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A
At the outset, we at SP 
Guide Publications wish our 
readers  a very Happy and 
Prosperous New Year! For us, 
2014 is momentous as we move 
into the Golden Jubilee Year! As 
we pay tribute to our founder 
Shri Sukhdeo Prasad Baran-
wal, we reiterate our commit-
ment to constantly endeavour 
to enhance the product offering. 
SP’s Aviation is one of our oldest 
and niche magazines on mat-
ters related to  military and civil 
aviation. In the Golden Jubilee 
Year we renew our resolve to 
continue to address the security 
concerns of the nation.

The  year  2013 ended with  
two important developments 
in  military aviation  especially 
for the Indian Air Force (IAF). 
The first was  finalisation of an 
order for additional six C-130J Super Hercules  aircraft for the 
IAF that will enhance special operations capability. The second 
and  the most heart-warming event  of the year  was the grant 
of initial operational clearance for the indigenous LCA Tejas Mk 
1. In a ceremony on December 20, 2013 at Bengaluru, the Tejas  
was formally cleared for induction into the IAF. The event was 
of special significance for the Indian aerospace industry as 
India can now boast of possessing the capability to produce 
a combat aircraft with the technical and industrial resources 
available within the country. A report on the event appears in 
this issue in the regular columns “In Focus”. Also, an analysis 
on how best the IAF can benefit from this notable achievement 
of the Indian aerospace industry is also included in “Forum”.  

The dawn of the New Year  also witnessed  change of guard 
in the IAF with Air Chief Marshal Arup Raha taking over as 
the Chief of the Air Staff. In a first and exclusive interview with  

SP’s  Aviation, the CAS sum-
marised the major challenge 
before the IAF being “to remain 
a contemporary aerospace 
power which possesses credi-
ble response options.” We  wish 
the CAS  a successful tenure in 
his new assignment.

 In the domain of civil 
aviation, the industry added a 
new feather in its cap with the 
inauguration of  the  swankiest 
Terminal 2 at the Chhatrapati 
Shivaji International Airport in 
Mumbai. This state-of-the-art 
facility has surpassed the global 
standards. All this and more in 
this first issue of SP’s Aviation 
in the Golden Jubilee Year.

We wish our valuable read-
ers a Happy New Year!

The dawn of The new Year 
wiTnessed change of guard in 
The iaf wiTh air chief Marshal 
arup raha, a professional of 

high repuTe, Taking over baTon 
as chief of The air sTaff. The 

firsT issue of sp’s aviaTion looks 
aT soMe of The Major fuTure 
prograMMes which creaTe 
inTense exciTeMenT wiThin 

aviaTion enThusiasTs.

jaYanT baranwal 

Publisher & editor-in-Chief

Our FOunder 
Shri SukhdeO PraSad Baranwal
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 • 
Minister of Defence

inDia

am happy to learn that SP Guide Publications is completing 50 
years of existence.

Since its inception in 1964, SP Guide Publications has played an 
unmatched and a vital role by serving our Armed Forces and their 
concerns.

The publications’ efforts have been appreciated by all its readers. 
I hope that SP Guide Publications will continue to serve our Armed 
Forces and the nation in the years to come.

I wish SP Guide Publications the very best in its endeavours.

Jai Hind.

(A.K. Antony)

I 

Message
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On December 20, 2013, India signed 
a `4,000-crore deal with the United 
States for six C-130J Super Hercules 
special operations aircraft for the 
Indian Air Force (IAF) through the for-
eign military sales (FMS) route. The 
proposal was cleared by the Cabinet 
Committee on Security (CCS) headed by 
the Prime Minister. The IAF already has 
a fleet of six similar planes acquired 

at a cost of `5,500 crore which are 
based at Hindon airbase. The IAF uses 
it for carrying out special operations 
including landing on inhospitable air-
strips in the Ladakh area. The new lot 
of six planes will be located at Pan-
agarh in West Bengal, which would 
be the headquarters of the proposed 
Mountain Strike Corps of the Army 
along the Sino-Indian border.

The C-130J-30 Super herCuleS is a versatile military trans-
port aircraft manufactured by Lockheed Martin of the United 
States. In service with the US since the 1950s, the C-130J-30, 
15-feet longer than the C-130J aircraft, is the newest and highly 
advanced version of the Hercules family and is powered by four 
Rolls-Royce AE2100D3 turboprop engines fitted with new and 
efficient six-bladed propellers, delivering 4,637 shaft horse- 
power each. The modern flight deck features digital avionics 
and a glass cockpit with four L-3 liquid crystal display systems. 
The C-130J was first inducted into the United States Air Force 
(USAF) in April 2004. So far, nearly 2,500 aircraft of the Hercu-
les family have been built for 67 countries.

It was after Aero India 2005 during which the C-130J Super 
Hercules was displayed for the first time in India that the IAF 
began to seriously consider acquiring this aircraft for special oper-
ations. The IAF was particularly impressed by the ability of the air-
craft to operate from semi-prepared, short and by night from unlit 
runways, attributes that are essential prerequisites for operations 
in anti-terrorism scenarios. The aircraft is equipped with naviga-
tional aids and equipment with which it can undertake precision 
low-level flying, aerial delivery both by day and night. Self-protec-
tion systems and other features are provided on the platform to 
improve aircraft survivability in hostile air defence environments. 
The aircraft is also equipped with air-to-air receiver refuelling 
capability for extended range operations. With engines delivering 
higher power, compared to its predecessors, the J model delivers 
good performance in hot and high operating conditions. 

However, as the IAF did not agree to sign the somewhat 
restrictive communications interoperability and security memo-
randum of agreement (CISMOA) end-user monitoring agreement, 
the terms of which were not quite acceptable, it will not receive the 
related communications and security equipment, which according 
to the US is of sensitive nature. The IAF has integrated an equiva-
lent indigenously developed system in its place. While the primary 
focus of the IAF is to employ these aircraft for special operations, 
the fleet can also provide the IAF with both strategic and tactical 
airlift capabilities. By October 2011, the IAF received all the six 
aircraft ordered in 2008 under a $1.2-billion contract. The deliv-

ery of aircraft concluded on December 20, 2013. After delivery of 
the recently ordered six aircraft, which are expected to commence 
in 2016, Number 77 Squadron called Veiled Vipers will reach its 
full strength of 12 aircraft. This new batch of six aircraft to join 
the Squadron will also be capable of special operations and the 
contract includes the supply of six spare Rolls-Royce AE2100D3 
engines, eight BAe Systems AN/ALR-56M advanced radar warn-
ing receivers and AN/ALE-47 countermeasures dispensing sys-
tems, eight ATK AN/AAR-47 missile warning systems, eight AAQ-
22 Star SAFIRE III special operations suites by FLIR Systems and 
eight Rockwell Collins ARC-210 radios, and 3,200 flare cartridges.

Consequent to the implementation of the policy on man-
datory 30 per cent offset obligation on the part of the foreign 
vendor awarded defence hardware contracts as enshrined in 
the Defence Procurement Procedure, some components for the 
C-130J are now being made in India. Tata Lockheed Martin 
Aerostructures Limited, a joint venture between Tata Advanced 
Systems and Lockheed Martin, has begun manufacturing the 
Centre Wing Box of the C-130J for Lockheed Martin. Delivery of 
this component has already commenced.

Acquisition of this highly capable aircraft by India has not 
only enhanced the operational capability and prestige of the 
IAF, it has also served to promote foreign policy and national 
security objectives of the US through strengthening of the Indo-
US strategic partnership. The IAF is now in a better position to 
help the nation play a more meaningful role in the region. The 
aircraft has already made an impact in disaster management 
not only within the country but in the region as well. 

Coincidentally, the contract for the six additional C-130J-30 
aircraft has been signed amidst escalating diplomatic row between 
India and the US over the alleged exploitation by an Indian lady 
diplomat of her Indian domestic help. Deals related to acquisition 
of military hardware have in the recent past often run aground for 
a variety of reasons. Fortunately in this case, better sense seems 
to have prevailed. After all, national security ought not to be held 
hostage to dispute over an allegedly underpaid maid! SP

—By Air Marshal (Retd) B.K. Pandey

VIEWS: 

NEWS:

DEal SIgNED for SIx aDDItIoNal 
C-130J SupEr HErCulES aIrCraft
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Finally, IOC  
for Tejas

Till date, over 2,450 sorties have been flown to achieve initial operational clearance which coincidentally is 
timed with the retirement of the MiG-21 FL fleet. While the air warriors of the IAF can now begin to savour 
the new machine, the next and equally critical step in the Tejas development programme would be its final 

operational clearance.

December 20, 2013, was indeed a red letter day for the 
Indian Defence Research and Development Organisation 
(DRDO), the Indian aerospace major the Hindustan Aeronautics 
Limited (HAL) and the Indian Air Force (IAF), the fourth largest 
in the world and the pride of the nation. It was a day when the 
national aspiration of indigenously building a modern and con-
temporary combat aircraft was fulfilled when in an elaborate 
and high-profile ceremony at Bengaluru, the light combat air-
craft (LCA) christened in 2001 as ‘Tejas’, was formally granted 
initial operational clearance (IOC), paving the way for the induc-
tion of LCA Mk 1 into operational service. 

The programme to develop a multi-role, light weight air-
craft primarily to replace the ageing fleet of MiG-21 aircraft, 
whose induction into the IAF had commenced in the 1960s, was 
initiated in 1983 with the government sanctioning `560 crore 
for a ‘Programme Definition Project’. A number of objectives 
were stipulated for the exercise which included evaluation of 
the capability of the Indian aerospace industry and the support-
ing scientific institutions in the country to design, develop and 
manufacture a combat aircraft through industrial and technical 
capability available at their disposal; suggest a configuration for 
the platform; make an assessment of the likely challenges the 
DRDO would be confronted with in the execution of the proj-
ect and the possible solutions to cope with these. In 1984, the 
government established the Aeronautical Development Agency 
(ADA) under the DRDO to take charge of the LCA programme. 
The other and equally important objective of this programme 
was to spur the development of the Indian aerospace industry 
and build up all-round capability to achieve a high degree of 
self-reliance in this regime. 

Based on the project report, 
the Air Headquarters drew 
up and finalised the Air Staff 
Requirements (ASR) in 1985. 
Thereafter, in 1988, the gov-
ernment sanctioned another 
instalment of `1,628 crore for 
the design and development 
phase of the LCA. However, 
it was only a decade after the 
‘Programme Definition Project’ 
was initiated in 1983, that the 
proposal for the development 
of a LCA was finally submitted 
to the government. 

The LCA programme was 
led by ADA with HAL as its 

principal partner. A large number of laboratories under the 
DRDO and the Central Scientific and Industrial Research (CSIR), 
certification agencies, the IAF, academic institutions as well as 
private and public sector undertakings, participated in the pro-
gramme to develop the aircraft. As a result of the combined 
effort of all these agencies, the prototype of the LCA undertook 
its maiden flight on January 4, 2001, good 18 years after the 
LCA programme was commissioned. It was on this occasion 
that Atal Bihari Vajpayee, the then Prime Minister of India, for-
mally named the LCA as ‘Tejas’ meaning ‘radiance’. 

The LCA Tejas has a pure delta wing configuration with no 
tail plane or fore plane, has a single dorsal fin and has tech-
nologies such as fly-by-wire flight control system, multi-mode 
radar, integrated digital avionics system and major airframe 
structures made of composite material. The aircraft is powered 
by the F 404 IN20, a well proven turbofan engine, designed 
and manufactured by the General Electric Aircraft Engines of 
the US. ADA was responsible for the design and development 
of the aircraft’s avionics suite and its integration with the flight 
controls, environmental controls, aircraft utilities systems man-
agement as well as stores management system. As the prime 
contractor, HAL was responsible for design of the LCA, systems 
integration, manufacture of the airframe, final assembly of the 
platform, flight testing and service support. 

Till date, over 2,450 sorties have been flown to achieve IOC 
which coincidentally is timed with the retirement of the MiG-
21 FL fleet. While the air warriors of the IAF can now begin to 
savour the new machine, the next and equally critical step in the 
Tejas development programme would be its final operational 
clearance (FOC) for which the deadline stipulated by the Min-

ister of Defence A.K. Antony is 
December 2014. FOC will equip 
the Tejas with in-flight refuel-
ling capability, beyond visual 
range missiles, a new close 
combat missile, an integral gun, 
additional weapons and new 
drop tanks for supersonic flight.

To what extent would the 
Tejas help in arresting the  
rapidly eroding operational 
potential of the IAF? For some 
views on this vital question, 
turn to Forum. SP

—By Air Marshal (Retd)  
B.K. Pandey

moving forward:  
IOC-2 awarded tO lCa tejas

Ph
O

tO
g

r
aP

h
: 

d
r

d
O



Indigenisation
F

o
r

u
m

7ISSUE 1 • 2014 www.sps-aviation.com

A
After 30 yeArs of effort by the Indian aerospace industry, 
an investment of `25,000 crore by the government and constant 
hounding by the Indian Air Force (IAF), the light combat aircraft 
(LCA) Tejas has been able to achieve initial operational clearance 
(IOC) on December 20, 2013. The platform has been designated 
as the Mk 1. However, a notable and somewhat tragic deficiency 
that to an extent subdues the glory of this achievement, is the 
failure on the part of the Gas Turbine Research Establishment 
(GTRE), an agency under the Defence Research and Development 
Organisation (DRDO), to successfully design and produce the 
indigenous Kaveri engine for LCA Tejas Mk 1 despite over two 
decades of effort and staggering levels of investment. In the case 
of the LCA Mk 1 fleet, the IAF will have no option but to continue 
to depend on a foreign source for the upkeep and replacement of 
the power plant which represents the heart of the aircraft.

On the occasion of the formal grant of IOC for the LCA Tejas 
on December 20, 2013, the Minister of Defence A.K. Antony 
said, “Don’t think LCA programme is complete. IOC is only the 
semi-final. The final is yet to come. If you can come from qualify-

ing rounds up to semi-finals, to get to finals will be easy. I asked 
P.S. Subramanyam, Director of the Aeronautical Development 
Agency, whether he is ready for final operational clearance of 
the aircraft by December 2014. He said that he was ready. The 
success is not 100 per cent, but we are nearing success.”

The IAF in the meanwhile, has placed orders for 40 LCA 
Tejas Mk 1 with which it plans to raise two squadrons to be 
located at the Air Force base at Sulur near Coimbatore in South 
India, at least initially. Given the initial rate of production at 
eight aircraft annually which is admittedly slow by any stan-
dard, it may take up to five years after the grant of final opera-
tional clearance (FOC) for the Hindustan Aeronautics Limited 
(HAL) to complete delivery against the initial order for 40 air-
craft. It is learnt that HAL plans to eventually ramp up the rate 
of production to 16 aircraft per year. Even then, the IAF can 
only hope to see the LCA Tejas Mk 1 fleet of two squadrons 
operational by the end of this decade at the earliest. Even while 
the immediate priority for the LCA Tejas Mk 1 programme is 
now focussed on obtaining FOC by the end of the year, the Chief 

In conformity with the mantra of indigenisation, the LCA Tejas MK 1, a product of the Indian 
aerospace industry, is available to the IAF more readily and at much lower cost as compared 

to the fancy and far more expensive platforms from foreign sources

BEYOND LCA 
TEJAS MK 1

The Defence MinisTer, A.K. AnTony hAnDs over The ‘releAse To service DocuMenT’ To The Then chief of The Air 
sTAff, Air chief MArshAl n.A.K. Browne, on DeceMBer 20, 2013
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of the Air Staff Air Chief Marshal N.A.K. Browne was looking 
ahead when in his address to the gathering on December 
20, 2013, he said, “As the programme gathers pace, we must 
remember that the final goal for all of us is not just the LCA 
Tejas Mk 1, but the LCA Tejas Mk 2. While the Indian Air Force 
will induct the Tejas LCA Mk 1, a demand for the LCA Tejas Mk 
2 has already been raised, which the DRDO is working on. The 
LCA Tejas Mk 2 will have a better engine with higher thrust 
and improved radar system.” It is obvious from the above that 
the IAF is not contemplating on acquiring more than the ini-
tial batch of 40 LCA Tejas Mk 1 for which orders have already 
been placed with HAL. Instead, as per reports, the IAF plans 
to induct 80 (four squadrons) of the LCA Tejas Mk 2. To what 
extent is this course of action practicable under the prevailing 
uncertainty shrouding fresh inductions of combat aircraft and 
whether this decision by the Air Headquarters is in the best 
interest of the IAF, is a matter of debate. 

