goal is to have checklists created
and pilot audits conducted by the end
of 2013, with feedback from the pilot
audits reviewed and incorporated by
the first quarter of 2014. The first Nadcap
Measurement & Inspection audits are
anticipated to take place in early 2014.

There are now 32 Nadcap accredited
companies in India (up from 25 this time
last year), holding 63 accreditations
between them (up from 44 this last
year) in special process fields including
composites, chemical processing, heat
treating, nonconventional machining,
non-destructive
testing,
surface
enhancement and welding. The majority
are based in the Karnataka region.
How does the Nadcap process work?
The Nadcap process typically begins
with a notification from a customer to
the supplier that they should attain
accreditation,
although
companies
choose to pursue Nadcap accreditation
without
prompting.
The
supplier
contacts PRI to request the audit, which
is scheduled according to the timeframe
and content expectations of the supplier
and the customer. An appropriate auditor
is assigned. Nadcap auditors typically have
over 30 years experience in their field and
are contracted after a rigorous selection
process into which the primes and
suppliers input. After the audit, a report
is submitted electronically via eAuditNet,
the Nadcap audit software program. The
supplier has an opportunity to respond to
any non-conformances identified and the
report and responses are reviewed by the
relevant PRI staff engineer.
When the staff engineer is satisfied that
the root cause of all non-conformances has
been identified and sustaining corrective
action has been implemented, the
entire report is submitted to the special
process Task Group. This body of Nadcap
subscribing primes, who are also experts
in the special process, verify the conclusion
of the staff engineer and approve the audit
for certification. At any stage, the staff
engineer or Task Group may request more
information before progressing the audit to
the next stage.
[INSERT “process.png”]
The benefits for the industry are
various: one Nadcap subscribing prime
has reported annual savings of over $1
million and up to $5 million per year while
achieving technically superior audits.
An accredited supplier has tracked a
97% reduction in rework resulting from
improvements to their system stemming
from Nadcap requirements. Meanwhile,
surveys performed on the Nadcap
accredited supplier base indicate an
average 40% reduction in audits following
Nadcap accreditation.
The Nadcap 20th Anniversary survey

looked at the impact that Nadcap has
had on aerospace suppliers. The 1,151
respondents indicated that 35% have
reduced their scrap rates; 41% reduced
their rework rates; and 44% reduced
their escape rates. The same survey also
revealed that for 54% of the respondents,
their sales and/or ability to attract
new business had increased. 15% of
the respondents felt that productivity
had increased and 60% indicated that
standardization had improved.
One Indian Supplier commented “Sales
have increased more than 200%. Earlier we
…were known only in India … After Nadcap
we have worldwide recognition …our
customer base was only 5 earlier and after
Nadcap our customer base has increased to
15” while another respondent noted “Our
Nadcap Accreditation is value added for our
company. It has assisted in standardization,
increased profits, and increased quality.
All companies are looking for value added
programs in this day and age, Nadcap is one
that should not be overlooked.”
The Nadcap Accredited Supplier
Perspective
Name: Eric Jacklin Company: F. M.
Callahan & Son Inc. Number of sites:
One – we are a family business Location:
Malden, Massachusetts, USA Number
of staff: Approximately 75 Processes:
Electroplating, chemical processing are
the main activities Industries served: We
are 80-85% aerospace, with the rest being
mostly medical and automotive
“From my perspective, Nadcap provides
a fantastic blueprint on how to be a
successful special processor. I don’t really
know how to say it except that, if I have
a potential customer visit my facility who
doesn’t require Nadcap, they look at
the shop floor, the documentation, the
process plans, our attention to detail in all
those areas and tell us that they want to
work with us. I don’t think that Nadcap has
generated business for us – I know it has.
“Before getting Nadcap accredited, our
business was about 65% automotive. But
as we all know, the market started to really
struggle. By having Nadcap accreditation,
we were able to shift our business plan
into aerospace. We couldn’t have done
that without the discipline and rigor
that Nadcap gave us. In fact, it’s been so
positive for us that we have made every
line follow the Nadcap standard whether
our customer requires it or not because
we’ve seen it improve our quality and
secure us business.”

Eurocopter, SDV
put on the road
their first hybrid
shuttle in Germany

E

urocopter and its leading
transport provider SDV have
put on the road their first hybrid
truck in Germany which links the
Eurocopter’s plant in Donauworth and
the Munich’s airport.
Eurocopter Deutschland and its
leading transport provider SDV Geis,
the German subsidiary of the SDV
Group, pursue their commitment to the
environment and announce their first
hybrid shuttle in Germany.
“The implementation of this SDV
Geis Hybrid shuttle truck is a very
important step forward for us but
it will certainly be not the last one
to help us achieve our goal to drive
a more eco-friendly supply chain.
However, it does, along with other
joint actions with SDV Geis on this
issue, create awareness that logistics
flows, despite their needs, can also
participate to create a better living
environment,” says Pierre LUTZ,
Senior Manager Global Logistics
for German sites at Eurocopter
Deutschland.
“Feel the Change” the slogan
displayed on the vehicle reflects the
commitment of both companies, which
has been undertaken since the last Paris
Air Show with the signing of the charter
Save Program, the SDV’s environmental
customer solution. The first challenge
of this joint commitment is the
voluntary reduction of CO2 emissions
linked to helicopter transport, the flows
of industrial and raw materials and
spare parts shipments.
The Save Programme began by
assessing the carbon footprint and
giving a comprehensive diagnosis of
the logistical system. The next step
identified options of how they might
reduce CO2 emissions integrating
the customer’s requirements of
quality, cost and lead time. Among
the considered options was the
optimisation of flow management
and logistics networks, primarily
through consolidation of flows.
The selection of high-performance
carriers and alternative modes of
transport have also been studying.
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The Indian Air Force at Eighty released

A

s a tribute to the Indian Air
Force
having
completed
eighty glorious years, AVI-OIL
sponsored a book ‘The Indian Air force
at Eighty’ authored by the renowned
photojournalist Mr. Vijay Seth. Many
historical documents and photographs
in the book was contributed by Mr. J. R.
Nanda, Chief Executive Officer, AVI-OIL
from his personal collection at archives
on the history of IAF.
With a ‘FOREWORD’ by the Marshal
of the Air Force Arjan Singh, DFC the
book covers the historical and pictorial
details of all the aircraft flown by the
IAF in eighty years along with decade
wise milestones, list of President
Standards
awarded,
photographs
of all the Chiefs of Staff, significant
personalities of IAF, the aerobatic
teams and commemorative postage
stamps issued on IAF.
This book is the result of the initiative
taken by AVI-OIL for placing the history
of the Indian Air Force on record.
The book was released by the Chief
of Air Staff, Air Chief Marshal N. A. K.
Browne PVSM, AVSM, VM, ADC during
the ‘Aero India 2013’ at the AVI-OIL
stall.

