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Delivering paratroops, transporting cargo, conducting
air-to-air refuelling, or delivering critical medical care,
the C-390 Millennium has class-leading multi-role
capabilities and features. This new generation aircraft
exploits latest technologies and innovations. These include
advanced fly-by-wire and digital integrated avionics.
This not only makes the C-390 Millennium easier to fly,
it also reduces the workload on the crew. Already proven
in service with the Brazilian Air Force, the C-390 has
also been selected by the Portuguese and Hungarian
Air Forces to meet their current and future mission
demands. The C-390 is setting a new benchmark in
reliability, efficiency and mission capability.
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IAF and underlines the importance accorded
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a word

from editor-in-chief

“IAF is committed to protecting
the nation’s sovereignty and
integrity at all costs. It is on the
path of transformation, to fight
and win tomorrow’s wars. A
squadron Strength of 42 is vital
for a 24X7 Combat Air Patrol”
— Chief of the Air Staff,
Air Chief Marshal V.R. Chaudhari

The Indian Air Force celebrated 90 glorious years
of its journey on October 8 in Chandigarh. On the occasion,
Air Chief Marshal V.R. Chaudhari, Chief of the Air Staff, spoke
extensively on a range of related subjects to Jayant Baranwal,
Editor-in-Chief, SP’s Aviation. From the Indian Air Force (IAF)
leaning on developing its ‘soft power’ capabilities to the role of
unmanned systems and IAF’s roadmap ahead, the CAS shed
light on many important topics. Also, during a media briefing,
prior to IAF Day, the Air Chief reaffirmed IAF’s commitment to
protect the nation’s sovereignty and integrity at all costs. He
also stated the need for a squadron strength of 42 being vital for
a 24X7 Combat Air Patrol. Neetu Dhulia highlights some important mentions from the briefing. We have the full CAS interview
as well as his press conference report in this issue which is our
‘Annual IAF Special’.
Continuing our special IAF coverage in this issue, we have
Air Marshal Anil Chopra (Retd) in his report, Unfolding IAF,
talking about how IAF’s task is to defend the nation from the
air threat and thus it is incumbent on the nation to provide
the necessary assets for this task. He emphasise that Regaining
of the fighter squadron numbers is important. PLA Air Force
and Pakistan Air Force are both modernising without cutting
numbers of squadrons. IAF must get back the numbers and
modernise. Then we have a report on the versatile transport
& capable fleet of the IAF that acts as strategic instruments of
statecraft by Air Marshal (Dr) Rajeev Sachdeva (Retd). He writes
that the role of the IAF has been unique in statecraft because
of its efficiency to respond fast and its inherent characteristic
of range, mobility and flexibility. Strategic airlift capability has
repeatedly been demonstrated by the IAF in the IOR region and
the fleet holds the potential to effectively leverage the collective
wellbeing of the region. In the ongoing modernisation efforts of
the IAF, Joseph Noronha writes how the IAF’s need for a fifthgeneration fighter is likely to grow ever more urgent. Within
the next five years or so, if all goes well, India will become only

the fourth country in the world to test-fly its own stealth fifthgeneration jet fighter, AMCA.
Additionally, there is also a report on the Next Generation
of Aero Engines. The engines being the most important, and
most expensive, aircraft part, their development will shape the
airline industry’s green transition and meet the commitment of
airlines to achieve net zero carbon by 2050. The most important thing that drive all future civil aerospace engine design is
the engine efficiency, which has direct impact on specific fuel
consumption, operating costs and environmental issues. Some
of the top engine manufacturers are featured in the report.
Touching upon new technologies in Business Aviation, there is
a report that highlights how air travel experiences are set to
become more personalised and memorable driven by enhancements in technology.
India recently appointed a new Chief of Defence Staff (CDS).
This edition also covers a report by Air Vice Marshal Sanjay
Bhatnagar (Retd) on the new CDS, General Anil Chauhan and
the expectations that accompany him.
All this and more in this issue of SP’s Aviation. Welcome
aboard and we wish you many happy landings!
Do visit us at Hall 8, Stall No. 8S.3 at the DefExpo 2022.

Owned, published and printed by Jayant Baranwal, printed at Kala Jyothi Process Pvt Ltd and published at
A-133, Arjun Nagar (Opposite Defence Colony), New Delhi 110003, India. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
photocopying, recording, electronic, or otherwise without prior written permission of the Publishers.
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A clear choice
As an industry, we have committed to reaching net-zero carbon
emissions by 2050. With customers seeing a 15 to 20+% reduction
in CO2 emissions*, the LEAP engine family is a clear choice today
for a more sustainable tomorrow. Extraordinary together.
cfmaeroengines.com/sustainability
CFM International is a 50/50 joint company between GE and Safran Aircraft Engines

*Compared to previous generation engines.
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The PW127XT-M engines are certified for up to a 50 per cent sustainable aviation fuel blend

Next Gen Engines
The engines being the most important, and most expensive, aircraft part, their development
will shape the airline industry’s green transition

Photograph: Pratt & Whitney

By Air Marshal Anil Chopra (Retd)
The most important thing that DRIVES all future civil
aerospace engine design is the engine efficiency, which has
direct impact on specific fuel consumption, operating costs and
environmental issues. New propulsion means for autonomous
systems is another area of interest to civil aviation world. All
top engine-makers are unveiling new technologies to burn less
fuel, cut CO2 emissions and produce less noise. As they enhance
engine efficiencies, they are simultaneously exploring electric
and hybrid propulsion systems. Airbus announced in September 2020 it would seek to produce a hydrogen-powered plane
by 2035. Considering that large number of drones and Urban
Air Mobility (UAM) are beginning to fly over populated areas,
the aero-acoustics of these engines will also be a design focus.
Benefits of research and technology in propulsion will shorten
engine development cycle, reduce engine weight, increase
engine performance, reduce engine fuel consumption, enhance
reliability, reduced emissions and noise, increase component

4
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life and reduce maintenance requirements. The four leading
engine manufacturers are taking different approaches as they
work on newer models.
CFM International
CFM International, a joint venture between GE Aviation and
Safran, were behind the best-selling aircraft engine of all time,
the CFM56, and now the high-bypass turbofan LEAP (Leading
Edge Aviation Propulsion) engine. LEAP has been flying with
components from Ceramic matrix composites (CMC) and has
3D-printed fuel nozzles. LEAP is the second-most ordered jet
engine behind the 44-year-old CFM56, which achieved 35,500
orders. CFM intended to produce 2,000 engines in 2023.
In June 2021 CFM announced their potential successor
which is being hyped as “the future of flight”. The CFM new
RISE (Revolutionary Innovation for Sustainable Engines) programme will produce the next-generation CFM engine by the

www.sps-aviation.com
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The GE9X is GE’s latest engine developed specifically for the Boeing 777X

Photograph: GE Aviation

mid-2030s. The programme targets are to reduce fuel consumption and carbon emissions by more than 20 per cent while also
being 100 per cent compatible with both Sustainable Aviation
Fuel (SAF) and hydrogen. Safran CEO Olivier Andriès promised
that the venture would prove to be “a real game-changer”. The
RISE programme would be the first of its kind open-fan architecture that will yield the greatest benefit. It will help optimise
engine operation across each segment of flight.
Pratt & Whitney
Pratt & Whitney is best known for the PW1000G, which powers
the Airbus A220 and the A320neo family. Its six variants collectively form the GTF family. Pratt & Whitney has now invested
$10 billion into its geared turbofan technology. The GTF engine
fans rotate much slower than the compressor and turbine, which
gives them a 12:1 bypass ratio, which is the highest in the industry. The geared turbofan design results in “double-digit reductions in fuel efficiency, noise and emissions”. Pratt & Whitney
views the GTF’s new designs with even
higher bypass ratios as “the architecture
of the future”. The new GTF Advantage
engine will be the most environmentally
friendly option capable of even lower
lifecycle emissions with sustainable
aviation fuel (SAF). Successfully tested
on 100 per cent SAF, GTF Advantage
engines will be available for A320neo
family aircraft starting in 2024.
Pratt & Whitney is also working on
a hybrid-electric turboprop demonstrator on the De Havilland Canada’s Dash

8-100. It is expected to begin flight tests in 2024. The regional
market’s will be the first to benefit from the lower-carbon technologies like all-electric, hybrid-electric and hydrogen-powered
propulsion. The same will later percolate to larger aircraft.
GE Aviation
GE Aviation, also has its stand-alone large turbofan engines.
The GE90 which powers the Boeing 777 family, was the world’s
largest jet engine when it entered service in 1995. It had introduced the composite fan blades. The engine was also the first
to use FAA-approved 3-D printed parts. The GE90 and newer
technologies were ported to the GEnx, which is around 15 per
cent more fuel-efficient. The GEnx powers the Boeing 787 and
747-8, and is one of the fastest-selling high-thrust jet engine in
company’s history.
The GE9X is GE’s latest engine developed specifically for
the Boeing 777X. In size, the GE9X is wider than the body of
a Boeing 737 and more powerful than America’s first manned
space rocket. The engine has the world
record for the highest thrust, at 1,34,300
pounds. The reduced fan blade thickness
improves aerodynamic efficiency, while
its lower fan-radius-ratio maximises
air-flow and minimises drag. Combined
with fewer fan blades than many others, only 16 compared to 38 of GE CF6,
GE9X boasts the most efficient fan that
increases performance and decreases
fuel burn. GE9X incorporates more
than 65 CMC components, the most of
any commercial aircraft engine to date.

The CFM RISE
programme would
be the first of its kind
open-fan architecture
that will yield the
greatest benefit

www.sps-aviation.com
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Photograph: CFM

The CFM International RISE (Revolutionary Innovation for Sustainable Engines) Technology aims to produce a dramatically new
generation gas-turbine engine design that will have an open rotor or fan without the conventional pod around the rotating fan blades

These CMC components weigh a third of conventional parts, and from advanced materials. GE is introducing several highly proyet are twice as strong for greater durability. Leveraging addi- prietary technologies that are upping their manufacturing capative manufacturing, GE9X combined more than 300 engine parts bilities in the United States.
into just seven 3D printed components, resulting in less weight.
The engine is ten per cent more fuel efficient than the GE90. Rolls-Royce
FAA Certification was awarded on September 25, 2020, and the Rolls-Royce has been famous for its high-bypass Trent turbofans
aero-engine completed dust ingestion testing by November 2021. that power many Airbus and Boeing large airliners. Their forthAccording to Boeing, the GE9X powered 777X is expected to enter coming engines feature new architectures and innovative technoservice by 2023. In February 2022, Qatar Airways announced a logical improvements to deliver 2-shaft and 3-shaft engine solunew order for GE9X engines as part of its global launch order of tions for future aircraft applications. They have announced that
up to 50 Boeing 777-8 freighters. The 777-8 Freighter is powered they are working on building world’s largest jet engine. Called the
exclusively by the GE9X engine. At the same time, Singapore Air- UltraFan demonstrator, the engine with the largest fan diameter
lines added 22 GE9X engine orders to its earlier 40 orders for its ever, of 140 inches, is under assembly at the company’s facility at
Boeing 777Xs. In July 2022, Lufthansa announced the purchase Derby, UK. Its power gearbox has reached 87,000 horsepower,
of GE9X-powered Boeing 777-8 Freighters to upgrade its cargo which is a new record. The first run of the first demonstrator
fleet. The engine order includes 14 GE9X engines. The company engine, UF001, on 100 per cent Sustainable Aviation Fuel (SAF)
had much earlier recorded some 700 orders and commitments is expected later this year. It will offer 25 per cent fuel efficiency
valued at $28 billion at list price.
over earlier Trent models. In the long run, the engine will have the
GE is also working on the MESTANG
potential to power very wide body jets.
(More Electric Systems and Technologies for Aircraft in the Next Generation)
Propulsion Technology New
technology. Other technologies include
Approach
Pratt & Whitney
composite fan blades, heat resistant
Past three generations of gas turbine
light metal alloys, advanced cooling
engines have incorporated increased
views the GTF’s new
methods and additive manufacturing.
turbine inlet temperature, increased
designs with even
GE Aviation has invested $4.3 billion
compressor pressure ratio, increased
in facilities in the US and another $1.1
bypass ratio, improved fan and nacelle
higher bypass ratios
billion abroad to meet production goals.
performance, reduction of noise and
as “the architecture
As per GE, its new engine facilities will
emissions and improved reliability. The
of the future”
have America’s first fully-integrated supnew engine technologies, will involve
ply chain to mass produce components
engine-airframe
integration,
new
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Our unrelenting
passion fuels
change.

