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In the interest of National Security, 
it is of utmost importance that 

role of the IAF in future military 
operations is not undermined by 

the policy makers and the thought 
leaders in the military establishment 

of India. Without any doubt, the 
IAF has evolved into a strong and 

potent aerospace power, capable of 
launching independent operations 

from a cold start

Jayant Baranwal 

Publisher & editor-in-Chief

a development in recent times that has become a 
 matter of concern especially for the Indian Air Force (IAF), is the 
move to restructure the Indian Armed Forces to form Integrated 
Theatre Commands. It is felt by them that in the final analysis, 
this exercise is likely to impinge on the operational capability of 
the IAF. This issue of SP’s Aviation carries an article by Air Chief 
Marshal S. Krishnaswamy (Retd), a former Chief of the Air Staff 
(CAS), wherein he has carried out an in-depth analysis of the 
plan to make major organisational changes in the Indian Armed 
Forces. The former CAS is of the view that over the years, the 
IAF has evolved into a strong and potent aerospace power that 
is capable of mounting operations 24x7 and launching indepen-
dent operations from a cold start. To quote the former CAS, “If it 
ain’t broke, don’t try to fix it”.

The regional aviation segment of the global airline industry is 
on the cusp of witnessing a new development with the arrival on 
the scene of the E-Jet E2 family of regional aviation aircraft. This 
issue of the magazine carries a detailed article by Air Marshal 
B.K. Pandey (Retd) on the virtues of the E-Jets E2 family over the 
long running Turboprops. The article also mentions that this fam-
ily of regional aircraft are likely to pose a significant challenge to 
the well established families of airliners from Airbus and Boeing. 
The platform from the Brazilian aerospace major Embraer that 
has the capability to breathe fresh air into the regional aviation 
segment and provide a serious challenge to the existing players 
will be the E195-E2, the largest aircraft in the E-Jet E2 family 
that has been designed and developed to maximise returns and 
provide appreciable levels of efficiency on high-density routes.

A major event that has come as a wake-up call not only for 
the Indian Armed Forces, but for the entire nation as well, was 
the attack on the IAF base in Jammu by two armed Drones on 
June 27 this year. While the Government has issued a revised 
Draft Drone Policy 2021, there is definitely an urgent need for 
the Indian Armed Forces to analyse the threat that this newly 

developed weapon system can pose to the security of our nation 
and adopt appropriate and extensive counter-measures. This 
issue of the magazine carries two articles on the subject.

In the domain of space exploration, the Indian Space 
Research Organisation (ISRO) has moved a step forward towards 
launching the nation’s first manned space mission. In the pur-
suit of this objective, ISRO successfully completed the third long 
duration hot test of the liquid propellant Vikas Engine for the 
core L110 liquid stage of the human-rated GSLV MkIII vehicle. 
Space exploration that was in the exclusive domain of the gov-
ernment-owned public sector, has now opened up to private sec-
tor as well, notably in the United States where on July 20 this 
year, space vehicle New Shepard launched by aerospace com-
pany Blue Origin, undertook its first human spaceflight with its 
founder, Jeff Bezos on board the capsule. On July 11, 2021, the 
American spaceflight company, Virgin Galactic’s founder, Rich-
ard Branson, flew aboard the VSS Unity for its first fully-crewed 
spaceflight. This issue of the magazine carries two articles by 
Ayushee Chaudhary on the subject of space exploration.

All this and more in this issue of SP’s Aviation. Welcome 
aboard and we wish you many happy landings!

Jai Hind!
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Air Chief Marshal R.K.S. Bhadauria, Chief of the Air Staff (CAS), Indian Air 
Force (IAF), paid a two-day visit to the neighbouring country Bangladesh on 
the invitation of his Bangladeshi counterpart, Air Marshal Shaikh Abdul Han-
nan. The CAS reviewed the passing out parade on June 28, 2021 and presided 
over the commissioning ceremony at the Bangladesh Air Force Academy in 
Jashore. The ceremony was organised on the occasion of “President Parade 
2021”. “The two-day visit was highly significant in view of the Golden Jubilee 
of the historic victory in the 1971 war for the liberation of Bangladesh,” said the 
IAF representative. The visit by the CAS to Bangladesh came after the visit to 
that country by General M.M. Naravane, Chief of the Army Staff, Indian Army.

The key role that India had played in the war in 1971 
that led to the emergence of Bangladesh as an independent 
nation, cannot be forgotten or overlooked. At the end of the war 
that lasted for nearly two weeks, on December 16, 1971, around 
93,000 Pakistani troops had surrendered before the joint forces 
of the Indian Army and the Mukti Bahini. This victory paved 
way for the birth of Bangladesh.

Despite India taking on and defeating Pakistan in a full-scale 
war on two fronts, at the end of which, the erstwhile East Paki-
stan got its new identity, bilateral ties between India and Ban-
gladesh in the period 1975 to 1996 remained deeply troubled. It 
was only after the Awami League came to power in Bangladesh 
in 1996 that bilateral ties between India and Bangladesh began 
to improve. Factors that bring the two nations close to each 
other are shared history, common heritage as well as linguis-
tic and cultural ties. Apart from these, relationship with India’s 
Eastern neighbour are based on civilisational, cultural, social 
and economic factors. After all, the area that is now Bangladesh, 
was an integral part of India before the tragic and unwarranted 
partition of the sub-continent in August 1947. The year 2021 
marks the 50th anniversary of the liberation of Bangladesh and 
the birth centenary of Bangabandhu Sheikh Mujibur Rahman.

India was one of the first countries in the world to recognise 
Bangladesh and establish diplomatic relations immediately after its 
independence in December 1971. Over the years, there has been 
considerable interaction between the two nations in the domain of 
defence cooperation through joint exercises between their Armies 
and Navies. India and Bangladesh have a common border of over 
4,000 km, longer than India’s borders with other neighbours 
namely Pakistan, Nepal and Myanmar. To ensure effective and 
trouble-free management of the border, in June 2015, following 
the exchange of instruments of ratification, the India-Bangladesh 
Land Boundary Agreement (LBA) came into force.

During the recent India-Bangladesh virtual summit, Prime 
Minister Narendra Modi described Bangladesh as a major pillar 
in India’s “neighbourhood first” policy. Since the time that Prime 
Minister Narendra Modi assumed office, he has accorded the 
highest priority to the effort of his government to strengthen ties 

with Bangladesh. However, in the recent past, there have been 
some decisions by the Government of India that have turned out 
to be irritants that have impinged on the relationship between 
India and Bangladesh. Enactment of the Citizenship Amendment 
Act (CAA) as well as plans to implement the National Register of 
Citizens (NRC), have triggered apprehensions of the possibility 
of mass exodus of Bengali-speaking population from Assam to 
Bangladesh. Apart from these, there are a few other factors that 
have had adverse effect on the relationship between India and 
Bangladesh. First is the proximity and close relationship that 
Bangladesh enjoys with China. Bangladesh is an active partner 
on the Belt and Road Initiative (BRI), a programme launched 
by China. India on the other hand, has refused to join this pro-
gramme. What is a matter of discomfort and of greater concern 
for India is that Bangladesh is a major recipient of military 
hardware from China which includes submarines. It is about 
time that the two nations got together and resolved some of the 
major issues that could seriously impinge on their relationship 
in the future. One problem that Bangladesh has been facing 
since August 2017 is the mass migration of more than 7,00,000 
Rohingya refugees who have fled from Myanmar and entered 
Bangladesh. The problem of Rohingya refugees is one such fac-
tor that needs urgent attention of both nations though India has 
very limited options to assist Bangladesh in fighting this crisis. 

It is with the background of the prevailing environment in the 
region and the relationship with Bangladesh that that the visit 
by the CAS was undertaken. This visit was special as it was the 
first instance of any service dignitary being invited to review the 
parade as the Chief Guest. It was a re-affirmation of the strong 
bonds of friendship and trust between India and Bangladesh and 
their Armed Forces. The focal point of the visit by the CAS was to 
further expand military cooperation between the two countries. 
In the pursuit of this objective, the CAS held extensive discussions 
with the top military brass of Bangladesh including the Chief of 
the Air Staff of the Bangladesh Air Force as well as the Chief of 
the Army Staff and Principal Staff Officers of the armed forces. SP

—By Air MArshAl B.K. PAndey (retd)

VIsIT BY Chief of the Air staff (CAs),  
Indian Air Force, TO BAnGLADesH
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Pacing uP to get 
beyond the borders

With ambitious plans awaiting, 
for the future of space travel, Blue 

Origin, Virgin Galactic, SpaceX 
are transforming the space 

industry and getting attention on 
the sector

By Ayushee ChAudhAry
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on July 20, 2021, american aerosPace 
comPany Blue origin’s new shePard 

took its first human sPaceflight with 
its founder, Jeff Bezos aBoard the 

caPsule
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60 years ago, a historic feat was achieved with Yuri 
Gagarin becoming the first man to fly in space. As he orbited the 
Earth, a race to space was witnessed between the superpower 
nations at that time. A few decades later, while the space mis-
sions have witnessed participation from multiple developed and 
developing nations, the space race now has participation from 
billionaires as a new era of space travel and tourism begins.

On July 20, 2021, American aerospace company Blue Ori-
gin’s New Shepard took its first human spaceflight with its 
founder, Jeff Bezos aboard the capsule. Just nine days prior to 
Bezos’ spaceflight another billionaire was seen experiencing 
moments of weightlessness above the earth’s atmosphere. On 
July 11, 2021, American spaceflight company, Virgin Galactic’s 
founder, Richard Branson flew high aboard the VSS Unity for its 
first fully crewed spaceflight.

Virgin View
With the first in-flight livestream by the company, the Virgin 
Galactic event brought the spaceflight experience virtually to 
audiences around the world while testing private astronaut and 
research experience. Though it was the first fully crewed space-
flight, it was the 22nd test flight of VSS Unity. “The crew fulfilled 
multiple test objectives related to the cabin and customer expe-
rience, including evaluation of the commercial customer cabin, 
the views of Earth from space, the conditions for conducting 
research and the effectiveness of the five-day pre-flight training 
programme at Spaceport America,” stated the company.

VSS Unity achieved a speed of Mach 3 after being released 
from the mothership, VMS Eve. The vehicle reached space, at 
an altitude of 53.5 miles, before gliding smoothly to a runway 
landing at Spaceport America from where VMS Eve had taken 
off to the skies.