Helicopter demand up
worldwide for next five years
Mr. J. R. Nanda, Chief Executive Officer, AVI-OIL with Chief of Air Staff, Air Chief
Marshal N. A. K. Browne PVSM, AVSM, VM, ADC.
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In its 15th Turbine-Powered Civil
Helicopter Purchase Outlook report,
Honeywell expects that global deliveries
of new civilian-use helicopters will
increase to 4,900 to 5,600 over the fiveyear period (2013–2017). The forecast
shows improved purchase plans for new
helicopters in every region of the world.
North American buying plans increased
for the first time in half a decade, and
Latin America posted the highest regional
level of five-year fleet replacement and
expansion at 34 percent.
Based on survey results, delivery rates
of new helicopters over the next three
years are expected to reach 1,000 new
units each year. Purchase plans for new
helicopters for this three-year time frame
are 35 per cent higher than last year’s
survey. The latter part of the five-year
outlook is also expected to fill in and
achieve similar delivery rates if economic
recovery trends are sustained.
“The buyer confidence reflected in this
year’s survey is a much needed shot in
the arm for the industry,” said Brian Sill,
vice president, Honeywell Aftermarket
Helicopter Sales. “Supporting the growth
numbers is the fact that helicopter usage
for corporate, oil and gas, utility, and
training missions is improving, which
shows that helicopters are value-add

aircraft in today’s business environment.”
Drivers for new purchase expectations
were aircraft age and condition,
contractual requirements, change in
operational
requirements,
expiring
warranties, and regulations requiring twin
engines.
The five-year share of demand from the
United States and Canada is 27 per cent,
and combined the Western Hemisphere
represents 47 per cent of total global
demand. Europe’s share of five-year
demand closely matches that of North
America with 28 per cent. Demand in
Asia/Oceania accounts for 19 per cent
over the next five years, and the Africa/
Middle East share should tally a little over
6 per cent.
Global five-year fleet replacement and
expansion plans decreased last year with
a dip of 4 points in expectations versus
2011 levels. This year’s stronger survey
response indicates that the industry may
be returning to a more expansionary
environment. Overall five-year buying
plans in the 2013 survey recovered 4
points and specific purchase plans for
2013–2015 are very strong.
Relatively lower levels of planned
purchases were concentrated in 2016,
leading to the expectation that these
plans could strengthen materially over

the next few years should political and
general economic conditions improve as
projected.
Higher purchase plans were found
across the board in all regions this year.
Purchase plans in major U.S and European
centres of demand rose this year by 3 and
7 points, respectively. All other regions
also improved moderately compared with
2012, and their purchase plans remain
above the world average rate. Specific
purchase plans just for 2013 remain
strong and improved over levels reported
in the 2012 survey. The expectation for
new aircraft orders in 2013 is up over
30 per cent compared with 2012 levels,
suggesting the recovery will maintain
momentum this year.
Global five-year demand for new
turbine-powered helicopters is split
almost 50-50 between the Americas and
the rest of the world. Latin America and
Asia continue to have the highest fleet
replacement and expansion expectations
among the regions. In terms of projected
regional demand for new helicopters,
Latin America and Asia remain in close
competition to claim the world’s third
largest regional market, following North
America and Europe.
“Honeywell is well positioned to
support the growth the industry expects
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during the next five years,” Sill said.
“Honeywell’s propulsion, safety, mapping
and communications technologies and
services help helicopter operators control
their costs and enhance efficiency and
safety. Our turboshaft engines for lightand medium-lift commercial helicopters
provide high power, reliability, fuel
efficiency and safety for operators at a
competitive price. Our safety products,
designed to provide a three-dimensional
sphere of detection ranging from the
working components of the helicopter
out to more than 40 nautical miles, enable
operators to expand the flight operation
of their aircraft to meet the growing
demands of their businesses.”
Reasons for Replacement
Operators who indicated the intent
to replace a currently owned helicopter
with a new one within the next five years
cited “age of current aircraft” or “normal
planned or contracted replacement
cycle” as key drivers for their decision.
Once the choice to replace a current
helicopter in the fleet or expand
operations has been made, the make/
model choice is influenced strongly by
performance criteria including range,
cabin size, reliability and safety, hot/high
performance, and brand experience.
Operator Preferences by Class of
Helicopter
Light
Single-engine
helicopters
continue to be the most popular product
class for five-year fleet replacement
and expansion. The most frequently
mentioned Light Single models were
Eurocopter EC130/AS350 series, Bell
407 and Robinson R66. Light Single
helicopters had the highest concentration
of regional purchase interest in North
America, while purchase interest was
lower in Europe, Latin America and Asia.
The Middle East and Africa showed a
noticeable surge in interest in the Light
Single class in 2013 versus earlier surveys.
Intermediate/Medium
twin-engine
helicopters tied for the second most
popular product class mentioned for
purchase during the next five years,
holding roughly the same market share
as in the 2012 Outlook. Approximately
25 percent of total survey mentions were
for Medium Twins. The most frequently
mentioned models were AW139, AW169,
Bell 412, EC145 and Sikorsky S-76 series
helicopters. The highest concentrations
of demand for Medium Twins were
measured in Middle East/Africa, Asia and
Latin America. Between 30 percent and
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40 percent of all make/model mentions
in Asia and Middle East/Africa were for
Medium Twins.
The Light Twin helicopter class also
garnered 25 per cent of total operator
purchase plans in the 2013 survey.
The EC135, Bell 429 and AW109 series
helicopters were most frequently
mentioned for five-year purchase in
this class. Light Twins appear to be most
popular in Europe and to a lesser extent
in Asia and the Americas. In Europe, Light
Twin models accounted for 37 per cent of
total mentions.
In the 2013 operator survey Heavy
Multi-Engine helicopters declined slightly
from 2012 levels. This class of helicopter
typically garners a small share of overall
purchase plans due to the cost and
specialised nature of the aircraft. 2013
saw a one point decline in interest for

make/models with the highest net scores
in this year’s survey are these:
AW139
Bell 206 series
Bell 407
Bell 412
EC130/EC350 series
S-76
These six models account for nearly
50 per cent of all survey make/model
mentions and can be considered the top
current production helicopters in terms
of recent customer satisfaction attitudes
and likelihood to promote. There were
many other make/models currently in
production that also received excellent
scores that did not make it into the top six
listing.

this category of aircraft. Within the Heavy
helicopter class the most frequently
mentioned models were the EC225, the
Mi-171 and the S-92. Various Russian
models accounted for more than half of
the purchase plans in this class.
The vast majority of global civil
helicopter mentions were concentrated
in products manufactured by three
OEMs: Eurocopter, Bell Helicopter and
AgustaWestland. Less than 15 per
cent of mentions were for helicopters
manufactured by all remaining OEMs.
Again in this year’s survey, Honeywell
asked all respondents to indicate their
“current” satisfaction over the last
year with each model of aircraft they
operate. Respondents answered the
question, “How likely is it that you would
recommend this model to a friend or
colleague?” Listed in alphabetical order
for models receiving over 25 responses,
the top six (two models tied for top five)

Utilisation rates reported in this year’s
survey for the past 12 months were flat in
North America and Europe, but rose in the
other regions. Looking ahead for the next
12 months, plans for increased helicopter
fleet utilisation in 2013 were reported by
operators in all regions. Planned increases
in each region were as follows:
North America: 10 per cent of operators
plan increases, and only 3 per cent plan
decreases.
Europe: 16 per cent of operators plan
increases, and only 7 per cent plan
decreases.
Latin America: 27 per cent of operators
plan increases and only 5 per cent plan
decreases.
Middle East/Africa: 33 per cent of
operators plan increases and only 15 per
cent plan decreases.
Asia: 35 per cent of operators plan
increases, and only 6 per cent plan
decreases.