Because we believe
the world works
better when it flies.

Having researched and tested Sustainable
Aviation Fuel (SAF) for over a decade,
GE’s cutting-edge technology research
and development has already enabled
the first passenger, freighter, and military
demonstration flights using 100% SAF in
at least one engine.
With the commitment, determination,
and scale to play our part in the industry’s
goal to achieve net-zero, we’re not stopping
there. As well as ensuring that all GE and
GE partnership engines can operate
with approved SAF today, we continue to
innovate and bring to market changes in
propulsion on our journey to net-zero
carbon emissions.
See what we’re doing today for the
benefit of us all tomorrow.

GEtoNetZero.com
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and improved materials and material-processing techniques,
advances in turbo-machine technology, progress in combustion
technology and vastly improved utilisation of Computational
Fluid Dynamics (CFD) in engine design procedures. The carbonfibre blades allowed high-bypass jet engines that allowed developing efficient long-haul jets like the Boeing 777 and the Boeing 787 Dreamliner that could use just two engines rather than
four. Novel technologies such as “smart engines” and the use of
magnetic bearings will change the course of engine development. Additive manufacturing offers lighter, cheaper and quickto-manufacture parts which will cut assembly costs and time,
simplify maintenance and save on fuel.
Greener Engine Approach
Cutting emissions and noise abatement has been possible through
technological innovations. Newer models of the two most-widely
used aircraft today - the Boeing 737 and the Airbus A320, not
only carry more passengers, but also burn 23 per cent less fuel,
through much better fuel burn efficiency. Lightweight low pressure turbofans using composite fan blades, high efficiency low
pressure turbine, advanced engine externals and installations
including novel noise attenuation, advancing high speed turbine design, aggressive mid-turbine inter-duct; and even a low
emission combustion chamber for next generation rotary-craft
engine. CMC has one-third the weight
of steel but can withstand temperatures as high as 2,400 degrees Fahrenheit, beyond the melting point of many
advanced metallic super-alloys, thus
improving engine’s thermal efficiency.
3D-printed components, hybrid-electric
systems, advanced heat-transfer circuits
are other breakthrough technologies.

from a component based design to a fully integrated design by
including wing, tail, belly fairing, pylon, engine, and high-lift
devices into the solution. Electric engines using lithium polymer
batteries and solar-powered manned aircraft designed to fly
both day and night without the need for fuel, are already under
development. Solar electric propulsion is also being evaluated
developed by NASA using the unmanned ‘Pathfinder’ aircraft.
Heat Recovery Concept
Two new engine concepts currently under investigation include
the ‘Combined Brayton Cycle Aero Engine’ and ‘Multi-Fuel
Hybrid Engine’. Currently, over 50 per cent of the energy gets
ejected as waste heat. A heat exchanger integrated in a turbofan
core can convert recovered heat into useful power which can
be used for on-board systems or to power an electrically driven
fan to produce auxiliary thrust. A dual combustion chamber,
wherein the high temperature generated in the first stage,
allows ignition-less combustion in the inter stage, thus reducing
CO and NOx emissions. Cryogenic bleed air cooling can enhance
the engine’s thermodynamic efficiency.
Adaptive Cycle Engine (ACE)
The ACE, unlike traditional engines with fixed airflow, is a variable cycle engine that will automatically alternate between a
high-thrust mode for maximum power
and a high-efficiency mode for optimum
fuel savings. ACE is designed to increase
aircraft thrust by up to 20 per cent,
improve fuel consumption by 25 per
cent, and extend the range by over 30
per cent. The Adaptive Versatile Engine
Technology programme is an aircraft
engine development programme with
the goal of developing an efficient adaptive cycle or variable cycle, engine for
next-generation aircraft. Rolls-Royce,
GE Aviation, and Pratt & Whitney are
major participants in the programme.

GE9X is wider
than the body of
a Boeing 737 and
more powerful
than America’s first
manned space rocket

Simply SAF
Sustainable aviation fuel (SAF) have
become a reality in the past ten years
or so. It involves the use of farm waste
or domestic trash for generation of biochemicals which can be used as aviation
fuels. These fuels have to generate the same specific impulse, if
not more, than what conventional ATF does to make it popular
amidst the aviation companies. When manufactured appropriately, SAF can be produced without creating stress on agricultural
lands or depleting food crops. The global SAF use amounts to only
0.1 per cent of total aviation fuel, mainly due to high cost and
limited availability. In fact, it costs as much as three to five times
the price of jet fuel, a figure that should drop as its use increases
and production consequently rises. SAF production would need
to be scaled up dramatically to meet a substantial part of the
500 million tonnes a year projected to be required by commercial aviation by 2050. However, this figure could prove to be an
overestimate if efforts to replace the gas-turbine engines of future
short- and medium-haul aircraft with radical new power plants
based on electricity and hydrogen, fructify.
Aircraft and Engine Design Features
Ultra-high bypass turbofans, open rotor engines, use of alternative fuels, relocating engines on the body of the aircraft such
that engine noise is deflected upwards are some design considerations. Blended wing-body as in X-48B aircraft prototype and
advanced electrical power technologies are being experimented
with. Improvement in performance can be achieved by moving

8

ISSUE 9 • 2022

Conclusion
Smart engines use computer technology and the microelectronics revolution and allow full-authority electronic digital controls
on aircraft engines. There are active controls at component or
sub-component level within the compressor, gas turbines and
bearings. They incorporates real-time feedback. Magnetic bearings are being used to reduce friction and lubrication requirements. Real-time diagnostics cut servicing time revolutionising
flight efficiency and profitability. Drones and robots combined
with improved imaging technology, are increasingly being used
for aircraft/engine maintenance. The big data revolution and
information technology allows maintenance companies to amass
the correct parts and technicians to make any repairs as soon
as an aircraft lands. Electric motors are increasingly being used
to drive motors and reduce hydraulic and pneumatic systems.
On-board power storage has also grown significantly. Additive
manufacturing is increasingly being used. Airbus/Rolls-Royce
hybrid electric with gas-turbine engine will allow peak power
for take-off and climb, while for the descent, the engine is shut
down and the electric fans recover. Research is on for plasma
jet engines that will use electricity to generate electro-magnetic
fields instead of fuel by compressing and exciting argon gas into
a plasma similar to that inside a fusion reactor. New technologies will bring change, challenge and opportunity. SP

www.sps-aviation.com
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Eve and Avantto have announced a partnership aimed at developing the Urban Air Mobility (UAM) ecosystem

Embracing
New Technology
In the coming future, air travel experiences are set to become more personalised and
memorable driven by enhancements in technology

Photograph: EVE

By Air Marshal Anil Chopra (Retd)
If one thing that COVID-19 did not slow down was the
inexorable march of new technology in aviation, and more so in
Private and Business Aviation. Rich have been growing richer.
Corporates have been making huge profits even when the world
has been facing slow down and inflation. Business aviation has
long been at the forefront of advances in aviation technology –
from winglets, to composite materials, to propulsion systems.
Clearly unmanned aircraft systems, advanced air mobility,
unmanned traffic management, eVTOL and commercial space
are currently engaging the community.

www.sps-aviation.com

Advanced Air Mobility (AAM)
There has been growth in vehicles, progress on electric and
hydrogen propulsion and other technologies. Safe and efficient
on-demand air transportation is the future. The Sustainable
Skies Act supports performance-based incentives with credit of
up to $2 per gallon for fuels that achieve a 100 per cent greenhouse gas emissions reduction. It is pivotal to achieving aviation’s goal of a 50 per cent net reduction in CO2 emissions by
2050. The US National Business Aviation Association (NBAA)
supports deployment of low and zero emission technologies,

ISSUE 9 • 2022
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(Left) Cassio 1, a fully electric light airplane built by France-based VoltAero;
(Right) The first flight of the supersonic Lockheed Martin X-59 QueSST project is planned later in 2022.

Photographs: VoltAero / Jean-Marie Urlacher, Lockheed Martin

increase aviation environmental R&D funding, and continue air
traffic management advancements.
Indeed, a new low-altitude management system will be key
to safely integrating AAM aircraft into a continually modernising
aviation infrastructure. AAM companies are working on policies
to address airport access, airspace management, local community
engagement and other priorities. The reliability of electric propulsion as a game-changer is being spoken of. The ability to think
differently about aircraft design, to build aircraft that are less
expensive to operate, quieter, safer and with capabilities that we
just a short time ago didn’t believe were possible. Getting the regulatory environment and manufacturing sorted is important. On
August 3, 2022, the Biden administration expressed strong support for the responsible development of safe and robust advanced
air mobility (AAM) at an industry Summit at the White House in
order to maintain America’s leadership in global aviation.
Safe Drone Integration
The Unmanned Aircraft Systems (UAS) Beyond Visual Line of
Sight (BVLOS) for broader commercial UAS operations is under
consideration. Series of technologies and regulations are being
evolved. This would include the size of the UAS, area of operation
and population density etc. Currently the “right of way” practices
require the UAS to yield to crewed aircraft. This is because the
crewed aircraft are at a disadvantage to see much smaller and
lighter UAS, particularly against ground background. This may
have to change with better technology
and if the AAM have to permeate in
large numbers. The FAA and NBAA are
working closely to enable a higher number of UAS operations in the near-term.
Safety will continue to be the top priority
as UAS are integrated into the National
Airspace System (NAS), including assurances that UAS meet equivalent certification, airworthiness and traffic avoidance standards as crewed aircraft. UAS
is a merger of the worlds of aviation,
radio controlled aero-modelling, process/procedure and technology together.
Sustainable Aviation Fuels
Increasing the production and use of

10
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sustainable ready-to-use aviation fuels (SAF) is a priority to reduce
aircraft carbon emissions by as much as 80 per cent compared
to traditional fuel, making them a cornerstone technology in the
industry’s aim of achieving net-zero carbon emissions by 2050.
The target is to produce 35 billion gallons of SAF by 2050. Innovations in electric, hybrid and hydrogen propulsion are being driven.
Electric Aviation is here to Stay
One of the trends in executive aviation that gained prominence
during ACE 2021 was Cassio 1, a fully electric light airplane
built by France-based VoltAero. This demonstrator aircraft, has
flown more than 4,900 km across the English Channel. As Cassio’s 600-kilowatt electric-hybrid module batteries and avionics
improve, larger and larger aircraft will soon fly green, permanently
changing the landscape of business and commercial aviation alike.
Business Aviation Support
Founded in 1947 and based in Washington, DC, the NBAA is the
leading organisation for companies that rely on general aviation
aircraft to help make their businesses more efficient, productive
and successful. The association represents more than 10,000
company and professional members and provides more than
100 products and services to the business aviation community.
NBAA is looking at policy changes and recruitment efforts to help
the industry meet its need for 6,00,000 new pilots, technicians
and other professionals in the next 20 years. Next-generation air
traffic control (ATC) system is important for AAM operations and safety.
5G telecommunications interference
and cyber-security of ATC communications and data-links is being addressed
through lead technologies.