As the IAF is seeking a higher thrust-to-weight ratio for 
this indigenous combat platform, the LCA Tejas Mk 2 ver-
sion is to be fitted with a different engine that delivers higher 
thrust as compared to the F404. The new engine selected is 
the more powerful F414, 
once again from GE. It is 
understood that a contract 
with the American manu-
facturer for the supply 99 
F414 engines has already 
been concluded. Although 
the external dimensions i.e. 
length and diameter of the 
F414 is identical to those 
of the F404, the former is 
heavier by 163 lbs, has a 
thrust rating that is higher 
than that of the F404 by 
2,000 lb dry and 4,300 lb 
with afterburner and had 
a thrust-to-weight ratio 
of 9:1 as against 7.8:1of 
the F404. The F414 being 
capable of delivering sig-
nificantly higher thrust will 
in all likelihood necessitate 
redesign of the air intake. Also, the increase in all up weight 
due to higher weight of the new engine and the consequent 
design changes required in the airframe, would in all prob-
ability, result in a shift in the position of the centre of gravity 
of the aircraft. This would have implications on stability and 
control of the aircraft as well as on its handling characteristics 
over the entire operating envelope. There can therefore be no 
short route to operational clearance of the LCA Tejas Mk 2 as is 
being envisaged by the powers that be as the newly developed 
prototypes of the LCA Tejas Mk 2 would practically be a new 
aeroplane and hence would have to be put through an elabo-
rate process of evaluation and testing. The LCA Tejas Mk 2 can-
not thus be regarded and treated as merely an upgrade of the 
LCA Tejas Mk 1. Given the experience with the development of 
the LCA Tejas Mk 1, the time frame for the development of the 
LCA Tejas Mk 2 version cannot be predicted with any degree of 
certainty. The only thing that can be stated without a shred of 
doubt is that the LCA Tejas Mk 2 will not be a reality anytime 
soon. Given the complexities of an aircraft development project 
further complicated by tardy decision-making within the gov-
ernment and the defence public sector undertakings (DPSUs), 

and in this case the HAL; it could well take another 15-20 years 
to have the LCA Tejas Mk 2 operational in the IAF.

The combat fleet of the IAF is already down to 34 as against 
the newly authorised level of 42 squadrons. With the retirement 
by 2017 as planned, of the 250 odd MiG-21 still on the inventory 
of the IAF, followed by the phasing out of the MiG-27 aircraft, 
the strength of combat squadrons in the IAF will only reduce 
to well under 20 squadrons. This drastic erosion in operational 
potential will be only partly alleviated by the induction of the 
remaining four squadrons of Su-30MKI, unless further orders 
are placed beyond the current 272. The time frame for the final-
isation of contract for 126 Dassault Rafale medium multi-role 
combat aircraft (MMRCA) continues to remain uncertain. The 
uncertainty in the Indo-Russian fifth-generation combat aircraft 
(FGFA) project is also similar in respect of time frame for its 
induction into the IAF. In both cases, cost escalation may even-
tually emerge as a formidable impediment and how the next 
government will approach the problem, cannot be postulated at 
this point in time. All these factors will create new dilemmas for 
planners at the Air Headquarters responsible for the restoration 
of the combat fleet of the IAF. It is also highly unlikely that the 

LCA Tejas Mk 2 will be ready 
in time to replace the retir-
ing MiG-21 fleet. It would 
therefore not be prudent of 
the IAF to bank entirely on 
the LCA Tejas Mk 2 to fill the 
gap in the strength of com-
bat squadrons.

One ready solution to 
arrest the decline in the 
combat potential of the IAF 
is to consider replacement 
of the MiG-21 fleet with the 
LCA Mk 1, for which the 
programme was conceived 
in the first place. Former 
Chief Test Pilot for the LCA 
Tejas programme, Air Com-
modore Parvez Khokhar 
who was intimately associ-
ated with the development 
of this aircraft and has con-

siderable experience on this platform, had this to share, “In my 
view, the LCA Tejas Mk 1 in many ways is far superior to the 
MiG-21 that the IAF plans to retire by 2018. In my assessment, 
in some respects, performance of the LCA Tejas Mk 1 is better 
than that of the Mirage 2000 which is currently on the inventory 
of the IAF. As the MiG-21 fleet will be reaching the end of its 
total technical life in a few years and the IAF will have no option 
but to retire this fleet, it will be prudent on the part of the IAF to 
induct the LCA Mk 1 in numbers larger than currently ordered 
to replace the MiG-21.” Test pilots of the IAF, who collectively 
have flown nearly 2,500 sorties on the LCA Tejas Mk 1, do not 
hesitate for a moment to express full confidence in this platform.

But the most potent argument in favour of inducting the LCA 
Tejas Mk 1 into the IAF in numbers large enough to sustain the 
operational potential of the IAF is the fact that this platform is a 
product of the Indian aerospace industry, is available to the IAF 
more readily and at much lower cost as compared to the fancy 
and far more expensive platforms from foreign sources. This 
will also be in conformity with the mantra of indigenisation. SP

—By Air Marshal (Retd) B.K. Pandey
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D
D-Dalus is an aerial vehicle which combines the advan-
tages of helicopters with those of fixed-wing aircraft. It remains 
stable in the air, rotates up to 360 degrees about all three axes 
and has the ability to land on moving platforms, such as boats 
in rough seas, because of its three-dimensional synchronisa-
tion and ‘glue-down’ by reversed thrust. D-Dalus requires in 
forward flight 30 per cent to 60 per cent less power compared 
to helicopters because its vertical thrust is created by its high lift 
and low drag from the winged body design.

At the heart of the D-Dalus aircraft propulsion system lays 
a cyclogyro rotor assembly that converts power from a conven-
tional motor into a forced airflow across aerodynamic blades.

The propulsion consists of four sets of contra-rotating disks, 
each set driven at the same rpm by a conventional aero-engine. 
The disks are surrounded by blades whose angle of attack can 
be altered by moving an offset point located inside the hollow 
axis of the rotating disks. As each blade can be given a different 

angle of attack, the resulting main thrust can be in any required 
direction in 360 degrees around any axis. This allows the air-
craft to launch vertically, remain in a fixed position in the air, 
fly in any direction, rotate in any direction like a football, and 
thrust upwards thereby ‘gluing down’ on landing.

The idea behind the development of this aircraft is that it 
combines the positive flight characteristics of both rotorcraft 
and fixed-wing air vehicles and has the potential to operate in 
environments denied to conventional air platforms. SP

E-mail your comments to: 
letters@sps-aviation.com

At the heart of the D-Dalus aircraft propulsion system lays a cyclogyro rotor assembly that converts 
power from a conventional motor into a forced airflow across aerodynamic blades

Unmatched & 
Unrestricted

For video visit:  
www.sps-aviation.com
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technology  future aviation

By R. ChandRakanth

Aviation continues to change at an astonishing pace driven by factors that lie at the core 
of aviation. Future aviation hinges on design, speed and alternative fuels.
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technology  future aviation

C
Change is Constant. it 
envelops all fields, aviation 
included. It continues to change 
at an astonishing pace driven 
by factors that lie at the core of 
aviation. The evolution of the 
aerospace industry has been 
staggering, from the first plane 
designed and developed by the 
Wright brothers to now. It con-
tinues to change at an astonish-
ing pace driven by factors that 
lie at the core of aviation. These 
are as follows:

boeing Phantom Works has partnered with Nasa and the 
us air Force research Laboratory to study the struc-
tural, aerodynamic and operational advantages of the 

blended-wing body (bWb) concept, a cross between a conven-
tional plane and a flying wing design. the 8.5 per cent scale, 
remotely piloted X-48b is dynamically scaled to fly much like 
the full-size aircraft would fly. the X-48b bWb demonstrator 
is an experimental aircraft with potential tanking, weapons 
carriage as also command and control applications. it elimi-
nates the conventional tail rudder and has 20 control surfaces 
on the trailing edge, including ailerons and elevons, as well 
as rudders on the winglets. the innovative design allows for 
less drag which translates to reduced fuel consumption. and 
because the engines mount high on the back of the aircraft, 
there is less noise inside. the bWb is more than an idea. it’s 
an experimental aircraft in active testing and has the potential 
to change the course of aviation.•

BlENdEd WINg BOdy

airbus concept plane:  
NeW maNuFacturiNg methods WiLL eNsure 

the cost aNd eNviroNmeNtaL imPact oF 
buiLdiNg the aircraFt are reduced 
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•	 Design: First is the design. While the 
basic concept of an aircraft remains, the 
design has undergone a sea change. 

•	 speed: The next factor is speed. From 
10.98 kmph of the Wright Flyer to unbe-
lievable speed of 10,461 kmph or 8.4 times faster than the 
speed of sound, achieved by the National Aeronautics and 
Space Administration (NASA) X-43A, an unmanned experi-
mental hypersonic aircraft, fastest aircraft ever built, speed 
continues to thrill. 

•	 Fuel: Considering the pressure on the aviation industry due to 
high cost of aviation turbine fuel (ATF), engineers and scien-
tists are relentlessly pursuing work in the direction of alterna-
tive fuels, better fuel efficiency and improved performance.

•	 avionics: Communications, navigation, display and man-
agement of multiple systems have changed rapidly in sync 
with the needs of both the operator and the end-user. The 
key is user-friendly avionics.

Design Dazzle
In 2010, at the Farnborough International Airshow, Airbus 
unveiled a ‘Concept Plane’ that illustrated what air transport 
could look like in 2050, even 2030, if advances in existing tech-
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nologies continue apace. Airbus experts in aircraft materials, 
aerodynamics, cabins and engines came up with the concept 
plane, an “engineer’s dream”. It brings together a package of 
technologies that are unlikely ever to coexist in such a manner. 
It is not a plane intended to fly—it is a representation of the 
main technological fields that are being explored to fulfil  future 
needs: a significant cut in fuel burn, less noise and greater 
comfort. The design comprised ultra long and slim wings, semi-
embedded engines, a U-shaped tail and lightweight “intelligent” 
body,  features that will improve environmental performance.

new aircraft concepts
The European Union’s New Aircraft Concepts Research (NACRE) 
project in which Airbus is an industry partner is studying poten-
tial radical overhauls to aircraft design with the goal of improv-
ing eco-efficiency, optimising performance and reducing costs. 
Within this effort, the NACRE Pro Green aircraft specifically aims 
at the reduction of an airliner’s operational environmental foot-
print. It features an un-swept wing with a high span that reduces 
induced and friction drag due to natural laminar flow. The 
engines are mounted on top of the rear fuselage above a U-tail, 
in a way that noise emissions are shielded by the wing and the 
tail. The engines’ very large fan diameter is optimised for slow 
jet speeds in order to improve fuel efficiency and decrease noise.

The design range of the NACRE Pro Green aircraft concept 
is relatively short in order to reduce the overall gross weight 
and is designed for lower cruise altitudes, so that the exhaust 
emissions will be washed out from the atmosphere with the 
troposphere’s thermal convection. It will use drop-in fuel with 
similar properties as kerosene, possessing high energy density, 
enabling lowest energy consumption.

nasa showcases future aircraft
NASA has tried to envisage a future aircraft of 2025, reveal-
ing some examples of how a new, modern, innovative and 
eco-friendly aircraft should look like. Some design changes are 

terrafugia’s transition, a small airplane that doubles as a 
street-legal automobile, needs to be closely watched as it 
is going to transform city living. the company says it can 

switch between flying and driving modes in less than a minute, 
and despite a 26.6-ft. wingspan, can fit in a one-car garage 
thanks to its electro-mechanically folding wings. the transition 
has the distinction of being the only light aircraft designed to 
meet the us motor vehicle safety standards and the only car 
equipped with a full-vehicle parachute. it tops out at 160 kmph 
in the air with a range of about 640 km. on the highway, the 
transition manages decent fuel economy with 56 km per gallon. 
the price of terrafugia is about $2,80,000 and the company 
believes it will find a niche with practical benefits eliminating the 
need for ground transportation to and from an airport.•

TERRAFUgIA Is 
sTREET-lEgAl

mit aNd Nasa eNgiNeers testiNg a 
1/11th scaLe modeL versioN oF the 

d8 iN a subsoNic WiNd tuNNeL
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dEsIgNs FROm ThE BOEINg sTABlE

as sweet as suGar
the boeing subsonic team, which includes br&t, boeing com-
mercial airplanes, general electric and georgia tech, has looked 
at five concepts as part of the subsonic ultra green aircraft 
research (sugar) project. the concepts include two conven-
tional reference configurations, similar in appearance to a 737 
(nicknamed sugar Free and refined sugar), two versions of a 
new design high span, strut-braced wing aircraft (referred to as 
sugar high and sugar volt) and a hybrid wing body configura-
tion (called sugar ray). the team has found that the sugar volt 
concept which adds an electric battery gas turbine hybrid propul-
sion system can reduce fuel burn by greater than 70 per cent and 
total energy use by 55 per cent when battery energy is included. 
moreover, the fuel burn reduction and the ‘greening’ of the electri-
cal power grid can produce large reductions in emissions of life 
cycle co

2 and nitrous oxide. hybrid electric propulsion also has 
the potential to shorten takeoff distance and reduce noise.

the sugar team’s report concludes that hybrid electric 
engine technology “is a clear winner, because it can potentially 
improve performance relative to all of the Nasa goals.” based 
on conceptual design studies, the team has recommended to 
Nasa a fixed-wing configuration (nicknamed icon ii) with v-tails 
and upper surface engines as the technology reference concept 

plane for N+3. the icon ii concept can carry 120 passengers in 
a two-class, single-aisle interior and can cruise at mach 1.6 to 
mach 1.8 with a range of about 5,000 nautical miles.

solareaGle futuristic unmanned
the boeing company in agreement with the us defense advanced 
research Projects agency (darPa) is developing the solareagle 
unmanned aircraft for the vulture ii demonstration programme. 
under the $89 million contract, solareagle will make its first dem-
onstration flight in 2014. “solareagle is a uniquely configured, 
large unmanned aircraft designed to eventually remain on station 
at stratospheric altitudes for at least five years,” said Pat o’Neil, 
boeing Phantom Works Program manager for vulture ii. “that’s 
a daunting task, but boeing has a highly reliable solar-electric 
design that will meet the challenge in order to perform persistent 
communications, intelligence, and surveillance and reconnais-
sance missions from altitudes above 60,000 feet.”

during testing, the solareagle demonstrator will remain in the 
upper atmosphere for 30 days, harvesting solar energy during the 
day that will be stored in fuel cells that will provide power through 
the night. the aircraft will have highly efficient electric motors, 
propellers and a high-aspect-ratio, 400-foot wing for increased 
solar power and aerodynamic performance.•

visible from the first glance. The simulated models look ultra-
modern, amazing and awe-inspiring. However, it is not the only 
external changes that NASA has tackled. For example, in the 
future we may see ultra-modern shaped memory alloy, ceramic 
or fibre composites, carbon nano-tubes or fibre-optic cabling, 
self-healing skin, hybrid electric engines, folding wings, double 
fuselages and virtual reality windows.

BlenDeD-wing BoDy concept
It’s the right shape and form that helps save fuel. The draft 
plane of the German Aerospace Centre blends cabin with wings 
to create a blended-wing body (BWB). This reduces resistance 
and the cabin itself becomes part of the wings. Boeing too has 
come up with the X-48B BWB demonstrator with potential for 
a variety of applications.

fuel Matters
With the price of crude going past $100 per barrel and continu-
ing to move  upwards, the pressures on the airline industry are 

wreaking havoc. Accounting for between 30 and 40 per cent 
of the operating costs of an airline, efforts are on to improve 
fuel efficiency and to come up with alternative energy systems, 
including as unbelievable as planes running on a mixture of 
batteries, body heat and cow manure. Some scientists are seri-
ously working on that.

greener aviation
Sustainable practices are changing the way we live, transpor-
tation is no exception. Eco-friendly concepts are determining 
future aviation when it comes to design (use of composites and 
other eco-friendly materials); greener fuels and less noise emit-
ting aircraft. In 2011, NASA assigned three industry teams which 
had to spend the entire year studying and looking for ways to 
make future aircraft burn 50 per cent less fuel than earlier air-
craft that entered service in 1998 as well as to discard 75 per 
cent fewer harmful emissions and shrink the size of geographic 
areas affected by undesirable airport noise by 83 per cent. Alter-
native fuels are coming up on the horizon and most likely will Ph
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replace traditional jet fuels. Bio-derived fuels, methanol, ethanol, 
liquid natural gas, liquid hydrogen and synthetic fuels are seen as 
future fuels. Scientists concur that these alternatives have a good 
potential in aviation, though all the experimentation is taking 
place in the realm of ground transportation for the simple reason 
that aircraft are not yet as fuel-flexible as ground vehicles are.

The German Aviation Centre which is working on aircraft effi-
ciencies has come up with the idea of open rotors that are sig-
nificantly more efficient than modern jet engines. Research has 
indicated that this new concept enables saving of fuel up to 20 per 
cent. The rotors can measure as much as five metres in diameter.