Helicopter Utilisation Expected to
Increase
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Conve
Date: 1

Defence Minister A K Antony releasing a coffee table book on Brahmos.

Russia should induct BrahMos
in its Armed Forces: Antony

D

efence Minister A K Antony has said that Russia should
induct BrahMos supersonic cruise missile in their fleet
so that the success achieved in the joint venture will
be fully appreciated.
Addressing the ‘Partnership Day’ marking the signing of Inter
Governmental Agreement (IGA) between India and Russia for
the formation of BrahMos joint venture in New Delhi, he said
soon, the Indian Air Force will have BrahMos both, on land and
air platform, making it a real force multiplier for all the wings of
the Indian Armed Forces.
Army, Navy and Air Force should consider BrahMos to be
an important weapon due to its speed, precision and power,
he said. The Government has also decided to expand the
infrastructure at multiple centres to cater to larger production
requirement of BrahMos missiles and systems.
Antony said the cooperation between the scientists and
scientific expertise of DRDO and NPOM and many other

organisations from India and Russia has proved that there is
a way to do things faster and take the lead in the world. The
partnership has blossomed and yielded results, which have
not been achieved by any other country. He admitted that the
role of DRDO, NPOM and the quality assurance agencies in
grooming this industry to achieve high technology levels and
a superior quality product has indeed resulted in customer’s
delight, that is, India’s Defence Forces. The Minister remarked
that this process has resulted in a new trend of thinking, in
terms of a collaboration and joint venture, as India too could
share its technology and products with others. CEO and MD of
BrahMos Aerospace Dr. A Sivathanu Pillai gave a brief account
of the growth and evolution of this joint venture. Chief of Air
Staff, Air Chief Marshall NAK Browne in his address said that
the modified Su-30 Mk-1 aircraft will soon be equipped with
BrahMos missile.
Dr. AG Leonov, Director General NPOM, Russian Federation,
Dr. V K Saraswat, Scientific Advisor to Defence Minister also
spoke on the occasion. Defence Minister also presented
awards/trophies to some top scientists and technologists
associated with this joint venture.

Indian Coast Guard ship ‘Rajratan’ commissioned

I

ndian Coast Guard Ship ‘Rajratan, the
fifth of a series of eight Inshore Patrol
Vessels (IPVs), was commissioned in
Kolkata.
Coast Guard officials dwelt upon the
criticality of capacity building towards
tackling emergent maritime challenges.
He reiterated the need for continuous
vigil along the nation’s maritime
frontiers to preserve and protect our
maritime interests. He further stated that
several far-reaching initiatives towards
augmentation of manpower and force
levels were underway, that would provide
the requisite fillip to the Coast Guard’s
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capabilities.
Indigenously built by Garden Reach
Shipbuilders and Engineers, Kolkata,
the 50m long IPV displaces 300 tonnes
and can achieve a maximum speed of
34 knots, with an endurance of 1500
nautical miles at an economical speed
of 16 knots.
Equipped
with
state-of-theart
weaponry
and
advanced
communication
and
navigational
equipment, it makes an ideal platform
for undertaking multifarious closecoast missions such as surveillance,
interdiction, Search and Rescue,

and medical evacuation. The special
features of the ship include an
Integrated
Bridge
Management
System (IBMS), Integrated Machinery
Control System (IMCS) and an
integrated gun mount with indigenous
Fire Control system (FCS).
The
ship
is
commanded
by
Commandant (JG) CS Joshi, and has a
complement of five Officers and 30 Other
Ranks. Post commissioning, ICGS Rajratan
would be based at Porbandar under the
administrative and operational control
of the Commander, Coast Guard Region
(North West).
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Foundation Stone of INDU to be laid next month

D

ADS Director (Operations and International Aerospace Sales) Alan Fisher and Society of Indian Aerospace Technologies and
Industries (SIATI) President Dr CG Krishnadas Nair sign an MoU on supply chain partnerships during a conference on ‘Developing
Aerospace Supply Chain Excellence and Partnering with UK Companies’ in Bangalore during Aero India 2013.

ecks have now been cleared for
the laying of foundation stone
of Indian National Defence
University (INDU). The final touches to the
plan were given at a meeting presided over
by the Defence Minister Shri AK Antony.
The Prime Minister Dr Manmohan
Singh is likely to lay the foundation stone
in the last week of May. INDU will be a
fully autonomous institution and will be
located on over 200 acres of land at Binola
near Gurgoan in Haryana. The university
will have a mandate to provide knowledge
based higher education for management
of defence of the country keeping its
participants abreast of emerging security
challenges through scholarly research and
training. INDU will be a unique institution
of national importance.
Binola has been chosen owing to its
proximity to the national capital and
availability of land. It is expected that a
large number of international officials /
students as well as own security leaders,

civilian and defence officials would visit
the main campus at Binola for courses and
training.
The Minister of State for Defence Shri
Jitendra Singh, the Chairman Chiefs of
Staff Committee (COSC) and the Chief
of the Air Staff Air Chief Marshal NAK
Browne, the Chief of the Army Staff
General Bikram Singh, the Defence
Secretary Shri Shashi Kant Sharma, the
Deputy Chief of Naval Staff Vice Admiral
PK Chatterjee and Additional Secretary
Shri Anuj Kumar Bishnoi attended the
meeting.
The University will be headed by its
President, who would be a three star
serving General / equivalent officer with
C-in-C status on appointment. The VicePresident will be a civilian. 66% of students
would be from the Armed Forces, whereas
33% of students would be drawn from
other government agencies, police &
civilian. The teaching faculty will comprise
both military personnel and civilians in the

ratio of 1:1. The University is being planned
on the lines of IIT / IIMs.
The idea of a National Defence University
was first mooted in 1967. This was
followed by the Sethna Committee in
1980, Kargil Review Committee in 1999,
Group of Ministers and Committee on
National Defence University in 2001. All of
them had recommended setting up of a
Defence University.
This long awaited University will be
instituted by an Act of Parliament with
President of India as the Visitor and
Defence Minister as the Chancellor. It will
be governed by its own norms and will
inculcate and promote coordination and
interaction between Armed Forces & nonArmed Forces institutions / establishments
in the country. It will focus on higher
education in defence studies, defence
management and defence science &
technology. The University will offer
post graduate studies and doctoral / post
doctoral research.