There has been
growth in vehicles,
progress on electric
and hydrogen
propulsion and other
technologies. Safe and
efficient on-demand
air transportation is
the future

Preparing for Supersonic
Business Jets
Despite concerns that the age of civil
supersonic transport (SST) aircraft
had ended with the Concorde’s final
flight in 2003, efforts to develop a
market-viable SST never waned completely. The development of passenger-carrying supersonic aircraft and
quiet boom technology will be pivotal
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of more than 25 per cent growth in aerospace operations over
the next 20 years. An FAA/industry committee, the Space Collaborative Decision Making and the Space Operations Committee (SpCDM SpOC), are looking at ways to mitigate the impact
of space operations on the NAS and integrate these operations
in a safe, efficient manner. The Space Data Integrator, an operational prototype that receives and distributes launch and reentry data for initial use within the NAS to enable improved
situational awareness and airspace management.

biometric check-in: New Digital Transformation Initiatives like
biometric facial recognition system Improve the Customer Journey

Photograph: Star Alliance

enhancements to long-range business aircraft travel, reducing
travel times and increasing efficiency throughout the industry.
Despite the recent shutdown of supersonic business jet developer Aerion, NASA continues to lay the groundwork for a new
generation of quieter supersonic aircraft. The first flight of the
supersonic Lockheed Martin X-59 QueSST (“Quiet SuperSonic
Technology”) of NASA’s Low Boom Flight Demonstrator (LBFD)
project is planned later in 2022. It will demonstrate a host of
technologies aimed at reducing the perceived sound level on the
ground from an aircraft flying faster than the speed of sound.
It will move forward if the sound level is acceptable to the general public for supersonic flight over land. That would also be
a big step to opening up the supersonic market. A new Kansas Supersonic Transportation Corridor (SSTC) for use in testing non-military aircraft that fly faster than the speed of sound,
was announced December 17, 2020. The FAA’s moves to create
new airport noise standards and flight test rules for supersonic
aircraft are a boon for the nascent industry. Several manufacturers aim to introduce next-generation supersonic business
aircraft and commercial airliners as soon as 2025. A next generation of quieter supersonic airplanes would halve the time to
fly between major international destinations.
Commercial Space and Space Tourism
Companies are beginning to launch passengers into space and
they are gearing up for even more civilians to become “astronauts” every year. Companies are also
partnering with government agencies,
providing transport to the International
Space Station and launching science
experiments into suborbital space. However, the bulk of commercial space revenue to date is derived from the launching of satellites into low earth orbit (LEO)
and geosynchronous earth orbit (GEO),
something that happens quite regularly.
Integrating with existing flight operations, while encouraging innovation and
new technology. It is clear that commercial space is and will continue to be a
robust sector of emerging technologies.
The FAA Aerospace Forecast Fiscal
Years 2019-2039 predicts an increase

Advanced Technologies & Sensors
Advanced technologies and sensors work to provide flight crews
the data they need to operate most effectively. Line-replaceable
units including attitude and heading reference systems, air data
computers, stand-alone WAAS-enabled GPS receivers, weather
radars, radar altimeters and more — interface with popular integrated flight decks and retrofit flight displays in business, commercial airline and even unmanned aerial vehicle applications. Organisations are embracing big data, artificial intelligence and Internet
of Things (IoT) technologies, technological and safety challenges.
Inertial Measurement Units will support autonomous UAM by providing location information when GPS isn’t available. There are
enormous innovation going on in weather radar. Honeywell’s IntuVue 3-D Weather Radar, for instance, can detect turbulence out to
60 nautical miles and offers hail and lightning prediction. Artificial
intelligence (AI) will likely first be used as a tool to aid pilots for
situational awareness or precision control. It will alter take-over
as co-pilot. For completely autonomous vehicles, like drones it is a
huge aid. Augmented reality, till now used on helmets of military
pilots, will soon find place in helmets and cockpits on aircraft of
all sorts. The networking of disparate products and services into
a Connected Aircraft will be the technology that will have the biggest effect on safety. It will provide better information to pilots and
operators, and will power more efficient maintenance.
There are five major drivers of the changing aviation industry – Society, Environment, Politics, Economy, and Technology.
With futuristic, alternate travel modes such as hyper-loop, with
the growing prominence of the highly sophisticated AR/VR technology, the aviation industry is in a rather dynamic state. The
International Air Transport Association (IATA) has determined the
technologies and factors that will define how aviation industry
will shape up in its recent report on “Future of the Airline Industry
2035.” The report identified cyber-security, robotics and automation, 3D printing, new manufacturing techniques, virtual reality, augmented reality, IoT, big data, alternative fuels and energy
sources, new aircraft designs, alternative modes of rapid transit,
and geospatial technology to be prominent in the future of the aviation sector.
Biometric technologies such as
facial recognition, fingerprint authentication, and retinal scanning will
become the default way of verification.
With the integration of biometric systems for border control, airport checkins, on-boarding, migration formalities,
the entire verification process will soon
become paperless. This will further
extend to baggage claim process, allowing passengers to keep real-time track
of their luggage. The airline passengers
will expect even in-flight connectivity in
the coming days, getting rid of the need
to disconnect phones in the air. SP

With the integration
of biometric systems
for border control,
airport check-ins, onboarding, migration
formalities, the entire
verification process
will soon become
paperless
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Interactive flight Training from FlightSafety International

Growing
Sustainability
FlightSafety International, Lilium and NetJets forge a strategic partnership to bring high
speed regional electric air mobility to the world

Photograph: FlightSafety International

By SP’s Staff Correspondent
FlightSafety International, the leader in professional Understanding (MoU) with NetJets, the largest private aviaaviation training, has partnered with Lilium and NetJets to tion company in the world, and with Lilium N.V., makers of an
all-electric vertical take-off and landgrow sustainability in private aviaing (eVTOL) jet, for the proposed stration. Lilium is creating a sustainable
tegic partnership. The arrangement
and accessible mode of high-speed,
would provide NetJets with the right
regional transportation for people and
FlightSafety’s
to purchase up to 150 Lilium aircraft,
goods. Using the Lilium Jet, an allproprietary training
introducing more options to NetJets
electric vertical take-off and landing
owners to complement their existing
jet, offering leading capacity, low noise
software will deliver
flight patterns. As part of the arrangeand high performance with zero operflexible and agile
ment, Lilium would also partner with
ating emissions, Lilium is accelerating
learning solutions
FlightSafety International Inc to prothe decarbonisation of air travel. FSI is
vide products and services, such as
expected to cover future flight simulaneeded to support
courseware, industry leading immertor and training services.
the advance air
sive and mixed reality training devices
FlightSafety International (FSI),
and crew training to support Lilium
the leader in professional aviation
mobility market
Jet operations. FlightSafety’s propritraining, signed a Memorandum of
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Photograph: Lilium

FlightSafety, Lilium Jet and NetJets are partnering to electrify air travel and provide sustainable flight services

etary training software will deliver flexible and agile learning Lilium is responsible for delivering some of the most successful aircraft in aviation history.
solutions needed to support the advance air mobility market.
Adam Johnson, CEO of NetJets said, “We’re delighted to part“Our focus on technology and adaptive learning will help
prepare aviation professionals with the highest levels of ner with Lilium’s experienced team to provide sustainable flight
expertise to support operation of the Lilium Jet,” said Brad services to our customers. Lilium’s aircraft will expand our fleet
Thress, President and CEO of FlightSafety International. FSI options and provide our customers with a new and flexible means
is the world’s premier professional aviation training company of private air travel.” Originally incorporated in 1964 as Executive
and supplier of flight simulators, visual systems and displays Jet Airways, NetJets Inc has been setting and exceeding industry
to commercial, government and military organisations. The standards for more than 55 years. NetJets Inc encompasses Netcompany provides training for pilots, technicians and other Jets, Executive Jet Management, QS Partners, and QS Security and
aviation professionals from 167 countries and independent offers a variety of travel solutions customised to fit each Owner’s
territories. FlightSafety operates the world’s largest fleet of needs. This includes fractional aircraft ownership, lease and jet
advanced full-flight simulators at Learning Centers and train- card options, aircraft management, private jet chartering, brokering locations in the United States, Canada, France and the age and acquisition services, and specialised security services.
NetJets has the largest, most diverse priUnited Kingdom.
vate jet fleet in the world, which grants
Daniel Wiegand, Co-Founder and
anytime access to even the most remote
CEO of Lilium said, “This partnerdestinations across the globe.
ship is a major step in our mission to
The Lilium Jet,
The Lilium Jet, which offers high
build radically better ways of moving
which offers high
performance with zero operating emisand to electrify regional air travel. We
sions, will allow NetJets to advance its
believe that the private and business
performance with
sustainability efforts by offering its
professional segments will be highly
zero operating
customer base regional transportation
attractive markets in the future and,
alternatives. Lilium Jet’s flexible cabin
likewise, early adopters of the eVTOL
emissions, will allow
architecture is expected to enable a
revolution. We couldn’t be happier to
NetJets to advance
range of configurations, including concollaborate with NetJets and Flightits sustainability
figurations with four to six passenger
Safety to electrify this market and
layouts that address both premium
hope to forge a long-term strateefforts by offering
and shuttle mission profiles. NetJets
gic partnership to bring high speed
its customer
operates the world’s largest fleet of
regional electric air mobility to the
private jets, and their strong owner
world.” Working with aerospace, techbase regional
base will provide Lilium with scale and
nology and infrastructure leaders,
transportation
support for its ecosystem in the US,
and with planned launch networks
alternatives
where plans for a Florida transport
announced in Germany, the United
hub continue to progress. SP
States and Brazil. Founded in 2015,
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AF is completing nine decades
of glorious service to the
nation in October this year
and I would like to convey
my warm greetings to all avid
readers of SP’s Aviation magazine.
Over the last 90 years, the IAF has
transformed itself into one of the finest and
most potent Air Forces in the world. On this
momentous occasion, we rededicate ourselves
to uphold the highest professional standards
and renew our commitment to safeguard the
sovereignty of our country. It is also a moment
to convey our deep gratitude to all our veterans
who endured tremendous hardships during the
formative years of IAF and also pay homage to
all the brave hearts who sacrificed their lives
in the line of duty. On behalf of all serving airwarriors, I salute their tenacity and leadership.
We
have
demonstrated
unrivalled
adaptability and resilience over the years and
have grown in leaps and bound as a highly
technologically intensive fighting force. We
have revised our concept of operations based
on detailed threat analysis and evolving geopolitics. I am proud that the men and women
in blue have completed every mission with
excellence and have lived upto the IAF’s motto
of Mission, Integrity and Excellence.
The Indian Air Force has acquired a host
of multi-spectrum strategic capabilities,
synonymous with India’s growing regional
stature and expanding national interest. These
and the future inductions will significantly
enhance our overall operational capability and
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reach. The IAF continues to be at the forefront
of Atmanirbharta and encourages development
of indigenous defence production capabilities to
achieve self-reliance at the earliest.
Our country experienced a number of
natural disasters and the IAF has provided
humanitarian aid in the form of food supplies,
first aid and rescue. Our brave air warriors have
been at the forefront in conducting evacuation
missions from conflict zones demonstrating
valour and persistence in the face of hostile and
adverse conditions.
SP’s Aviation has proved to be a reliable
and useful source of information on defence
matters. I am confident that SP’s Aviation
would continue to be instrumental in spreading
air mindedness and provide analytical articles
for all professionals and aviation enthusiasts.
My sincere compliments and best wishes to
the Editorial Board and staff of SP’s Aviation for
the exceptional work being done in providing
contemporary intellectual content.
Happy Landings and Jai Hind!

Air Chief Marshal
Chief of the Air Staff
Indian Air Force
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IAF

On the occasion
of the 90th
Indian Air Force
Day, Air Chief
Marshal V.R.
Chaudhari,
Chief of the Air
Staff, spoke
extensively
on a range of
related subjects
to Jayant
Baranwal,
Editor-in-Chief,
SP’s Aviation
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“MRFA would be selected
for its capabilities”
SP’s Aviation (SP’s): IAF is leaning on developing its ‘soft power’
capabilities. Can you elaborate on specifically which capabilities you are focusing on and how you plan to enhance them?
Chief of the Air Staff (CAS): Role of Soft Power is significant
in multi domain and Grey Zone Operations. IAF has a focussed
plan to leverage the digital media towards enhancing soft power capabilities. IAF is engaging regularly with Friendly Foreign
Countries (FFC) in terms of air exercises and HADR exercises.
This is enabling projection of capabilities on a global front and
ensuring interoperability with FFCs. IAF is looking to take these
engagements to the next level with multinational settings and
extending a world class exercise environment.
IAF is also engaging with all elements of Comprehensive
National Power (CNP) in shaping the cognitive environment and
projecting National objectives.
SP’s: China is going all out to dominate the Space front. How is
IAF planning to counter that? What is IAF’s plan for the development of Space based capabilities?
CAS: A consolidated IAF Space Plan catering for the long term
needs of the nation has already been formulated. In addition,
IAF specific inputs with respect to Joint Space Doctrine have
been shared with the Defence Space Agency. Similarly, inputs
with regard to the National Space Security Policy have been
shared with NSCS. As was also stated by the Defence Minister
while delivering the keynote address at the 37th ACM P.C. Lal
memorial lecture, the IAF needs to evolve into an Aerospace
Force. This role derives naturally from air and space being one
continuum with “air-related” functions transforming seamlessly
into “space-related” ones. This logic extends as well to situational awareness, as it does to defence against any inbound threats.
Therefore, in keeping with the Minister’s directive, the IAF is
equipping & training itself in a manner that it can adapt to
space-related functions in a seamless manner. The areas where
the IAF is developing its capabilities in space include communications, navigation, ISR & Space Surveillance Network.