As the spacecraft reached the zero G(gravity) moment, 
Branson telecasted his message, “To all you kids out there — I 
was once a child with a dream, looking up to the stars. Now I’m 
an adult in a spaceship with a lot of other adults. If we can do 
this, just imagine what you can do.”

VMS Eve or WhiteKnightTwo is a four-engine, dual-fuselage 
jet aircraft, designed to carry SpaceShipTwo up to an altitude of 
50,000 feet for an air launch.

VSS Unity, a SpaceShipTwo model, is a reusable, winged 

spacecraft powered by a hybrid rocket motor – combining ele-
ments of solid rockets and liquid rocket engines. The hybrid 
aims to combine the simplicity of a solid motor with the con-
trollability of a liquid. SpaceShipTwo’s most innovative feature 
is its unique capability to change its shape in space to ensure a 
repeatable safe re-entry, highlights the company. By rotating its 
wings and tail booms upwards while in space, the vehicle’s sta-
bility and rate of deceleration in descent is controlled by aero-

There are no words to 
describe the feeling. This 
is space travel. This is a  
dream turned reality. 
https://virg.in/4wYm 
@VirginGalactic #Unity22 

Richard Branson
@richardbranson

(aBove left) virgin galactic’s founder richard Branson 
 with his crew; (aBove right) sPacecraft vss unity;  

(right) flight Path taken By vss unity.
StageS of flight – VSS UnitY

6 sec to supersonic
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Shut Down
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dynamic forces. Additionally, it is a fully reusable spacecraft, 
with the exception of the rocket motor’s fuel and oxidizer, which 
must be replenished after each flight.

“I truly believe that space belongs to all of us. After more 
than 16 years of research, engineering, and testing, Virgin 
Galactic stands at the vanguard of a new commercial space 
industry, which is set to open space to humankind and change 
the world for good,” stated Branson.

After the successful flight, Virgin Galactic also announced a 
partnership with “Omaze and Space for humanity to inspire the 
next generation of dreamers” and invite people to be a part of 
future spaceflights. The mission specialists in the cabin apart 
from Branson were Virgin Galactic’s Chief Astronaut Instructor 
Beth Moses, Lead Flight Operations Engineer Colin Bennett, Vice 
President of Government Affairs and Research Operations Siri-
sha Bandla with the VSS Unity pilots being Dave Mackay and 
Michael Masucci.

Branson carried photos of his family in his pocket to space 
while other crew members also took personal mementos in 
connection with their families or their alma mater.

Following this flight, and in line with normal procedures, 
the team will complete inspections of the vehicles and an exten-
sive data review, which will inform the next steps in the test 
flight programme. Two additional test flights are planned before 
the company expects to commence commercial service in 2022.

One of the highlights of the spaceflight was Bandla’s 
research experiment that was supported by NASA (National 
Aeronautics Space Administration) and  conducted on behalf 
of a research team at the University of Florida. Her research 
looks into a plant’s gene expression at different stages of flight. 
This aimed to be the first human-tended research as part of the 
Flight Opportunities programme.

Beating the Blues
Blue Origin’s first human flight on July 20 was the 16th flight in 
New Shepard’s history. Named after the first American to go to 
space, Mercury astronaut Alan Shepard, New Shepard is a reus-
able suborbital rocket system designed to take astronauts and 
research payloads beyond the Kármán line (the internationally 
recognised boundary of space). New Shepard payload flights 
have already supported a wide range of research.

With room for six astronauts, the pressurised crew capsule 
is environmentally-controlled for comfort. This is where the first 
crew was stationed during this spaceflight. The vehicle is fully 
autonomous with operationally reusable rockets which “demand 
high performance engines capable of deep throttling for soft land-
ings”, states the company.

The New Shepard rocket fired into space as the engine 
kicked off, the crew capsule separated from the rocket, and 
the booster successfully landed on the 
ground pad. More than 60 miles above 
Earth, the crew experienced about 
three minutes of weightlessness before 
the crew capsule returned to Earth and 
made its landing.

In addition to the founder Jeff 
Bezos, the New Shepard crew included 
Jeff Bezos’ brother, Mark Bezos, pilot 
Mary Wallace Funk, popularly called 
as Wally Funk and the company’s first 
paying customer Oliver Daemen. Funk 
at 82 years of age and Daemen at 18 
respectively became the oldest and the 

youngest person to go to space.
One of the main spotlight of this spaceflight was witnessing 

Funk finally get to go to space. Her journey to space started in 
the 1960s “as the youngest graduate of the Woman in Space 
Program, a privately-funded project which tested female pilots 
for astronaut fitness. Later known as the “Mercury 13” – thirteen 
American women successfully underwent the same physiologi-

cal and psychological screening tests 
as the astronauts selected by NASA for 
Project Mercury, but they never got to 
fly to space. No one has waited longer to 
go to space,” the company highlighted.

After the return, each crew mem-
ber was presented with Blue Origin’s 
astronaut wings to commemorate this 
remarkable journey. Bezos also unveiled 
a philanthropic initiative during the 
post-flight press conference titled the 
“Courage and Civility Award” of $100 
million to recognise “leaders who aim 
high and pursue solutions with courage 

It continues to be a 
great time for commercial 
space travel! We are 
encouraged by seeing 
more people exploring 
and conducting research 
in space, and creating 
a positive impact here 
on Earth. Congrats to @
blueorigin on today’s 
successful flight, together 
we’ll open space for good!

Virgin galactic
@virgingalactic

Here’s the full 
replay of today’s historic 
#NSFirstHumanFlight: 
https://youtu.be/
tMHhXzpwupU 

Picture perfect landing 
in the West Texas desert! 
#NSFirstHumanFlight

Check out some of 
best photos from 
today’s historic 
#NSFirstHumanFlight

Blue origin
@blueorigin

Jeff Bezos
@JeffBezos

SpaceShipTwo’s 
most innovative 

feature is its unique 
capability to change 
its shape in space to 
ensure a repeatable 

safe re-entry
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who always do so with civility.” Chef José Andrés, and commen-
tator and author Van Jones are the first two awardees.

The crew was seen playing with a skittle during the zero 
gravity minutes. They also carried with them the goggles with 
which Amelia Earhart flew across the Atlantic solo becoming 
the first female to do so. They also borrowed a piece of canvas 
from the plane the Wright Brothers flew and a bronze medallion 
made from the first hot air balloon flight from The Explorers 
Club to take to space.

While acknowledging the team behind the mission, Bezos 
also thanked the Amazon employees and customers who “paid 
for this” to happen. When questioned about bringing the cost of 
space travel down over time so it’s more accessible to everyone, 
Jeff Bezos said, “You’ve got to do it the same way we did it with 
commercial airline travel.”

Karman line
The Fédération Aéronautique Internationale (FAI) established 
the Karman line, also called the ‘edge of space’ as the bound-
ary separating ‘air-space’ and ‘outer-
space’. The Karman line has since been 
the internationally accepted imaginary 
line approximately 62 miles (100 kilo-
metres) above the sea level. The US 
government though considers the outer 
space beginning from 50 miles high.

In the recent events, Branson’s 
flight reached above 50 miles. This has 
attracted questions by many across 
social media if Virgin Galactic’s flight 
even travelled to space. On the other 
hand, Blue Origin’s flight crossed the 
Karman line to ensure none of their 
astronauts have “an asterisk next to 
their name” because “for 96 per cent 
of the population, space begins at the 
Karman line”, Blue Origin had earlier 
remarked.

However, the astronaut wings presented were only the organ-
isation’s custom-made pins. The crew is not yet accepted as com-

mercial astronauts by FAA. According 
to the updated rules, in the Commercial 
Astronaut Wings programme, the FAA 
noted that to qualify as commercial 
astronauts, space-goers must travel 50 
miles above the Earth’s surface and the 
would-be astronauts must also demon-
strate activities during flight that were 
essential to public safety, or contributed 
to human space flight safety”.

In a statement, the FAA said that 
these changes brought the wings 
scheme more in line with its role to 
protect public safety during commer-
cial space flights.

spaceX
As far as Elon Musk is concerned, 
he seems to be in a different league 

(left) astronaut Jeff Bezos gives the ‘thumBs uP’ after returning from sPace;  
(right) flight Path taken By new shePard

MiSSionS at a glance
Matrix Virgin galactic  Blue Origin

spaceflight date July 11, 2021 July 20, 2021

company found 2004 2000

spaceflight number 22 16

height travelled 86 km 105 km

spacecraft vss unity new shepard

launch air launch autonomous rocket 
launch

entire flight duration 90 minutes 11 minutes

New Shepard is a 
reusable suborbital 

rocket system designed 
to take astronauts 

and research 
payloads beyond 
the Kármán line 

(the internationally 
recognised boundary 

of space)

Flight ExpEriEncE

the KaRMan lIne 
100 KM Mean Sea LeveL

apogee (the top of the Flight) 
Weightlessness continues 
t+4 MIn

Mach 3+ 
Rocket accelerates to space 
as astronauts feel 3+ Gs. 
t+2 MIn

ZeRo-g BegInS 
Capsule separates from 
booster; astronauts unbuckle 
as weightlessness begins.  
t+3 MIn

BooSteR ReentRy 
Booster lands autonomously 
on the landing pad 3.2 km (2 
miles) north of the launch pad.  
t+4 MIn

paRachuteS 
RSS First Step drifts back 
to earth under parachutes 
at 26 km/h (16 mph)  
t+9 MIn

gentle lanDIng 
The capsule lands softly 
at 1.6 km/h (1 mph) in the 
West Texas desert. 
t+10 MIn

capSule lanDS 
t+10 MIn

BooSteR lanDS 
t+7 MIn

RocKet lIFtoFF

aStRonautS ReBucKle 
RSS First Step descends and reenters 
the atmosphere. The sensation of 
gravity begins to return 
t+6 MIn

Source: Blue Origin

StageS of flight – new Shepard
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altogether with SpaceX rockets going far beyond the Karman 
Line, taking astronauts and payloads constantly to the Interna-
tional Space Station and gearing up for the missions ahead to 
the moon and Mars. Having most of its contracts with NASA, 
SpaceX is continuously evolving its rocket technology. In fact, 
while the other two were celebrating spaceflights, SpaceX com-
pleted the first static fire test of its Super Heavy booster for its 
new launch system, taking one more step ahead.