BoDy heat into electrical energy
University Putra Malaysia has presented another novel energy-
saving technology involving converting passengers’ body heat 
into electrical energy. Tan Kai Jun from the university envisions 
cabin seats upholstered with a thermoelectric fabric that can 
convert a person’s body heat into 100 nanowatts of electrical 
energy. The energy produced  is about one-millionth of what an 
iPhone needs to stay on standby. This is futuristic.”It’s a small 

amount, but imagines this collected from 550 seats throughout 
ten hours of flight. A plane has a lifespan of a few hundred 
flights. Over time that’s a big reduction,” Jun says.

new Materials
Monash University is working on very light; very strong new 
metals and emerging manufacturing processes that they believe 
are going to usher in a new era of aerospace technology. The 
university is keeping close to the technology that could make 
this laboratory the genesis of the next generation of aerospace 
manufacturing. The work is being done by Professor Xinhua Wu, 
recognised internationally as a leader in advanced light metals 
research. She is heading the Australian Research Council’s (ARC) 
Centre of Excellence for Design in Light Metals and aerospace 
majors such as Bombardier, Airbus, European Space Agency and 
Safran-Microturbo that are keenly following her research efforts.

Manufacturers are looking for new materials that are lighter 
yet stronger, cheaper to manufacture, reliably safe and which 
will also help them halve aviation’s overall carbon emissions 
by 2050. One of the centre’s projects is a new aluminium alloy 
that will make an aircraft 30-40 per cent lighter, twice as fuel-
efficient and still be structurally as strong.

electricity to get off the grounD
Aviation contributes around three per cent to global emission 
of carbon dioxide. The EU commission is calling for a reduc-
tion by 25 per cent by 2050. Visionary new aviation projects 
could help realise this ambitious goal. And the plane built by 
Bauhaus-Luftfahrt uses electricity to get off the ground in its 
effort to reduce carbon footprint. 

solar-iMpulse
Aviation pioneers Bertraind Picard and Andre Borschberg have 
demonstrated a plane which is geared towards efficiency with 
very long wings, a slender body and powered by electricity. The 
“Solar-Impulse” airplane is an amazing development, but only that 
the plane is limited to a speed of 70 kmph and can carry no cargo.

scraMjets - europe to australia in 90 Minutes
For those always in a hurry, there are other options. The “Space-
liner” by the German Aviation Centre is a suborbital, hypersonic 
winged passenger plane with rocket engines. By 2050, it might 
be able to take you from Europe to Australia in a mere 90 min-
utes. Hypersonic engines or “scramjets” (supersonic combus-

XCOR’s lyNX

Xcor is pioneering the idea of point-to-point space travel: 
crossing the planet by leaving it altogether. it hopes to 
make it a reality by 2030, and the first step is getting a 

“stepping stone vehicle” into space.
the two-seater Lynx will take off and land on a runway like 

a conventional plane, but will fly outside the atmosphere, fast 
enough to get from London to sydney in three-and-a-half hours. 
the Lynx is Xcor’s entry into the commercial reusable launch 
vehicle (rLv) market. this two-seat, piloted space transport 
vehicle will take humans and payloads on a half-hour suborbital 
flight to 100 km (3,30,000 feet) and then return safely to a 
landing at the takeoff runway.

Like an aircraft, Lynx is a horizontal take-off and horizon-
tal landing vehicle, but instead of a jet or piston engine, Lynx 
uses its own fully reusable rocket propulsion system to depart 
a runway and return safely. this approach is unique compared 
to most other rLvs in development, such as conventional verti-
cal rocket launches and air-launched winged rocket vehicles 
“dropped” at altitude from a jet powered mother ship.

Xcor is booking “up and down” flights in the Lynx for 
$95,000. once it has built up a reliable safety record, it will 
develop and launch a larger spacecraft that will make point-to-
point space travel a reality.•

artist’s coNcePtioN oF the 
Nasa X-43a With scramjet 
attached to the uNderside
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tion ramjet) would enable aircraft to travel coast-to-coast in the 
US in about 30 minutes and from London to Sydney in about 
90 minutes. Scramjets  operate at speeds in excess of five times 
the speed of sound and have a simple mechanical design with 
no moving parts.

personal air vehicles
At NASA’s Langley Research Center in Vir-
ginia, researchers have been working on 
a different vision for the future of aviation. 
The Small Aircraft Transportation System 
(SATS) offers an alternative solution to the problem of bur-
geoning demand for air travel. SATS, its originators suggest, 
would divert pressure away from the “hub-and-spoke” model 
of air travel. NASA is designing new aircraft for the job: four- to 
eight-seater passenger jets and looking further to the future at 
personal air vehicles which it says would be affordable for the 
general public and self-operated without the need for a pilot.

flying coMMuters
Jet pack ideas abound such as the Martin Jetpack and Marc 
Newson’s “Body Jet” and flying cars are on the make. Examples 
are the Terrafugia and Moller International’s Skycar. Personal 
air commute is at least closer than it was before. The US Con-
gress has ordered the Federal Aviation Administration to pave 
the way, legally and technically, for unmanned aircraft systems 
to fly in US airspace by 2015. Flying commuters can piggyback 
on those changes.

pilotless passenger aircraft
The advancement of technology could soon mean that aircraft no 
longer need a pilot at the controls. The phrase “this is your captain 
speaking” may soon become a thing of the past, thanks to a new 
generation of robotic, passenger aircraft that will take to the skies 
by themselves. The next generation, such as the US Navy’s X-47B, 
will be even more advanced, with onboard intelligence that will 
allow it to adapt its course and fly with only minimal input from a 
pilot. BAE Systems recently flew a converted Jetstream aircraft—
known as “The Flying Test Bed” —with no pilot in UK air space. 
The trial flights did have people on board, allowing a human to 
take control in an emergency. But for the large part, it flew itself.

nasa working on D8
NASA researchers are working with industry and university part-
ners to develop ideas for future airplanes that dramatically reduce 
noise, emissions and fuel consumption. One idea comes from a 
research team led by the Massachusetts Institute of Technology 
(MIT) in Cambridge and funded by a NASA grant. MIT and NASA 
engineers recently tested a 1/11th scale model version of the 
D8 in the 14 by 22-foot Subsonic Wind Tunnel at NASA’s Lang-
ley Research Center. The test was designed to produce data, now 
being analysed, that can determine whether incorporating the 
engines into the fuselage of the airplane actually reduces drag. 

lockheeD Martin’s Box wing concept
Lockheed Martin’s advanced vehicle concept proposes a box 
wing design, which is now feasible thanks to modern lightweight 
composite (non-metallic) materials, landing gear technologies 
and other advancements. Its Rolls-Royce Liberty Works Ultra 
Fan Engine achieves a bypass ratio (flow of air around engine 
compared to through the engine) nearly five times greater than 
current engines, pushing the limits of turbofan technology to 
maximise efficiency. This design is among those presented to 
NASA at the end of 2011 by companies that conducted NASA-
funded studies into aircraft that could enter service in 2025.

Adoption of new technologies are going to be solely depen-
dent on the core factors mentioned earlier, all wrapped into a 
‘viable business’ initiative. But there is no doubt whatsoever 
that the pursuit of man to better from what exists, continues to 
give wings to dreams. SP

EAds’ ZEhsT

the Zero emission hyper sonic transport or Zehst is a 
supersonic passenger airliner project by eads and japan. 
it can be seen as a descendant of the concorde airliner. 

unveiled on june 18, 2011, by eads at Paris air show, it is 
projected to fly at mach 4, 32 km above the ground, carrying 
50-100 people. it would combine three propulsion systems: two 
turbofans for take-off and up to mach 0.8, then rocket boosters 
up to mach 2.5, then two under wing supersonic ramjets would 
accelerate it to mach 4. the plane is envisaged to be propelled 
by biofuel made from seaweed and by oxygen/hydrogen. using 
turbofans for takeoff would make Zehst no noisier than current-
day ordinary planes. Zehst is envisaged to fly by 2050.

the Zehst will fly 20 miles above the earth, which eads 
says is so high, the sonic boom will be inaudible from the 
ground. travelling at more than mach 4, it could cross the atlan-
tic in an hour and travel from tokyo to Los angeles in less than 
two and a half hours. it could fly from London to japan in less 
than three hours.•

martiN jetPack

Ph
o

to
g

r
aP

h
s

: 
ea

d
s

, m
ar

ti
N

 a
ir

c
r

aF
t 

c
o

m
Pa

N
y



Civil  Regional aviation

16 ISSUE 1 • 2014  www.sps-aviation.com

A
By R. ChandRakanth

The hinterland markets are largely untapped and countries which have networked the 
metros and non-metros through regional airlines have gained substantially. Regional 
airlines operate smaller aircraft of less than 100 seats, either as a feeder for a major 

carrier or as an independent entity.

A nAtion’s economic development is determined by 
various factors, one being nationwide connectivity in respect 
of transportation, be it by road, waterways or air. For rapid 
growth, air transportation is highly critical, and a judicious 
mix of aviation business accelerates economic activity. While 
the full service airlines and low-cost carriers connect major 
metros and international destinations, regional airlines con-
nect the non-metros to the metros. The hinterland markets 
are largely untapped and countries which have networked the 
metros and non-metros through regional airlines have gained 
substantially. Regional airlines are those that operate smaller 
aircraft of less than 100 seats, either as a feeder for a major 
carrier or as an independent entity. There are a number of 

regional airlines in the world that have facilitated air trans-
portation and in turn contributed to the economic develop-
ment of the country. 

Regional aiRline netwoRk in the US
The United States is a classic example of how regional carri-
ers are integrated with mainline business and provide coun-
trywide connectivity. No other country comes close to the way 
the US is networked through air transportation. The US Gov-
ernment encouraged early the emergence of regional airlines 
to provide services for smaller communities to larger towns, 
where air passengers could connect to a larger network. The 
first US regional carrier called commuter airline, was Wright 

aiming high: United express eMBrAer 175; 
(right) FlyBe eMBrAer e175
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Taking Off: AMericAn eAgle eMB 175;  
(right) gArUdA indonesiA’s Atr 72-600 

Airlines, founded in 1966 by the US aviation legend Gerald 
Weller in Cleveland, Ohio.

Nearly 50 years from then, the US now has over 13,000 
regional airline flights daily. According to the Regional Airline 
Association 2013 report, regional players operate over 50 per 
cent of the nation’s commercial schedule with 1,727 regional jets 
(954 Bombardier and 773 Embraer aircraft) and 598 turboprops. 
The report said that Chicago O’Hare airport had the most regional 
departures, 23,149 in July 2013. Some 160 million passengers 
annually, more than one of every five domestic airline passengers, 
travel on regionals and the more than 2,700 regional aircraft 
comprise about nearly 40 per cent of the US commercial passen-
ger fleet. Most notably, regional airlines serve 631 communities 
across the country and in 486 of those communities, 77 per cent 
of the US regional airlines provide the only scheduled service. 
Such is the presence of regional airlines in the United States.

SkyweSt aiRlineS topS
SkyWest Airlines and ExpressJet Airlines together flew 
5,85,39,100 passengers, representing 36.2 per cent of traffic in 
the regional segment. As a leading air service provider offering 
global access to millions each month, SkyWest partners with the 
world’s largest network carriers including United Airlines, Delta 
Air Lines, the US Airways, American Airlines and Alaska Air-
lines. With a fleet of 333 aircraft, SkyWest’s more than 10,500 
aviation professionals operate over 1,700 flights daily to 182 
destinations throughout North America. SkyWest is known for 
its industry-leading workforce, exceptional leadership team and 
continued solid operational and economic performance. The air-
line is headquartered in St. George, Utah. It has hubs in Chicago 
O’Hare, Denver, Houston, Los Angeles, Minneapolis/St. Paul, 
Portland, Phoenix, Salt Lake City, San Francisco and Seattle.

SkyWest Airlines operates a fleet consisting of 36 Bombar-
dier CRJ-900, 97 CRJ-700, 155 CRJ-200, 45 EMB-120 jets and 
120 turboprops. It currently serves 182 cities in 40 states, six 
Canadian provinces, Mexico and the Bahamas.

RepUblic holdingS expanding itS Reach
Accounting for 12.4 per cent of regional passenger movement, 
Republic Airways Holdings is an aviation holding corpora-

tion based in Indianapolis, Indiana, which owns three airlines 
operating in the United States. These are Chautauqua Airlines, 
Republic Airlines and Shuttle America. Chautauqua operates 
regional jet aircraft with up to 50 seats, Shuttle America oper-
ates Embraer 175 aircraft airliners with 76 seats and Republic 
Airlines operates Embraer 170, 175 and 190 aircraft with 70 
to 99 seats. Chautauqua Airlines has been offering scheduled 
commercial passenger service for nearly 40 years. The all-jet 
airline currently operates a fleet of Embraer and Bombardier 
regional jets. All of its flights are operated under its major airline  
partner brand, such as American Connection, Delta Connection 
and United Airlines.

Republic Airlines offers scheduled services as the US Air-
ways Express and Frontier Airlines. It currently operates a fleet 
of Q400s, Embraer 170s, Embraer 175s and Embraer 190s. 
Offering scheduled services since 1998, Shuttle America cur-
rently operates Embraer 170 and 175 regional jets as Delta 
Connection and Embraer 170 regional jets as United Express. 
The three airlines operate more than 1,300 daily flights while 
serving approximately 52,000 customers a day, flying to desti-
nations in North America.

lUfthanSa cityline in eURope
Lufthansa CityLine is a wholly-owned subsidiary of Lufthansa 
and a member of the Lufthansa Regional network. It is the larg-
est regional airline in Europe with its main base in Cologne 
Bonn Airport. CityLine operates additional hubs at Hamburg, 
Frankfurt, Düsseldorf International and Munich Airports. In 
2012, the airline carried 7.6 million passengers. Lufthansa City-
Line is one of four strong partners in the Lufthansa Regional 
concept. The Lufthansa Regional partners offer all the advan-
tages of a strong network. In addition to non-stop services 
between regional airports, the four partners offer smooth con-
nections via the hubs in Frankfurt and Munich to the world’s 
largest airline network, that of the Star Alliance. The Lufthansa 
CityLine fleet encompasses 65 modern, environment-friendly 
short- and medium-range jets. Both the CRJ and the Embraer 
offer a degree of comfort comparable to that of larger jets.

Lufthansa CityLine`s route network reaches far. With up 
to 375 daily flights to more than 116 destinations, Lufthansa ph
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CityLine offers fast and convenient non-stop connections from 
Munich and Frankfurt within Europe. Among the destinations 
within CityLine`s route network are Europe`s metropolises from 
Brussels, London to Florence.

flybe top Uk Regional caRRieR
Flybe, based in the UK, is one of Europe’s largest regional carri-
ers operating a route network to 45 destinations in Europe. Fly-
be’s largest base is Southampton Airport and it has other large 
bases at Belfast, Birmingham and Manchester. It has a fran-
chise agreement with Scottish airline Loganair and both put 
together have flown over 2.5 million passengers in the five-year 
partnership on 1,39,147 flights operated by Loganair under 
the Flybe brand. Over six per cent of these passengers have 
taken advantage of the convenient connecting flights between 
Loganair and Flybe’s regional network. Loganair currently flies 
25 routes under the Flybe brand from 11 airports exclusively 
served by the Scottish airline.

china’S top Regional aiRline
Tianjin Airlines, formerly Grand China Express Air, is a regional 
airline operating domestic scheduled passenger and cargo flights 
out of Tianjin Binhai International Airport. The airline was estab-
lished in 2004, merging the aviation assets of Hainan Airlines, 
China Xinhua Airlines, Chang’an Airlines and Shanxi Airlines. It 
received its operating licence from the Civil Aviation Administra-
tion of China in 2007. Scheduled flights were launched under 
the brand name Grand China Express Air 
using 29-32 seat Dornier 328-300 jets. At 
that time, the company was China’s larg-
est regional airline operating on 78 routes 
linking 54 cities. On June 10, 2009, the 
company name was changed to Tianjin 
Airlines. The airline intends to fly to over 
450 routes linking at least 90 cities, tak-
ing more than 90 per cent of the domestic 
regional aviation market. As of October 
2013, the Tianjin Airlines fleet comprised 
seven Airbus A320, 23 Embraer ERJ 145, 
50 Embraer 190 and 11 Dornier 328. 

india developing Regional aiRlineS
Conscious of the need to connect remote parts of the country 
to metros, the Indian Government has formulated a policy to 
enable regional airlines to grow. In 2007, the Civil Aviation Min-
istry had introduced scheduled operator permits for regional 
airlines in order to service smaller cities. It has received appli-
cations from 15 private companies for starting regional airlines 
services and the Ministry of Civil Aviation has granted permis-
sion to nine companies to do so. Regional airlines are required 
to operate in the small towns within one of the designated 
regions, North, South, West, East and the Northeast region. But 
they are not allowed to connect to more than one major city, 
except those licensed to fly in the Southern region.

economic Slowdown
A number of Indian regional carriers have closed down. Religare 
Voyages Ltd, which launched Air Mantra, stopped operations of 
the regional airline eight months after its start because of poor 
bookings. MDLR Airlines stopped flying on October 1, 2009, 
within a short period. Several companies including Star Avia-
tion, ZAV Airways, Jagson Airlines and King Air were licensed to 
fly as regional carriers, but none of them could start because of 
high jet fuel prices and the economic slowdown of 2008.

aiR coSta, Regional to be watched
Vijayawada-based business house Lingamaneni Estates Pri-
vate Limited (LEPL) Group launched Air Costa in October 2013, 

with its first flight between Hyderabad 
and Vijayawada. This move is set to 
give a boost to regional airlines which 
for some reason or the other, has been 
floundering. Air Costa at present has 
in its fleet two each of Embraer E-170 
and E-190 aircraft. Air Costa plans to 
tap the hinterland market by connecting 
Tier-II and Tier-III cities in India and it 
has announced an ambitious investment 
plan of $150 million by 2015.