Requirements and would be progressed under the ‘Make in
India’ initiative of DAP-2020 focusing on a substantial transfer
of key technologies to an Indian Production Partner.
SP’s: What role do you see for unmanned systems like UCAVs,
RPAs and Drone Swarms in the IAF? What is the IAF’s road map
for enhancing this capability within?
CAS: The IAF is aware of the role of unmanned systems in future warfare and has initiated various programmes to develop
and integrate the concerned niche technologies. In addition to
the development of HALE/MALE, the IAF is also developing unmanned systems in collaboration with private industry. These
programmes include Manned Unmanned Teaming (MUM-T),
Air Launched Flexible Assets – Swarm (ALFA-S) and Tactical
Interdiction & Attack Air Vehicle (TIA-AV 50).
The IAF has prepared a roadmap for induction of RPAs to
meet both the short term and long term operational requirements by addressing the limitations of the existing RPAs. The
plan includes various types of RPA systems ranging from Small
Drones and Counter Drone systems to the MALE & HALE class
of RPAs, including those having an offensive capability.
Since Unmanned Combat Aerial Vehicle (UCAV) development
is being undertaken by very few countries, the underlying technology is very restricted. As far as enhancing our own offensive
capability is concerned, the IAF is participating in lead activities
towards the Design and Development of an indigenous UCAV.
An advanced technology development project has been sanctioned to ADE to develop critical technologies for a UCAV. Various Core Teams have been formed from all the DRDO labs, IAF
and other agencies involved in the Project. In addition, upgrade
of the existing fleet of RPAs to integrate combat capability is also
being progressed.

SP’s: China is speedily developing infrastructure along the LAC
in Eastern Ladakh that can help tactical military operations
when required. What is the IAF doing about it? Are we also augmenting our capabilities along the border?
SP’s: What is the status on the MRFA programme? By when do CAS: IAF is closely monitoring the developments along the
Line of Actual Control (LAC) in Eastern Ladakh area. To meet
you think the winner can be declared?
the IAF’s requirements, we have alCAS: IAF plans to induct six squadrons
ready developed infrastructure in terms
of MRFA in a phased manner. The IAF is
of ALGs/Runways, enhanced storage
studying the responses to the RFI which
capacity, besides other airfield infrawas issued in April 2018. The Air Staff
“Modern
structure in the region. To counter the
Qualitative Requirements for the proinfrastructure is
threat from the adversary, we are fully
posal are being finalised prior to seeking
capable to augment resources at short
Government approval. Certain key areas
also being planned
notice. Modern infrastructure is also
which need more elaboration are beto meet future
being planned to meet future challenges
ing queried, following which, necessary
challenges at most
at most of the forward bases to support
details would be included in ASQRs and
Air operations.
the process of issuing RFP would be iniof the forward
tiated. We hope to initiate the case soon.
bases to support Air
SP’s: What is IAF’s stand on critical newThe aircraft would be selected for
age weapons technology like Hyperits performance and capabilities on sevoperations”
sonic and Lasers? Are we developing or
eral counts, based on our Operational
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In fine tradition of the IAF, CAS Chaudhari flew with his son Squadron Leader Mihir V. Chaudhari in command as part
of a three aircraft combat training mission

Photograph: IAF_MCC / Twitter

partnering in the development of such technologies?
CAS: DRDO is working on a project related to Hypersonic Glide
Vehicles.
SP’s: Any lessons for the IAF from the Russia-Ukraine War?
Especially the use of Air Defence and of UAVs by Ukraine to
counter Russia?
CAS: The Russian-Ukraine war has thrown up plenty of lessons
which can be gleaned from operations of both sides. The resilience of air power has been demonstrated in this extended war,
where we have seen the Ukrainian Air Force managing to protect
its limited assets, thus retaining its capability to conduct offensive
operations – even if in a limited manner. The importance of air
power for the progress of the ground campaign has been an important lesson. It has also shown that a sustained DEAD campaign
is important to achieve the requisite air situation. Similarly, a full
spectrum AD capability is needed which includes weapons like
shoulder launched missiles to long ranged surface-to-air-missiles
(SAMs). Inputs about the effectiveness of the Remotely Piloted
Aircraft (RPAs) have been mixed. Initial reports about the performance of such platforms were largely positive. However, as the
major action shifted to the East, where a structured Russian AD
system was available, most inputs indicate high vulnerability and
limited impact. This highlighted the need for a multi layered and
ranged air defence system with both hard and soft kill options
for dealing with RPAs. However, definitive conclusions can only
be reached once the entire context and conditions become clear.
SP’s: Our Air Force is considered to be one of the best in the world,
because of the quality of its (wo)men in uniform? How does the
IAF ensure the highest level of training and morale is maintained?
CAS: IAF has always placed a high premium on its human resource. This value system is manifested in the IAF vision statement of “People First Mission Always”. We have well-estab-

www.sps-aviation.com

lished procedures and policies in place for activities pertaining
to human resources and we are quite flexible in bringing about
changes to further improve on the policies and practices.
Our online entrance examination on all India basis followed
by detailed phase-II selection and thorough medical has been
successful in selecting the right candidate for the IAF. Our outreach to the youth of Nation and our transparent selection procedure has instilled confidence in the aspiring youth to join the IAF.
The initial training is focused on building a strong physical
and moral fibre with an enduring sense of camaraderie and
pride in uniform. Once this has been established, the process of
skilling begins. Our training is an amalgamation of classroom,
outdoor and on the job learning. We are regularly introducing
new technologies and methodologies in enhancing the learning
experience. Recently we have introduced a disruptive pattern of
training so as to prepare our young air warriors for facing uncertainties and enhanced levels of physical and mental endurance.
Training in IAF continues periodically until the very end of
one’s career. We use a variety of training courses suited to organisational requirements. We are constantly on the look out to plug
any gap that emerges. Recently, to plug one such gap in adequacy
of strategic thinkers and articulators on matters related to Aerospace domain, we have started the Warfare and Aerospace Strategy Programme (WASP).
The Agnipath scheme has given us another opportunity to
revamp our training pattern. We are excited about the way the
new training pattern is shaping up that will bring in greater
efficiency in the IAF.
IAF has a very robust redressal mechanism. There are multiple forums where personnel can voice their suggestions or
complaints and every input is given due cognisance. Measures
are in place to ensure equitable distribution of both difficult and
easy that comes with military life to ensure high level of trust
between the individual and the organisation. SP
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Chief of the Air Staff, Air Chief Marshal V.R. Chaudhari addressed the media ahead of the Indian Air Force Day in the capital

“A squadron Strength
of 42 is vital for a 24X7
Combat Air Patrol”
On the momentous occasion of the Indian Air Force celebrating its 90th Anniversary, the Air
Chief reaffirmed IAF’s commitment to protect the nation’s sovereignty and integrity at all costs

Photographs: Indian Air Force

By Neetu Dhulia
IAF’s annual press conference ahead of the Indian Air
Force Day on October 8, was held in the capital. Chief of the Air
Staff, Air Chief Marshal V.R. Chaudhari addressed the media and
shared the sentiments and future plans of the Indian Air Force.
The annual Air Force Day fly-past and parade that was traditionally held at Hindon Airbase in Ghaziabad over the years,
will be held in Chandigarh this year. This is in line with the
government’s directive to take major events out of the NCR to
different parts of the Country.

18

ISSUE 9 • 2022

Group Captain Rathi, Western Air Command shared the
details of the Aerial Display over Sukhna Lake in Chandigarh
and the various formations that the IAF Air Prowess will display during the Air Force Day parade, to be held on October 8.
There will be a total of 83 aircraft, including nine on standby
and about five display teams participating. The IAF day will also
witness the first public display by the indigenously developed
Light Combat Helicopter (LCH) Prachanda, which was formally
inducted into the IAF, earlier this month.
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Addressing the media, Air Chief talked about warfare in the
future, “traditionally, wars were fought on the land, sea and in
the air. Today, newer domains like cyber and space are increasingly affecting the conduct of operations even in the traditional
realms. To absorb these changes, the IAF is on the path of transformation so that we can fight and win tomorrow’s wars. We are
in the process of acquiring and operationalising cutting-edge
systems in our inventory and upgrading the existing inventory
of aircraft, weapons, and other combat support systems.”
On the operational readiness of the IAF, he stated, “we continue to be actively deployed while at the same time expediting the
operationalisation of recently inducted systems like Rafale, LCA,
and S-400 among others. Today, as I speak, the IAF continues to be
ever vigilant and deployed, our Air Defence elements are deployed
24x7, 365 days of the year to prevent any violation or transgression of our national airspace. Our SAGW units continue to be on
alert and our fighters are always on readiness to be scrambled in a
matter of a few minutes to counter any emergent threat.”
IAF is working in sync with government’s push towards
Atmanirbharta. The IAF Chief mentioned that India had not
faced any shortage of spares, owing to the ongoing RussiaUkraine war. “We have sourced 62,000 spares and components,
locally in the last few years. Our dependence on Russia and
Ukraine is reducing and we are confident that with the domestic
industry stepping up, we will be able to overcome any shortfall
in spares that we have been traditionally sourcing from these
countries.” He added that, “our focus has been on building indigenous capabilities and also upgrading our older equipment. We
are looking forward to inducting LCA Mk 1A, HTT-40 trainers,
indigenous weapons and different radars. The LCH has been
inducted into the Air Force yesterday and I am confident that
the helicopter will add teeth to the IAF’s strike capability. We
are fully committed to the development of LCA Mk 2 and AMCA.
The induction of C295 aircraft is a step in the right direction and
will boost the Indian aerospace manufacturing ecosystem. IAF
was also the first service to sign a contract under the iDEX programme for counter-UAS systems. Mehar Baba Competition-II
has also been launched and we hope to see significant progress
in the domain of Unmanned Aerial Systems.”
The IAF Chief made it very clear that the IAF is not looking at
reducing sanctioned squadron strength of 42 and that these numbers are vital for a 24X7 Combat Air Patrol. The IAF does rely
purely on quantitative and qualitative analysis while reassessing
the capabilities of the adversary, he said. It is important to build
on the numbers of fighter squadrons since the force has a large
geographical area to take care of. He mentioned that “with inductions of around six squadrons of LCA Mark 2, AMCA, and MRFA,
we will be at 35 to 36 squadrons by the middle of the next decade.”
IAF Chief also acknowledged the synergy with the Space
based assets. He said, “we see Space as a natural extension
of the air medium and we understand the need for exploiting
this domain to the nation’s advantage. Space based assets significantly enhance the potency of air power and therefore our
strategy is to fully integrate our Air and Space capabilities to
have a common picture of the aerospace medium and to enable
optimum force application.”
He highlighted the importance of joint planning, execution,
and integrating the efforts of the three services in future wars.
“We believe that the model of integration that we adopt in future
wars and are keen on must be future-ready, it must reduce levels
of decision-making, and capitalise on the strength of all three
services. We need an organisational structure that is best suited
for Indian conditions and our geopolitical imperatives”, he said.
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TRANSFORMING FOR THE FUTURE
Chief of the Air Staff, Air Chief Marshal V.R. Chaudhari’s
response to Jayant Baranwal, Editor-in-Chief,
SP’s Aviation