Honeywell Aerospace expands
global network of distributors

H

oneywell announced a new
global network of ConditionBased Maintenance Systems
(CBMS) distributors. The network
agreements include previous CBMS
distributors — Diagnostic Solutions,
Derco, Hope Aero, Eurotech, Kaigai,
Master Tech, Merlinhawk, Telemeter
and Vibratech — and new distributors
Beijing Andawell Science & Technology
in China and Transworld Aviation in the
United Arab Emirates.
The new network will provide
enhanced worldwide coverage with the
added benefits of onsite or local technical
support; native language support for
sales, field service and training; and
troubleshooting of Honeywell’s CBMS
solutions. New network offices are open
in China and United Arab Emirates,
with other local offices planned for the
United Kingdom and Australia. In-region
distributor support is also offered in
multiple locations in Canada, France,
Germany, India, Italy, Japan, South Korea,
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Malaysia and the US.
Honeywell’s distributors offer a full
product line of CBMS equipment,
including Zing Health and Usage
Monitoring (HUMS) onboard systems,
Zing Test portable/carryon equipment
and Zing Ware software. Each distributor
is Honeywell factory-authorised and
has in-depth knowledge of helicopter
operations as well as technical and
customer service experience to help
customers determine which Honeywell
CBMS product offers the best value for
an operator’s business needs.
Honeywell’s CBMS products, such as
Zing HUMS, provide helicopter operators
with a range of diagnostic tools to
help keep their aircraft at optimum
operating condition. Zing HUMS is a
scalable system of sensors that monitors
vibration and captures specific health
and usage data on critical components
and suggests maintenance procedures
before a mechanical failure. This helps
increase safety and aircraft availability,

reduces maintenance man-hours and
parts costs, while ultimately increasing
helicopter availability.
Ahmed Jamal, General Manager
Business Development, Transworld
Aviation, said:
“As one of the region’s largest aviation
distributors, we are delighted to be
partnering with Honeywell in the
Middle East and Africa. This distribution
agreement will enable Honeywell to
shorten lead times on component orders
and reduce turnaround times for repairs,
ensuring customer order requests and
queries are dealt with in a timely manner.”
Hiroo Shimada, EVP & COO, Kaigai
Corp., said: “Kaigai has been the
distributor of Honeywell and Bendix/
King Avionics since 1967. Our Honeywellcertified technical service center is
approved by the Japanese government.
Our customers have been satisfied with
our technical support provided in the
native Japanese language and quick turn
time.”
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Simulating with Real-World Accuracy:
The Multiphysics Approach

W

hen setting out to create a new
invention, an engineer follows
a workflow that includes
producing a CAD model, building a
prototype, and finally verifying and
optimizing the product for real-world
use. However, with new technologies, this
workflow process is changing to include
conceptualization
using
simulation
software early in the design process.
With simulation, an engineer can take a
great idea and transform it into a great
invention, right on the computer screen.
Computer aided engineering (CAE)
tools are what make this analysis and
optimization
possible.
CAE
allow
engineers to simulate their products
and test how they will perform under
real operating conditions, even before
entering the testing phase. And with
simulation, engineers are finding that the
time spent in testing and experimental
phases can be drastically reduced. How is
it that CAE tools are able to do this?
It all comes down to the ability to
provide an engineer with accurate
information about their simulations
throughout the design process. At
COMSOL, we believe that the most
accurate simulation is one that is able to
capture and combine all physics in a single
simulation environment, where they are
coupled the same way they are in nature.
The objective is to find a self-consistent
solution that satisfies all physics. This is
the multiphysics approach that makes

COMSOL MultiphysicsÒ so unique, and it
has revolutionized the design process.
It’s a Multiphysics World
Why should a simulation software take
into account only one physics effect? In
the real world, coupled physics are the
norm. Any simplifications applied during
the design phase—such as considering
physics effects as independent from each
other—risks jeopardizing the project later
on with expensive changes and even
product recalls. This is where multiphysics
simulation makes a big difference. It
supports the designer by building realistic
simulations that include and couple
relevant physics effects influencing the
product, therefore providing an accurate
picture of how the design will perform.
For example, consider how an
automotive company models the plastic
bumper of a car. Mechanical stresses,
such as what could be modeled in the
Structural Mechanics Module of COMSOL
Multiphysics, would be important given
the nature of the object. However,
understanding how this design would
behave when other physics come into play
is vitally important as well. How would the
bumper perform when exposed to below
freezing temperatures, when the plastic
became brittle? What about considering
aerodynamics? Optimizing for these
effects can result in a design that is both
safe and fuel efficient.
The result of such a multiphysics

Figure 1: COMSOL Multiphysics software architecture.
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approach? A simulation software whose
reports are so accurate that in many
areas, physical testing can be significantly
reduced, or bypassed altogether. Reports
from the over 850 User Presentations at
COMSOL Conferences worldwide indicate
that COMSOL Multiphysics delivers
accurate results, fast. You can check out
the User Presentations at www.comsol.
com/papers.
COMSOL
Multiphysics
Software
Architecture
The
architecture
of
COMSOL
Multiphysics allows users to work in
an integrated environment where any
physics can be coupled in the same
graphical user interface (GUI), known as
the COMSOL Desktop®. This GUI is used
throughout the simulation process—
from defining geometry, setting up
physics, creating mesh, and solving and
optimizing the results. In addition to
COMSOL Multiphysics, there are many
application-specific modules (see Figure
1), and every feature added by the
modules can be coupled with each other.
COMSOL Multiphysics can simulate
applications
across
several
areas
including electrical, mechanical, fluid, and
chemical. The software can also be easily
interfaced with external tools, thanks to
the LiveLink™ products (Figure 1), which
further extend the capabilities of COMSOL
Multiphysics.
Faster Simulations: The Key is in the GUI
The COMSOL Desktop® has been
created to facilitate collaboration across
design teams. This interface is specifically
designed to be straightforward and
intuitive, allowing for more time spent
on simulation and less on learning the
software. The user interface is uniform
throughout, no matter which physics or
application is being simulated.
Simply by selecting the relevant
physics from a menu, the user can
set up a simulation in minutes. For all
common multiphysics problems, the
coupling between the physics involved
is fully automated. Joule heating, thermal
stress, electrochemical reactions, and
fluid-structure interaction (FSI) are a
few examples of the many predefined
couplings available. Additionally, any non-

Figure 2: Overview of the COMSOL Desktop. Frequency response analysis to a
pressure load applied to all free boundaries of an impeller (www.comsol.com/
showroom/gallery/12285/).
seen when using COMSOL Multiphysics
to simulate electromagnetics problems
such as computing the radar cross section
of a perfectly conducting sphere. You can
view this simulation at www.comsol.com/
showroom/gallery/10332.
Another example is seen when
modeling a tonpilz piezo-transducer
(Figure 3). The device can be simulated

Simulation is the Future
It is evident from the examples
discussed so far that the need for accurate
simulations will increase in the coming
years, as engineers and researchers
continue to turn to CAE tools to deliver
better, safer products. The software
needed to achieve such results will have
to encompass all the physics relevant
to the application being simulated, and
couple them in the very same way they
interact in nature. Moreover, such a tool
should allow users to easily investigate
several operating conditions and explore
the advantages of different designs.
COMSOL Multiphysics is enabling this
type of simulation, since it makes these
capabilities available to all existing and
new CAE tool users.