The plan is to have five E-170s and 
E-190s by the end of 2013, ten by 2014 

ConsCious of the need to 
ConneCt remote parts of 
the Country to metros, 

the indian Government has 
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and a total of 25 aircraft by 2018. “We are adopting an opera-
tional strategy wherein we would be focusing mostly on under-
served and lesser competitive routes,” Air Costa Chairman Lin-
gamaneni Ramesh said ahead of the launch. Air Costa will have 
unconventional city-pairs connecting Tier-II and Tier-III cities, 
looking at routes not served by the established carriers. It would 
be having pan-India operations by 2015 with 14 routes and reach 
25 destinations in three years from then. “There is a huge market 
potential in such point-to-point and feeder routes which offer 59 
per cent of potential revenue per kilometre (RPKMs). These are 
the non-trunk routes that Air Costa will tap into.”

gaRUda indoneSia
Garuda Indonesia was named as the World’s Best Regional 
Airline at the 2012 World Airline Awards held at Farnbor-
ough Airshow. The President and CEO of Garuda Indonesia, 
Emirsyah Satar had said that ATR 72-600 and Bombardier 
CRJ-1000NextGen have the ability to serve flights to new des-
tinations in Eastern Indonesia, which have limited runway. 
The “Explore” ATR 72-600 aircraft will support Garuda Indo-
nesia’s Bombardier CRJ1000 NextGen aircraft, operational in 
accordance to improve the national connectivity programme by 
developing flight network to the fast growing economic regions 
and tourist destination in the remote area in Indonesia.

Garuda Indonesia will receive 35 ATR 72-600 which includes 
firm orders for 25 and options for ten to be delivered in stages 
up to 2017. The aircraft will be used to serve short-haul point-to-
point flights and flights between hubs and 
spokes. Garuda will use these new turbo-
prop aircraft on routes that are under the 
400 nm range in all regions of the country. 

In line with the company’s long-
term “Quantum Leap 2011-15” expan-
sion programme, Garuda Indonesia 
took delivery of 26 new aircraft in 2013 
to support the development of both the 
national and international flight net-
works. These included four Boeing 777-
300 ER, three Airbus A330s, ten Boeing 
737-800NG, seven Bombardier CRJ-

1000NextGen and two ATR 72-600. Garuda Indonesia Group 
will operate as many as 139 aircraft fleet.

SilkaiR of SingapoRe
SilkAir, a wholly-owned subsidiary of Singapore Airlines, is one of 
Asia’s leading regional carriers. Positioned as a premium short- 
to medium-haul carrier, it flies to Asia’s most exotic locations, 
serving both leisure and business travellers alike. Its attention to 
detail and commitment to service excellence has won the airline 
numerous accolades, including being named to the TTG Travel 
Hall of Fame in 2010. SilkAir is the regional wing of Singapore 
Airlines and operates scheduled passenger services from Singa-
pore to 37 cities in the region of South East Asia, South Asia and 
China. This airline differs from airlines in North America and 
Middle America in that it uses “mainline sized equipment” that 
is aircraft with a seating capacity greater than 99 passenger, but 
uniquely receives the designation of a “regional airline” subsid-
iary by its aforementioned airline parent company.

Regional expReSS SoaRS in aUStRalia
A consortium of businessmen comprising investors from Sin-
gapore and Australia bought Hazelton and Kendell turbo-
prop passenger airlines businesses leading to the formation 
of Regional Express, more affectionately known as Rex. With 
roots firmly in the bush and in country Australia, its tagline 
boldly affirms that ‘Our Heart is in the Country’. Rex believes 
that the bush needs and deserves an air service of quality that 

provides good connectivity with capital 
cities at affordable prices. Rex seeks to 
fulfil these expectations. Since its for-
mation, Rex has steered a course bal-
ancing the needs of regional commu-
nities for extensive and affordable air 
services and to be economically viable 
and sustainable. Rex has 95 aircraft 
that include Saab 340, Westwind 1124, 
Lear 35/36, Brazilia 120, Beechcraft 
1900D, King Air B-200C, Piper Chief-
tain, Cessna 310, Piper Warrior, Piper 
Seminole and Cessna 150. SP

skywest is known for 
its industry-leadinG 

workforCe, exCeptional 
leadership team 

and Continued solid 
operational and eConomiC 

performanCe

flying high: deltA connection’s BoMBArdier crJ 700;
(right) tiAnJin Airlines eMBrAer erJ-190lr
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Civil  Business AviAtion

E
Exclusivity, comfort, EasE of travel, business tool, point-
to-point travel, range and speed, luxury, etc, are becoming essen-
tials for business jet acquisitions and for the segment to thrive. 
Keeping in mind the demands of the discerning corporate jet 
traveller, air framers, operators and other related service provid-
ers are factoring in these critical elements that go to enhance the 
experience of the jet-set traveller. The business aviation indus-
try is witnessing healthy growth and Honeywell Aerospace has 
forecast that nearly 10,000 new business jets valued at $250 bil-
lion will be delivered between 2012 and 2022 and the noticeable 
trend in the deliveries would be domination of larger models.

Appetite for lArger cAbin jets  
There has been a definite shift in focus towards larger business 
jets in the past five years—the medium (mid-size) and larger 
types accounted for 53 per cent last year, compared to less than 
40 per cent ten years ago. 

What many predicted would be a ‘boom’ in very light jet 
sales was hit by the financial crisis in 2008 and the share of 
deliveries of smallest jets was 28 per cent. Larger cabin size 
and range are trends that are catching up with the corporate 
traveller who goes beyond national boundaries, for both busi-
ness and leisure.

Jet-Setting 
Trends

Unlike commercial airlines which have to look at practicality of moving large number of 
passengers, the business jet has to dwell more on appealing to the tastes of the high-
flying air traveller. Keeping in mind the demands of the astute corporate jet traveller, 

air framers, operators and other related service providers are factoring in these critical 
elements that go to enhance the experience of the jet-set traveller.

By R. ChandRakanth
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Design, A key fActor
Unlike commercial airlines which have to look at practicality of 
moving large number of passengers, the business jet has to dwell 
more on appealing to the tastes of the high-flying air traveller. 
The need to enhance design is more accentuated in the business 
jet industry and this trend can be gauged from the fact that sev-
eral operators make a beeline to the Business Jet Interiors World 
Expo and other related events which highlight design options 
and ideas, including showers and full dining tables. And some 
big fashion houses are involved in creating the designs and one 
of them is fashion designer Donatella Versace who is creating 
out of the world private jet interiors. Business jet manufacturers 
offer bespoke interior design, optimising style and quality, many 
a time in sync with the tastes of the high-flying customers.

green jets, A continuing trenD
While they may be globe-trotting in their private jets, the cor-
porate jet traveller is becoming a global citizen with concerns 
for environment. Understanding their needs, airframers and 
operators have increased their green footprint which has also 
added value to their business. Dassault claims that their Falcon 
is among their fleet of the most environmentally friendly jets 
on the planet, implementing its “eco-design” concept, “from the 
mining of raw materials to production, from in-service opera-
tion to end of service and recycling.”

Last year, five Gulfstream aircraft flew from Savannah to 
Orlando on Honeywell’s renewable jet fuel. Gulfstream G150, 
G280, G450, G550 and G650 aircraft participated in the green 
flights. Embraer Executive Jets has new technology for low 
emissions and reduced noise. The aircraft are compliant with 
CAEP/6 Emissions and Stage 4 exterior noise limit.

in-flight entertAinment
One of the key features of air travel is going to be commu-
nication and in-flight entertainment, particularly in business 
jets. The importance of the two is underlined as top execu-
tives want to be not only ‘connected’ to their businesses but 
also want to have the best of in-flight entertainment. They 
believe that ‘all work and no play, makes Jack a dull boy’ 
and insist on the best of both— communication and enter-
tainment. Companies turn jets into screening room, install a 
concert-quality sound system and integrate their system with 
entertainment devices, including video game consoles, smart 
phones and tablets.

When business is finished for the day, cabin lighting can 
be subdued using touch screen sliders on tablet or iPhone/iPad 
devices. Sitting in soft leather seats, passengers can then put 
their feet up and relax after a productive time of work. Thanks 
to the onboard Wi-Fi they can catch up with friends and family 
by voice, text and e-mail, or alternatively simply relax with their 
favourite music, watching a High Definition (HD) Blu-Ray movie 
with surround-sound, or viewing it in 3D (all new TV monitors 
are now 3D ready).

rAnge AnD speeD mAtter
While the business jet traveller is driven by the need to be at his 
or her destination at the quickest, range of an aircraft becomes 
important. The executive would not like to have stopovers, tran-
sit halts, etc which have a bearing on his/her ‘valued time’. The 
new minimum definition for ‘ultra long-range’ is 7,000 nauti-
cal miles. While development of a supersonic business jet will 
advance, airplanes cruising at about Mach 0.86 or slower will 
still dominate the market.

eco-design: Dassault claims that 
their falcon is among their fleet of 

the most environmentally-frienDly 
jets on the Planet
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Spike Aerospace’s conceptual jet is expected to be a boon 
in the future for those who want to cut business travel times 
by half. Spike S-512 would have a maximum speed of Mach 
1.8 and a cruising speed of Mach 1.6, meaning a flight from 
London to New York would be covered in less than four hours 
as opposed to six to seven hours now. 

The Spike S-512 is designed to carry 18 passengers and is to 
have a range of 7,360 Kilometres. In concept form, the jet cur-
rently measures 131 feet and has a 60-foot wingspan. If every-
thing goes according to plan, Spike Aerospace expects to sell the 
S-512 for $60 million to $80 million and will begin deliveries at 
the end of 2018.

When passengers are going on long-haul flights, they expect 
comfortable cabin size and other features. Amenities currently 
seen as extraordinary, such as full galleys and onboard chefs, 
will become quite common. All ultra-long-range airplanes will 
have sufficient water for showers and high-speed Internet with 
worldwide coverage.

frActionAl AnD leAseD AircrAft 
gAins momentum
Fractional aircraft is bouncing back in 
the western world, though it is non-
existent in India. In the next decade, 
the benefits of flying privately through 
shared-use investments like in frac-
tional aircraft will remain compelling, 
taking advantage of economics. Frac-
tional programmes are a boutique 
product for those willing to pay a pre-
mium for the consistency, reliability, 
availability, flexibility and safety of frac-

tional travel. This market is expected to grow in a steady man-
ner in the next decade. 

So also in the next 10 years, the air-taxi business will 
mature and thrive, driven by advancements in technology and 
dissatisfaction with airline service. Very light jets and aircraft 
such as the Cirrus SR22 have made air-taxi service safe and 
cost-effective. With advances like the Cirrus Vision Jet on the 
horizon, an ever-expanding percentage of the public will be 
able to afford private aviation service using air taxis.

chArter services to expAnD AnD improve 
One noticeable trend in mature markets is that the number of 
low-end charter brokers and operators are shrinking. Meanwhile, 
the overall quality of the private aviation experience will improve. 
There will be a renewed push for regulation of brokers, which will 
result in closer alignment between brokers and charter operators.

The result will be positive for passengers, as there will be 
more economic security when they buy from a broker, and 
they’ll be assured of a superior travel experience. The focus will 

be on higher standards of safety and 
service—not just on price and meet-
ing minimum regulations. Ultimately, 
prices will stabilise and the low end of 
the market will go away, resulting in 
fewer but higher-quality choices for pri-
vate jet charter.

The business jet segment, thus, has 
to stay itself ahead of times as pas-
sengers are far more discerning and 
demanding of facilities which enhance 
their experience, be it on the ground or 
up in the sky. SP

supersonic jet: the sPike s-512 is 
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Civil  Airport

By sucheta Das Mohapatra

Prime Minister Manmohan Singh inaugurated the world-class new integrated terminal 
(T2) at the Chhatrapati Shivaji International Airport of Mumbai and dedicated it to 

the nation. The new terminal, built at a cost of `5,200 crore, is the size of 27 football 
fields and can handle 40 million passengers annually.

iconic: MuMbai’s new  
state-of-the-art terMinal 2
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A
After Delhi, hyDerAbAD AnD Bangalore, Mumbai is now 
home to a state-of-the-art swanky, upscale, world-class air-
port terminal. The new integrated terminal (T2) constructed at 
Chhatrapati Shivaji International Airport (CSIA), was dedicated 
to the nation by Prime Minister Dr Manmohan Singh on Janu-
ary 10. Built at a cost of `5,200 crore by the Mumbai Interna-
tional Airport Pvt. Ltd (MIAL), a joint venture between the GVK-
led consortium and the Airports Authority of India (AAI), the 
much-awaited terminal has given a new lease of life to India’s 
busiest and landlocked airport. The size of 27 footballs fields, 
the new terminal measures 4.4 million sq. ft and can handle 
40 million passengers annually while the T3 at Indira Gandhi 
International Airport New Delhi can handle 34 million passen-
gers and Changi Airport can handle 70 million paasengers.

The world-class terminal has 208 check-in counters, 60 
migration counters, 124 security check posts, 161 elevators, 
a day hotel and one transit hotel, automated baggage system 
capable of handling 9,600 bags per hour, 2,00,000 sq. ft. land-
scaped garden and a dedicated six-lane elevated 3.2 km elevated 
expressway shortening travel time to T2 from Western Express 
Highway. Spread over 1,400 acres, the airport can accomodate 
21,743 passengers, while the Delhi airport spread over 5,123 
acres can accomodate 6,777 passengers. T2 also features an Air-
port Joint Control Centre that will house all stakeholders from 
security to airline officials and airport operations including to 
facilitate collaborative and speedy decision-making, which is 
new and first in India.

Inaugurating the new integrated terminal (T2) at Chhatra-
pati Shivaji International Airport at Mumbai, Prime Minister Dr 
Manmohan Singh said, “This terminal is expected to establish 
new global benchmarks of functional efficiency and operational 
safety for airports. It also exemplifies our ability as a nation to 
build world-class infrastructure.” He added that with the com-
missioning of Terminal 2, the Chhatrapati Shivaji Airport has 
become code F compliant and is now ready to handle A380 type 
aircraft operations.

“The construction of the new terminal is yet another shining 
example of successful execution of large infrastructure projects 
under the public-private partnership (PPP) model which our 
government has encouraged in recent years. I am very happy 

that the PPP model has worked particularly well in the civil avia-
tion sector, with five PPP airports now handling about 57 per 
cent of the passenger traffic and about 70 per cent of the cargo 
in our country. The success of Terminal 2 should give a boost to 
other PPP projects in the country, which are under implementa-
tion or are at the planning stage.”

The inspiration for the design of Terminal 2 has been taken 
from India’s national bird—the peacock. The architecture of 
the new airport terminal reflects India’s rich cultural heritage. 
Throughout T2, there are fixtures and details, such as 1,000 chan-
deliers inspired by the lotus flower, a diya curtain with 10,000 
diyas waiting to welcome international travellers and the check-
in hall which is inspired by 1,000 white peacocks in the sky.

The new airport terminal will showcase India’s largest pub-
lic art programme, representing India’s unique tale of incred-
ible cultural and historical diversity. Titled ‘Jaya He’, the three-
km multi-storied art wall lightened up by skylights, has 7,000 

global benchmark: a sPectacular View of the baggage claiM area of the new integrated airPort;  
(right) a View of deParture concourse.

HIgHlIgHTS
 spread over 4.4 million sq. ft. area 

 a six-lane, 3.2 km elevated expressway 

  208 check-in counters, 23 domestic and 30 international 
security pedestals 

 60 emigration counters, 72 immigration counters 

 52 boarding bridges 

  10,900 seating capacity, 102 toilets, 161 elevators, 
escalators, travellators 

 retail footprint of 2,00,000 sq. ft. 

 lounges, one day hotel, one transit hotel 

 10 baggage carrousels, expandable to 14 

  automated baggage system for handling 9,600 bags per hour 

 90 per cent passengers served by aerobridges 

 2,00,000 sq. ft. landscaped garden 
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pieces of artwork and artifacts from every region of the country. 
It captures the expanse, depth and beauty of Indian art, craft 
and cultural heritage. G.V. Sanjay Reddy, Managing Director, 
GVK Mumbai International Airport Pvt. Ltd (MIAL), said, “The 
new Terminal 2 at CSIA is a monument to the beautiful spirit of 
Mumbai and its people. This terminal will make CSIA a gateway 
to the city of Mumbai and India with international and domestic 
passengers. This is an airport that will redefine global bench-
marks in aviation and airport development. The prevalence of 
local art and culture, coupled with the use of warm colours and 
elegant accents, elevates the ambience of this terminal beyond 
the typical, often unimaginative airport experience, to create a 
sense of place and identity that truly celebrates India.”