From what can be traced, Elon Musk is aiming at making 
humans an inter-planetary, “spacefaring civilisation” while Jeff 
Bezos appears more inclined on expanding human’s presence 
in the orbital space around the earth’s atmosphere, and Richard 
Branson’s spaceflights come as centered around space tourism 
giving more and more people an opportunity to get a glimpse 
of the earth’s edge against the dark black space of the universe. 
While this spaceflight was a stunt between Bezos and Branson, 
competition has been high between 
Bezos and Musk too especially seen 
recently in getting a deal with NASA 
for the moon missions. The founders 
and companies have often taken on 
each other through social media and at 
the outset maintained camaraderie too 
about there not being any competition 
or race as space is for all.

Many people have criticised the 
recent spaceflights as a waste of 
money because of the billionaire found-
ers’ faces attached. At the same time 
space enthusiasts in contrary have 
not remained calm in applauding the 
flights. Whether it really is a race amid 
these billionaires or not can’t be ascer-
tained but these endeavours are surely 

opening doorways for space travel like never before. Those with 
more money do have the privilege to access any new advance-
ment but because they dare to take the leap with something, it 
eventually expands to the masses. With special emphasis laid 
on the windows by both Blue Origin and Virgin Galactic, the 
attraction to take people in space and let them witness the over-
view of earth in the backdrop of the black space is the central 
attraction. While Blue Origin claims to have the largest windows 
for panoramic views, Virgin Galatic’s spaceplane has the high-
est number of windows to allow each passenger the access.

NASA too joined in to congratulate the companies on their 
spaceflights.

The space sector is a rapidly expanding and outer space has 
become an intrinsic part of today’s geopolitics as well. NSR’s 
Emerging Space Investment Analysis, 3rd Edition report (ESIA3) 
released earlier this year shows $7.7 billion in funding was raised 

in 2020 alone, bringing the total since 
2000 to nearly $36 billion. With more 
enthusiasm and optimism in the pros-
pect for the space market, private sector 
forecasters anticipate growth forecast to 
be between $1 and $1.5 trillion by 2040.

While their goals might vary to some 
extent, the core idea of expanding the 
awareness, curiosity and accessibility 
of space certainly seems to be central 
to all three (Blue Origin, SpaceX, Virgin 
Galactic). The forms might be different 
but the three are surely launching a 
new era of spaceflight for future gener-
ations. Going ahead space sector holds 
promise, benefits and opportunities in 
multiple manners and this “race” can 
be a positive step in that direction. SP

Congratulations to 
the @BlueOrigin team 
on the first human flight 
of #NewShepard! We 
look forward to future 
flights with researchers 
and NASA-supported 
technology payloads 
aboard.

Spectacular, indeed. 
Congratulations to the  
@VirginGalactic
team on the successful 
launch of #Unity22 — your 
first fully-crewed test 
flight to space! Onward 
and upward: 

naSa
@nasa

With more 
enthusiasm and 
optimism in the 
prospect for the 
space market, 
private sector 

forecasters anticipate 
growth forecast to be 
between $1 and $1.5 

trillion by 2040

First static fire test of 
Super Heavy booster

SpaceX
@spaceX

elon Musk
@elonmusk
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IndIa 
advancIng 
towards Its 
fIrst human 
spaceflIght 
mIssIon
ISRO successfully conducts the third long 
duration hot test of the liquid propellant 
Vikas Engine for the core L110 liquid stage of 
the human rated GSLV MkIII vehicle

By Ayushee ChAudhAry

India’s space agency has moved one more step further 
on its way towards the nation’s first manned space mission by 
completing another successful engine test. On July 14, 2021, the 
Indian Space Research Organisation (ISRO) successfully con-
ducted the third long duration hot test of the liquid propellant 
Vikas Engine for the core L110 liquid stage of the human rated 
GSLV MkIII vehicle, as part of the engine qualification require-
ments for the Gaganyaan programme, stated ISRO’s media brief.

The engine was fired for a duration of 240 seconds at ISRO’s 
Propulsion Complex (IPRC) engine test facility in Mahendragiri, 
Tamil Nadu. The agency informed that the performance of the 
engine met the test objectives and the engine parameters were 
closely matching with the predictions during the entire duration 
of the test.

Amid the social media appreciation that came pouring for 
India’s space agency, SpaceX founder Elon Musk also took to 
Twitter to congratulate ISRO on this achievement.

Gaganyaan is ISRO’s most ambitious project of sending 
humans to space. Until now, only three nations (Russia, United 
States of America and China) have launched their own crewed 
spacecraft. One of the major objectives of the Gaganyaan pro-
gramme is to demonstrate indigenous capability of India to 
undertake human space flight mission to low earth orbit (LEO). 

“The programme envisages undertaking the demonstration of 
human spaceflight to LEO in the short-term and lay the foun-
dation for a sustained Indian human space exploration pro-
gramme in the long run,” stated ISRO. The agency also believes 
that having a vibrant human spaceflight programme can be lev-
eraged as a potent foreign policy tool.

With the Gaganyaan mission, India’s first “vyomanauts” (Indian 
astronauts) would be going to the LEO, onboard an Indian vehicle. 
The first unmanned mission was earlier planned for December 
2021 and the second one was scheduled for 2022-23. However, 
given the delays that the programme has experienced due to the 
pandemic, the launch is likely to take place only next year. The 
uncrewed missions are aimed for technology demonstration, 
safety and reliability verification and will be heavily instrumented 
to study the performance of systems before crewed flight.

Meanwhile, four Indian Air Force (IAF) test pilots are already 
undergoing generic space flight training in Russia as part of the 
Gaganyaan programme. These astronaut trainees have been 
selected based on criterion jointly defined by ISRO and IAF 
which comprises of flying experience, fitness, psychological and 
aeromedical evaluation (including anthropometric parameters).

The Human Space Flight Centre (HSFC) was also inau-
gurated in 2019 at ISRO headquarter campus in Bengaluru 

The Vikas engine was fired for a duraTion of 240 seconds aT isro’s 
ProPulsion comPlex engine TesT faciliTy in mahendragiri, Tamil nadu.
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where a full scale model of Gaganyaan’s crew module was also 
unveiled. HSFC shall be responsible for implementation of Gag-
anyaan Project which involves end-to-end mission planning, 
development of engineering systems 
for crew survival in space, crew selec-
tion & training and also pursue activi-
ties for sustained human space flight 
missions, ISRO had stated.

With some of the major collaborat-
ing partners including the Indian armed 
forces, the Defence Research Devel-
opment organisation (DRDO), Indian 
maritime agencies, Indian Meteorologi-
cal Department, academic institutes, 
and industry partners, Gaganyaan is a 
national effort. The overall programme 
co-ordination, systems engineering and 
implementation as well as the human 
rated launch vehicle, crew escape 
system, orbital module and essential 
infrastructure will be realised by ISRO 
utilising the in-house expertise with participation of industry, 
academia and national agencies. The private players in the 
country will also be effectively utilised in the programme.

In June 2020, the space sector of India was opened up to 

the private sector enabling the participation in the entire gamut 
of space activities, allowing private firms and startups to build 
satellites and rockets, besides offering space services to cus-
tomers in the country and across the world. The government 
also shifted all operational assets of ISRO to New Space India 
Ltd (NSIL), a commercial entity, and formed the Indian National 
Space Promotion and Authorisation Centre (IN-SPACe) as a reg-
ulator to ensure a level-playing field for the private sector.

As part of the Gaganyaan programme, the total cost for 
which is estimated at `9023.00 crores, two unmanned missions 
and one manned mission have been approved by the Govern-
ment of India. The benefits, as identified by ISRO, of this human 
spaceflight programme include:
•	 Progress	 towards	 a	 sustained	 and	 affordable	 human	 and	

robotic programme to explore the solar system and beyond.
•	 Advanced	 technology	 capability	 for	 undertaking	 human	

space exploration, sample return missions and scientific 
exploration.

•	 Future	capability	to	actively	collaborate	in	global	space	sta-
tion development & to carry out scientific experiments of 
interest to the nation.

•	 Create	a	broad	frame	work	for	wider	Academia	–	Industry	
partnership in taking up development activities for national 
development.

•	 Ample	scope	for	employment	generation	and	human	resource	
development in advanced science and R&D activities.

•	 Unique	opportunity	to	inspire	and	excite	Indian	youth	and	
steer many students toward careers in science and tech-
nology towards challenging jobs that encourage knowledge, 
innovation and creativity.

•	 Strengthen	 international	 partnerships	 and	 global	 security	
through the sharing of challenging and peaceful goals.
The Vikas engine is the workhorse liquid rocket engine pow-

ering the second stage of India’s Polar Satellite Launch Vehicle 
(PSLV), second stage and the four strap on stages of Geosyn-
chronous Launch Vehicle (GSLV) and the twin engine core liquid 
stage (L110) of GSLV MkIII.

ISRO’s heavy lift launcher, GSLV MkIII which was identified 
for the Gaganyaan Mission, was also chosen to launch Chan-
drayaan-2 spacecraft. GSLV MkIII is a three-stage heavy lift 
launch vehicle developed by ISRO, which is designed to carry 

four tonne class of satellites into Geo-
synchronous Transfer Orbit (GTO) or 
about 10 tonnes to LEO. NASA (National 
Aeronautics and Space Administration) 
already has had a constant presence in 
the LEO with the International Space 
Station (ISS) for over two decades. NASA 
believes, a robust and competitive LEO 
economy is vital to continued progress 
in space and also has also been working 
on a Plan for Commercial LEO Develop-
ment. With more and more countries 
now joining the space club and marking 
their presence in LEO with their satel-
lites, India’s Gaganyaan mission will be 
very significant. The success of the pro-
gramme is expected to be followed by 
activities associated with India’s own 

space station as an extension of Gaganyaan Programme. The 
agency had highlighted that Indian space station will be a plat-
form for conducting scientific and industrial research in myriad 
areas of fundamental, applied and engineering sciences. SP

As part of the 
Gaganyaan 

programme, two 
unmanned missions 

and one manned 
mission have been 

approved by the 
Government of India

isro’s heaVy lifT launcher, gslV mkiii has been chosen for The 
gaganyaan mission
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Civil  Regional aviation

EmbraEr’s E2 JEts 
scorE ovEr turboprops

The largest aircraft in the E-Jet E2 family, the E195-E2, has been designed and developed to 
maximise returns and provide appreciable levels of efficiency on high-density routes

By Air MArshAl B.K. PAndey (retd)

The latest in the medium range jet airliner segment 
of the global airline industry to make a mark on the regional 
aviation scene is the Embraer E2 Jet family of regional airlin-
ers. Compared to a regular airliner that is operated by all the 
major airlines of the world, a regional airliner is smaller in 
size and is designed to fly up to 150 passengers on short haul 

flights serving as a feeder airline for the regular airlines that 
operate large carriers. This class of airliners is typically flown 
by the regional airlines that are either independent entities or 
are subsidiaries of the larger airlines. Regional airliners are 
used for short trips between smaller towns or from a larger 
city to a smaller city.