Figure 3: Tonpilz piezo-transducer
simulation results (www.comsol.com/
showroom/gallery/11478)

standard physics can be freely defined
in the user interface, allowing users to
customize the program to meet their own
needs. This coupling of effects is what
makes COMSOL Multiphysics so powerful:
it provides users with the ability to
simultaneously include and analyze any
physics in one easy-to-use interface.
Applications in the Aviation Industry
There are a multitude of physics involved
in engineering aircrafts and aeronautical
parts, and when addressing safety-related
issues. Not only does the physics of flight
itself have to be designed and optimized,
but additional phenomena must be
simulated as well. These include engine
and electronic cooling, cabin airflow and
pressure, and radiation effects, just to
name a few. The COMSOL Multiphysics
application-specific modules can address
these and many other physics effects.
COMSOL Multiphysics offers a database
of many simulations detailing real-world
applications. A specific example can be

Kármán vortex sheet that is formed
when fluid flows past an object. The CFD
Module provides an accurate analysis
of fluid-structure interactions (FSIs) in a
variety of applications.
Since a lot of devices are powered by
batteries, their design should ensure
both optimal performance and safety
features. The Batteries & Fuel Cells
Module and Heat Transfer Module can be
coupled when modeling a Li-ion battery
to provide a detailed simulation of heat
transfer and power output, as well as an
accurate representation of the chemistry
involved (figure 4).
A further example of the versatility
of simulation can be seen when microelectro-mechanical systems (MEMS) are
designed. Elastic cantilever beams, one
of the fundamental elements of MEMS
designs, and biased resonators (figure
5) can be easily simulated with the
MEMS Module. The tightly integrated
electrostatics, solid mechanics and
moving mesh capabilities are used,
allowing for an accurate design to be
analyzed and optimized in a single
simulation environment (figure 2).

Figure 4: 3D simulation of a cylindrical
Li-ion battery. Colors represent the
temperature field around and inside
the
battery.
(www.comsol.com/
showroom/gallery/10224).
using
the
Acoustic-Piezoelectric
Interaction, a predefined multiphysics
coupling in the Acoustics Module. The
tonpilz
piezo-transducer
simulation
provides accurate results when predicting
pressure distribution in fluids.
When simulating fluid flow, the CFD
Module can be used to predict the von

Figure 5: Stress (volume plot) and
Electric potential (iso-surfaces) for
a clamped-clamped beam with an
applied DC bias (www.comsol.com/
showroom/gallery/11748/).
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BEL inks MoU with Elbit
N

avratna Defence PSU Bharat
Electronics Ltd (BEL) signed a
Memorandum of Understanding
(MoU) with Elbit Systems Electro-opticsElop Ltd., Israel, for the joint production
of Compact Multi Purpose Advance
Stabilisation System (CoMPASS) for Naval
helicopter applications.
The MoU was signed by Mr H N
Ramakrishna,
Director
(Marketing),
BEL, and Mr Adi Dar, Executive VP,
Managing Director of Elbit Systems
Electro-optics-Elop Ltd., Israel. Mr Amol
Newaskar, Director (Other Units), BEL,
Mr Roy Zentner, Vice President, Business
Development & Marketing, Elbit Systems
Electro-optics-Elop, and Mr Neri Zin,
Senior Director, EO ISTAR Business Unit,
Airborne EO & Laser Systems, Elbit
Systems Electro-optics-Elop, were present
along with other General Managers of
BEL. The CoMPASS is a day-and-night
surveillance system that includes a colour
TV daylight camera, 3rd Generation 3-5
µm FLIR sensor, Laser Target Designator
and Rangefinder (LTDRF) and automatic
tracking capabilities, as well as command
and control capabilities.
It is distinguished by a wide variety
of interfaces, enabling integration with
various aircraft/helicopter systems, such
as Mission Computer, fire control, radar,
GPS, data downlink and helmet-mounted
tracking systems. Its small dimensions,

Mr H N Ramakrishna, Director (Marketing), BEL, and Mr Adi Dar, Executive VP,
Managing Director of Elbit Systems Electro-optics-Elop Ltd., Israel, exchange
documents after the signing of the MoU at Aero India 2013

low weight, high level of stabilisation
and coverage angles make it an optimal
choice for long-range, day-and-night
surveillance, target tracking, fire control
applications and search and rescue.
CoMPASS is the most advanced payload
version of its family, featuring reduced
weight, high degree of modularity
and flexibility, space-saving packaging
and advanced operational and video
processing features. CoMPASS has been

nominated for 56 Naval Utility Helicopter
programme of the Indian Navy.
BEL has recently completed transfer of
technology for indigenous production
of CoMPASS in India. BEL will provide
Indian users with local production and
maintenance support. CoMPASS was
already selected and installed in the
Indian Army Aviation and Air Force
versions of Advanced Light Helicopter
(ALH) of HAL.

Kalam calls for
developing 100-seat
passenger jet
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L

ed by Chairman, Mr. Dick Olver and
Chief Executive Officer, Ian King,
Board Members of BAE Systems
paid a rare visit together outside the UK/
US to HAL’s facilities in Bangalore. They
interacted with HAL Chairman, Dr. R.
K. Tyagi and top officials and discussed
about various business areas of mutual
interest.
Speaking on the occasion, Mr. Olver
insisted that the deep routed business
relationship with HAL should go beyond
Hawk to make the future even better
than past. India being the second largest
market for Hawk after the UK, he said
both the partners could think of working
on new projects in 17 countries where
BAE has its presence.
Dr. Tyagi said HAL would be keen to
carry forward this relationship. A new
business model such as Performance
Based Logistics (PBL) could be an area
of cooperation with HAL learning from
BAE experiences. HAL and BAE Systems
have been together since 40s when
Tiger Moths were overhauled and the
relationship strengthened through
production of Jaguars in 80s and
the Hawk fleet in the last 20 years, he
added.
Mr. K. Naresh Babu, HAL’s Managing
Director, (Bangalore Complex) and Mr.
T. Suvarna Raju, Director, (Design and
Development) were also present.
Currently HAL produces Hawk Mk, 132
under license from BAE Systems, the UK
and the first aircraft was handed over to

Mr. T. Suvarna Raju, Director, Design and Development (right)
explaining a point to Mr. Dick Olver, Chairman, BAE Systems.
the Indian Air Force in August 2008. The
Hawk Mk 132 is an advanced jet trainer

Dr. K Tamilmani
Dr. Manas K Mandal
Chief Controllers of DRDO

“W

e need to build culture of
excellence in aerospace
missions and a few setbacks should not deter us from succeeding
in various projects of national importance”,
said Dr. A P J Abdul Kalam, former President
of India, at a function organised by HAL
here.
Addressing the young management and
design trainees of HAL, he urged them to
set high aims, acquire knowledge, work
hard and persevere in difficult times.
“There are opportunities and challenges
such as developing 100-seat passenger jet
which could be taken up by youngsters like
you”, he added.