Featuring a highly compact design by the Chicago-based 
architects Skidmore, Owungs and Merrill (SOM) A, it has 
15-metre-tall cable-stayed glass wall; 11 acre long-span mega 
roof supported by only 30 columns, 1.85 million sq. ft. of granite 
used; skylight glass, enough to cover Wimbledon’s Centre Court 
six times over; four km of LED lighting and the largest multi-
level car parking lot having a capacity to park 5,200 cars.

MIAL was awarded the task of modernising, upgrading and 
expanding the Chhatrapati Shivaji International Airport in May 
2006. According to GVK, the cost incurred by GVK in building 
T2 is lowest as compared to similar airport projects in India as 
well as across the world. Dr G.V.K. Reddy, Executive Chairman 
of MIAL, said, “The opening of Terminal 2 is one of the most 

important milestones in the history of CSIA as well as Mumbai. 
Terminal 2 reiterates our commitment towards building a bet-
ter India for the present as well as for future generations.”

Praising MIAL, the Prime Minister said, “I compliment 
Mumbai International Airport Limited for building this state-of-
the-art facility. The entrepreneurial skills of G.V.K. Reddy and 
his colleagues are truly first-class. I am aware that they have 
overcome serious challenges that arise in expansion and upgra-
dation of Brownfield airports, especially in a land constrained 
city like Mumbai. It is even more creditable that they have 
ensured that the ongoing airport operations were not affected 
even while this project was being implemented.”

Special efforts have been made to make the T2 environment-
friendly. A GVK communiqué stated, “Terminal 2 was built to be 
highly energy and water efficient. Sewage recycling, water recy-
cling and rain water harvesting technologies will contribute to a 
20 per cent reduction in water use. Using a high-performance 
glazing system with a custom frit pattern, T2 achieves optimal 
thermal performance and mitigates glare. Perforated metal pan-
els on the terminal’s curtain wall filter the low western and east-
ern sun angles, creating a comfortable day-lit space for waiting 
passengers, and responsive daylight controls balance outdoor 
and indoor light levels for optimal energy savings. Combined with 
strategically-placed skylights throughout the check-in hall, these 
will reduce T2’s energy consumption by 23 per cent. The terminal 
also has a Level 2 accreditation on carbon management by ACI.”

Governor of Maharashtra K. Shankarnarayanan, Chief Minis-
ter Prithviraj Chavan, Union Minister for Civil Aviation Ajit Singh, 
Union Minister for Agriculture & Food Processing Sharad Pawar, 
Minister of Science and Technology and Earth Sciences S. Jaipal 
Reddy, Union Minister for Heavy Industries and Public Enter-
prises Praful Patel and Minister of State for Civil Aviation K.C. 
Venugopal were also present during the inaugural ceremony.

The T2 will commence international operations from Febru-
ary 12. Meanwhile, the terminal will undergo a comprehensive 
security sweep as well as Operational Readiness and Airport 
Transfer (ORAT). GVK will undertake familiarisation processes 
for the airlines, ground handling staff, security, customs, immi-
gration and MIAL employees to get them acquainted with the 
new technologically advanced systems and facilities. SP

avant-garde: a View of the colourful deParture lounge;  
(right) the checK-in hall design is insPired by 1,000 white PeacocKs in the sKy

FAcT FIlE
 15-metre-tall cable-stayed glass wall 

 11 acre long span mega roof supported by 30 columns 

 1.85 million sq. ft. of granite used 

 30,000 sq.ft. skylight glass 

 4 km of led lighting 

 5,200 multi-level car parking lot
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T
By Air MArshAl (retd) B.K. PAndey

With a clean-sheet design, best-in-class performance, comfort and excellent utility, 
Embraer Phenom 300 defines the light jet category. This executive jet was designed 
to outperform the competition in just about every area and to reach new heights in 

the light jet category.

The embraer emb-505 Phenom 300 is a light business jet 
developed by the Brazilian aerospace major Embraer. In May 
2005, Embraer announced two new clean-sheet designs for an 
entry-level jet and light jet, later designated as Phenom 100 and 
Phenom 300 respectively. The Phenom 300 is not a stretched 
version of the Phenom 100, but an independent clean-sheet 
design with swept-back wings and winglets. However, it does 
have high commonality with the Phenom 100.

Embraer entered the executive jet market with an ambition 
to exceed expectations and create jets that would come to define 
each of their categories. The Phenom 300 is no exception. With a 
clean-sheet design, best-in-class performance, comfort and excel-
lent utility, it defines the light jet category. This executive jet was 
designed to outperform the competition in just about every area 
and to reach new heights in the light jet category. The spacious 
and elegant interior allows passengers to travel in total comfort 

FACTFILE –
PHENOM 300
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and style. The aircraft incorporates the latest technologies, and as 
compared with others in its class, flies faster and offers a lower 
cabin pressure altitude of 6,600 ft while flying at 45,000 feet. It is 
no surprise that the Phenom 300 makes complete business sense. 
As per the operators, the aircraft is fast, fuel efficient, reliable and 
spacious. It offers excellent performance and is easy to maintain.

Milestones in DevelopMent
With first metal cut in March 2007, the prototype was rolled out 
in April 2008 and soon thereafter undertook its maiden flight. 
The Phenom 300 was certified as the Embraer EMB-505 by the 
Federal Aviation Administration (FAA) of the US on December 
14, 2009. At the end of the same year, Embraer delivered the 
first Phenom 300 to Executive Flight Services at the company’s 
headquarters at São José dos Campos, Brazil. The aircraft is 
now certificated in more than 40 countries including in China. 

Interiors of the Phenom 300 designed for by BMW Design-
works, United States, was displayed for the first time at the 
National Business Aviation Association convention held in Octo-
ber 2005. Embraer’s commercial heritage has enabled the com-
pany’s engineers to manufacture among light jets, the most highly 
intuitive and professional cockpit with integrated avionics suite 
available, the Prodigy Flight Deck 300.

In February 2011, Embraer 
announced plans to manufacture the 
Phenom 300 in a Medevac configura-
tion. The first aircraft in the Medevac 
edition was delivered to Amil Resgate 
Saúde in Brazil in February 2012. The 
Medevac version is equipped with the 
traditional patient loading utility sys-
tem (PLUS) and is an aerial semi-inten-
sive care unit for patients with 10-hour 
oxygen autonomy, 1,000 watts for vital 
equipment, a compressed air system 
and space for a ventilator, medical 
injection pump, defibrillator, IV poles 
as well as a neonatal incubator.

perforMance
The Phenom 300 is designed to offer 
15 per cent lower operating costs, 
top-class speed, climb and field per-

formance as well as includes features only 
offered in larger jets. The Phenom 300 can 
carry up to nine occupants with a flying range 
of 1,971 nautical miles (3,650 km). With a 
new cabin option certified by ANAC in May 
2012 that provides for two-place divan, offering additional seat-
ing configuration for the Phenom 300, the total capacity of the 
light jet has been enhanced to 11 occupants.

Powered by Pratt & Whitney Canada PW535E engines, it can 
easily be flown by a single pilot. It can operate from challenging 
airports at high elevations and hot temperatures, reaching typi-
cal cruising altitudes in less than 15 minutes. All this power is 
combined with excellent fuel consumption and a refined aerody-
namic design. The Phenom 300 uses 14 per cent less fuel when 
compared to its nearest competitor and still delivers a superior 
high speed of 453 knots or 839 kmph. This efficiency is boosted 
by the very latest technology. The brake-by-wire system is lighter, 
has fewer components and provides better braking efficiency.

From the outset, the Phenom 300 has been carefully engi-
neered to leverage technology previously unheard of in a light 
jet. It has unique features such as a standard single-point refu-
elling that allows fuel tanks to be filled in 12 minutes. Smart-
Probe, a technology usually only available in much larger air-
craft, means fewer maintenance procedures and more precise 
air data information. Designed for high utilisation, the Phenom 
300 has an economic life of 28,000 flights and a scheduled 
maintenance plan of 600 hours or 12 months between inspec-
tions. So it spends more time where it’s supposed to—in the air.

The Phenom 300 meets ICAO Stage 4 regulations and is com-
pliant with the world’s most noise-restrictive airports. It also pro-
duces up to 29 per cent less carbon dioxide (CO2) than previous 
generation aircraft and 14 per cent less than current competitors.

laurels galore
During the last four years of its operations, the Phenom 300 has 
won a number of accolades. It received the Editor’s Choice Award 
as a true game changer from Flying Magazine in 2010. The follow-
ing year i.e. in 2011, the aircraft earned the Robb Report’s Best of 
the Best award. It was also named as one of the top 15 jets of all 
time to have shaped the business aviation industry by Business Jet 
Traveller in 2012. It once again received the Best Light Business 
Aircraft Award by Robb Report’s Best of the Best 2012 report. 

custoMer support
Since 1969, Embraer has been deliver-
ing excellent customer support through 
a specific programme developed for 
executive jets that is constantly being 
evaluated and customised to each cli-
ent’s needs. Spares distribution cen-
tres are geographically well located 
to ensure quicker access to spares by 
customers. Integrated performance 
software tools facilitate efficient aircraft 
performance calculations for take-off, 
landing and other flight parameters. 
Maintenance tracking enables custom-
ers to access their aircraft maintenance 
plan online and update it by provid-
ing operational information. Embraer 
Executive Jets and its authorised train-
ing facilities provide quality training 
services for customers’ flight crews and 
maintenance technicians worldwide. SP

The Medevac version is 
equipped wiTh The TradiTional 
paTienT loading uTiliTy sysTeM 
and is an aerial seMi-inTensive 

care uniT for paTienTs wiTh 
10-hour oxygen auTonoMy, 1,000 

waTTs for viTal equipMenT, a 
coMpressed air sysTeM and 

space for a venTilaTor, Medical 
injecTion puMp, defibrillaTor, 
iv poles as well as a neonaTal 

incubaTor

General CharaCteristiCs

Length 15.9 m (52 ft 2 in)

height 5.1 m  (16 ft 9 in)

Propulsion Pratt & Whitney: PW535-E

PerformanCe

range 3,650 km (1,971 nm)  
with IFr reserves

maximum operating altitude 13,716 m (45,000 ft)

maximum operating speed mach 0.78

high speed Cruise 839 kmph (453 kt)

take-off Distance 3,138 ft (956 m) (mtoW, sL, Isa)

Landing Distance 2,621 ft (799 m) (mLW, sL, Isa)

PHENOM 300 AT A gLANCE
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Air Chief Marshal Arup Raha took over as the Chief of the Air Staff on January 1, 
2014, on retirement of Air Chief Marshal N.A.K. Browne on December 31, 2013. In an 
interview with SP’s Aviation, the Chief of Air Staff said the IAF’s major challenge is to 
remain a contemporary aerospace power which possesses credible response options.
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Capability development of 
the IAF is an ongoing process, 

shaped by the emerging as well 
as envisaged threats and the 
perceived role in our region

SP’s Aviation (SP’s): What has been the most memorable 
event during your tenure as the Air Officer Commanding in 
Chief of Western Air Command as also during your tenure 
as the Vice Chief of the Air Staff (VCAS)?
Chief of Air Staff Air Chief Marshal A. Raha (CAS): Every ten-
ure in my long service career has been eventful, memorable, 

enriching and very satisfying. However, certain events remain 
deeply etched in my consciousness because of their significance, 
challenges involved and the resultant overall impact on me and 
the Indian Air Force (IAF). My tenure as the VCAS has been short 
but represents an accelerated learning curve in working with the 
Army, Navy, the Ministry of Defence (MoD), defence public sector 
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undertakings (DPSUs) and other agencies. It is not possible for 
me to identify any particular event as outstanding while tenant-
ing VCAS appointment. However, the most memorable event dur-
ing my tenure as the Air Officer Commanding-in-Chief (AOC-in-C) 
of Western Air Command (WAC) was the execution of humani-
tarian assistance and disaster relief operations in ‘Operation 
Rahat’ in Uttarakhand in June 2013. Uttarakhand falls within 
the ‘area of responsibility’ of WAC. The unprecedented disaster 
of enormous magnitude had called for launching of perhaps the 

largest ever helicopter relief operations involv-
ing 45 helicopters, pooled in from all Com-
mands of the IAF. Under the direct guidance 
of the CAS from Air Headquarters (HQ), the 
necessary resources were organised and the 
operations were conducted with professionalism and grit, thus 
rescuing thousands of people and saving precious lives. Various 
innovative steps including the fuel bridging missions undertaken 
by C-130 special operations aircraft and Mi-26 heavy-lift heli-
copter contributed to the success of the operations. Inclement 
weather, narrow valleys and unprepared helipads did not deter 
our air warriors. They displayed exceptional commitment to the 
assigned task and a record 3,702 sorties were flown in airlifting 
24,260 people to safety. The event highlighted the excellent ethos 
and values of our air warriors. Our professionalism and dedica-
tion has earned accolades from all quarters of the country and 
reaffirmed the confidence of the nation in IAF’s capability. This 
event will always be remembered by the IAF and the nation as 
one of the most outstanding disaster relief operations in the his-
tory of our country.

SP’s: Considering that the spectrum of war has been enlarged 
and requires capability and expertise for simultaneous con-
flict of different types, how has this affected the inventory of 
the IAF, its organisation and focus on training?
CAS: As you would be aware, the government has approved 
the long-term integrated perspective plan (LTIPP) of the armed 
forces. The all-spectrum capability development process of the 

the ChIeF oF the aIr staFF aIr ChIeF Marshal aruP raha wIth hIs PredeCessor  
aIr ChIeF Marshal N.a.K. BrowNe, IN New delhI oN deCeMBer 31, 2013

Air Chief Marshal Arup Raha was commissioned into the 
Indian air Force on december 14, 1974, in the Fighter stream 
of the Flying Branch. during a career spanning over nearly 39 
years, he has held various command, staff and instructional 
appointments. he has served as air attaché at the embassy 
of India in ukraine. Besides various technical courses, air Mar-
shal raha has done National defence College, staff College, 
strategic Nuclear orientation Course and Junior Command-
ers’ Course. he has commanded Central air Command and 
western air Command. he is one of the honorary adCs to the 
supreme Commander. he was the Vice Chief of air staff and 
took over as the Chief of the air staff on retirement of air Chief 
Marshal N.a.K. Browne.•

bIodAtA
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IAF to enhance our combat 
potential has been factored 
in the LTIPP. These acqui-
sitions would adequately 

address the myriad security challenges facing the nation, both 
current and futuristic. Along with the acquisition of more versa-
tile combat platforms, force multipliers and creating net-centric 
environment, the IAF is aware of the need to enhance the skills 
required of our air warriors to be able to absorb the state-of-
the-art technologies. Hence, even on the training front, we have 
revised our training syllabi to be commensurate with our future 
needs. These include induction of new aircraft for training, like 
the Pilatus PC-7 MkII and Hawk along with greater emphasis on 
ground-based training systems (GBTS) like simulators, mission 
debrief equipment, synthetic training devices and computer-
aided learning systems. The training curriculum of all training 
establishments has also been reviewed along with requisite 
infrastructure upgradation.

SP’s: What is the vision of the Indian Air Force vis-à-vis the 
emerging regional power status of the nation? What steps 
need to be taken in broad terms to enable the IAF to match 
the aspirations of the nation?
CAS: A nation’s aspirations drive national strategy. Considering 
our geopolitical, economic and energy needs, it is essential that 
we have the capability to safeguard India’s national interest. Our 
strategic footprint would obviously cater to the capability or assets 
to project power effectively in this area. The IAF’s vision envis-
ages a multi-spectrum strategic force capable of addressing the 
current and future challenges. The application of aerospace power 
would prove to be the decisive factor in any future contingency. 
Hence, one of our major challenges is to remain a contemporary 
aerospace power which possesses credible response options. 
Our comprehensive strategic transformation plan caters to these 
needs. Powerful nations have invested heavily in their air forces 
to provide the best form of defence i.e. deterrence through offen-
sive capability of aerospace power. Building such capability is a 
continuous and long-term endeavour. It would involve committing 
national resources and a synergistic approach by all stakeholders.