Jayant Baranwal: Regarding the fighter squadrons, you mentioned last year that we will not be able to achieve 42 numbers and in the next 10-15 years, the maximum that we will
be able to achieve is 35. How is the current scenario going?
Air Chief Marshal V.R. Chaudhari: About the Light Combat
Aircraft (LCA) induction, the Initial Operational Configuration
(IOC) version, we have already inducted, all 16 fighters in the first
squadron. In the Final Operational Clearance (FOC) version, we
have inducted 14 fighters and the balance including the trainers
should get inducted by the end of this fiscal year. You are aware
of our contract for an additional 83 Light Combat Aircraft ‘Tejas’
MK 1A is already in place. Apart from that we are also committed
to acquiring the LCA MK 2 and the Advanced Medium Combat
Aircraft (AMCA).
The quest for getting the medium-range fighter aircraft
(MRFA) continues, we have analysed all the RFI responses and
the Air Staff Qualitative Requirements (ASQRs) have been finalised. We were seeking more commitment from all the OEMs for
ensuring indigenous content and that the ‘Make in India’ provisions are adhered to by all the OEMs, so that’s the progress. With
all the inductions, the 6 squadrons of Mk 2, AMCA, and MRFA,
we will be 35-36 squadrons by the middle of the next decade. SP
Air Force plans to induct around 3,500 Agniveers as part
of its recruitment next year. A total of 3,000 male Agniveers
will join the service in December this year. “We as an organisation are gender agnostic and recognise merit and performance
above everything else. A high ratio of women officers in the IAF
is testimony to our commitment in providing equal opportunity
and a level playing field for every individual irrespective of gender. Induction of female Agniveers is planned next year,” he said.
Looking at the centenary celebrations, 10 years hence, the
Chief mentioned, “I feel it is an opportune time for us to transform the service into a modern, future-ready, and technologically superior aerospace power by the time we celebrate our
centenary. I am sure all air warriors will put their best foot forward in that direction. I also exhort other stakeholders, especially the DPSUs, private industry and MSMEs to continue providing unflinching support to enable this transformation.” SP
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Unfolding
Indian Air Force
IAF is a very professional force and it has and will always deliver for the defence of the nation.
IAF’s task is to defend the nation from the air threat. It is thus incumbent on the nation to
provide it necessary assets for this task.
By Air Marshal Anil Chopra (Retd)
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A model of AMCA,
the advanced medium
combat aircraft

The ongoing Russia-Ukraine
conflict is the first time we are witnessing the unfolding of “truly hybrid
warfare” and is a reflection of complete
multi-domain operations that are taking
place, said Air Chief Marshal V.R. Chaudhari, the Chief of the Air Staff at an event
recently. “We are witnessing the use of
drones, hypersonic weapons, aircraft of all sizes
and types and ground forces all working in unison
against the backdrop of economic sanctions and diplomatic heft,” he added. This focus is as much on soft
power as hardware. Clearly the IAF needs to rededicate
and retrain themselves for future conflicts.
While the Balakot strike dispelled taboo on use of air
power, the future of air warfare would mean securing the
sky and much beyond. The traditional wars fought on land, at
sea, and in the air and to some extent, in space, will all increasingly encompass cyber and information domains. The advantage of ‘high vantage-point’ offered by air and space allows
greater coverage, speed and precision. The importance of aerospace power in the larger security framework has grown manifold. Conventional to sub-conventional, kinetic to non-kinetic
and lethal to non-lethal effects will be achieved under a nuclear
overhang, said the Air Chief. Among all this, the air power will
always be the first responder for humanitarian assistance and
disaster relief (HADR).
Current State of IAF
The service Chiefs tell us the need to prepare for possible three
fronts, two with China and one with Pakistan. With just 30
fighter squadrons IAF continues to be at an all-time low. Four
MiG-21 Bison squadrons are to retire by 2025. The only addi-
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tions likely till then
are about two squadrons of
LCA variants. The Request for
Proposal (RfP) for the 114 new
fighters has still to be sent out.
Normally it would require 5-6
years for the aircraft to select and
induct. This requires serious attention in view of the existing threat
perception. With 12 C-17s and
C-130s, 17 IL-76, and over 100 An32s, among others, the transport
fleet is well placed. With nearly
240 Mi-17 variants; additional
large fleet of ALH ‘Dhruv’, Chetak
and Cheetah; and induction of
Chinooks, Apache, and LCH, the
IAF has a fairly potent rotary wing
fleet. The three IAI EL/W-2090
“Phalcon” AWACS aircraft and two
DRDO ‘Netra’ Airborne Early Warning and Control System (AEW&C) is
highly inadequate for the continental
sized India. Six Flight Refuelling Aircraft
(FRA) are also highly inadequate, and
more so considering that physical availability may be as little as four due maintenance reasons. The number of large unmanned aerial vehicles (UAV) and
combat UAVs (UCAV) are significant but more are already under
induction. The ground based radars and air defence missile systems are mostly in place but more are already under induction.
The IAF is continuously reviewing its aerial and ground-based
weapon stocking.
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BrahMos-II hypersonic cruise missile is expected to be operational in five or six years

Desired Fighter Numbers
Regaining of the fighter squadron numbers is important.
Those who question the need for larger numbers have misplaced logic. PLA Air Force (PLAAF) and Pakistan Air Force
(PAF) are both modernising without cutting numbers of squadrons. In fact they are increasing. IAF must thus get back the
numbers and modernise. This can be possible by increasing
the LCA production. Currently two production lines of eight
aircraft each are reportedly in place. HAL is working on creating a third line of eight aircraft. There are apparent delays of
sourcing some sub-systems from abroad, and that is holding
up production. Since LCA variants will induct in large numbers, it will be a good idea outsourcing one production line
to private sector. This will allow HAL
to concentrate on LCA Mark 2 and
Advanced Medium Combat Aircraft
(AMCA) projects. ADA and HAL must
continue the momentum on LCA Mark
2 and AMCA development and production. The RfP for 114 new fighters must
go out quickly. In the interim it may be
a good idea to acquire two additional
squadrons of Rafale aircraft because
the ground infrastructure for the same
exists and we have already paid a significant amount for India-specific modifications. At current pace, the fighter
squadron numbers can go back to the
authorised 42 not earlier than 2038.
The end state in 2038 could be 14
squadrons of Su-30 MKI, Two Rafale,
six New Fighters, six of LCA Mk1A, 10
of LCA Mark 2, and four of AMCA.

Force Multipliers and Other Systems
IAF must have at least 10 larger and 10 smaller AEW&C aircraft.
IAF requires around 15 Flight Refuelling Aircraft (FRA). The DRDO
programme of indigenous AEW&C and FRA based on ex Air India
aircraft must be accelerated. Till then, it will be a good idea to
lease a few of both categories. IAF needs additional larger UAVs
and UCAVs. Till the DRDO TAPAS BH-201, and Ghatak are available we must procure more from abroad. The induction of drone
swarms may be accelerated. IAF must unfold its plan to increase
radar cover with greater concentration to cover the gaps in the
mountainous region. The Ukraine conflict indicates that war may
not be short and swift; therefore there is a need for larger stocking of ammunitions and cruise missiles. As per PLA doctrine, they
are likely to extensively use surface-tosurface missiles (SSM) against Indian airfields. IAF would need to strengthen the
air defences at its forward airfields. Also
there is a need to build more hardened
shelters at airfields in Ladakh and North
East. Long range aerial missiles are
required to keep PLA Air Force (PLAAF)
bombers, FRA and AEW&C aircraft farther away from borders.

Regaining of the
fighter squadron
numbers is
important. PLA Air
Force and Pakistan
Air Force are both
modernising without
cutting numbers of
squadrons. IAF must
get back the numbers
and modernise
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New Technologies
Multi Domain Operations (MDO) requires
simultaneous employment of many technological means. India must increase
space-based assets for continuous coverage for Intelligence, Surveillance, and
Reconnaissance
(ISR).
Space-based
communications need to be secured.
The encrypted navigation and targeting
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Force Multipliers: IAF requires around 15 Flight Refuelling Aircraft (FRA)

should be made operational for the armed forces quickly. The Baba Competition in October 2018, and that helped drone swarm
thin line dividing air and space has already disappeared with technology into the country. The winners have been announced
more platforms seamlessly transiting between the two mediums. and orders are being placed. The Mehar Baba II competition has
There is a good case for integrating the two under IAF. Cyber will begun. Drone swarms will be used both in offensive and defensive
we used extensively for network-centric operations and also for roles. IAF will need to induct more stand-alone drones and large
Information Warfare and Influence Operations (IWIO). State-of- UAVs and UCAVs. The manned unmanned teaming (MUM-T) has
the-art offensive and defensive capabilities will have to be built. a lot of operational action. India has already begun pursuing it.
Electronic warfare (EW) will play great role in the battlefield.
Each IAF platform must be suitably protected. IAF may con- Operations in the Mountains
sider having a dedicated EW aircraft. Hypersonic weapons have IAF has to factor in assets for a conflict at the Himalayan heights.
already been used in Ukraine. This will be a disruptive technol- All platforms and weapon systems should be able to operate at
ogy. India must accelerate the development of such platforms and those altitudes with lower pressure and temperatures. Flying
weapons. Directed Energy Weapons (DEW) will change the way combat operations in the mountains have their peculiarities.
we fight and the entire logistics of ammunition movement and There are limits to radar cover, and there is need to exploit mounstorage requirements. It will give the field commander unlimited tain shadows. Counter Air Operations (CAO) against the very
firing capability at the speed of light. Of
few airfields will pay huge dividend.
course the DEW will have limitations
Repairs will take longer. Conversely
of range initially. The rapidly-emerging
own airfields have to be suitably
Quantum computing technology when
defended. Because of limited number
coupled with Artificial Intelligence (AI)
of roads and bridges, Air InterdicThe RfP for 114 new
will support quicker analysis of huge
tion will bring proportionately higher
fighters must go out
volume of data and support commandreturns. Interdicting enemy ground
quickly. In the interim
ers and operators with quicker decision
troop concentrations and reserves will
making and optimum operational solualso be important. Fighters, helicopit may be a good idea to
tions. Some of these technologies can
ters, and UCAVs will be used for this.
acquire two additional
help India leap-frog forward.
Air will be able to support the ground
battle to a big extent. It will be able to
squadrons of Rafale
immobilise the adversary tanks. InterUnmanned Systems
aircraft because we
valley transfers of critical equipment
The future is clearly unmanned. Every
have already paid a
by helicopters will save valuable time.
mission, including large cargo, will one
UAVs will help get across the hill intelday be possible with unmanned platsignificant amount
ligence. Drones will be used for many
forms. India has begun investing in
for India-specific
logistic support tasks. The IAF’s transDrones in a big way with thrust comport aircraft will support inter and
ing from the highest levels of the govmodifications
intra theatre large movements. Air
ernment. IAF had launched the Mehar
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defence missiles, including man-portable positioned at crucial
places will bring results.
IAF Reach in Indian Ocean
Air is the most important element of all joint operations. India’s
current strategy in the Indian Ocean is Anti-Access and Area
Denial (A2/AD). Most of the sea trade action is in the Northern Indian Ocean. IAF Su-30 MKI have an operational radiiof-action of 1,500 kilometres. This increase to 2,000 kilometres with one refuelling. Positioned at Tanjavur airbase in the
peninsula, they will be able to dominate till Malacca strait. Aircraft at Pune and Jamnagar will be able to dominate till Gulf of
Aden and Straits of Hormuz. From the airbases at Port Blair
and Car Nicobar, and later from Campbell Bay when upgraded,
the Su-30 MKI could reach up to South China Sea. The nation
needs to exploit this huge reach. There are many airfields in the
Indian Ocean belonging to friendly foreign countries and these
can also be used under special circumstances.
HADR
Air is the first responder during all types of calamities. IAF’s soft
power is being demonstrated round the year. IAF immediately
gets into action moving humans and materials, especially heavy
equipment of the NDRF during natural calamities like cyclones,
earthquakes and floods. IAF helicopters are on short standby
for flood relief, and search and rescue. IAF’s C-17 and IL-76
have been extensively used during COVID-19 to move oxygen
tankers, medicines and vaccines. IAF transport aircraft were
used during evacuations from Ukraine, Yemen, Kuwait and
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many other countries. India has been providing great HADR
support to all the countries in the neighbourhood and beyond,
and has won international praise.
Way Forward
The future wars will be increasingly prosecuted using air and
space. The fighter and helicopter building infrastructure is
already fully in place in India. The transport aircraft production
infrastructure will be in place after Airbus C295 gets produced.
India is in an enviable position of having access to both Western
and Russian equipment and technologies. The IAF is fully committed to indigenisation and ‘Atmanirbhar Bharat’ and has placed
firm orders for indigenous platforms and systems which are still
under development. IAF’s task is to defend the nation from the air
threat. It is thus incumbent on the nation to provide it necessary
assets for this task. During the transit to higher levels of indigenisation, some important combat systems must be imported.
These could be linked with commitments for transfer of technology. Three key procurement areas are fighter aircraft, AEW&C
and FRAs. For indigenisation India must make appropriate task
forces. Aero-engines are a very important area for indigenisation.
Private sector has already exhibited its capabilities, and are making global standard large aero-structures for customers in India
and abroad. They must be brought in with greater involvement.
The defence production could even be brought directly under the
PM Office initially. Major projects must be monitored and pushed
at highest levels. IAF is a very professional force and it has and
will always deliver for the defence of the nation. Time to act is
now, lest India be left behind in its global ambitions. SP
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C-17 Globemaster III is delivering Military and Humanitarian Airlift Capabilities to the Indian Air Force