Let us look beyond Hawk: BAE Chairman

D

HAL Chairman Dr. R. K. Tyagi presenting a memento to A P J Abdul Kalam.
HAL Chairman Dr. R. K. Tyagi in his
welcome address recalled Dr. Kalam’s
association with HAL in 1957 for a short
period and credited him for developing
the company’s 10-year vision in later years
as one of HAL’s board members.
Dr. Kalam presented HAL Innovation
Awards on this occasion to Mr. Javed
Asghar of HAL’s Kanpur Division for his

pioneering work on “Incremental sheet
forming” technology and HAL’s team from
Strategic Research and Development
Centre (SLRDC), Hyderabad, Ms P.
Padmaja, Mr. K. Shrikanth and Mr. Arun
Kumar in the design category. A vote of
thanks was proposed by Mr. P. Soundara
Rajan, Managing Director, (Helicopter
Complex).

r. K Tamilmani and Dr. Manas
K Mandal takes over as Chief
Controllers of DRDO.
Dr. K Tamilmani, Distinguished Scientist, and Chief Executive,
Centre for Military Airworthiness and Certification (CEMILAC),
one of the establishment of Defence Research & Development
Organisation (DRDO) , Ministry of Defence has been appointed as
the Chief Controller (R&D), Aeronautics. Graduate in Aeronautical
Engineering at MIT, Chennai, Dr. Tamilmani did his post graduation
in BITS, Ranchi, MA (Defence Studies) at Madras University, MBA
(HRD) at IGNOU and has been conferred with the Doctoral Degree
in “Defence and Strategic Studies” by the University of Madras.
He served as the Director, Center for Air Borne Systems (CABS)
before being appointed as the Chief executive (Airworthiness),
CEMILAC . He is also a Flight Test Instrumentation Engineers
trained at EPNER, France.

with tandem duel seats meant to provide
advanced flying and weapons training.

Dr. Manas K Mandal, Outstanding
Scientist / Scientist ‘H’, Director, Defence
Institute of Psychological Research (DIPR),
one of the establishment of Defence
Research & Development Organisation
(DRDO) , Ministry of Defence has been
appointed as the Chief Controller (R&D)
Life Sciences. Dr Mandal has obtained his
Postgraduate and Doctorate degrees from Calcutta University . He
has completed his post-doctoral research programme at Delaware
University (Fulbright Fellow), USA in 1986-87 and at Waterloo
University (Shastri & NSERC Fellow) Canada, in 1993-94.
Dr Mandal served as a Professor of Psychology at the Department
of Humanities and Social Sciences, IIT, Kharagpur. He was also a
visiting professor at Kyushu University, Japan, Fulbright Visiting
Lecturer, Harvard University, USA. He has been the recipient of
several awards & various research fellowships at national and
international levels, such as, International Scientific Exchange
Award (Canada), Fulbright Fellowship (USA), Shastri Fellowship
(Canada), Seymour Kety grant (USA), Career Award (India), Young
Scientist Award (India), DRDO Spin off Technology Award, National
Association of Medical Sciences Award, etc.
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IMDEX Asia 2013

a must-attend event for industry players, officials
IMDEX Asia 2013 is well-positioned and timely
for businesses to address the growing demands in
Asia. Held in Singapore from 14 – 16 May 2013 at
the purpose built Changi Exhibition Centre, the
biennial IMDEX Asia is Asia Pacific’s largest dedicated
international maritime defence show. Organised
by Experia Events Pte Ltd with the support of the
Republic of Singapore Navy, IMDEX Asia provides
invaluable opportunities for its delegates to network
and establish business contacts. Mr Jimmy Lau,
Managing Director, Experia Events Pte Ltd, shares his
thoughts in this interview to Aeromag Asia.
How is IMDEX Asia well-positioned
and timely for businesses to address
the growing demands in Asia?
According to market analysis firm AMI
International, the Asia Pacific region
recently surpassed Europe as the world’s
second largest naval market after the
United States, with projected spending
of over US$201 billion in the next two
decades on around 1,055 ships.
IMDEX Asia 2013 is well placed to take
advantage of Singapore’s strategic
location at the heart of Asia’s flourishing
naval and maritime industry. Recognised
as Asia-Pacific’s foremost maritime
defence show, IMDEX Asia continues to
be the platform of choice and a mustattend event for industry players and
high-level government and navy officials
to network, forge partnerships and tap
business potential in the thriving Asia
Pacific region.
Could you talk about the participation
at this international maritime defence
show, and what’s in store for the
attendees?
At present, more than 80% of our
exhibition space has already been
booked. We will be welcoming new
exhibitors
including
Fincantieri,
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Luerssen Marine Technology, Scania,
Schiebel and Westport Shipyard
alongside returning top companies
such as DCNS, Lockheed Martin and ST
Engineering.
IMDEX Asia is constantly innovating and
improving to provide a better experience
for our delegates and exhibitors. One of
the new highlights of IMDEX Asia 2013
will be the onsite demonstrations of
Unmanned Aerial Systems (UAS), which
have been fast gaining ground in the
industry.
IMDEX Asia 2013 will also feature a
Danish Pavilion, led by Naval Team
Denmark, making a return to the show
with a larger presence after its debut
in IMDEX 2009. The Danish Pavilion will
bring together top companies such as
Terma, Desmi, Nordic Defence Industries,
Odense and DC-Supply.
IMDEX Asia 2013 will also play host
to the first-ever Asian edition of the
International
Naval
Engineering
Conference (INEC), known as INEC@
IMDEX Asia. INEC has established itself
as one of the world’s foremost forums to
discuss naval technology and engineering
issues that are of strategic relevance to
navies around the world.
Returning highlights include the

Diehl will
partner with
Bombardier
in business Jet
Market

D

Jimmy Lau
Managing Director
Experia Events Pte Ltd

Warships Display, an impressive line-up
of warships from all over the world, and
the Static Display, which will showcase
the ridged-hulled inflatable boats (RHIBs),
unmanned aerial vehicles and helicopters.
Also held in conjunction with IMDEX Asia
2013 will be the International Maritime
Security Conference (IMSC), which will
gather Navy Chiefs, senior naval officers,
and Coast Guard Directors-General to
address strategic security and safety
issues.
What’s being specifically done to
provide opportunities for delegates
to network and establish business
contacts?
IMDEX
Asia’s
VIP
Delegation
Programme plays a key role in
the event’s growing prestige and
established position among leading
naval shows of the world. The VIP
Delegation Programme provides a
unique opportunity for participating
companies to introduce state-of-the-art
maritime defence systems, equipment
and services to key decision-makers
in the naval and maritime defence
industry. IMDEX Asia brings together
the largest gathering of high-level
delegations, and exclusive one-on-

iehl Aerosystems, a leading
partner for aircraft cabin
design and integration, as
well as a first tier supplier for avionics
solutions, has achieved a major success
in the business jet market. Bombardier
has awarded two companies in the
Diehl Aerosystems organisation with
contracts for the development and
production of a wide range of cabin
interiors products for its Global 7000
and Global 8000 business aircraft.
The Diehl Aerosystems work package
for Bombardier’s aircraft consists of the
periphery package for the aircraft cabin
– including the baggage compartment
– with high-end surface treatments
and optimised acoustic behavior (Diehl
Aircabin). As part of the deal with
Diehl Aerospace, cabin illumination
is included with all-LED technology,
based on a mood lighting concept for
improved passenger comfort.
The Bombardier Global 7000 and
Global 8000 aircraft are business jets
that transcend the boundaries of
the large business aircraft category.