SP’s: Recent wars have clearly shown that air power is the 
most predominant tool in warfighting and it is also becom-

ing the ‘weapon of first choice’. In your view, is the IAF 
receiving adequate funding to meet its requirements for 
building the requisite capability?
CAS: The future threats are likely to be diverse, varied and com-
plex with the spectrum of conflict likely to range from asym-
metric to high-intensity conflicts. Hence, the IAF needs to be 
prepared at all times to be able to successfully meet the chal-
lenges and be in a position to exert influence in our area of 
interest. These aspirations will have to be prioritised and juxta-
posed with the overarching impact of budgetary constraints in 
the light of several competing demands. Although the budgetary 
allocation for the current financial year has been moderated, 
the government has assured us that the requirement of the 
Air Force for additional funds shall be reviewed based on the 
progress of new and ongoing schemes. The capability develop-
ment therefore, has to be critically harmonised with the avail-
able financial outlay. It would mean obtaining the best value for 
money spent, avoiding slippages in timelines and resultant cost 
overruns in respect of approved inductions or upgrades. The 
IAF will also ensure that a healthy capital-to-revenue expen-
diture ratio is maintained. I am certain that despite the fact 
that maintaining an Air Force is a capital-intensive exercise, 
the nation would provide the necessary funds for IAF’s con-
tinuous growth. The force structure that evolves out of these 
imperatives would ensure that aerospace power remains as the 
instrument of choice in safeguarding India’s national interests.

SP’s: What are your views on the establishment of Space 
Command? Should this organisation remain with the IAF or 
acquire a tri-service character?
CAS: Establishing a Space Command has been a long-pend-
ing need of the armed forces. The essentials of such a com-
mand, has been studied and the proposal is being processed for 
approval. The Space Command has been envisaged to have a 
tri-services character with IAF as the lead service.

SP’s: Strategic reach of a nation is not merely the capabil-
ity to project power in its areas of strategic interest but 
also the capacity to sustain operations far away from its 
borders. This requires capability for logistic support and 
cooperation of friendly countries by way of firm bases. Has 
this aspect been factored in at the strategic levels of plan-
ning by the IAF?
CAS: Capability development of the IAF is an ongoing process, 
shaped by the emerging as well as envisaged threats and the 
perceived role in our region. History is replete with examples of 
the IAF’s contribution towards safeguarding the interest of India 
as well as of friendly foreign countries whenever called upon. 
Moreover, the IAF has an exemplary record of providing succour 
to friendly foreign countries in emergency conditions such as 
tsunami, cyclone or earthquake, often at short notice. Participa-
tion of the IAF in international exercises across continents such 
as Red Flag (USA), Garuda (France) and Indradhanush (UK) are 
demonstrations of the IAF’s strategic reach. All these air opera-
tions would not be possible without meticulous planning and 
close coordination with friendly foreign countries. Obviously, 
these aspects form an important part of our planning process.

SP’s: Joint and integrated operations have been weak areas 
in the Indian armed forces. Has the joint doctrine ade-
quately addressed this issue and how can this be improved 
in the future?
CAS: Jointmanship has been an essential component of opera-
tional philosophy of the armed forces. It has been significantly 

aIr ChIeF Marshal aruP raha  
INsPeCtINg the guard oF 
hoNour
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demonstrated in all the wars fought by the nation in the past and 
continues to remain at the forefront of our operational orienta-
tion. The Joint Doctrine issued by the Headquarters Integrated 
Defence Service (HQ IDS) in 2006 formally addresses all issues 
pertaining to conduct of joint operations by the three services. 
In the rapidly changing national security environment, the pos-
sibility of irregular and asymmetric warfare is gaining primacy, 
which will entail a greater integration of the services and other 
government agencies. Even in the future, the joint doctrine 
would serve as a guideline to continuously evolve joint opera-
tions and progress towards a synergised spectrum of operations 
and enable us to safeguard the interests of the nation.

SP’s: Each service has professed its interest in acquiring 
network-centric warfare (NCW) capabilities for the future. 
NCW mandates networked organisations, command and 
control and new warfighting methodologies apart from 
attitudinal changes. What is being done in this field at the 
tri-service level?
CAS: The IAF recently demonstrated its network-centric capa-
bilities in Exercise Iron Fist and Exercise Livewire in 2013. The 
integration of sensors into the Integrated Air Command and Con-
trol System (IACCS) and Air Force Net (AFNET) is an ongoing 
project and the IAF endeavours to seamlessly integrate maxi-
mum number of sensors in this network. This will reduce the 
sensor-to-shooter cycle and enhance the 
responsiveness of the IAF. Since the IAF 
already possesses adequate NCW capa-
bility, it has taken a lead in undertak-
ing the requisite integration with Army 
and Navy networks at appropriate levels 
with the IAF network for sharing of rele-
vant data. Additionally, defence commu-
nication network (DCN) would provide 
another backbone on which data of the 
three services can ride.

SP’s: On account of the sustained 
economic growth, India will soon be 
one of the largest economies in the 
region as also in the world. In this context, India ought 
to aspire for leadership role in the region as also in the 
world. How do you see the new role and responsibility of 
the IAF in this context in the future?
CAS: According to projections by economists, India would be the 
third largest economy by 2030 after the United States and China. 
No doubt that India would be expected to play a larger role both 
at the regional and global level. As far as the IAF is concerned, 
we are ever ready to undertake any role assigned to us by the 
government to safeguard our national interest as well as that of 
the friendly foreign nations. Our modernisation plan and infra-
structure development is in sync with our endeavour to retain 
‘combat and capability edge’. The Modernisation of Air Field 
Infrastructure (MAFI) along with flexi-use of air space would 
enable economy of expenditure by reduction in fuel consump-
tion and carbon footprint. In the future, the IAF would evolve to 
be an aerospace force that would operate state-of-the-art plat-
forms and systems, in a real-time, fully-networked environment 
and would be fully equipped to deal with multi-spectrum threats 
to India’s national security.

SP’s: Despite the huge investments in efforts at indigenisa-
tion of the Indian defence industry, the nation continues to 
be almost totally dependent on foreign sources even for basic 

equipment. What new steps are needed to 
strengthen indigenous capability?
CAS: Indigenisation in defence production is 
one of the critical factors which would enable 
India achieve strategic autonomy. It is well 
known that no nation can be great unless it has the capability to 
create and absorb core technologies. The Defence Procurement 
Procedure 2013 lays emphasis on providing the desired boost to 
the Indian defence industry by mandating a higher preference to 
the ‘Buy (Indian)’, ‘Buy and Make (Indian)’ and ‘Make’ categorisa-
tion in capital procurement. The industry, on its part, now needs 
to come forward and invest in quality infrastructure to capital-
ise and strengthen their production base and become centres of 
excellence (CoE) in defence production. The industry needs to 
prove its capabilities to partner and compete with global original 
equipment manufacturers (OEMs) and also build up long-term 
relationships/joint ventures for participation in defence projects. 
The DPSUs as well as the private industry, would be in a posi-
tion to ensure that more and more cases are categorised as ‘Buy 
(Indian)’. The IAF has always encouraged indigenous production 
of weapon systems and will continue to do so in future as well.

SP’s: Development of the armed forces in India has been 
somewhat Pakistan-centric. How do you see the equation with 
China in the event of a military confrontation in the future?

CAS: Our capability build up is not 
specific to any country, but is based 
on an analysis of the overall capability 
requirements to face challenges arising 
in our area of interest. The IAF analyses 
its threat perception at regular intervals 
and accordingly updates its plans fac-
toring in all the envisaged contingen-
cies. The government has sanctioned a 
force level of 42 combat squadrons for 
the IAF. However, we at present have 34 
combat squadrons due to the retirement 
of certain legacy platforms like the MiG-
21, MiG-23 and MiG-25. Even with the 
squadrons currently on its inventory, 

the IAF has adequate operational potential to meet any emer-
gent situation impinging on India’s national security.

SP’s: In what time frame can the nation hope to see the 
Dassault Rafale streaking across the Indian skies?
CAS: You must understand that the MMRCA is a complex 
weapon system procurement case. The wide ranges of require-
ments of this project enumerated in the request for proposal 
(RFP) are being extensively negotiated with the vendor by the 
Contract Negotiations Committee (CNC). The CNC has to ensure 
that all aspects of manufacturing 108 Rafale aircraft in India 
between Dassault Aviation and numerous Indian production 
agencies including HAL, the lead production agency, are cap-
tured in the contract. The contract would be signed with due 
approval by the Cabinet Committee on Security after being pro-
cessed at the Ministry of Defence and Ministry of Finance. The 
first of the Rafale aircraft would be inducted a few years after 
the signing of the contract. SP

The interview was conducted in mid-December 2013 when 
Air Chief Marshal Arup Raha was the Vice Chief of the Air Staff 

and Chief of the Air Staff Designate. 
For full interview, please look out for 

SP’s Military Yearbook 2014 (42nd Edition)

“The IAF needs To be 
prepAred AT All TImes To be 
Able To successFully meeT 
The chAllenges And be In A 

posITIon To exerT InFluence 
In our AreA oF InTeresT”
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D
By R. ChandRakanth

Thanks to its versatility, adaptability and ability to meet all air mission requirements, the 
Rafale is the “poster child” transformational fighter which provides a way forward to air 
forces confronted to the requirement of doing “more” with “less”, in an ever-changing 

strategic and economic environment

The New Rafale

Dassault aviation’s Rafale fighteR aircraft is the only 
totally “omni-role” aircraft in the world, able to operate from a 
land base or an aircraft carrier, capable of carrying 1.5 times its 
weight in weapons and fuel. It has been designed to perform the 
full spectrum of combat missions. The French defence major 
not only keeps itself abreast of contemporary demands of an 
operational force, but also looks futuristically on what would 
give the Rafale continued fighting edge. In continuation of this 
strategy, on January 10, the French Defence Minister Jean-Yves 
Le Drian handed Eric Trappier, Chairman and CEO of Dassault 
Aviation, the F3R standard development contract for the Rafale 

combat aircraft. The F3R standard is an evolution of the Rafale 
F3 standard. It is part of the ongoing process to continuously 
improve the aircraft in line with operational requirements and 
the validation of the F3R standard is scheduled for 2018.

Negotiations were finalised with the Directorate General of 
Armaments (DGA) on December 30. In total, about one billion 
euros will be invested in the upgrade programme, which will 
benefit all of France’s combat aviation industry.

The upgrade programme will enable Dassault Aviation to 
integrate the following equipment and weapons onto the Rafale:
•	 The	 European	 Meteor	 long-range	 air-to-air	 missile	 pro-

Omni-rOle fighter: The launch of The f3R 
sTandaRd guaRanTees The fRench foRces 
will conTinue To have high-peRfoRmance 
aiRcRafT adapTed To TheiR RequiRemenTs
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duced by MBDA. This high-performance missile will achieve 
maximum effectiveness thanks to the “active array” radar 
which equips all production Rafale aircraft delivered since 
mid-2013.

•	 The	Thales	PDL-NG	new-generation	 laser	designator	pod.	
Primarily	used	for	air-to-ground	strikes,	in	daylight	or	dark-
ness, this pod will further enhance the high degree of preci-
sion that the Rafale has achieved since its first engagements 
(in the Afghan theatre in 2007).

•	 The	laser	homing	version	of	the	Sagem	AASM	air-to-ground	
modular	 weapon.	 This	 family	 of	 weapons,	 with	 GPS	 pri-
mary guidance and an additional booster, is unmatched. It 
was used by the Rafale during 2011 operations in Libya to 
destroy targets at ranges of several tens of kilometres with 
metric precision. The laser homing version is particularly 
adapted to moving targets.
F3R will also include upgrades to Rafale sensors and to 

systems ensuring total interoperability. The launch of the F3R 
standard guarantees the French forces will continue to have 
high-performance aircraft adapted to their requirements. It 
reinforces the strong points of the Rafale in export competi-
tions. It contributes to maintaining the competences of the 
design bureaux of Dassault Aviation and its industrial partners 
at a world-class level. It confirms the ongoing improvement 
process and opens the way to future developments for France 
and export customers.

“This is a clear signal of our com-
mitment to invest in the Rafale, and in 
a very strategic sector, that of combat 
aviation, so as to maintain it as the best 
in the world,” said Jean-Yves Le Drian. 
“It also guarantees the long-term avail-
ability of a line of products that con-
tinue to meet the requirements of the 
export market.”

All of these functional and physi-
cal modifications reinforce the Rafale’s 
omni-role character. During the same 
flight, the aircraft can carry out different 
types of missions, such as ground attack 
and air defence. Totally versatile, the Rafale provides the capabil-
ity to carry out the full range of missions that can be assigned to 
a combat aircraft: air superiority and air defence; attack of land 
and naval targets; close air support of ground troops; reconnais-
sance and nuclear strike. It is also the first aircraft designed from 
the outset to operate both from a land base than from an aircraft 
carrier. It is operated by the French Air Force and the Navy.

Till date, 180 production aircraft have been ordered and 
126 delivered in three versions: namely 39 “M” single-seaters 
for the Navy, 42 “B” two-seaters and 45 “C” single-seaters for 
the air force. The Rafale has been deployed for combat opera-
tions in Afghanistan, Libya and Mali. The Rafale entered service 
with the French Navy in 2004 and with the French Air Force in 
2006. Of the 180 aircraft ordered by France till date, 126 have 
been delivered. The Rafale fleet currently totals almost 1,20,000 
flight	 hours,	 including	16,000	 in	 operations.	 Since	mid-2013,	
production Rafale aircraft are equipped with active array RBE2 
AESA	radar	from	Thales.

With over 8,000 military and civil aircraft delivered to 83 
countries over the past 60 years, and having logged nearly 28 
million flight hours till date, Dassault Aviation offers recognised 
know-how and experience in the design, development, sale and 
support of all types of aircraft, from the Rafale fighter to the Fal-
con range of high-end business jets, as well as military unmanned 

air systems. The Rafale is the only operational 
European combat aircraft equipped with an 
“active	 electronically	 scanned	 array”.	 Partial	
integration of this weapon was already per-
formed as an “urgent operational require-
ment” for the French intervention in Mali. 

The Rafale, with its “omni-role” capabilities, is the right 
answer to the capability approach selected by an increasing num-
ber of governments. India is expected to finalise a $15-billion 
deal to buy 126 Rafale aircraft. Negotiations between the French 
aviation firm and Indian Defence Ministry have been going on 
for months and it is expected that the deal will be finalised soon. 

The fighter plane comes in three variants: “C”—a true air 
defence variant; “B” —a two-seat multi-role strike fighter/ con-
version trainer and; “M” —a single-seat naval fighter. Though 
not completely stealth, efforts have been made to keep the radar 
signature as low as possible, by the use of specialised composite 
material in the construction of fuselage—making Rafale the first 
French fighter plane to make an attempt at stealth technology. A 
mixture of Kevlar and carbon components are said to make up 
the finishing of the surface of the aircraft. One of its main features 
is the presence of advanced Thales RBE2 passive electronically 
scanned multi-role radar. Thales claims to have achieved unprec-
edented levels of situational awareness through the earlier detec-
tion and tracking of multiple air targets for close combat and 

long-range interception, as well as real-
time generation of three-dimensional 
maps for terrain-following and the 
real-time generation of high resolution 
ground maps for navigation and target-
ing. The RBE2 is soon to be upgraded 
with an even advance RBE2 AA system 
that promises to provide greater detec-
tion range, improved reliability and 
reduced maintenance demands. The air-
craft is capable of conducting both air-to-
ground and reconnaissance operations.

It fully complies with the require-
ment to carry out the widest range 
of roles with the smallest number of 

aircraft. The Rafale regularly carries out “quick reaction alert” 
(QRA)/air-defence/air sovereignty missions, power projection 
and deployments for external missions, deep strike missions, air 
support for ground forces, reconnaissance missions, pilot train-
ing sorties and nuclear deterrence duties.

The Rafale has consistently scored in latest conflicts and the 
company summarises them into four overarching expectations: 
versatility, that is the capability, with the same system, to per-
form different missions; interoperability or the ability to fight in 
coalition with the allies, using common procedures and standards 
agreements, and collaborating and communicating in real-time 
with other systems; flexibility, which can be illustrated by the abil-
ity to conduct several different missions in the course of the same 
sortie (omni-role capability); and survivability that is the capabil-
ity to survive in a dense threat environment thanks to its stealthi-
ness and/or to advanced electronic warfare systems. The Rafale 
is relevant against both traditional and asymmetrical threats, it 
addresses the emerging needs of the armed forces in a chang-
ing geopolitical context, and it remains at the forefront of techni-
cal innovation. Thanks to its versatility, adaptability and ability to 
meet all air mission requirements, the Rafale is the “poster child” 
transformational fighter which provides a way forward to air 
forces confronted to the requirement of doing “more” with “less”, 
in an ever-changing strategic and economic environment. SP

Rafale  addResses the 
emeRging needs of the 

aRmed foRces in a changing 
geo-political context and 

Remains at the foRefRont of 
technical innovation
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W
Who Was the World’s greatest 
aviator? If the people of his homeland 
are to be believed it was the Austra-
lian Charles Kingsford-Smith. Allow-
ing for some nationalist bias, it is true 
that Kingsford-Smith’s record breaking 
flights and remarkable flying skill made 
him a frontrunner for the title. He pio-
neered more long distance routes than 
any pilot in history. 