The e-JeTs e2 are operaTed by many airlines across The world and are The cleanesT and mosT environmenT  
friendly airplane in The skies Today
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Despite the growth in 
the fleets of regional 

airliners powered 
by jet engines, this 

segment of the 
industry continues 
to face significant 
competition from 

the regional 
airliners powered by 

turboprop engines

EMBRAER E2 JET FAMILY
A number of platforms in the E2 Jet family have been designed 
and developed by the renowned Brazilian aerospace major 
Embraer. Founded in 1969, Embraer is the third largest pro-
ducer of civil aircraft after Boeing of the United States and the 
European multinational aerospace corporation, Airbus. Coming 
after the highly successful E-Jet family of airliners that made 
a mark in the regional aviation segment on the global scene, 
the programme to develop the E2 Jet family of regional airlin-
ers was formally launched at the Paris Air Show in the year 
2013. The first platform of the E2 Jet family that undertook its 
maiden flight on May 23, 2016 was the E190-E2. Thereafter, the 
platform received its certification at the end of February 2018 
nearly two years later and its entry into service took place on 
April 24 the same year.

The Embraer E2 Jet family that has 
evolved from the Embraer Regional 
Jets, has several improvements over its 
predecessors. The areas in which the 
improvements are notable are the new 
wing design, engines with better fuel 
efficiency and advanced avionics. The 
Embraer E2 Jet family has three mod-
els as under:
•	 The	E175-E2	 is	 the	smallest	variant	

that has a capacity of accommodating 
up to 90 passengers. The airliner has 
a	flight	range	of	3,704	kilometres.

•	 The	E190-E2	has	a	capacity	to	carry	
up to 114 passengers which the 
same as its predecessor, the E190, 
and is also of the same size. The 
airliner	has	a	 flight	range	of	5,278	
kilometres

•	 The	E195-E2	is	the	largest	aircraft	in	this	series	offered	by	
Embraer. It has a capacity to carry up to 146 passengers 
and has a flight range of 4,815 kilometres. 
The largest aircraft in the E-Jet E2 family, the E195-E2, has 

been designed and developed to maximise returns and provide 
appreciable levels of efficiency on high-density routes.

REGIONAL AVIATION
Initially, the regional aviation segment was patronised by air-
craft powered by piston engines. However, these were soon 
replaced by aircraft powered by turboprop engines. Com-
pared with the piston engine aircraft, the turboprop powered 
airliners provided distinctly higher level of reliability with the 
same or even better level of economy in operations. As tur-

bofan engines provided improved level 
of efficiency, airliners powered by jet 
engines having a capacity similar to 
the regional aircraft powered by tur-
boprop engines, narrowed the gap in 
operating economy. This is what has 
led to the regional airliners powered 
by jet engines emerging as preferred 
option as these provide better comfort, 
higher speed and better aircraft utilisa-
tion rate. This is what has fuelled the 
growth in the number of regional air-
liners powered by jet engines. The mar-
ket for regional airliners powered by jet 
engines is moving towards the larger 
100 to 150 seat airplanes such as the 
second generation Embraer E-Jets that 
is inclined to narrow the capacity and 
operating capabilities between regional 
and mainline carriers.

regional airliners powered by JeT engines have emerged as The preferred opTion as These provide beTTer comforT,  
higher speed and beTTer aircrafT uTilisaTion raTe
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JET VERSUS TURBOPROP ENGINES
Despite the growth in the fleets of regional airliners powered by 
jet engines, this segment of the industry continues to face sig-
nificant competition from the well established regional airliners 
powered by turboprop engines. However, there are a number of 
advantages that an airliner powered by jet engines such as the 
more advanced Embraer E2 Jet family of regional airliners have 
to offer provides, over airliners powered by turboprop engines. 
In the case of the Embraer E195-E2 for example, with its high-
aspect ratio wings and swept wing tips combined with several 
other improvements in aerodynamics, this platform achieves 
double digit lower fuel consumption compared to current-gen-
eration E-Jets. Overall, the Embraer E2 Jet offers maintenance 
cost that is lower when compared to that offered by its compet-
ing platforms in the domain of aircraft powered by turboprop 
engines. 

An airliner such as the Embraer E2 Jet powered by jet 
engines can climb to higher altitudes as compared to an airliner 
of similar capacity powered by turboprop engines. This enables 
the jet powered airliner such as the Embraer E2 Jet to climb 
to altitudes where its operations will not 
be adversely affected by bad weather. 
Apart from evading the adverse impact 
of bad weather on its capability to 
undertake assigned tasks, capability of 
the Embraer E2 Jet to climb to higher 
altitudes as compared to airliners pow-
ered by turboprop engines, also pro-
vides it the advantage of a significantly 
higher cruising speed when compared 
to a regional airliner powered by tur-
boprop engines that has limitations of 
both the height it can climb to as well 
as cruising speed. As compared with a 

turboprop powered regional airliner, passengers travelling by 
the Embraer E2 Jet take less time to reach their destination. 
On long routes, as the time spent at cruising altitude is greater, 
the Embraer E2 Jet certainly proves to be more fuel efficient as 
compared to its competitors in the turboprop powered family of 
regional airliners.

Another clear advantage that the Embraer E2 Jet offers is 
the distinctly low level of noise and vibration as compared to 
regional aircraft powered by turboprop engines. This makes the 
Embraer E2 Jet far more comfortable for passengers as com-
pared to the level of comfort offered by regional airliners pow-
ered by turboprop engines.

COMPETING AIRLINERS
Entry of the Embraer E2 series especially the E195-E2 in the 
global regional aviation market has triggered a competition with 
airliners that were commissioned into service by the well estab-
lished aerospace majors such as the Airbus and the Boeing and 
have been in service for quite some time. Embraer E195-E2 has 
to made inroads into the domain of the existing platforms from 

Boeing and Airbus. Embraer E195-E2 
is very close to matching the perfor-
mance as well as seating capacity of the 
well established players in the market. 
What is an important factor for airline 
operators is that the cost of acquisition 
as well as operation of the E2 series of 
jetliners from Embraer are estimated to 
be at least 20 per cent lower as com-
pared to that of platforms from Airbus 
and Boeing. Also, operating cost of 
these platforms from Embraer powered 
by jet engines, are lower than airliners 
powered by turboprop engines.  SP

The Embraer 
E195-E2 is very close 

to matching the 
performance as well 
as seating capacity of 
the well established 

players in the market

regional airliners powered by Turboprop engines have limiTaTions of boTh The heighT iT can climb To as well as cruising speed
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STRONG AND POTENT
AEROSPACE FORCE

Over the last couple of decades, Indian Air Force has evolved to become strong and potent, 
capable of mounting operations 24x7 and launching independent operations from a ‘cold start’

By Air Chief MArshAl s. KrishnAswAMy (retd)

An independent Air defence commAnd will leAd to splitting resources And tie-down sophisticAted multi-role  
combAt mAchines to A single role

THE THEATRE COMMAND QUAGMIRE
A few days ago, the CDS created a storm during a media inter-
action on the formation of Theatre Command declaring that 
the Indian Air Force is (only) a supporting Arm for the Army 
and Navy. His comments showed ignorance that is not expected 
from the highest office of the military. Apparently, he was not 
aware of the limitations and complexity of the Air Force inven-
tory. I wonder how much insight he has on the inventory and 
operations of the other two Services. The same yardstick should 
go to assess other proposed Theatre Commanders. They cannot 

be poorly informed of the inventory, operational procedures, 
technology employed, communication systems and infrastruc-
ture of the other Services if they intend to take them to battle. 
Selection of the leadership should not be based on seniority but 
having comprehensive knowledge (Staff College and NDC expo-
sures do not qualify in this regard). If a senior leadership is 
unaware of the strength, weaknesses and operational ethos of 
other Services, operations are bound to be affected adversely. 
Regrettably, the focus seems to be seniority, promotions and 
appointments and a hunger for power which keeps pushing to 
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bring the Air Force ‘Under Command’. Interestingly, the Navy is 
not subjected to this ignominy. It’ll be a laugh if a fleet is brought 
‘Under Command’ of another Service and deeply regrettable to 
compare the Air Force to Artillery or Armoured Corps.

Indian Air Force believes in centralised planning at Air HQ 
while the missions are executed by the concerned Operational 
Commands – a system followed for decades. Centralised plan-
ning helps in monitoring innovation and explore means of coun-
tering challenges such as those that may be posed by Chinese 
Air Force deployed against India and the ways to manage in a 
two-front war. The Air Force cannot afford to lose aircraft and 
pilots yet, they have to push home the attack in a 24x7 operation. 
It is the short-sightedness of the CDS to conclude that since the 
Air Force assets are distributed between the Air Commands, to 
move these into designated Theatres should not be a problem.

IAF OPERATIONS - A SPECIALISED FORCE
The Air Force inventory consists of a variety of types each requir-
ing specially trained personnel, spare parts and infrastructure. 
For example, Central Air Command takes care of Mirage 2000 
Squadrons, Aerial tankers, AWACS and few other assets. Simi-
larly, other Commands take care of different assets and may even 
operate a common type, but their roles may differ. An example is 
the two varieties of Jaguar aircraft, the Strike and the Maritime 
variants. The crew of these are differently trained. Expertise of 
Air Force is specialised in nature. If a Theatre requires Air ele-
ments for operations ‘Under Command’, these are required to 

be drawn from different Commands since a single Command 
may not have all the required assets. That may mean breaking 
up a cohesive force. An aircraft on Air Superiority mission can 
be changed to strike mission and some missions can perform 
dual role. Ability to switch imposes pressure on training air and 
ground crew. Furthermore, combat machines allocated to one 
theatre may have to be switched to another and employed pos-
sibly on a different mission. All such decisions require central 
direction. No elements of Operational inventory of the Air Force 
should be tied down to one Theatre, because, the same inven-
tory has to be used for other Theatres as well.