The Versatile Transport
Fleet of the IAF
Over the years and with the gradual accretion of platforms and capabilities, the IAF has
developed world class expertise in diverse force multiplier roles

Photograph: Boeing

By Air Marshal (Dr) Rajeev Sachdeva (Retd)
The Capability
Attributes of speed, reach, flexibility, versatility, concentration
of force and responsiveness to the fighting forces is provided
by the IAF’s Air Transport fleet. Carriage of military equipment
between theatres for routine deployments, reinforcement and
evacuation of stranded personnel and diaspora from troubled
spots around the globe is a demonstrated role of the IAF. Over
the years and with the gradual accretion of platforms and capabilities, the IAF has developed world class expertise in diverse
force multiplier roles. Among these are Special Operations, Airto-air refuelling (AAR), Airborne Warning and Control Systems
(AWACS), Intelligence, Surveillance and Recce (ISR), Casualty
Evacuation (CASEVAC), Search, Rescue, Mercy Missions and
Airborne Command Platforms for National Leadership.
History on the Wall
The First India-Pakistan Conflict
On October 27, 1947, three Dakotas carrying troops of the First
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Battalion of the Sikh Regiment (1 SIKH) touched down in Srinagar in the nick of time to save the airfield from imminent
capture by advancing lashkars (tribal armies) embedded with
regulars from the Pakistan Army. The Daks, as they were affectionately called, flew incessantly for the next three weeks without oxygen and de-icing equipment, both considered an absolute necessity for operations at high altitudes and cold weather,
as they inducted 161 Brigade into the Kashmir Valley. In 194748, a crisis was developing at Poonch, which was literally under
siege as lashkars and the Pakistan Army shelled the town
incessantly. Poonch would have fallen by early 1948 had it not
been for the timely action by the IAF’s transport fleet. In early
1948, Pakistan launched Operation Sledge to seize the areas of
Skardu, Kargil & Zozila and ultimately wrest control of the Leh
valley. To foil this attempt, Air Commodore Mehar Singh led the
first airlanded task force into Leh as Dakotas from 12 Squadron
opened an airbridge to Leh by ferrying in two hundred and fifty
soldiers and saved Leh.
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The Indian Air Force’s C-130J Super Hercules is primarily designed to support India’s special operations requirement
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Airborne Assault to Capture the Poongli Bridge
One of the key catalysts of the collapse of the Dacca (also called
Dhaka) garrison in December 1971 was the psychological
impact of the Tangail airdrop. As the Indian Army’s 95 Brigade
was advancing on Dacca from the north, it was assessed that a
foothold in Tangail would greatly assist the operation. Accordingly, on December 11, 1971, 2 PARA was tasked to launch an
Airborne Assault to capture the Poongli Bridge on the river
Jamuna. The air assets used by the IAF were large by any standards and were six AN-12, two Caribous, 20 C-119 Packets and
22 Dakotas. The capture of the Poongli bridge gave the advancing Indian Army, the maneuverability to side-step the strongly
held main road to Dacca and advance right up to Mirpur Bridge
at the gates of Dacca and this was the straw that broke the
camel’s back and forced the unconditional surrender of 93,000
troops at Dacca on 16 December 1971.

Indian citizens from Iraq, Kuwait and Jordan in 1990 by operating 488 refugee flights over a period of 59 days by Air India
and IAF has been a world record. Similar missions were carried
out from Lebanon in 2006 (Operation Sukoon), Libya in 2011
and Yemen (Operation Rahat) in April 2015. Operation Rahat,
involved the deployment of C-17 aircraft of the IAF and Air
India’s aircraft to airlift thousands of people in distress. Once
again Indian Nationals were brought back this year when the
Russia Ukraine war commenced.

Special Operations & Force Multipliers
IAF force multipliers based on air transport platforms such as
Air-Air-Refuelling (AAR), Airborne Warning and Control Systems (AWACS), Airborne Early Warning (AEW), Communication
Intelligence (COMINT) and Electronic Intelligence (ELINT) act
as tri-service enablers that allow operators to plan and execute
missions that were hitherto considered complex and complicated to execute. They have literally changed the way full specInnovative use of Transport Fleet for Bombing
To augment its bombing capability, a concept to deploy An-12s trum operations are planned and conducted. With the induction
of airborne tankers in the IAF, combat
for bombing was first mooted in 1967
ranges of fighter aircraft have expanded
and this innovative idea was encourto cover India’s articulated area of influaged by the then Chief of the Air Staff,
ence from the Malacca Straits to the
Air Chief Marshal Arjan Singh. The airThe entire Siachen
Gulf of Aden.
craft was configured to carry 28 to 36
The IAF’s ‘Eyes in the Sky’ or
- 500-pounders for carpet bombing and
glacier and most
AWACS is again a unique aircraft that
on December 3, 1971, six aircraft of the
posts along the LAC
plugs-ineasily to the IAF’s Integrated
44 Squadron bombed Pakistan Army’s
Air Command and Control System
Changa Manga ammunition depot in the
are air maintained by
(IACCS), it offers operators and comforests for two days. In the next round, a
aerial delivery and
manders excellent situational awarePakistani artillery concentration around
airlanded operations
ness and decision-making tools for the
the Haji Pir pass was attacked, and
effective conduct of the entire range of
based on intelligence inputs, a Pakistani
at forward airfields
offensive and enabling air operations.
artillery brigade was wiped out.
Strategic Airlift
The Successful evacuation of 1,11,711
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and Advanced
Landing Grounds

Operational Terrain
India has one of the most diverse land-
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(Left) The induction of C295MW will be a significant step in the modernisation of the transport fleet of IAF;
(right) IAF requires a fleet of Medium Multi-role Transport Aircraft (MTA).
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scapes and climatic variations spread across its geographical
expanse, all of which challenge the conduct of operations across
the spectrum of conflict. To the south, it has vast coastal regions
along with island territories. To the west, it has deserts, salt
pans and marshy lands. The Northeast has thick and in hospitable jungle and hilly terrain rising to heights between 5,000
and 15,000 feet. To the north, it has the mighty Himalayas,
mountains with average height of 20,000 to 25,000 feet. Within
this widely disparate terrain lie contested borders that need to
be defended, without any respite, by the Indian Army and a
sprinkling of border protection forces.
The entire Siachen glacier and most posts along the LAC are
air maintained by aerial delivery and airlanded operations at
forward airfields and Advanced Landing Grounds.

With the rise in National aspiration and an increase in Strategic requirement of India, the Transport Fleet was augmented
with C-17 Globemaster aircraft (with a maximum varying
capacity of 78 tonnes) and C-130J Hercules aircraft (a tactical
aircraft with 20 tonnes capacity). The mid-level An-32 and Avro
aircraft will soon be replaced with C295 (6-9 tonnes capacity),
16 aircraft will be flown down from Europe and rest 40 aircraft
will be produced by Tatas in India. To complement the above,
IAF requires a fleet of Medium Transport Aircraft (MTA).
Conclusion
The role of the IAF has been unique in statecraft because of
its efficiency to respond fast and its inherent characteristic of
range, mobility and flexibility. Other than countless rescue missions within the country, many nations have benefitted from
the HADR and Non-Combat Evacuation (NCE) mission capabilities of the IAF’s Air Transport Fleet. The IAF’s strategic airlift
capability has repeatedly been demonstrated by the IAF in the IOR region
during Operation Cactus at Maldives,
Tsunami relief operations, Operation
Rainbow for Sri Lanka, Operation Castor and Operation Neer, again in the
Maldives. Among other enabling capabilities offered by the IAF’s air transport
fleet that acts as strategic instruments
of statecraft, these can be effectively
leveraged for the collective well being
of the region, particularly among India’s maritime neighbours
and island states that are the focus of the SAGAR initiative. SP

Assistance during Pandemic
On February 27, 2020, 76 Indians and 36 foreign nationals
from Bangladesh, China, Madagascar,
Maldives, Myanmar, South Africa and
the USA were evacuated from Wuhan
(China). The aircraft had also carried
IAF requires a fleet
medical supplies as symbol of goodwill to China. IAF’s C-17 brought back
of Medium Transport
58 Covid stranded Indians from Iran
Aircraft (MTA)
on March 10, 2020. Over 1,500 sorties,
3,000 hours and 2 million kilometres.
The distance covered is akin to going
around the Earth 55 times. These staggering figures are a testimony to how busy the IAF’s Transport
Fleet has been in its Covid-19 mitigation efforts.
The Capacity
For the first three decades after independence, the IAF had
a mix of An-12 aircraft (10-15 tonnes), Packet Fairchild (4-6
tonnes), Caribou and Dakota aircraft for the Air Maintenance
and Logistics support, whereas, Avro with Boeing 737-200
were deployed for strategic communication duties. In the early
1980s, when the entire fleet was in crisis, Avro aircraft were
inducted for Air Maintenance and inter-island communications. The fleet was thus modernised with fourteen IL-76 aircraft (40 tonnes) and 124 An-32 aircraft (4-6 tonnes) and led
to the decommissioning of An-12, Caribou, Packet Fairchild
and Dakota aircraft.
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‘A’ Qualified Flying Instructor was an Air Force Examiner
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aircraft. He has served in all the four verticals of HQ IDS
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Joint Ops), DCIDS (Ops), DCIDS (PP & FD) and Commandant
College of Defence Management. Co-authored DAP-2020,
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DMA. He retired in September 2020.
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IAI Aviation Group Expands
Indian Footprint
IAI has teamed with HAL to compete for a future tender expected to supply aerial tankers to
the Indian Air Force

IAI has developed a unique specialty for transforming commercial aircraft into military aerial refueling platforms
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IAI’s aviation group provides the epicenter of the
company’s aircraft design, manufacturing, maintenance, and
support for military and commercial aviation activities, maintaining the know-how, experience, and momentum IAI has
acquired over +75 years of activity.
For the past 30 years, India has been a growing market for
the group, developing and manufacturing airborne early warning and aerial refueling aircraft, avionics and systems for the
modernisation of fighter jets and helicopters and developing a
growing network of suppliers to support those programs. IAI is
expanding its footprint in the country via joint ventures seeking
new opportunities under Atmanirbhar Bharat - Indian Self Reliance and Make to the World policy.
Aircraft and Avionic Upgrading
As part of its broad activity in India, IAI provides avionics for
fighter jets, upgrading legacy aircraft into Gen 4 and Gen 4.5
standards. IAI has provided such systems for fighter jets, trainers, helicopters, and transport aircraft. IAI has extensive operations in India, primarily cooperating with Hindustan Aeronautics
Ltd. (HAL). Under this cooperation, IAI has designed, developed,
and integrated a complete avionic suite for HAL’s Rudra Armed
Light Helicopter (ALH). The company also supplies a whole mission system for the Ka-28 maritime helicopter. This package
includes a radar and other sensors for naval and anti-submarine
warfare, tailored to the requirements of the Indian Navy. Besides
the avionics hardware and software, IAI also provides missionspecific systems, such as airborne networks or pilot training.
Aerial Refueling
Aircraft conversions represent another field of activity for IAI,
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transforming commercial aircraft into military aerial refueling
platforms. IAI has developed a unique specialty in this field, converting different aircraft types, including B707, B767, to military
tankers and Multi Mission transports. Conversions of B767 represent the most comprehensive solution in this field, turning preowned passenger planes into multi-mission tanker-transport aircraft. The process leverages IAI’s extensive know-how of the B767
platform, which has already converted hundreds of such aircraft.
IAI has teamed with HAL to compete for a future tender
expected to supply aerial tankers to the Indian Air Force. HAL
and IAI plan to offer the B767 converted into aerial tanker
transport. Compared with new platforms from Boeing or Airbus, the aerial tankers converted from ex-passenger planes
have demonstrated to provide the most cost-effective platform
and best value for the investment in aerial refueling platform.
Under its cooperation with HAL, IAI will be able to create
a self-reliant eco-system to manufacture the components and
assemble the converted aircraft in India, train technical and
engineering teams to support the aerial refueling conversion at
HAL. More than that, HAL-IAI eco-system will also provide the
life cycle support for these platforms.
Significant Upside for All Sides
This program could provide the first step towards more comprehensive cooperation between the two companies related to
aircraft conversion and MRO, based on the formulae IAI has
implemented in some of its strategic markets in Europe, Latin
America, Africa, and the Far East.
Further to this specific program, HAL and IAI will be able
to expand their cooperation into future programs, commercial
and military. SP
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IAF is firmly backing
the AMCA and aims to
induct around 120 of
these jets

Awaiting the AMCA
By 2030, an assertive China will probably have around 200 fifth-generation fighters and
Pakistan may well be a grateful recipient of Chinese largesse. The IAF’s need for a fifthgeneration fighter will grow ever more urgent.