one meetings will be pre-arranged for
exhibitors to maximise their exhibition
value.
Could you share your thoughts on
the International Naval Engineering
Conference and Exhibition?
This year, IMDEX Asia will play host to the
first-ever Asian edition of the International
Naval Engineering Conference (INEC).
Singapore has been chosen to host INEC
in Asia in view of its strategic location at
the heart of Asia’s flourishing naval and
maritime industry.
The inaugural INEC@IMDEX Asia is
themed ‘Transforming Naval Capabilities
– Riding the Next Technology Wave’. It
aims to complement the biennial INEC in
Europe with a greater emphasis on naval
engineering issues in the Asia Pacific

The Global 7000 aircraft flies 7,300
nm/13,520 km at Mach 0.85 with 10
passengers and the Global 8000 aircraft
is capable of flying 7,900 nm/14,631 km
at Mach 0.90 with eight passengers.
Both aircraft have an out-standing high
speed cruise capability of Mach 0.90.
The business jet industry expects
to serve a market for 24,000 aircraft
worldwide over the next 20 years.
These contracts mark a major success
for Diehl Aerosystems on the market for
business jets, as it is the result of the first
combined approach with both cabin
interiors and cabin lighting products to
an aircraft manufacturer in this segment.
The Diehl Aerosystems companies won

region, using the opportunity provided
by IMDEX Asia, with its attendant naval
delegations, industrial participation and
trade visitors, to generate high level
exchanges and discussion.
Over the years, we have witnessed
significant technological advancements
in the naval industry, making it important
for stakeholders to keep their fingers
on the pulse of the latest innovations in
technology. It is certainly exciting for us to
be able to partner IMarEST to bring INEC to
Asia for the first time. Not only will INEC@
IMDEX Asia enhance the experience of all
our delegates at IMDEX Asia, it will also play
an important role in providing professional
development opportunities for the naval
engineering industry in Singapore and the
Asia Pacific region.

Bombardier as a new customer for these
product groups.
Diehl Aerosystems is a Corporate
Division of Diehl Stiftung & Co. KG
and covers all aero-space activities of
the Diehl Group. With its operational
units Diehl Aerospace, joint venture
with Thales, and Diehl Aircabin as well
as Diehl Service Modules and Diehl
Comfort Modules, Diehl Aerosystems is
a leading systems supplier for avionics
and cabin solutions. The Corporate
Division currently has around 3,700
employees. Amongst its customers are
leading aircraft manufacturers (OEMs),
such as Airbus, Boeing, Eurocopter and
Embraer.

Could you talk about Experia Events?
Experia Events specialises in organising
and
managing
exhibitions
and
conferences of strategic interest, fostering
industry development and thought
leadership.
Over the years, we have built a strong
portfolio in aerospace and defence
with the highly successful Singapore
Airshow, Asia’s largest and one of the
three most important aerospace and
defence exhibitions in the world and
IMDEX Asia, the leading international
maritime defence exhibition in Asia.
Our expertise also extends to the
government and lifestyle sector
through key events such the inaugural
ScreenSingapore, World Cities Summit
and the Singapore International Water
Week.
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India modernising its Navy rapidly

Bob Nugent
Vice-President for Advisory Services
AMI International

Could you give us an insight into
global naval defence industry and
defence procurement?
AMI currently follows 510 new naval ship
and submarine construction programs
worldwide that will deliver more than
3,600 ships and submarines to the world’s
sea services over the next 20 years. This
represents a global new build naval
market worth (acquisition cost of hulls
and the systems that go on them) of
about US$780B. Over the past 5 years,
AMI’s forecasted aggregate value for the
20 year world naval market has increased
20%, representing substantial organic
growth beyond annual shipbuilding cost
inflation.
While the United States (US) is forecast
to remain the world’s largest naval market
by value, the Asia-Pacific region recently
surpassed Europe as the world’s second
largest naval market. AMI projects that
navies within the Asia-Pacific region
will spend a combined US$190B on
almost 1000 new ships, surface craft
and submarines through 2031, making
up almost a quarter of the world’s future
naval ship procurement spending on new
ships and onboard systems.

Aeromag

48

Despite declining naval budget forecasts in other parts of the world,
Asia Pacific countries continue to show a pattern of steady growth
across a wide variety of naval capabilities. According to AMI
International, the Asia Pacific region has surpassed Europe as the
world’s second largest naval market. This includes more than 800
new ships and submarines worth over US$180B in the next two
decades. The growth in naval spending in the Asia Pacific region is
led by China and India, both expected to procure more than 100
new ships and submarines over the next two decades. Amidst the
growing maritime competition in the South China Sea, the coastal
states in Southeast Asia (SEA) also seem to be gearing themselves
up. The top six markets in SEA, Singapore, Malaysia, Vietnam,
The Philippines, Thailand and Indonesia, are set to spend more
than US$25B on new naval ships through 2031. Given this positive
market outlook, IMDEX Asia 2013 is well-positioned and timely
for businesses to address the growing demands in Asia. Held in
Singapore from 14 – 16 May 2013 at the purpose built Changi
Exhibition Centre, the biennial IMDEX Asia is Asia Pacific’s largest
dedicated international maritime defence show. Mr Bob Nugent,
Vice-President for Advisory Services, AMI International, shares his
thoughts in this interview to Aeromag Asia.

What are the factors behind Asia’s
steady growth in this regard and what
this means for the global industry?
Sustained
superior
economic
performance is the primary factor in the
steady growth of the Asian-Pacific naval
market over the past quarter century.
Positive GDP is usually a necessary
factor when a country seeks to increase
its investment in new naval platforms,
and most countries in the Asia-Pacific
region have achieved that steady growth
in GDP that supports expanding naval
capabilities.
Additionally, the changing global
security environment—the end of the
Cold War, the rise of maritime security
issues like piracy and illegal fishing—
have prompted many in the region to
seek more capable and balanced fleets to
address the wider challenges of securing
their maritime interests.
And with the rise of world-class naval
builders and exporters in the A-P region
has come increasing competitive pressure
on traditional naval ship and system
exporters in Europe and the US.

Could you talk in some details
about the naval defence industry and
defence procurement in India?
India is one of the world’s leading
naval powers. With dramatic expansion
and modernisation programs underway,
India is poised to field new submarines,
aircraft carriers, complex surface
combatants and modern small fast
ships and accompanying aviation and
support fleets over the next 20 years.
With these new naval investments, India
will increasingly be capable of wielding
“full spectrum” naval power across the
globe.
In the Asia-Pacific region, India and
many of its neighbors are achieving the
sustained economic growth needed to
expand investment in navies, coast guards
and other maritime security agencies.
New Indian ship procurements will deliver
capabilities to project naval power,
support international coalitions, protect
territorial seas, offshore resources and
sealines of communication, and conduct
humanitarian assistance & disaster relief
operations.
India’s new aircraft carrier, destroyer,
nuclear and conventional submarine,

Elbit Systems delivers Hermes
900 unmanned aircraft system

lbit Systems Ltd. (“ESL”) has
delivered
a
Hermes
900
unmanned aircraft system (UAS)
to a customer in the Americas. The
programme includes delivery of ESL’s
Hermes 900 unmanned air vehicles,
Universal Ground Control Stations
(UGCS) including installation in a mission
control center, advanced electro-optic
systems and additional unique systems.