If Air Force elements are split and brought ‘Under Com-
mand’, the flexibility of operations would be lost, and the asset 
will be under-utilised. Air Force believes in joint planning 
through which the objectives and essentials are understood. 
There is an existing arrangement of integrating Air Force plan-
ning staff with the Army Commands. These special cells would 

absorb the situation, decide on air efforts required and coordi-
nate with Command HQs and get these allocated. It is the inte-
grated approach of Air Force operational staff, engineering and 
logistics that are expected to function as a well-oiled machin-
ery. Over the last two decades, the Indian Air Force has evolved 
to become strong and potent, capable of mounting operations 
24x7 and to launch operations from a ‘cold start’ independently 
if required, as was done during the Balakot Strike.

If the three Theatre Commands are to be brought under the 
CDS, that will be in addition to the SFC and ANC Commands. 
Besides, the CDS will be continuing to hold his current respon-
sibilities, those that were earlier managed by the Chairman, 
Chiefs of Staff Committee. Additionally, it is also proposed to 
bring certain Para-Military Forces and Coast Guard under the 
Theatres. The large span of responsibilities and over-centrali-
sation of power would seriously impede decision-making and 
slow down operations. The CDS is bound to get over-burdened. 

FORMATION OF AIR DEFENCE COMMAND
Forming a separate Air Defence command for Air Defence of the 
entire nation from a central location seems an over-kill consid-
ering the infrastructure and support required. We have taken 
years to develop the IACCS and related support system which 
may require further development to integrate with the Army Air 
Defence and Coastal Air Defence Assets. Currently, Air Defence 
de-centralised Command-wise functions smoothly that includes 
using the Civil Aviation surveillance systems (without brining 

‘Under Command’). Having said that, in all these years, we have 
never been able to sort out connectivity between the Army AD 
System with that of the Air Force. One needs to get to the bot-
tom of the issues. Majority of the combat element deployed for 
Air Defence can also perform Offensive Air Defence (Counter-
Air) Missions. These could be switched to strike or even a mari-
time role when needed. The existing structure affords better 
utility of all the available combat aircraft where few of them 
get dedicated to Air Defence for a limited period. An indepen-
dent Air Defence Command will lead to splitting resources and 
tie-down sophisticated multi-role combat machines to a single 
role. If our current Air Defence organisation is able to meet the 
country’s Air Defence requirements while managing the other 
needs, where is the need to change? The famous saying goes “If 
it ain’t broke, don’t try to fix it”. SP

The Author is Former Chief of the Air Staff, Indian Air Force

Air force inventory consists of A vAriety of types eAch requiring speciAlly trAined personnel, spAre pArts And infrAstructure.
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Role of 
IndIan aIR foRce  

In The fuTuRe 
The statement by the CDS regarding the role of the IAF being merely 
to support operations by the Indian Army, has been somewhat 
disconcerting for personnel across the spectrum in the IAF

By Air MArshAl B.K. PAndey (retd)

With progressive enhancement of capability and reach of aerial platforms, air poWer has become a primary 
component of military operations and not confined to merely a supporting role

PERCEPTION OF THE ROLE OF AIR POWER
In an interview of General Bipin Rawat, the incumbent Chief of 
Defence Staff (CDS) that was broadcast on India Today television 
channel on July 2 this year, one of the issues that was discussed 
was pertaining to the restructuring of the Indian Armed Forces 
by setting up of Integrated Theatre Commands (ITCs). The exer-
cise currently under way pertains to a major reform in the Indian 
Military, perhaps the biggest in the post-independence era and is 
planned to commence with the setting up of India’s first two inte-

grated ITCs namely an Integrated Maritime Theatre Command 
based in Karwar and an Integrated Air Defence Command based 
in Allahabad. This is one of the major tasks that is being handled 
by General Bipin Rawat in his present tenure as the CDS. During 
the interview, while elaborating on the process of the formation 
of Integrated Theatre Commands that is planned to include all 
the three services, General Bipin Rawat described the role of the 
Indian Air Force (IAF) as being merely a “supporting arm” for the 
land forces and equating it with the Regiments of the Artillery or ph
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Engineers that are a part of the Indian Army. To quote General 
Bipin Rawat, he stated, “Do not forget that Air Force continues to 
remain a supporting arm to the Armed Forces, just as artillery or 
the engineer support the combatant arms in the Army.”

The rumours that had been going round for some time 
appeared to have created a general impression, largely through 
the media prior to the interview referred to above, was that the 
IAF was not in favour of the concept of the creation of ITCs. The 
IAF thus was perceived in some quarters, to be playing spoil-
sport in the creation of ITCs as it did not wish to part with and 
hand over control of its assets.

The statement by the CDS regarding the role of the IAF being 
to support operations by the Indian Army, has been somewhat 
disconcerting for personnel across the spectrum in the IAF. Even 
though, soon after the disturbing comment by the CDS General 
Bipin Rawat, Air Chief Marshal R.K.S. Bhadauria, Chief of the Air 
Staff (CAS), IAF, appeared on the same television channel and 
spoke at length about the capabilities and the role of the IAF. The 
CAS came forward and appeared in the media immediately after 
the controversial statement by General Bipin Rawat in order to 
obviate the possibility of any misperceptions that could spread 
amongst the rank and file especially in the IAF on account the 
somewhat inappropriate statement made by the CDS regarding 
the role of the IAF being merely to support 
operations by the land forces. Speaking to 
media, Air Chief Marshal R.K.S. Bhadau-
ria said, “It is not a supporting role alone. 
Air Power has a huge role to play. In any 
of the integrated battle areas, it is not 
an issue of support alone. A whole lot of 
things go into any air plan that is made. 
And those are the issues that are under 
discussion.”

EMERGENCE OF AIR POWER
Declaring the fourth largest Air Force in 
the world as a mere supporting arm for 
operations by the Indian Army, reveals a 
disturbing lack of understanding of the 
capability of not only the IAF, but that of 
Air Power in general. Compared to the 
land and naval forces, emergence of mil-
itary aviation that signifies the Air Power of a nation, is a more 
recent phenomenon. The birth of Air Power can be traced back 
to the early part of the 20th century when Wilbur and Orville 
Wright, the two American inventors who were also referred to 
as the Wright Brothers, proved to be true pioneers in aviation. 
In 1903, the Wright Brothers achieved the first powered, sus-
tained and controlled flight by an airplane designed, developed 
and manufactured by them. After this historic achievement by 
the Wright Brothers, technology related to powered flight made 
rapid advances thereafter paving the way for aviation to trans-
gress into the domain of the military thus leading to the advent 
of military aviation. Employment of Air Power in military opera-
tions is thus a gift of the 20th century to the world and in the 
two World Wars, Air Power became a primary component of 
military operations and did not remain confined to merely a 
supporting role.

AIR POWER IN THE FIRST WORLD WAR
As military aviation in the developed world was still in its nascent 
stage, Air Power did not determine the outcome of the First World 
War. However, it did have some influence in changing the charac-

ter of war during the conflict. In fact, doctrines related to modern 
air warfare have their origins in the First World War. Even though 
it was in the early stages of development, Air Power proved to be 
a vital element of the emergence of the combined arms doctrine 
in the British and French armies that led to their victory in 1918. 
Without Air Power, their victory could perhaps have been more 
difficult. Since 1918, the impact of Air Power on the conduct and 
final outcome of wars that has been fought since then, has been a 
major issue for the militaries of the world.

AIR POWER IN THE SECOND WORLD WAR
During the Second World War, the world witnessed a quantum 
leap in the capability and utilisation of Air Power as advances 
in technology, led to the development of more complex and 
capable combat platforms. Air Power was employed in a vari-
ety of roles and proved to be capable of playing a decisive role 
in war independently in a number of military campaigns that 
were not in support of operations by the ground forces. In the 
early years of the Second World War, the German Air Force, 
also referred to as the Luftwaffe, dominated the skies and facili-
tated the advance of the German Army across Western Europe. 
The Royal Air Force of Britain eventually turned the tables on 
the German Air Force ultimately enabling the nation to emerge 

victorious. But the most devastating 
use of Air Power was displayed by the 
United States Air Force (USAF) against 
Japan. Bomber aircraft of the USAF tar-
geted two major cities in Japan namely 
Hiroshima and Nagasaki, on August 06 
and 09, 1945 respectively, with nuclear 
bombs. Both the major cities of Japan 
were devastated and there was heavy 
loss of life. These two missions executed 
by Air Power of the USAF alone, resulted 
in the surrender by Japan just a week 
later. This is one example in the history 
of military aviation where as a part of air 
operations of the Air Force of a nation 
had carried out the missions indepen-
dent of ground operations and undoubt-
edly had achieved dramatic results.

FUTURE OF AIR POWER
With progressive enhancement of capability and reach of aerial 
platforms extending even into space, Air Power has now emerged 
as Aerospace Power. Future generations of aerial combat plat-
forms referred to as Future Combat Air System (FCAS), will defi-
nitely be focused more on unmanned operations. This prognosti-
cation has been reinforced by a recent success on June 4, 2021 
in refuelling in flight of an F/A-18E-F Super Hornet, a manned 
aircraft of the US Navy by an unmanned flight refuelling aircraft, 
an MQ-25 Stingray designed, developed and manufactured by US 
aerospace major Boeing. Aerospace Power of the future will thus 
be dominated by Unmanned Combat Aerial Vehicles (UCAV) that 
will operate autonomously as Drone Swarms. The battlefield of 
the future will be dominated by network centric Drone Swarms 
that will be capable of sustained autonomous multi-role opera-
tions in the entire spectrum of air warfare. The scope of opera-
tions by the Military Aviation segment of a nation will be far wider 
than being just limited to mere air support to land forces. SP

The Author is Former Air Officer Commanding-in-Chief of 
Training Command, IAF
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Rafale OpeRatiOnalised 
as deliveRy pROgResses

India receives the seventh batch of Rafale aircraft, making the total fleet  
as 24 out of the 36 from the deal

By Ayushee ChAudhAry

three more rafale aircraft arrived in india in July 
2021 following a direct ferry from France’s Istres Air Base. The 
seventh batch reached India after covering a non-stop distance 
of almost 8,000 km from France. Prior to this, the sixth batch 
was received in May this year. With the addition of the latest 
three, the total number of Rafale in the Indian Air Force (IAF) 
have reached to 24. The first batch of five Rafale aircraft had 
arrived one year ago in July 2020 at Air Force Station, Ambala, 
while the latest batch would be based in Hasimara airbase in 
West Bengal. The new batch of the aircraft will be part of IAF’s 
second squadron of the Rafale jets. The first five were a part of 
17 Squadron, the Golden Arrows. A formal induction ceremony 
of those aircraft was held in August 2020.