Photographs: ADA

By Joseph Noronha
Within the next five years or so, if all goes well, India
will become only the fourth country in the world to test-fly its own
stealth fifth-generation jet fighter, the Advanced Medium Combat
Aircraft (AMCA). And around the end of this decade, the Indian
Air Force (IAF) will start inducting these highly-prized force multipliers that can penetrate even advanced air defences undetected.
This at least is what the IAF hopes. But can it happen?
Only four fifth-generation fighters are currently operational
across the world – the American F-22 Raptor, the American
F-35A Lightning II, the Chinese J-20 and the Russian Su-57.
And analysts believe that the J-20 and Su-57 may in truth be
somewhat undeserving of the fifth-generation designation. The
development of the Indian AMCA is being led by the Aeronau-
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tical Development Agency (ADA) under the Defence Research
and Development Organisation (DRDO) with the initial cost estimated to be around `15,000 crore.
FROM FGFA TO AMCA
From 2007 onwards, even as the AMCA was under preliminary
design, India pursued the joint Indo-Russian Fifth Generation
Fighter Aircraft (FGFA) programme to develop a stealth fighter
based on Russia’s Su-57. However, over the years, disenchantment with the project mounted. The main sticking points were
the IAF’s scepticism about the Su-57’s stealth qualities as well
as uncertainty about its proposed Saturn izdeliye 30 turbofan
engine. India’s leaders also preferred to boost the country’s
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domestic defence industry through the 2014 ‘Make in India’
initiative. The inevitable demise of the FGFA programme happened in 2018.
The ambitious AMCA project officially began in 2011.
Although the concept has evolved considerably over the years,
the core requirement is for a stealth, single-seat, twin-engine
multi-role fighter. A proposal for full-scale development of the
25-tonne AMCA is with the Cabinet Committee on Security
(CCS) and approval is expected in the near future. It is planned
to be produced under a Special Purpose Vehicle (SPV) structure
that will be led by the ADA and include Hindustan Aeronautics
Limited (HAL) and a number of private sector aerospace and
defence majors. In March 2022, the commencement of the manufacturing process of the first AMCA prototype was announced.
DESIGN FOR STEALTH
The basic design of the AMCA features serpentine air intakes,
extensive use of radar dampening materials, a conformal
antenna and an internal weapons bay to provide very low radar
cross-section. It will have a maximum speed of around 2,600
kmph (Mach 2.15) and a combat range of 1,620 km. Balancing manoeuvrability and low-observability will be a major challenge. The aircraft will be produced in two variants. The AMCA
Mark 1, a pure fifth-generation jet, will be powered by two
General Electric F414-GE-INS6 turbofans. However, this engine
will not permit supercruise, the ability to maintain supersonic
cruise speeds without afterburners.

Hence, the AMCA Mark 2 is planned with a more powerful engine to enable supercruise and thrust-vectoring capability
for superior manoeuvrability. It will greatly expand the AMCA’s
performance envelope. The Mark 2 may also have certain sixthgeneration fighter characteristics. As the then Chief of the Air
Staff stated in February 2021, “There is a possibility of equipping the AMCA with directed energy weapons (DEW), superior anti-missile systems, advanced missile approach warning
systems and teaming it with unmanned systems.” Other likely
features of this variant are AI-based systems, data fusion, multisensor integration with active electronically scanned array
(AESA) radar and advanced electronic warfare systems. It may
have optionally manned capability.
The AMCA will be able to carry weaponry internally (for
maximum stealth) as well as externally. It will definitely have
advanced beyond-visual-range air-to-air missiles (BVRAAM)
and standoff missiles as well as laser-guided bombs to attack
ground targets, all housed within the internal weapons bay.
DEW systems are also on the cards provided these can be developed in time.
GIVE ME AN ENGINE!
The most daunting hurdle the ADA faces in developing the AMCA as
a true fifth-generation fighter is the lack of a suitable engine. India
does not yet have the competence to design and build advanced
jet engines. That is why the AMCA Mark 1 will fly with imported
98 kN GE F414-INS6 engines. However, the Mark 2 is planned
to be powered by a new and more powerful 110 kN engine, that
currently exists only on paper. It is to be developed indigenously
with a foreign collaborator due to be selected shortly. The main
contenders are the British Rolls-Royce, French Safran Engines and
American General Electric. Safran is in the lead but is reportedly
driving a hard deal. Hence either of the other two companies could
perhaps outmanoeuvre it. Once the deal is signed the new engine
should be ready in seven or eight years.

www.sps-aviation.com

Without an adequately powerful engine a combat jet cannot achieve its desired performance parameters. For instance,
developing an indigenous engine for the LCA Tejas was one of
the programme’s key goals. However, as this aim could not be
achieved despite years of effort, it was decided to make do with
the 85 kN General Electric F404-GE-IN20 engine which fell
well short of the requirement. In fact, the inadequate thrust-toweight ratio of the naval variant of the LCA Tejas was an important reason why the Indian Navy abandoned the programme.
Reports from China also indicate that its engineers have
not succeeded in producing engines powerful enough to allow
the J-20 to match the American F-22 and F-35. The J-20’s
engines may also limit the aircraft’s ability to use DEW including lasers and sound waves. Similarly, unless India indigenously produces or imports suitable engines in a timely manner, all hopes of developing a genuine fifth-generation fighter
are bound to fail.
The other pitfall is delay. Looking at the Tejas experience again, since the jet took so long to materialise, the IAF
was repeatedly forced to upgrade its specifications to remain
abreast of the operational requirement. This led to further
delays. Ironically, Hindustan Aeronautics Limited (HAL) later
said that changing specifications mid-way through the design
and development process, was itself responsible for the delay!
However, this time around, a Project Monitoring Team (PMT)
comprising at least 25 IAF officers has been formed to look after
all aspects the AMCA project. It participates in all ADA meetings
and expedites approvals. Further, most key fifth-generation
technologies and processes have already been developed by the
ADA or are in an advanced stage of readiness. Therefore, it is
mainly a matter of putting it all together.
HOPING AGAINST HOPE
By 2030, an assertive China will probably have around 200
fifth-generation fighters and Pakistan may well be a grateful
recipient of Chinese largesse. The IAF’s need for a fifth-generation fighter will grow ever more urgent. But the F-22 has
ceased production and the F-35 is not on offer and, even if it
were, it has years of production backlog. The J-20 is not an
option and the IAF has had enough of the Su-57. The Su-57’s
successor, also by the Sukhoi design bureau, is called the Su-75
Checkmate. The first flight of this single-engine stealth fighter is
expected in 2024. However, current economic sanctions against
Russia could delay production by many years. Besides, an
imported fighter would militate against the government’s strong
focus on ‘Atmanirbhar Bharat’. That leaves only the AMCA. The
IAF which is firmly backing the AMCA, aims to induct around
120 of these jets – 40 Mark 1 aircraft and 80 of the Mark 2 variant – equipping up to seven combat squadrons.
Design and production of fifth-generation fighters is fiendishly complicated and prohibitively expensive. That is why the
United Kingdom and France, although proficient in fighter
design and production, did not attempt to develop stealth fighters. Unlike the US and Russia that have decades of experience
with combat aircraft and have produced scores of advanced
fighters (China too has considerable expertise), the AMCA is
only the third jet fighter India is attempting, besides the failed
HF-24 Marut and the Tejas. Since the AMCA project is far more
complex than Tejas, delays can be expected and success is by
no means assured. However, the enthusiastic ADA team is optimistic about meeting the development schedule and confident
of eventual success. The IAF will be eagerly hoping that this
confidence is not misplaced. SP
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Gnat – The IAF’s Small
“Sabre Slayer”
The Gnat’s hour of glory came during the 1965 Indo-Pakistani War. The
IAF’s Gnat pilots quickly learned to engage the Pakistan Air Force
(PAF) Canadair F-86 Sabre jet, considered the best dogfighter of the
period. In all, seven Sabres were shot down.

The Gnat was an affordable light fighter aircraft,
developed and produced by Folland Aircraft of Britain. The
strength of this swept-wing subsonic jet lay in its small size,
low weight, high manoeuvrability and low cost. It was an
attempted fightback against the rising cost and size of combat aircraft from the 1950s onwards. The Gnat’s wing could
be manufactured at a quarter of the cost, with less than onefifth the labour required for the wings of other contemporary
fighter aircraft. Yet the plane did not lack important features
of a fighter like full pressurisation and an ejection seat. It was
purchased as a trainer aircraft for the Royal Air Force (RAF)
but as a fighter by export customers, including the Indian Air
Force (IAF). In all, 449 Gnats were built in six main variants,
including the Hindustan Aeronautics Limited (HAL) Gnat and
Ajeet, built under licence in India.
The credit for the Gnat’s unique design goes to the British designer W.E.W. “Teddy” Petter. Soon after joining Folland
Aircraft, Petter conducted a study and found that many fighter
aircraft entailed far too great a cost to be readily produced
during a conflict. On the other hand, a simple, compact, yet
potent fighter could be manufactured both cheaply and easily
and would have low purchase and operational costs. The light
fighter concept became even more credible with the parallel
emergence of new lightweight turbojet engines. The proposed
design also made it possible for construction and maintenance
to be carried out without specialised tools.
The Gnat’s low weight and tricycle landing gear let it operate from austere grass airstrips. Powered by a single Bristol
Siddeley Orpheus 701-01 turbojet, it had a maximum speed
of 605 knots and a range of 435 nm. It was armed with two
30mm Aden revolver-type cannon, firing from the outer edge
of the air intakes. With a length of 9.07 m, wingspan of 6.76
m and height of 2.69 m, the Gnat was amazingly small for a
fighter jet. Its gross weight as an interceptor was just 2,982 kg.
In contrast, the Mikoyan-Gurevich MiG-21, which first flew in
June 1955 and was also considered a lightweight fighter had
a gross weight of 8,725 kg.
The Folland Gnat prototype first flew on July 18, 1955, and
six aircraft were ordered by the British government. Strangely
enough, it was never used as a fighter by the RAF but became
world famous as the display aircraft of the RAF’s spectacular Red Arrows aerobatic team. The Gnat F.1 was exported
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to Finland, Yugoslavia and India. And whatever reputation
it acquired for derring-do came from the IAF as its largest
operator by far.
In September 1956 the Indian government placed a big
order for Gnats. The initial batch were produced and first
flown in the UK. The IAF’s first Gnat squadron was 23 Squadron, which converted from the Vampire FB.52 in March 1960.
The IAF immediately took to the small fighter and shortly
thereafter HAL signed a licensing agreement under which it
built 175 aircraft. The first Gnat produced with India-built
parts first flew in May 1962.
The Gnat has a unique place in Indian and perhaps world
aviation history in that for nearly 30 years of its service in
India it operated without a type trainer. IAF pilots after dual
checks on the Hawker Hunter, went straight on to the first
solo on the Gnat. And it was certainly not an easy aircraft
to handle in the initial stages of training. Also some aircraft
systems, especially the hydraulic and control systems and the
Aden cannon, had low levels of reliability. There were many
incidents and even some unfortunate fatal accidents.
The Gnat’s hour of glory came during the 1965 Indo-Pakistani War. The IAF’s Gnat pilots quickly learned to engage
the Pakistan Air Force (PAF) Canadair F-86 Sabre jet, considered the best dogfighter of the period, in a vertical fight
where the Sabre was at a disadvantage. The small Gnat was
hard to spot, especially at the low levels where most engagements took place. In all, seven Sabres were shot down. Once
again in the 1971 conflict, IAF Gnats shot down two PAF
Sabres and badly damaged one over the then East Pakistan.
The Gnat also earned the IAF its sole Param Vir Chakra
(PVC), India’s highest gallantry award. Gnat pilot Flying Officer Nirmal Jit Singh Sekhon single-handedly held out valiantly against six Sabres attacking Srinagar airfield, shooting
two Sabres in the process, before being shot down himself.
According to the official citation, “He succeeded in damaging two of the enemy aircraft. In the fight that followed, at
tree-top height, he all but held his own, but was eventually
overcome by sheer weight of numbers.” Sekhon was posthumously honoured with the PVC. The Gnat/Ajeet fighter was
finally retired from IAF service in 1991. SP
— Joseph Noronha
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Asia-Pacific
CAS visits Eastern Air Command