Charles Edward “Smithy” 
Kingsford-Smith was born in Bris-
bane, Australia, on February 9, 
1897. As a boy he couldn’t resist a 
dare. At age 16, he became an elec-
trical engineer and later joined the 
Australian Military Forces. Soon 
thereafter he learned to fly. Thrilled 
by the experience, he wrote to his 
parents: “I have discovered one 
thing about flying and that is my 
future, for whatever it may be 
worth, is bound up with it.” World 
War I was in progress and in July 
1917 young Smithy was launched 
into operations, first in the Mid-
dle East and then on the Western 
Front in Europe. Within six weeks, 
he had accounted for four enemy 
aircraft in combat, but then he was 
shot down and injured. He lost 
some of his toes, which brought 
an abrupt end to his promising 
career as a military aviator. He was 
awarded the Military Cross for acts 
of gallantry in action. 

For the next few years, Kings-
ford-Smith flew in aerial circuses. 
He also introduced commercial 
aviation services to many new 
areas in Australia. In 1927, Charles 
Lindbergh made his epic solo flight 
across the Atlantic. Ever on the 
lookout for an opportunity to set 
an aviation record, Kingsford-
Smith decided to cross the vast 
expanse of the Pacific. He travelled 
to the United States to identify a 
suitable aircraft. Finally, he chose 
the Fokker F.VIIb-3m to achieve 
his dream. This tri-motor aircraft 
with a cruising speed of 150 kmph 
was already in use with various 
large and small world airlines. The 
KLM Royal Dutch Airlines used it to link 
Amsterdam with Batavia (Jakarta)—the 
longest scheduled route in the world for 
many years. Kingsford-Smith christened 
his Fokker the “Southern Cross”. Consid-
ering the extremely long flight over sea, 
safety was paramount. So the plane had 
three radio sets and four compasses. 
Apart from Charles Kingsford-Smith, the 
crew consisted of Charles Ulm (co-pilot), 

Harry Lyon (navigator) and John Warner 
(radio operator). The four meticulously 
rehearsed their emergency procedures 
prior to the flight, planning to dump 
their fuel and use the wings as rafts if 
they had to ditch at sea. They carried 
water and food enough to last a week.

The “Southern Cross” took off on its 
first leg from Oakland to Hawaii on the 
morning of May 31, 1928. It soon lost 

its direction-finding radio beam, but 
the experienced navigator Lyon con-
tinued selecting the required course by 
dead reckoning and managed to steer 
the plane to Hawaii without further 
incident. On the second leg to Fiji, the 
aircraft ran into strong headwinds and 
severe storms that blew it off course. To 
make matters worse, one of the engines 
began to run rough. The weather finally 

improved and they were able to land on 
a cricket field in Suva, Fiji, in just under 
35 hours. It was the world’s longest 
flight over water till that time. On the 
last leg from Fiji to Brisbane, ferocious 
storms tossed their aircraft about vio-
lently. Although they were again blown 
off course, and at times had to fly just 
above the waves, they made it safely to 
Brisbane where they landed to univer-

sal adulation.
Kingsford-Smith was a born 

daredevil, always eager to try 
something new. Aviators all over 
the world were striving to be the 
greatest and the fastest and he too 
persisted with his record-break-
ing flights. In succeeding months, 
he made the first non-stop flight 
across the Australian continent 
and the first flight across the Tas-
man Sea to New Zealand. These 
flights showed the feasibility of 
air passenger and mail services 
across Australia. In 1929, he made 
a round-the-world flight. In 1930, 
he flew 16,000 kilometres solo and 
won the England to Australia air 
race. In 1934, he completed the 
first west-to-east crossing of the 
Pacific. At one time he held more 
long distance records than anyone 
else on earth. 

Yet, when Smithy once pulled 
out of a race because his plane 
wasn’t ready, the press and pub-
lic criticised him, even implying 
that he was a coward. The accusa-
tion stung and his health suffered. 
So at age 38, he embarked on yet 
another record breaking attempt. 
On November 6, 1935, Kingsford-
Smith and his co-pilot, Tommy 
Pethybridge, took off on a planned 
flight from England to Australia in 
a Lockheed Altair christened “Lady 
Southern Cross”. The following day 
they got airborne from Allahabad 
at dusk, intending to make it over-
night to Singapore. However, the 
weather was rather stormy and 
they never arrived at Singapore. 
The Royal Air Force searched the 
entire Rangoon-Singapore route, 

but they could not find the missing pilots, 
and their fate remains one of aviation’s 
great unsolved mysteries. Charles Kings-
ford-Smith, being a man who lived and 
died for flying, might not have been dis-
pleased to die a typical daring aviator’s 
death—in the cockpit. SP

— Group Captain (Retd)  
Joseph Noronha, Goa

Charles  
Kingsford-smith  

(1897-1935)

At age 16, he became an 
electrical engineer and later 
joined the Australian Military 
Forces. Soon thereafter he 

learned to fly. Thrilled by the 
experience, he wrote to his 

parents: “I have discovered one 
thing about flying and that is my 

future, for whatever it may be 
worth, is bound up with it.”
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SaraS revS up to fly again

The Indian Air Force’s premier testing 
facility, the Aircraft & Systems Testing 
Establishment (ASTE) has begun ground 
trials of the PT1N modified and souped-
up first prototype. Top sources inform 
SP’s that the PT1N will be put through an 
extensive series of ground handling, turn-
ing and taxi trials, including static systems 
trials before it is cleared for a first flight.

The IAF has already appointed a 
pilot crew for the flight, likely to take 
place in February. The platform has 
remained on ground since the crash of 
the second prototype in March 2009, 
killing all three test personnel on board. 
As earlier reported by SP’s, the modi-
fications to the first prototype include 
changes to the rear fuselage, increased 
area rudder, modified stub wings, new 
engine nacelles and a crucial autopilot. 
A third prototype, incorporating full 
weight optimisation and an expanded 
ratio of composites in the build, is 
slated for a first flight later this year, 
after the PT1N clocks at least 25 flights. 
According to sources associated with 
the modification of the Saras, the 
aircraft had grave problems that have 
since been addressed. Even the ground 
trials could have commenced earlier, 
but for the National Aerospace Labora-
tories (NAL’s) insistence that all simu-
lated tests be corroborated on station 
before the platform was handed over to 
the ASTE for operational-level ground 
and flight testing.

indian civil aircraft project ScoutS engineS
The Indian national civil aircraft (NCAD) 
development programme, looking to 
field an Indian designed and built 
airliner by the end of this decade, is 
now officially scouting for engines for 
its twin-engine configuration. With a 
special purpose vehicle in the works, 
with the Hindustan Aeronautics Limited 
(HAL) and National Aerospace Laborato-
ries (NAL) as lead agencies, the project 
has formally called for information from 
international engine houses to respond 
by February 14 with possible propulsion 
systems to power the 100-seater aircraft 
platform envisaged.

According to the RFI accessed by 
SP’s, “The aircraft will be configured 
around a proven high technology propul-
sion system, which would offer advan-
tage of reduced cost, reduced fuel burn 
and emissions, and longer maintenance 
intervals. Present estimates show that 
such an engine will be required around 
2017 time frame.” According to data 
released for the first time, the engines 
required will be in the 40-80kN power 
range. The project office has said in the 
RFI it required 10 engine sets (20 en-
gines) in 2017, and then approximately 
1,000 sets at the rate of 80 engine sets 
per year over a 20 year period at peak 
production phase. As reported earlier by 
SP’s, the NCAD programme envisages 
an investment of `7,500 crore— `4,500 
crore in design and `3,000 crore for 
prototype production, which intends to 
field a prototype in the next six years. 
HAL’s Aero Engine Research and De-
sign Centre in Bangalore has provided 
prospective design houses with a broad 
spectrum of requirements in terms of 
overall thrust at different altitudes and 
other parameters. Companies that have 
received the RFI include Pratt & Whitney, 
Rolls-Royce, GE Aviation, CFM Interna-
tional and PowerJet (a joint venture of 
NPO Saturn and Snecma).

glimmer of hope for 197 rSh competition

Indicating possible positive movement in 
the interminably stalled reconnaissance 
and surveillance helicopter (RSH) acqui-
sition programme, the two finalist ven-
dors Eurocopter (now Airbus Helicopter) 
and Kamov have extended the validity 
of their commercial bids till June 2014. 
Both companies have confirmed that 
the Ministry of Defence (MoD) formally 
requested the validity extension, pointing 
out that a decision could be afoot. 

tejaS team on top gear for foc
With the successful completion of initial 
operational clearance (IOC), that of-
ficially sees the LCA Tejas released for 
service with the IAF, Team Tejas Mk 1 is 
now gunning for another, far more im-
portant milestone line—final operational 
clearance, a demonstration of all of the 

platform’s stated capabilities across 
the mission spectrum. The team now 
effectively has 12 months to achieve and 
demonstrate a slew of capabilities and 
performance parameters set down in air 
staff requirements for the Mk 1.

As it stands, work has already begun 
on the FOC test points, including crucial 
elements like the in-flight refuelling capa-
bility and integration of a Russian 23mm 
cannon. For starters, the team will be 
looking to expand the Tejas Mk 1’s flight 
envelope in terms of G performance and 
angle of attack. The stipulated perfor-
mance requirement is for -3.5G to 8G 
and 24° angle of attack. This will require 
an incremental flight test schedule, but 
without the luxury of time. The test team 
will also be required to integrate and 
demonstrate firing of the Israeli Derby 
and Python air-to-air missiles. 

While the Derby is a BVR missile, 
the Python is the second close combat 
heat-seeking missile the Tejas will be 
capable of deploying, following the 
proven Vympel R-73. Next will come the 
GSh-23 cannon and fresh drop tanks 
to aid aerodynamic performance in the 
supersonic flight. 

aStra carriage trialS in progreSS

While the Tejas team gets set to test 
the Derby BVRAAM as part of the FOC 
regime, a team in Pune is ticking off 
performance points on the indigenous 
Astra indigenous BVRAAM. The missile, 
integrated with a modified Su-30MKI 
is currently undergoing carriage trials, 
the final phase of trials before a first 
ever test-firing from an airborne plat-
form next year.

While the Astra Mk 1 will have an 
intercept range of 44-km, it will be the 
Astra Mk2 that will be a true force mul-
tiplier weapon, with an intercept range 
in excess of 100 km—work has already 
begun on expanding the performance of 
the baseline missile version. The Astra 
will ultimately be tested on the Tejas 
Mk 1 before it becomes the standard fit 
weapon on the Tejas Mk2. •

For complete versions log on to:  
www.sps-aviation.com & www.spsmai.com
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ASIA-PACIFIC

tejaS SucceSSful miSSile firing

Tejas, India’s first indigenous light combat 
aircraft, has successfully launched an 
infrared seeking air-to-air missile that hit 
the target in a direct hit with precision and 
destroyed the target on December 7. The 
test, demonstrating required parameters 
was conducted off the coast of Goa in the 
Arabian Sea, and has taken the aircraft 
closer to its induction in the Indian Air 
Force. Group Captain Suneet Krishna, 
flying the Tejas aircraft commanded the 
infrared seeker missile through the fire 
control radar of the aircraft to lock on to 
the target. The target was towed by an in-
digenous pilotless target aircraft ‘Lakshya’.

agni-iii launch, a flawleSS miSSion
The Strategic Forces Command (SFC) has 
fired the long-range Agni-III missile with 
a range capability of over 3,000 km from 
Wheelers Island, off the Odisha coast on 
December 23. The trajectory of the trial 
was tracked by a battery of sophisticated 
radars, telemetry observation stations, 
electro-optic instruments and naval ships 
from its launch till the missile hit the tar-
get area with pinpoint accuracy. Agni-III 
missile is equipped with advanced high 
accuracy navigation system and guided by 
an innovative guidance scheme. An SFC 
spokesman said, “Such successful training 
launches clearly indicate our operational 
readiness to meet any eventuality as also 
establishes the reliability of this deterrent 
component of India’s strategic arsenal.”

Siberian airbaSe getS new Su-30Sm
An aviation regiment equipped with the 
latest generation of Russian fighter jets is 
currently being formed in Siberia’s Baikal 
region. The regiment will be the first 
in Russia to receive the 4++ generation 
aircraft. The Su-30SM is the latest devel-
opment of the twin-seat Su-30 jet fighter 
family, itself a derivative of the long-serv-
ing single-seat Sukhoi Su-27, one of the 
air force’s most important warplanes. The 
Su-30SM can detect enemy aircraft at a 
distance of more than 100 kilometres, has 

better radar and communications capa-
bilities, an improved friend-or-foe system, 
a new ejection seat and new weapons.

india’S mmrca fighter deal
As per some media reports, Dassault Avia-
tion is reportedly conducting gap analysis 
of state-owned HAL’s fighter plane produc-
tion capabilities as there may be a few 
due to HAL’s recent performance in some 
of the projects. However, HAL officials say 
that they have a structure in place to do 
something meaningful with the recommen-
dations. As per HAL, they have created a 
dedicated full time MMRCA Project Group 
in May 2012 and it is operational since 
then. Action groups have been created at 
all HAL divisions taking part in the MMRCA 
programme. All groups are working in a 
coordinated manner to interact with the 
original equipment manufacturers.

EUROPE

poland SelectS alenia aermacchi’S 
m-346 maSter aS ajt

On December 23, 2013, the Polish Arma-
ments Inspectorate completed the evalu-
ation of the bids submitted for the supply 
of eight light advance jet trainer with 
other training systems and a logistical 
package, for the Polish jet pilot training 
school. Three companies i.e. Alenia Aer-
macchi SpA, BAE Systems and Lockheed 
Martin UK Limited, submitted their bids. 
After detailed analysis of the bids, it was 
decided that the most advantageous offer 
was presented by Alenia Aermacchi SpA. 
Accordingly, the Armaments Inspectorate 
has informed all interested parties of its 
decision, however, the companies whose 
bids were rejected, have the right to ap-
peal this decision until January 2, 2014. 
Even if there is no appeal, the selection of 
the winning contractor will become final 
only after verification of the technical 
parameters of the offered aircraft.

optical data link demonStrated
With a newly developed optical data link, 
Cassidian enables the real-time trans-
mission of large amounts of data, such 
as reconnaissance videos, from a fast 
flying jet to the ground. Due to the one 

QuickRouNdup 

AgustAWestlAnd
AgustaWestland has announced that it has been awarded 
a contract for 16 AW101 helicopters, plus support and 
training, valued at approximately £1 billion (about $1.64 
billion), to meet the Norwegian all-weather SAR helicopter 
requirement. The contract also includes an option for six 
further aircraft order.

Airbus
Emirates Airline and Airbus have completed discussions 
and signed the firm contract for 50 additional A380s 
originally announced at the Dubai Air show on November 
17, 2013. The contract documents were finalised by Tim 
Clark, Emirates Airline President, during a visit to Airbus’ 
Headquarters in Toulouse, France.

Air Caraibes has signed a firm contract with Airbus 
for three A350-1000s, the largest member of Airbus’ new 
generation A350XWB Family. The airline will also lease 
three new A350-900s from ILFC. The aircraft will enter into 
service between 2016 and 2022.

AriAnespAce
Arianespace has successfully carried out the sixth Soyuz 
launch from the Guiana Space Center (CSG), orbiting the Gaia 
scientific satellite for the European Space Agency (ESA). The 
mission was the second successful Soyuz launch from CSG in 
2013 and was the launcher’s sixth successful mission overall 
from CSG. Gaia is the 25th scientific satellite to be launched 
by Arianespace, bringing a real breakthrough in understanding 
our galaxy and creating a 3D map of the Milky Way.

bAe systems
The Republic of Korea has finalised an agreement with 
the US Government for BAE Systems to perform upgrades 
and systems integration for its fleet of more than 130 
F-16 aircraft. The company will now begin the first phase 
of the work under contract through the US Department of 
Defense’s foreign military sales programme.

boeing
Boeing Co, Ridley has been awarded a $61,76,76,589 
modification to contract for remanufacture of 22 CH-47F 
helicopters, six new CH-47F helicopters, and long lead 
funding for manufacturing thirteen CH-47F helicopters. 
Estimated completion date is December 31, 2020.