While the first batch’s ferry was planned in two stages, 
covering a distance of nearly 8,500 km, where the French Air 
Force (FAF) Tanker provided dedicated air-to-air Refuelling 
support during the flight, in the recent non-stop journey, the 
aircraft received mid-air refueling by the United Air Emirates 
(UAE) Air Force.

In April 2015, Prime Minister Narendra Modi had 
announced the purchase of 36 Rafale jets after talks with the 
then French President Francois Hollande during his visit to the 
country. A deal was finalised when Hollande visited New Delhi 
to participate in the Republic Day celebrations in January 2016. 
The arrival of the aircraft comes two decades after IAF first 
demanded such fighters.

(Left) IAf RAfALe AIRcRAft touchIng down At AIR foRce StAtIon hASImARA duRIng the InductIon ceRemony on JuLy 28, 2021;  
(RIght) chIef of the AIR StAff, AIR chIef mARShAL R.K.S. BhAdAuRIA, InteRActIng wIth RAfALe pILotS of 101 Sqn.
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In accordance with the contract, IAF pilots and support-
ing personnel have been provided full training on aircraft and 
weapon systems by Dassault and further batches of IAF person-
nel will continue training over the next nine months.

The first Rafale fighter was handed over to the IAF in Octo-
ber 2019 in a ceremony attended by the French Minister for 
Armed Forces Madame Florence Parly and the Indian Defence 
Minister Rajnath Singh. India officially accepted that delivery at 
the French plant where they are manufactured. The delivery of 
all thirty six aircraft was scheduled to be completed by the end 
of 2021. In line with the same, more of the Rafale aircraft are 
expected to be received in the following months.

“Three Rafale aircraft arrived in India a short while ago, 
after a direct ferry from Istres Air Base, France. IAF deeply 
appreciates the support by UAE Air Force for in-flight refuelling 
during the non-stop ferry,” the IAF tweeted on the arrival of the 
recent batch.

The Indian Air Force formally inducted Rafale aircraft into No. 
101 Squadron at Air Force Station Hasimara in Eastern Air Com-
mand (EAC) on 28 Jul 21. Air Chief Marshal R.K.S. Bhadauria, 
Chief of the Air Staff presided over the induction ceremony. The 
event also included a fly-past heralding the arrival of Rafale air-
craft to Hasimara followed by a traditional water cannon salute.

Addressing the personnel during the induction ceremony, 
CAS said that the induction of Rafale had been carefully planned 
at Hasimara; keeping in mind the importance of strengthen-
ing IAF’s capability in the Eastern Sector. Recalling the glorious 
history of 101 Squadron which bestowed upon them the title 
of ‘Falcons of Chamb and Akhnoor’, CAS urged the personnel 
to combine their zeal and commitment with the unmatched 
potential of the newly inducted platform. He said that he had no 

doubt that the Squadron would dominate whenever and wher-
ever required and ensure that the adversary would always be 
intimidated by their sheer presence.

The Medium Multi-Role Combat Aircraft (MMRCA) aircraft 
comes with the ability to strike air-to-air targets from up to 
150 km away and safely hit land targets 300 km within enemy 
territory, befitting among the deadliest fighter jets flying in the 
world. The French-made Rafales with “omnirole capabilities” 
are known for air-superiority and precision strikes, are India’s 
first major acquisition of fighter planes in 23 years after the 
Sukhoi jets were imported from Russia.

The state-of-the-art 4.5 generation Rafale jet can reach 
almost double the speed of sound, with a top speed of 1.8 Mach. 
The aircraft can carry a range of potent weapons including Euro-
pean missile maker MBDA’s Meteor beyond visual range air-to-
air missile, SCALP cruise missiles and MICA weapons system 
will be the mainstay of the weapons package of the Rafale jets.

Flown by French forces, the Rafale has also been used in 
operations in Afghanistan, Libya, Mali, Iraq, Syria, and Greece 
which received its first Rafale recently. SP

cAS, AIR chIef mARShAL R.K.S. BhAdAuRIA, ALong wIth the SenIoR offIceRS of eASteRn AIR commAnd And offIceRS of 101 Sqn duRIng the 
InductIon ceRemony on JuLy 28, 2021.

101 Squadron is the second IAF Squadron to be equipped 
with Rafale aircraft. The Squadron was formed on May 1, 
1949 at Palam and has operated Harvard, Spitfire, Vampire, 
Su-7 and MiG-21M aircraft in the past. The glorious history of 
this Squadron includes active participation in 1965 and 1971 
Indo-Pak wars SP

iaF 101 Squadron
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Drone AttAcks: Are  
We PrePAreD enough?

While the discussion around the use of armed drones is not new, not only do these concerns 
remain unresolved but, with drone warfare continuing to expand and evolve, new layers are 

being added to the controversies posed by the use of armed drones

By Lt GeneraL J.K. Sharma (retd)

Drone warfare continues to expanD anD evolve anD will leaD to blurring of formal bounDaries anD change the character of war

On Sunday, June 27, 2021, two low intensity bombs were 
dropped via drone(s) on the Indian Air Force Base in Jammu, 
which is next to the Jammu Airfield. The IAF twitter handle 
stated, “One caused a minor damage to the roof of a building 
while the other exploded in an open area. There was no dam-
age to any equipment and the investigation is in progress.” 
With this first of its kind attack, which created a buzz across all 
the news channels with in minutes of the incident, the security 
apparatus of the country was confronted with reality of use of 

this technology in warfare, which so far was only in the realms 
of discussions and demonstrations.

Technologically sophisticated armed and unarmed drones 
have been in use for nearly two decades, especially by the US 
and its armed forces, and have been extensively used in Iran-
Iraq & Afghanistan. Drone attacks came much to the fore in 
2016 with Russia destroying most of Ukraine’s ammunition 
and artillery even before the shots were fired. In September 
2019, two key oil installations in Saudi Arabia were damaged ph
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through the innovative use of small-sized drones in a swarm by 
the Houthis of Yemen, erupted the concept of swarm attacks. 
Iran had supposedly supplied the drones. The attack temporar-
ily disrupted global oil supplies. In September 2020, the victory 
of Azerbaijan over Armenia was attributed to the successful use 
of armed drones supplied by Turkey. Reportedly, the Taliban has 
used low-technology armed drones against the US. Drone war-
fare seems to have come of age.

Surveillance drones have been in use on the Indo-Pak bor-
der for nearly a decade. In mid-May 2021, BSF reported that 
they had recovered some arms and ammunition, which was 
said to have been drone-dropped 250 meters inside Indian 
territory in the Samba Sector. It had triggered much debate in 
India about the use of drones by China and Pakistan.

In the contemporary context, where conflict has moved 
beyond the theatres of traditional warfare to take place in 
undefined battle zones, and is chiefly characterised by coun-
terterrorism and counter-insurgency operations, drone use has 
brought to the fore critical questions on move across borders, 
detection, the rule of law, secrecy and lack of accountability, 
among others. Although drone technology is frequently credited 
for allowing greater precision when a specific target is aimed at, 
it is not often acknowledged that precision itself begins not with 
the accuracy of the weapon at the point 
of the strike, but with the ability to iden-
tify the target correctly in the first place.

With this development and the 
rise of remote warfare, questions have 
also emerged on how the use of armed 
drones may contribute to:
•	 Changing	the	character	of	war	–	for	

example by lowering the threshold 
for the use of force due to reduced 
financial costs, the absence of physi-
cal risks to pilots, and the potential 
for plausible deniability;

•	 The	 blurring	 of	 formal	 boundar-
ies and legal lines, with respect to 
targets	 and	 operations	 –	 in	 which	
drones would and already are often used to conduct tar-
geted	 killings	 –	 taking	 place	 more	 and	 more	 frequently	
through military means. This, in turn, also leads to concerns 
that such hostile activities can erode the distinction between 
wartime and peacetime as it has actually happened in the 
case of Jammu Drone Attack.
While the discussion around the use of armed drones is not 

new, not only do these concerns remain unresolved but, with 
drone warfare continuing to expand and evolve, new layers are 
being added to the controversies posed by the use of armed 
drones.	 The	 Armenia–Azerbaijan	 conflict	 over	 the	 disputed	
Nagorno Karabakh region in 2020, which was heavily domi-
nated by the use of drones, distinctly points to what the future 
of combat might become in a war between states.

General Stanley McChrystal, a former commander of US and 
NATO forces in Afghanistan, stated in 2015 that confidence in 
the capability of drones could make them more palatable to mil-
itary decision-makers and lower the threshold for lethal force. 
The UK Ministry of Defence claimed in the same year that the:

Increased use [of remote and automated systems] in combat 
and support functions will reduce the risk to military person-
nel and thereby potentially change the threshold for the use of 
force. Fewer casualties may lower political risk and any public 
reticence for a military response.

With particular reference to attack on Jammu Air Force 
Base, such an attack on a military target ensures that the news 
of the attack receives national and international attention. 
Domestically, it dents the strongman image that the government 
has carefully nurtured and therefore had the potential to pro-
voke a quick reaction had it been successful.

The huge dilemma that India and the Security Forces face 
now is countering this threat towards which our approach has 
been rather retrogressive.

Defence Research and Development Oragnisation’s (DRDO) 
Chairman, Dr G. Sathish Reddy, on June 30, 2021, apprised the 
Nation about how its anti-drone technology could aid the Coun-
try. The technology that has been previously used for VVIP events 
consists of a radar system that provides a 360-degree coverage. It 
detects micro drones within a range of four kilometers and then 
alerts the weapon systems to engage when in range. This would 
provide both soft kill and hard kill options to the Indian military.