Air Chief Marshal V.R. Chaudhari visited IAF’s Eastern AOR. During the visit,
CAS flew a sortie on Rafale aircraft as
part of three aircraft combat training
mission at Air Force Station Hasimara with his son, Sqn Leader Mihir V.
Chaudhari. The sortie flown by CAS and
his son is a continuation of the finest
traditions of the IAF and underlines the
importance accorded to grooming and
preparing our young leaders for the
challenges of the future. CAS reviewed
and appreciated the operational preparedness of the airbase and interacted
with the personnel stationed there. He
urged the personnel to continue their
efforts in safeguarding the Nation’s
skies at all times.

Tri-Services Commanders’ Conference

36th Tri-Services Commanders’ Conference (TSCC) - South was held at Port
Blair on September 12-13, 2022 under
the aegis of Andaman and Nicobar
Command. The two-day conference was
hosted by Commander-in-Chief, Andaman Nicobar Command Lt General Ajai
Singh. The senior leadership deliberated
upon various aspects pertaining to the
geostrategic situation and infrastructure development in the Indian Ocean
Region, coordinating the actions of
Regional Command of the three services
as well as avenues of augmenting triservices training and readiness of all
components. The conference was aimed
at synergising collective strengths and
capabilities of India’s littoral service
and Integrated-Service commands. It
focused on addressing contemporary
security paradigms while seeking ways
to enhance combat capability and make
operations more effective and efficient.

Defence Ministers’ meet in Uzbekistan

Defence Minister Rajnath Singh has
called upon Shanghai Cooperation Organisation (SCO) to unitedly fight against
terrorism and eliminate the menace in
all its forms. Addressing the SCO Defence
Ministers’ meeting at Tashkent, Uzbekistan on August 24, 2022, the Defence
Minister asserted that terrorism in any
form, including cross-border terrorism,
committed by anyone and for whatever
purpose, is a crime against humanity.
In this context, the Defence Minister
proposed to host a workshop in India
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appointments

DRDO Gets A New Chief

Distinguished scientist Dr Samir V.
Kamat, Director General Naval Systems
& Materials (NS & M)
has been appointed
as Secretary, Department of Defence R&D
and Chairman, Defence Research and
Development Organisation (DRDO).
Dr Kamat obtained B. Tech. (Hons)
in Metallurgical Engineering from
IIT Kharagpur in 1985 and PhD in
Materials Science and Engineering
from The Ohio State University, USA
in 1988, specialising in the area of
mechanical behaviour of materials. Dr
Kamat joined DRDO at DMRL, Hyder-

in 2023 on the theme ‘Humanitarian
Assistance and Disaster Relief - Risk
mitigation and Disaster Resilient Infrastructure’ for the Defence Ministries of
SCO Member States. He also suggested
an annual seminar on ‘Topic of Interest’
among the defence think tanks of SCO
countries. “We propose to organise the
first such defence think tank seminar in
India in 2023,” he added.

CIVIL
Asia-Pacific
Air India and Willis Lease ink Historic
agreement

Air India has signed a definitive sale
and lease back agreement with Willis Lease Finance Corporation for 34
CFM56-5B engines installed on its
Airbus A320 family fleet. The engines
will be covered under Willis Lease’s
ConstantThrust programme, which
will deliver significant reliability and
cost savings versus a traditional MRO
shop visit program. This is the first
ConstantThrust sale and leaseback
agreement for aircraft engines by any
Indian carrier.
Under the sale side of the transaction, Willis Lease will purchase from
Air India 34 engines powering 13
Airbus A321 aircraft and 4 Airbus
A320 aircraft. Through ConstantThrust,
Willis Lease will provide replacement
and standby spare engines, allowing
Air India to avoid potentially costly and

abad, as Scientist ‘C’ in 1989 and rose
to the position of the Director of the
lab on August 17, 2015.

ATR appoints Nathalie Tarnaud
Laude as Chief Executive Officer

ATR has appointed the new Chief
Executive Officer, Nathalie Tarnaud
Laude, effective from September 17,
2022. Nathalie Tarnaud Laude is
currently NH Industries’ President
and Senior Vice President Head of
the NH90 Programme for Airbus
Helicopters. Prior to this, she held
various senior positions at Airbus in
strategy, programme, technology and
finance. Nathalie joined Airbus in
2005 and holds a MBA from London
Business School.

unpredictable shop visits on engines
powering a transitioning aircraft fleet.
Willis Lease will also have an in-country
team to co-ordinate and manage the
entire programme and all logistics and
transportation involved.

BLADE and Eve Announce Strategic
Partnership in India

FlyBlade India, a joint venture between
Hunch Ventures and Blade Air Mobility and Eve Air Mobility announced a
strategic partnership which includes a
non-binding order of up to 200 electric
vertical take-off and landing (“eVTOL” or
Electric Vertical Aircraft, “EVA”) Dvehicles, service and support, and Eve’s
Urban Air Traffic Management (“UATM”)
software solution. The companies also
plan to collaborate on a three-month
pilot project connecting passengers using helicopters.
India is a unique market with its
vast expanse, accessibility concerns,
traffic congestion and regulations. As
the pioneers of providing short-haul
air mobility services in India, BLADE
India will act as Eve’s on-ground
knowledge partner to create the Urban
Air Mobility (UAM) ecosystem. The
data collected through BLADE India’s
customer experience and operations
will be used to further develop Eve’s
eVTOL, service and support solutions,
and its UATM software. BLADE India
will initially underwrite 50,000 hours
of flight time per year using Eve’s eVTOL in the country. l
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LAST word

No compromise
on war fighting
efficiency

Photograph: PIB

General Anil Chauhan, the new CDS, is the first
retired three-star officer to return to service in
four-star rank. He will also function as Secretary,
Department of Military Affairs.
The government has finally appointed the next Chief
of Defence Staff (CDS), nine months after the death of the first
CDS, General Bipin Rawat and 12 others in a helicopter crash.
The announcement puts to rest various rumours, whether
the post of CDS is required at all or is the post likely to be split
between the CDS and Secretary, Department of Military Affairs
(Secy. DMA).
Lt General Anil Chauhan assumed the charge in the rank of
a four-star General. He is the first retired three-star officer to
return to service in four-star rank. He will also function as Secretary to Government of India, Department of Military Affairs.
Earlier, in June this year, government amended the selection criteria for appointment of any serving or retired Lt General or equivalent, under the age of 62, to the post of CDS. This
change paved the way for selection of Lt General Chauhan to
the post of CDS.
The appointment of Lt General Anil Chauhan (Retd) as the
CDS is a welcome move. But he now faces many challenges.
His tenure begins under the fast changing geopolitical situation. The ongoing Russian-Ukranian conflict is springing new
surprises with equation amongst various countries undergoing changes. New weapons are being employed on the battlefield, prolonged conflict paradigm is taking shape and the
increasing risk of escalation is bringing use of nuclear option
into calculus.
Closer home, India has a 3,488 kms long contentious line
of actual control (LAC) with China. The standoff between the
two countries has entered 29th month, despite disengagement
at a few locations, there still are substantial troops, tanks,
artillery and air force assets deployed in the Ladakh area.
Even though the two sides have had limited success in disengaging, a full resolution is still not in sight as they are far from
de-escalation.
Chinese Air Force has increased the number of air violations along the LAC. Also, China has been increasing its naval
activity in the Indian Ocean Region (IOR), including the docking
of the Yuan Wang 5 ship in Sri Lanka. The China-Taiwan region
has been witnessing renewed aerial and maritime activities.
The changing geopolitical scenario makes the task of the
new CDS even more challenging. The Russian-Ukranian war
brings out that a strong military- well equipped and better
trained- is a necessity to ward-off threats. Indian government

32

ISSUE 9 • 2022

General Anil Chauhan, Chief of Defence Staff

By Air Vice Marshal Sanjay
Bhatnagar (Retd)

has continued to delegate emergency procurement powers
to the service headquarters, indicating that there are critical
shortages. These shortages would need to be prioritised under
a long term capability development strategy. The Indian Army
needs light tanks for high altitude operations, more firepower.
The IAF has only 31 squadron of fighter aircraft and has placed
orders for 83 Tejas LCA Mk 1A, it is ready to place orders for
Tejas Mk2 and Advance Medium Combat aircraft as and when
both are developed and ready for production. In the meantime,
case for 114 Multi Role Fighter Aircraft has been dragging endlessly and pending for issue of tender, needs to be prioritised.
The submarine Project 75(I) of the Indian Navy (IN) needs to
be fine tuned to meet their aspirations, also a call needs to be
taken about the need for a third aircraft carrier for the Navy.
All procurement issues need tough decision making in view of
constraints of defence budget.
While the government’s impetus of defence manufacturing is under the ‘Atmanirbhar Bharat’ scheme, there is also a
requirement to make the DPSUs and our R&D organisations
accountable for quality and meeting the timelines to meet the
operational aspirations of the armed forces and the nation.
The other issue is of theaterisation that the previous
CDS was actively steering, but it did lead to an acrimonious
debate. The new CDS needs to develop a better professional
understanding of employment philosophy and doctrine of each
service among all the stakeholders and work out operational
philosophy, honouring those templates. IAF’s doctrinal reservation about dividing its meager resources into different theatres
needs to be given due weightage. Possibly establishment of the
Cyber, Space and Missile command could be considered ahead
of theatre commands.
Notwithstanding the above, as Secretary DMA, one of the
most important agenda would be optimisation of manpower
and to take the newly announced Agnipath scheme to its logical deployment within the armed forces at the field level and
offer tangible alternate avenues for those leaving after a limited
contractual period.
The Indian Armed Forces, the Indian Defence Industry and
nation as a whole has expectations. All stakeholders are looking
forward as to how would all these be tackled without compromising the war fighting efficiency of the country. The task is
daunting, we wish him well! SP

www.sps-aviation.com

ww

w.s
p

sm

An

Absolute
Reference

ili

tar
yy

ear

bo

ok

on

Asian
Armed
Forces
Get your copies, Now:
E-mail us at order@spsmilitaryyearbook.com
WhatsApp us at +91 97119 33343
  Call us on +91 11 24644693, 24644763,
24620130, 24658322
Connect via

: @SPsMYB

SP’S MILITARY YEARBOOK 2020-2021
CONTENTS HEREWITH

.co
m

PROFICIENT IS CAPABLE.

PREPARED IS UNSHAKABLE.

There’s training to check a box and training for excellence. When training
to meet a requirement, the result is proficiency. When crew train with the
best—to be the best—skills are sharpened, preparing them for anything.
It’s like this: Proficient is capable. Prepared is unshakable.
Do you want your pilot to be proficient or prepared?
Call +1.201.584.8262 today or visit FlightSafety.com