Due to high demand, ESL has
increased its UAS production activities
and will soon be delivering additional
Hermes 900 systems to other
international customers,
ESL announced on December 31, 2012
that it was awarded a second contract
to supply a wide range of Hermes 900
UAS to the Israel Defense Forces (IDF).
The contract, a follow-on to the initial

IDF order for Hermes 900 in 2010,
calls for development of additional
advanced UAS capabilities as well as UAS
maintenance services.
On January 27, 2013, ESL announced
that it received an approximately
$35 million contract from the Israel
Ministry of Defense (“IMOD”) for the
development of advanced features for
Unmanned Aircraft Systems (“UAS”).
One of the mission requirements is
the quick re-configuration of the UAS’
payloads.
The Hermes 900 is well positioned as
global leader in persistent intelligence,
surveillance, target acquisition and
reconnaissance (ISTAR), border control
and ongoing security missions. The
Hermes 900 offers advanced and unique
capabilities, including operation under
adverse weather conditions, long
endurance, high flight altitude and large
multi-payload capacity.

frigate, amphibious and patrol craft
construction
programs
top
the
region’s naval spending list. This naval
modernisation is unfolding at a sustained
and deliberate pace, and the result will
be a balanced portfolio of new ships and
submarines to serve India’s interests at
sea well into the 21st century.

through 2032 is:
China: US$19.9B (141 hulls)
India: US$ 55.6B (204 hulls)
Taken together, the two countries
represent about 35% of the region’s
future naval market over the next 20 years
by volume (number of new hulls), and
about 40% by market value.
India and China continue to steadily
modernise their navies and other sea
services (Coast Guards). Each country
looks to build a balanced portfolio of
new ships and submarines, while also
embarking on significant upgrades to
coastal and maritime security fleets.
Several nuclear and conventional
submarine programs and new aircraft
carrier construction programs in India and

China make them “top of the table” as the
region’s new ship buyers in the coming
decades.
India’s Scorpene procurement and
follow-on P-75I submarine program
remain the centerpieces of the region’s
largest confirmed spender on new
submarine capability. The launch of the
indigenous Arihant nuclear submarine
also marks a long-awaited next step in
India’s development as a global navy.
China’s submarine programs continue
to draw great interest in the region.
China is forecast to add 16 conventional
and nuclear powered hulls to the fleet
over the next 5 years, the most number
of new hulls of any A-P navies for that
period.

E

How does it compare with China’s?
In
terms
of
projected
naval
procurements, the Asia-Pacific region is
led by India and China. Each country is
expected to procure a number of new
ships and submarines over the next
two decades.
Projected acquisitions
and spending on new naval platforms
over the same period by both countries

Sailors

&Warriors

Special Issue for Imdex
ASia 2013,Maritime
Defence Show at Singapore
14 - 16 May 2013.
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Maiden flight of LSP 8 (LCA-Tejas)
Longest possible distance in
one direction: 40000 km
Planet earth, home of all known life forms

Highest pull-down forces up
to 40000 Newtons
VERO-S, Quick-Change Pallet System from SCHUNK

T

he last aircraft in the Limited
Series Production programme
of LCA-Tejas (LSP-08) took off on
its maiden flight from HAL airport. The
performance of the aircraft was flawless,
said Dr. R. K.Tyagi, Chairman, HAL. The
aircraft was flown covering a flight
envelope at supersonic speeds and at an
angle of attack of 20 degrees which is the
current maximum limit cleared by design.
With this, the Initial Operation Clearance
(IOC) for the aircraft can be expected
soon.

Air Cmde K.A. Muthana, VSM, Program
Director (Flight Test) piloted the aircraft
on its maiden flight.
The aircraft with a build standard akin to
the Initial Operation Clearance standard
underwent series of rigorous checks by
the certifying and inspecting agencies
during the last fortnight with a few taxy
checks to assess the aircraft performance.
The flight clearance by the certifying
agencies was accorded for the aircraft
after ensuring that all the aircraft systems
were functioning satisfactorily on ground.

Till now aircraft normally undergo high
speed taxy trials prior to the first flight.
However, with the confidence gained by
the flight crew and the certifying agencies
during the build and ground checks a
decision was taken to proceed with first
flight without going through a separate
high speed taxy trial.
Aircraft systems related to fuel,
environment condition, electrical and
avionics which had undergone series of
modifications based on feedback from
earlier aircraft functioned well.

MathWorks announces Release 2013a of the
MATLAB and Simulink Product Families

M

athWorks
announced
Release 2013a (R2013a) of
its MATLAB and Simulink
product families. New in this release is
the introduction of Fixed-Point Designer,
which combines the functionality of
Fixed-Point Toolbox and Simulink Fixed
Point. Also included are capabilities
within Phased Array System Toolbox
and SimRF that strengthen wireless and
radar communications system design.
R2013a also updates 80 other products,
including Polyspace embedded software
verification products.
For MATLAB, R2013a highlights include:
MATLAB: Unit test framework for the
MATLAB language
Financial
Instruments
Toolbox:
Calibration and Monte Carlo simulation
for Hull-White, Linear Gaussian and
LIBOR market models
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Image Processing Toolbox: Image
segmentation using active contours, C
code generation for 10 functions, and
GPU acceleration for 11 functions
Image Acquisition Toolbox: Kinect for
Windows sensor support for acquiring
images, depth maps, and skeleton data
Statistics Toolbox: Support vector
machines (SVMs) for binary classification,
PCA algorithms for missing data, and
Anderson-Darling goodness-of-fit test
Data Acquisition Toolbox: Support
Package for Digilent Analog Discovery
Design Kit
Vehicle Network Toolbox: XCP support
for accessing ECUs on CAN bus
Communications System Toolbox:
Sphere Decoder and Constellation
Diagram System objects
Computer Vision System Toolbox:
Viola-Jones object detection training,

FREAK feature extraction, and other new
functions
DSP System Toolbox: Spectrum
Analyzer and Logic Analyzer scopes and
triggering of time scopes
Phased
Array
System
Toolbox:
Polarization support, array tapers, and
apps for sensor array analysis, waveform
analysis, and radar equation calculation.
R2013a highlights for Simulink include:
Simulink: Simulation Performance
Advisor, masking of linked library blocks,
and active variant control via logical
expressions
SimRF: Circuit Envelope solver for fast
simulation and model load time
SimMechanics: Published XML schema
for importing models from CAD and
other systems
Simulink Design Verifier: Array out-ofbounds checking

Superior Clamping
and Gripping
Where clamping technology and gripping systems are
concerned, we are the superior provider. SCHUNK is
the No. 1 worldwide supplier of high craftsmanship,
all from a family-owned company. From the smallest
parallel gripper, to the largest chuck jaw program.
We would be glad to inform you.

SCHUNK Intec India Private Limited
No. 80-B, Yeshwanthpur Industrial Suburbs, Bengaluru-560 022
Phone +91 80 40538999, Fax +91 80 40538998
info@in.schunk.com

www.schunk.com
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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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For career opportunities visit: www.mathworks.in/company/jobs