It is not the first time that this technology is being spoken 
about. The same has been demonstrated to all the three ser-
vices, National Security Guards (NSG), and CAPF on more than 
three occasions. The technology was put to an effective use as 
part of aerial security structure even during the Republic Day 
Parade 2021. Yet the Defence Forces have not given any firm 

commitment for the use of the same as 
part anti drone measures or weapons. 
Consequently, the security infrastruc-
ture remains bereft and deprived of 
an effective indigenous demonstrated 
capability against the drone attack. If 
ordered in numbers, the further devel-
opment would ensure modular and 
compact designing and scaling the 
numbers as required would result in 
huge reduction in costs.

There has been much talk as also of 
policy on use of drones. Unfortunately, 
there is no universal policy to deal with 
rogue drones. There is a combination of 
techniques required to be used depend-

ing on the vitality of an asset and the policies revisited.
A high-level meeting chaired by Prime Minister Narendra 

Modi was held on June 29, 2021 to discuss measures and strat-
egies to counter “weaponised drones used for terror purposes 
against strategic and commercial assets”. The meeting was 
attended by Defence Minister Rajnath Singh, Home Minister 
Amit Shah, and National Security Advisor Ajit Doval, among oth-
ers. Aspects of the National Policy on Drones was also discussed.

As per the reports it has been decided that Indian Air Force 
will be the central coordinating agency for all the deployments 
for countermeasures against the drones. The general deploy-
ment models that have been discussed will consist of primary 
and passive detection means, including radio frequency (RF) 
detectors, electro-optical and infrared cameras, radars, drone 
catching nets, GPS Spoofers, lasers, and soft and hard kill mea-
sures like RF Jammers.

The Border Security Force is in the process of acquiring a 
ground-based standalone platform capable of detecting lone, 
suspicious flying objects or groups of Unmanned Aerial Vehi-
cles (UAVs) and reacting quickly. Indian Army has already been 
given the go-ahead to acquire artificial intelligence-equipped 
drones that can be deployed during such attacks.

Indian Air Force 
will be the central 

coordinating 
agency for all the 
deployments for 

countermeasures 
against the drones

Continued on page 31...
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AnAlysing DrAft 
Drone Policy

 The new Drone Policy is aimed at making it easier for companies and individuals to  
operate Drones, while also streamlining the certification process for manufacturers,  

importers and users

By Air MArshAl B.K. PAndey (retd)

The Drone DrafT Policy by The governmenT is aimeD aT boosTing furTher DeveloPmenT of Technology in The Domain of uavs in The fuTure

On Thursday, July 15 this year, the Ministry of Civil 
Aviation (MoCA) released a draft policy document with the title 
“The Drone Rules, 2021” and invited observations and sugges-
tions from the public at large. In view of the increase in the 
level of activity in the Indian skies on account of uncontrolled 
proliferation in the domain of Unmanned Aerial Vehicles (UAV) 
or Drones, it has become necessary for the MoCA to introduce 
regulatory provisions in this segment of aviation to obviate the 
possibility of these proliferating unmanned platforms posing 
any kind of risk to the safety and security of the general public 
as well as to assets on the ground. However, the new regula-

tions are aimed at making it significantly easier for companies 
as well as individuals to own and operate Drones, while also 
streamlining the labyrinthine certification process for manu-
facturers, importers and users. This move by the government 
is aimed at boosting further development of technology in the 
domain of UAVs in the future.

The Drone Rules, 2021 will replace the Unmanned Aerial 
Systems (UAS) Rules 2021 released earlier and which came into 
force on March 12, 2021. The public has been requested to offer 
their comments and observations on “The Drone Rules, 2021” 
by August 5, 2021. The new regulations have enhanced focus Ph
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on safety and have attempted to address some of the concerns 
regarding the compliance norms, outlined earlier, in India’s UAV 
industry that is in a nascent stage. The primary objective of the 
new policy pertaining to Drones is to enable increase in operat-
ing scenarios by more types of unmanned aircraft, enhance the 
ease of compliance for the unmanned aviation industry as well 
as to ensure safety and security.

ADVANTAGES OF THE DRONE RULES, 2021
As per the newly drafted regulations pertaining to Drones, the 
MoCA has reduced the fees to nominal levels and it would not 
be linked to the size of the Drone. Safety features such as ‘No 
Permission, No Takeoff’ (NPNT), real-time tracking beacon, geo-
fencing etc are to be notified in future and as and when it is 
done, a six-month lead time will be provided for compliance. 
Some of the key takeaways of the newly drafted Drone Rules, 
2021 are interactive airspace map with Green, Yellow and Red 
zones, corridors for cargo deliveries and relaxations in granting 
permission. The zones pertain to what is known as geo-fencing, 
which prohibit or limit the use of Drones at some places such as 
close to an airport or over sensitive mil-
itary establishments and VIP locations.

The Yellow zone will be reduced from 
45 km to 12 km from the airport perim-
eter. No formal clearance or permission 
for Drone flights up to a height of 400 
feet from the ground in Green zones 
and up to 200 feet in the area between 
eight and 12 km from the airport perim-
eter. The Green zone refers to the air-
space from the ground up to a vertical 
distance of 400 feet (120 metres) above 
ground level (AGL) that has not been 
designated as a Red zone or Yellow zone 
in the airspace map for Drone opera-
tions and the airspace from the ground 
up to a vertical distance of 200 feet (60 
metres) AGL in the area located between 
a lateral distance of eight kilometre and 
12 kilometre from the perimeter of an 
operational airport. In Red zones, Drone 
operations shall be permitted only under exceptional circum-
stances after due clearance by the central government. To fly in 
the Yellow zone, a Drone operator will require permission from 
the Air Traffic Control authority in the area.

DIGITAL SKY PLATFORM
According to the draft Drone Rules 2021 document, operation 
of Drones without Unique Identification Number (UIN) will not 
be permitted unless specific exemption has been obtained in 
advance. Drone operators will have to generate UIN of a Drone 
by providing requisite details on the Digital Sky Platform which 
the government plans to open in the near future. Manufactur-
ers will be able to use the Digital Sky Platform for the process 
of certification and from where interactive airspace maps with 
Green, Yellow and Red zones can be accessed. This is an initia-
tive by the MoCA to provide a secure and a scalable platform 
that supports Drone technology frameworks, such as NPNT that 
has been designed to obtain permission for flight digitally and 
managing unmanned aircraft operations and other traffic effi-
ciently. The Digital Sky Platform will be developed as a busi-
ness-friendly, single-window online system and most permis-
sions will be self-generated. The Digital Sky Platform will also 

serve as a unified platform for users to obtain the mandatory 
registration number and remote pilot licence. Those planning 
to operate a Drone will need to check the service to determine 
if any restrictions are in place before they fly a Drone at a loca-
tion. The platform will be under India’s aviation regulator, the 
Directorate General of Civil Aviation (DGCA).

EASING OF REGULATOPRY PROVISIONS
The government has also proposed removing the requirement for 
pilot licences for Micro Drones that are meant for non-commer-
cial use as well as for Nano Drones and for these vehicles oper-
ated by the Research & Development organisations for research 
purposes. The new regulations have also relaxed restrictions on 
operations of Drones by foreign-owned companies registered 
in India. There will be no requirement to obtain any security 
clearance before registration of a Drone or issue of operating 
licence. Under Drone Rules, 2021, coverage of unmanned aerial 
platforms has been increased from a weight of 300 kg to 500 
kg. This will cover Drone taxis as well. The maximum penalty 
for any violation of regulations has been reduced to Rupees one 

lakh. A Drone promotion council will 
also be set up to facilitate a business-
friendly regulatory regime. Many of the 
approvals previously required, such as 
unique authorisation number, unique 
prototype identification number, cer-
tificate of conformance, certificate of 
maintenance, import clearance, opera-
tor permit, authorisation of R&D organ-
isation and student remote pilot licence, 
all have been done away with. 

A WELCOME MOVE BY THE 
GOVERNMENT
The new Drone Rules 2021 has been 
promulgated soon after a strike in June 
this year by armed Drones that carried 
out bombing attacks on targets inside 
the Indian Air Force station in Jammu. 
However, Drones are being spotted fre-
quently loitering inside Indian airspace. 

Manufacture, trade, operations and ownership of Drones in 
India are currently limited to companies with majority Indian 
ownership and control. The new Drone rules seek to ease the 
entry of foreign manufacturers into the market and are seeking 
to minimise restrictions in this regard. Opening up to foreign 
companies will help develop the nation into a major Drone hub. 

 Issue of Certificate of Airworthiness has been delegated to 
Quality Council of India and certification entities authorised by 
it. The MoCA will also facilitate development of Drone corridors 
for cargo deliveries and a drone promotion council will be set 
up to facilitate a business-friendly regulatory regime. The gov-
ernment’s decision to liberalise the Drone Policy even after the 
recent drone incidents in Jammu, reflects the bold approach 
to promote the use of Drones and the development of Counter-
Drone Technology to address the threat posed by rogue Drones. 
Implementation of the new Drone Policy is a welcome move 
and will go a long way in facilitating investments in Drone tech-
nology in India. What is noteworthy is that despite the recent 
attack on a military target in India by a Drone operated by the 
enemy, the government went ahead taking cognizance of the 
feedback from the stakeholders and moved forward with this 
legislation that has been considerably simplified. SP

The Digital Sky 
Platform will be 
developed as a 

business-friendly, 
single-window 

online system and 
most permissions 

will be self-
generated



Business AviAtion  SuperSonic

24 ISSUE 7 • 2021  www.sps-aviation.com

The firsT supersonic 
business jeT shuTs before 

producTion
The Nevada-based company that was expecting to begin output of the first planes in 2023, 

was hit hard by a financial crisis

By Ayushee ChAudhAry

Aerion’s As2 would hAve been the first supersonic business AircrAft in history
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Financial woes due to the pandemic cast shadow on one of 
the earliest supersonic flight dreams for the business jet trav-
ellers. Supersonic jet-manufacturer, Aerion, has stopped pro-
duction operations of its AS2 supersonic jet. The jet-developer 
stated the failure to secure enough money to start building the 
aircraft as the reason for ceasing operations.