Boeing has delivered the 500th focused lethality muni-
tion (FLM) to the US Air Force, completing the contract for 
the low-collateral-damage weapon 100 per cent on time and 
on cost. FLM, a derivative of the small diameter bomb, uses 
a multiphase-blast explosive compound along with a carbon-
fibre-composite warhead case to minimise fragmentation. 
The guided weapon provides a standoff range of more than 
60nm to protect aircrews engaging threats in combat.
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hundred times increase in transmission 
speed compared to conventional systems, 
in military or in civil operations, e.g. in 
disaster zones, more detailed situational 
information can be used more quickly 
and comprehensively than ever before. 
Test flights were carried out at the end of 
November near Cassidian’s Military Air 
Systems Center at Manching, Germany. 
For the first time, it was possible to suc-
cessfully operate a high-precision laser 
data link tracking system between a Tor-
nado combat aircraft flying close to the 
speed of sound and a ground station over 
a range in excess of 60 km. The data rate 
achieved during a fly-by of less than a 
minute was about one gigabit per second. 

eurofighter typhoon tranche 3

The first of a new standard of Typhoon 
has started its series of flight tests. The 
latest Typhoon, known as a Tranche 3, has 
all together hundreds of modifications, 
changes and additions which effectively 
means Typhoon has now taken a massive 
step forward. Mark Kane, BAE Systems 
Managing Director - Combat Air, said: 
“One of the few visual clues is a number 
of small panels on the fuselage which are 
there to accommodate the fitting of con-
formal fuel tanks. Once fitted, these would 
give the aircraft greater range and free 
up positions under the aircraft for larger 
or additional weapons. At the nose a new 
internal structure has been built and work 
has been carried out on power, cooling 
and electronics so that new E-Scan radar 
could easily be accommodated.”

INDUSTRY
AMERICAS

ge38 turboShaft engine achieveS 
record time at temperature
GE Aviation’s largest turboshaft engine, 
the GE38, has completed a 300-hour 
cyclic durability test on the road toward 
qualification for the US Marine Corps’ 
future CH-53K heavy-lift helicopter. “The 
prototype GE38 engine completed one 
of the toughest engine tests we have 
ever run at GE, spending the longest 

time at maximum redline temperatures 
of any engine in GE history,” said Paul 
Acquaviva, GE Aviation’s GE38 Program 
Director. The GE38 engine will give the 
CH-53K helicopter the power to carry 
a 27,000-pound external load over a 
mission radius of 110 nautical miles in 
hot weather conditions, nearly triple the 
external load carrying capacity of the 
service’s current CH-53E Super Stallion 
aircraft. When compared to its predeces-
sor—the T64 turboshaft engine that pow-
ers the Super Stallion aircraft—the 7,500 
shaft horsepower class GE38 will provide 
more than 50 per cent more power, 18 
per cent better specific fuel consumption 
and 63 per cent fewer parts.

Show CALeNDAR
14-15 January
Army AviAtion SympoSium And 
ExpoSition
Crystal Gateway Marriott Hotel,  
Arlington, Virginia, USA
www.ausameetings.org/aviation

16-18 January
BAHrAin intErnAtionAL AirSHoW 
Sakhir Air Base, Bahrain
www.bahraininternationalairshow.com

22-24 January
intErnAtionAL miLitAry  
HELicoptEr 2014
Hotel Russell, London, UK
www.militaryhelicopterevent.com

30 January
BuSinESS AviAtion rEGionAL 
Forum
Signature Flight Support, Boca Raton 
Airport, Boca Raton, Florida, USA
www.nbaa.org/events/forums/20140130

5-6 February
AircrAFt intEriorS middLE EASt
Dubai World Trade Center, Dubai, UAE
www.aime.aero

11-16 February
SinGAporE AirSHoW
Changi Exhibition Centre, Singapore
www.singaporeairshow.com

24-27 February
HELi Expo 2014
Anaheim Convention Center,  
Anaheim, California, USA
www.rotor.com/Events/HELIEXPO2014.
aspx

12-16 March
indiA AviAtion 2014
Begumpet Airport, Sardar Patel Road, 
Hyderabad, India
www.india-aviation.in

QuickRouNdup

bombArdier
Bombardier Aerospace has announced that Nantong 
Tongzhou Bay Aviation Industry Co., Ltd. has signed a letter 
of intent (LOI) to acquire 30 firm Q400 NextGen aircraft, 
as it prepares to launch commercial airline operations in 
China through an airline to be named Sutong Airlinesby 
2015. Based on Q400 NextGen aircraft list price, a firm 
order would be valued at approximately $995 million.

brAzil
Brazil is interested in leasing or buying second-hand 
Gripen C/D fighters until the new-generation Gripen E it 
has selected as its new fighter enters service in 2018. 
Initial deliveries will go to Sweden and first deliveries 
to Brazil are not expected until two years later in 2020, 
contrary to earlier reports.

cAthAy pAcific
Cathay Pacific has announced its decision to become Asia’s 
first 777X customer with orders for 21 777-9X airplanes, as 
part of Cathay’s future long-haul fleet strategy. The order is 
valued at more than $7 billion at current list prices.

dgA
French defence procurement agency, DGA, has taken 
delivery of the Reaper drone system, consisting of two 
remotely-piloted aircraft, a ground station and related 
equipment. The handover ceremony was organised by DGA 
in cooperation with the US Air Force, the French Air Force 
and representatives of the manufacturer General Atomics.

internAtionAl lAunch  
services
An International Launch Services (ILS) Proton Breeze M has 
successfully placed the Inmarsat-5 F1 (I-5 F1) satellite into a 
super-synchronous (geostationary) transfer orbit on December 
9. The spacecraft was launched for Inmarsat, the leading 
provider of global mobile satellite communications services.

lockheed mArtin
Lockheed Martin Missiles and Fire Control has been 
awarded a $23,25,45,447 firm-fixed price and 
cost-plus-fixed-fee contract for the joint air-to-surface 
standoff missile (JASSM) baseline missiles (190 each) and 
JASSM extended range (ER) missiles (40 each), systems 
engineering, foreign military sales test assets, ER avionics 
bulkhead value engineering change proposal—cost share 
savings, tooling and test equipment, baseline JASSM 
weapon systems evaluation programme and obsolescence 
management oversight. Work is expected to be completed 
by November 30, 2016. 

peru
The Peruvian Ministry of Defense has completed government-
to-government negotiations with the Russian Federation for 
the acquisition of 24 MI-171 helicopters that will equip the 
armed forces of Peru. The acquisition includes the delivery of 
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a flight simulator and related training equipment to allow the 
pilots to be trained in Peru instead of overseas.

russiAn helicopters
The Mi-28N Night Hunter combat helicopter, made by 
Russian Helicopters, has officially entered into service with 
the Russian Defence Ministry under an order signed by De-
fence Minister Sergei Shoigu. Before officially entering into 
service, the Mi-28N Night Hunter helicopter was operated 
by the Russian armed forces for several years.

sAAb
Defence and security company Saab has received steady 
state support contract for South African Gripen. The order 
has a total value of SEK 180 million (about $27 million) 
over the years 2013-16. The South African Air Force has 
been operating the Gripen fighter system since 2008.

sikorsky
Sikorsky Aircraft Corp. has been awarded a $10,53,00,000 
modification to an earlier contract to modify eight UH-60M 
Black Hawk Helicopters to a General Service Configura-
tion in Support of the Saudi Arabian National Guard. In 
fiscal 2014, other procurement funds in the amount of 
$1,00,00,000 were obligated at the time of the award. 
Estimated completion date is March 31, 2016.

south koreA
South Korea’s Project Management Committee has 
selected Boeing and Kaman company as the secondary 
provider of GPS guided bomb for fighters F-15K and KF-16 
on December 16, 2012.

united lAunch AlliAnce
A United Launch Alliance Atlas V rocket carrying a National 
Reconnaissance Office payload was launched by Team 
Vandenberg from Space Launch Complex-3 on December 
5, 2013. This was the eleventh launch for 2013.

us
The Defense Security Cooperation Agency has notified 
Congress of a possible FMS to Norway of technical, 
engineering, and software support for C-130J aircraft for an 
estimated cost of $107 million.

utc
United Technologies Corporation, Pratt and Whitney, has 
been awarded an undefinitised contract action via a 
not-to-exceed $23,14,65,987 modification for an existing 
contract for F119 engine sustainment. The contract 
modification is for calendar year 2014 Sustainment of 
F119-PW-100 Engines. Work is expected to be completed 
by December 31, 2014.

indiAn Air force
Air Chief Marshal Arup Raha has tak-
en over as the Chief of the Air Staff. 
Air Marshal R.K. Sharma has taken 
over as Vice Chief of the Air Staff.

Air Marshal A.P. Garud has taken 
over as Air Officer Commanding-in-
Chief, Southern Air Command and 
Air Marshal R.K. Jolly has taken over 
as Air Officer Commanding-in-Chief, 
Eastern Air Command.

generAl dynAmics
Robert E. Smith has been appointed 
as President of Jet Aviation, a wholly 
owned subsidiary of General Dynam-
ics. Smith succeeds Daniel G. Clare, 
who has been appointed Chief Finan-
cial Officer of Gulfstream Aerospace 
Corporation, also a subsidiary.

gulfstreAm
Gulfstream Aerospace Corp has ap-
pointed Kevin Brink as Sales Director, 
North American Sales, Northwest. The 
company has also appointed Scott 
Clarey as Sales Director, North  
American Sales, Southwest.

sAfrAn
Didier Nicoud has been named  
Engineering Vice President for 
 Aircelle (Safran) succeeding Eric 
Massé who has taken another  
position within Safran.

dAssAult AviAtion
Dassault Aviation has Olivier Zuber as 
the new International Sales Manager 
for Africa.

rAytheon
Rebecca R. Rhoads has been named 
President of Raytheon’s Global Busi-
ness Services (GBS) group. Rhoads 

will remain the company’s Chief 
Information Officer.

lockheed mArtin
The Lockheed Martin Corporation 
Board of Directors has elected Maril-
lyn A. Hewson as Chairman of the 
Board. Hewson will also remain the 
President and Chief Executive Officer.

boeing
Jim Simpson is replacing Steve O’Neill 
as Vice President of Commercial Satel-
lite Systems, President of Boeing Satel-
lite Systems International and President 
of Boeing Commercial Satellite Services. 
Bruce Chesley, formerly Director of 
Advanced S&IS, succeeds Simpson and 
will now oversee business development 
operations, personnel and budgets for 
national security, military navigation/
communication, and civil/commercial 
space and intelligence programs. Paul 
Rusnock replaces Claire Leon, who 
retired as Vice President of National 
Programs. Rusnock was previously Vice 
President of S&IS Government Satellite 
Systems, a position that Dan Hart as-
sumes. Hart will oversee the Wideband 
Global SATCOM, Global Positioning 
System, Tracking and Data Relay Satel-
lite, Payload Programs, Experimental 
Systems Group and Advanced Informa-
tion Technology Programs.

Further, December 31, 2013, Den-
nis A. Muilenburg is Boeing Vice Chair-
man, President and Chief Operating Of-
ficer; Raymond L. Conner is Boeing Vice 
Chairman, President and CEO, Boeing 
Commercial Airplanes; and Christopher 
M. Chadwick is Boeing Executive Vice 
President, President and CEO, Boeing 
Defense, Space & Security. Shelley K. 
Lavender will replace Chadwick as the 
leader of Boeing Military Aircraft.

Appointments

SPACe
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SSt auStralia ready for delivery
Advanced Space Surveillance Telescope 
(SST) is ready for 14,400 kilometres jour-
ney to Western Australia to enable valu-
able monitoring of objects 35,200 kilo-
metres above earth. As satellites become 
more common, they face growing risk of 

colliding with space debris and even each 
other. The US Department of Defense has 
thus made space situational awareness a 
top priority to maintain communication, 
as traditional telescope technology has 
limitations. Through its unique combina-
tion of several novel technologies, the 
SST programme seeks to enable much 
faster discovery and tracking of previ-
ously unseen, hard-to-find small objects 
in geosynchronous orbits. •
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Fast-track 
Procurement

As the new yeAr dawned, the nation was delivered a 
shocker with the following terse statement emanating from the 
Ministry of Defence (MoD), “The Government of India has ter-
minated with immediate effect the agreement that was signed 
with AgustaWestland International Limited (AWIL) on Febru-
ary 8, 2010, for the supply of 12 VVIP helicopters on grounds 
of breach of the Pre-contract Integrity Pact and the Agreement 
by AWIL.” The MoD rejected a request from AWIL for arbitra-
tion, based on the opinion of the Attorney General of India that 
“integrity-related issues are not subject to arbitration”.

However, AWIL continued to press for arbitration and 
appointed a former judge of Kerala High Court as an arbitrator 
from its side. Finally, based on fresh opinion of the Attorney 
General, the MoD has relented and has now nominated a sitting 
judge as its arbitrator. Ostensibly, this has been done “to safe-
guard the interest of the Government of India”. Exactly which 
part of national interest is sought to be safeguarded by accep-
tance of the proposal for arbitration, has neither been stated 
nor is clear at this stage, especially on account of the opacity in 
the handling of the episode by the MoD. Although the final word 
on the contract is yet to be uttered, there is little doubt that 
VVIPs in India will not have the privilege to savour the comfort 
of travelling in what is admittedly one of the most advanced and 
safest flying machines in the world in the rotary-wing regime. 

Scrutiny by the Comptroller and Auditor General of India 
revealed that the provisions of the Defence Procurement Pro-
cedure (DPP) were breached at every stage, both in letter 
and spirit, despite the fact 
that both the Prime Minis-
ter’s Office and the Ministry 
of Defence were intimately 
involved at every step in the 
processing of the tender, its 
finalisation and award of final 
contract to AgustaWestland. 
However, mired in allegations 
of bribery and other wrong-
doings, the partially executed 
contract that has been in 
limbo for the last nearly two 
years, appears to have finally 
run aground. Apart from the 
erosion of national prestige 
and credibility, this sordid 
episode has served to rather 
tragically and unfairly demol-
ish the impeccable reputa-
tion of a former Chief of the 
Air Staff, over four decades of 
selfless and dedicated service 
to the nation rendered by him 
notwithstanding. 

During the cold war era, 
India was perceived by the 
West to be in the Soviet camp 

and as such, the nation was tethered to one source i.e. the Soviet 
Union for the procurement of military hardware. However, with 
the demise of the Soviet Union, fresh avenues for the procure-
ment of military hardware became available to the nation. With 
a view to derive maximum benefit from the new situation, in 
2005, the MoD formalised a new procedure based on the “open 
tender” system for the procurement of defence hardware calling 
it the Defence Procurement Procedure. The objectives mandated 
for the exercise was to provide for wider choice of weapon sys-
tems, best value for money through selection from multiple ven-
dors, fairness to bidders, complete transparency in the process-
ing of the tender and total accountability. While the philosophy 
enshrined in the DPP that has been revised and refined every 
year since its initial promulgation is noble, the disconcerting 
fact is that in the last nine years of its existence, not a single 
contract initiated by the Indian armed forces for acquisition of 
weapon systems or aircraft, have been successfully executed. 
The tender for 197 helicopters has been cancelled twice after 
having reached close to finalisation and attempts by the Indian 
Army to acquire howitzers have been frustrated five times. The 
mega deal for 126 medium multi-role combat aircraft initiated 
by the Indian Air Force in 2001 and for which the tender was 
floated in 2007, does not appear to be anywhere near finalisa-
tion. Similarly, tenders for attack/heavy-lift helicopters and the 
aerial tankers are moving at a painfully slow pace. 

On the other hand, in the last five years, a number of major 
procurements of military aircraft that include the C-130J Super 

Hercules, the C-17 Globe-
master III, Boeing Business 
Jets and Mi-17 V5 transacted 
directly with the governments 
concerned and not through 
open tender, have gone 
through speedily and without 
a hitch. The interminable delay 
in the procurement of military 
hardware through the DPP will 
undoubtedly have debilitating 
impact on national security. 

It should therefore be 
abundantly clear that while 
the logic behind the imple-
mentation of the DPP may be 
incontrovertible, in practice, it 
has totally failed to meet the 
demands of national security. 
Replacement of the DPP with 
a more efficient and effec-
tive fast-track procedure for 
the procurement of military 
hardware has now become an 
imperative necessity. SP

—By Air Marshal (Retd) 
B.K. Pandey

Replacement of the Defence Procurement 
Procedure with a more efficient and effective 
fast-track procedure for the procurement 
of military hardware has now become an 
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EmbraerCommercialAviation.com

Behold  
the power of
Announcing E-Jets E2, the second generation.

Inventing a whole new segment. Becoming the world’s most preferred 70 to 120-seat aircraft. 

Delivering more than 1,000 airplanes. And essentially changing the way the world flies. What 

do E-Jets still have to prove? That they can be even better. Enter E2, the second generation. 

Three new models, totally reconceived. The E2 series (as in E175-E2, E190-E2, and E195-E2) 

inherits the traits of a distinguished family. But E2 also takes quantum leaps with uniquely 

efficient new high-aspect-ratio wing designs. With ultra-high-performance P&W GTF engines. 

With higher seating capacities. And with major cockpit-to-cabin innovations. The E2 generation 

is truly a force to contend with. Which means the family is destined to stay in power.
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