“In the current financial environment, it has proven hugely 
challenging to close on the scheduled and necessary large new 
capital requirements” to begin pro-
duction of its AS2 supersonic jet, the 
Nevada-based company stated. This 
comes as an abrupt surprise especially 
considering that the company had said 
in March this year it would begin output 
of the first planes in 2023, with the first 
commercial delivery expected in 2027.

In addition to that, the company 
had even achieved the wind tun-
nel validation recently with the AS2 
amassing the equivalent of 78,000 
nautical miles flown. The company 
had also reported that time, that the 
extensive low and high-speed testing 
programme allows Aerion engineers 
to assess more than 2,00,000 in-flight 
data points. It had ensured that the 
combination of advanced digital mod-
elling and physical model-based wind 
tunnel testing allow Aerion to fast-
track development programme ahead 
of 2023 production start.

Founded in 2003 to develop new, 
more efficient aerodynamic technolo-
gies for supersonic aircraft, Aerion 
introduced its AS2 12-passenger busi-
ness jet design in 2014 and had unveiled 
the AS2’s GE Affinity engine design in 
2018 claiming it to be the quietest and 
most fuel-efficient engine in the super-
sonic history. The engine was a turbo-
fan developed for supersonic trans-
ports, evolved from CFM International 
CFM56. With the shutdown of produc-
tion, the GE Affinity team is also being 
redistributed to other programmes.

In 2019, Boeing had announced a 
partnership with Aerion and as part 
of the agreement made a significant 
investment in Aerion to accelerate 
technology development and aircraft 
design, and unlock supersonic air travel 
for new markets. “While we are disap-
pointed Aerion could not secure addi-
tional funding to continue their work, 
we remain committed to working with 
innovative and creative partners who, like Aerion, continue to 
push limits on groundbreaking technology,” Boeing stated.

Backed by Boeing, AS2 was path breaking for being the first:
•	 Supersonic	business	aircraft	in	history
•	 Certified	aircraft	to	run	on	100	per	cent	engineered	hydro-

gen/carbon captured fuel
•	 Supersonic	 aircraft	 that	 does	 not	 require	 afterburning	

engines

•	 	Boomless	Cruise	supersonic	aircraft	in	history
•	 	Supersonic	aircraft	to	enter	commercial	service	in	51	years
•	 Supersonic	engine	in	55	years

AS2 would have flown at Mach 1.4 supersonic cruising 
speed with a supersonic range of 4,200NM and 0.95 Mach sub-
sonic cruising speed accompanied by 5,400NM subsonic range.

It was also the first aircraft in history to fly supersonic 
without a boom reaching the ground as the AS2 would have 

operated in the Boomless Cruise auto-
pilot mode between Mach 1.0-1.2, tak-
ing advantage of a well-known atmo-
spheric phenomenology called Mach 
Cut Off where the sonic boom refracts 
off denser, warmer layers of air.

Apart from Boeing and GE Aviation, 
Aerion was collaborating with Spire 
Global for high fidelity weather models 
that will be coupled into the Aerion’s 
Boomless Cruise technology to com-
pute an optimised flight plan where the 
AS2 can be flown at supersonic speeds. 
Aerion was also incorporating Honey-
well’s next-generation, state-of-the-art 
flight deck and Forge platform. The 
company had secured over $11 billion 
worth of orders, including a recent deal 
for 20 planes from NetJets.

Earlier this year, Aerion had also 
selected Rosen Aviation to develop a new 
Cabin Management & Technology Sys-
tem (CMTS) for the AS2. “Rosen Aviation 
joins Aerion’s growing team of world-
renowned technical partners, as prog-
ress on the AS2’s development gathers 
pace ahead of manufacturing commenc-
ing in 2023 at Aerion Park in Melbourne, 
Florida. The Eugene, Oregon based tech-
nology supplier will develop the CMTS 
system, software sophistication and 
cabin experience for the 8-10 passenger, 
private jet,” Aerion had announced.

The launch of the AS2 supersonic 
business jet, which was priced around 
$120 million per jet, was the start of 
Aerion’s pursuit of faster point-to-point 
travel. Designed to be inherently environ-
mentally responsible from first flight, the 
AS2 was supposed to be the first super-
sonic aircraft designed to be powered by 
100 per cent engineered synthetic fuel 
and reach supersonic speeds without the 
need for an afterburner. The manufac-
ture of 300 AS2 aircraft was planned for 
the first decade of production, the com-
pany had noted earlier this year.

The ceasing of Aerion AS2’s operation has certainly come as 
quite a disappointment for the industry, hitting turbulence in the 
plans of supersonic airliners, but has also given a reality check of 
the cost that is involved in upgrading to the supersonic level. The 
COVID-19 pandemic has given a hard blow to most of the avia-
tion industry as air travel reduced to almost negligible through 
the last year with lockdowns and travel bans imposed across the 
globe in major locations. SP

“Supersonic flights 
are an inevitability.  
It’s a matter of time, 
of who gets it right 
first. The biggest 
issue is to make 
it affordable and 

sustainable.  Number 
of agencies are 

working on it. Work 
and research done 

by Aerion will not go 
waste. I’m sure we 

will have supersonic 
jets flying in the next 

5 years.”
—Rohit Kapur,  

President, Jet HQ 
Asia
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Economics 
of supErsonic

Aerion’s shut down brings Concorde’s ceased memories, and yet other optimistic names are 
paving a way for supersonic travel in the decade ahead

By Ayushee ChAudhAry

Supersonic flights have always managed to infuse 
enthusiasm among aviation industry stalwarts and the com-
mon people alike. Earlier this year, supersonic garnered an 
extra layer of attention as one of the most awaited supersonic 
jets, Aerion AS2 shut down before its production could even 
begin. Additionally, on a contrary note, United Airlines signed 
an agreement with Boom supersonic to purchase 15 of its Over-
ture airliners. Both of these major events have drawn focus on 
digging deeper into the economics of the supersonic flight and 
how the future looks for the sonic era.

The closure of Aerion AS2 has highlighted the challenges to 
sustain the maintenance of supersonic aircraft and the finan-
cial ladder that it offers to be climbed including the fuel effi-
ciency concerns. While Aerion AS2 was planned as a business 
jet, supersonic airliners for commercial use are also on the way. 
However, the cost of these flights also restricts the reach of the 
aircraft to the luxury market which further limits the passenger 
count, arising constant concerns.

Significant Sonic ShutdownS
Aerion’s sudden announcement to shut down AS2 was a shock for 

the industry as the supersonic business jet had booked orders and 
had managed to secure the backing of major aerospace names 
such as Boeing, GE Aviation, Rosen Aviation, Spirit AeroSystems, 
etc. The company had even achieved the wind tunnel validation 
recently with the AS2 amassing the equivalent of 78,000 nautical 
miles flown. Aerion had ensured its confidence that the combi-
nation of advanced digital modelling and physical model-based 
wind tunnel testing will allow Aerion to fast-track development 
program ahead of 2023 production start.However, the announce-
ment of shutting down evidently showed that none of these was 
sufficient as Aerion could not secure the much-needed new invest-
ment to bring the aircraft to market. Aerion began its journey in 
2003, the same year that Concorde stopped services. Almost two 
decades after Concorde ceased operations, it still holds the title of 
being the only commercial supersonic aircraft.

On March 2, 1969, Concorde 001 took its maiden flight. Even-
tually 20 aircraft were produced, and 14 entered service with 
British Airways (BA) and Air France. While Concorde achieved the 
feat of being in service for 27 years, it was not without concerns. 
The aircraft was not allowed to fly at its high speed over land due 
to the sonic boom which meant limited routes. In addition to that, 
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the development of the jet ran over budget many times. A planned 
$130 million budget ended up reaching $2.8 billion in develop-
ment costs. Looking at the other side of the spectrum, one-way 
tickets with BA from London to Washington Dulles by the late 
1990s, were as high as $6,000. So even with the enormous cost 
of Concorde’s development, it is believed to have been of consid-
erable profit for British Airways in its final years of operation.

While the fleet was already ageing and proving somewhat 
inefficient, the crash of an Air France flight in July of 2000 with 
no survivors, significantly aided the cease of Concorde in 2003. 
The shaken confidence as well as the additional cost spent in 
ensuring safety improvements and increased maintenance, all 
added to the challenges in keeping the Concorde in the sky.

AS2’s collapse has again brought some of these concerns 
into focus. Aerion had expected a cost of $4 billion in total to 
develop AS2. Though Aerion had almost managed the sonic 
barrier and the sustainability concerns for regulators and envi-
ronmentalists, it could not secure the money sufficiently well 
more so with the pandemic that has left the global industry in 
a financial furnace. AS2 was a certified aircraft to run on 100 
percent engineered hydrogen/carbon captured fuel and was 
the first supersonic aircraft that did not require afterburning 
engines and the first Boomless Cruise supersonic aircraft in his-
tory. Furthering sustainability operations (being the talk of the 
town), Aerion had also planned to integrate supersonic services 
with urban air mobility networks, carrying passengers to and 
from long-haul flights on eVTOL (electric Vertical Take-Off and 
Landing) aircraft and yet it could not see the light of the day.

The ceasing of Aerion AS2’s operation has certainly come 
as a disappointment for the industry, hitting turbulence in the 
plans of supersonic airliners, but has also given a reality check 
of the cost that is involved in upgrading to the supersonic level. 
Aerion’s partners including Boeing and GE Aviation too had to 
navigate through the economical hurdle with layoffs as lock-
downs across the world ceased operations.

SuperSonic future
Though Aerion AS2 leaves a major blank space in the super-
sonic market, there are other players that are still keeping the 

hope alive. Some of them have been mentioned below:
American company Boom’s sonic dreams seem to be on 

track for now with the United Airlines deal and the XB-1’s pro-
totype unveiled last year. Boom’s Overture can cruise at 60,000 
feet and aims to bring supersonic travel by 2029, while the 
XB-1 is also progressing, paving the way for mainstream super-
sonic travel by demonstrating the key technologies for safe 
and efficient high-speed flight. XB-1 is fitted with three J85-
15 engines, designed by General Electric, which will provide 
more than 50,000 newtons of thrust, allowing the plane to fly at 
breakthrough supersonic speeds Boom Supersonic.

Exosonic, a low-boom supersonic aircraft manufacturer is 
also on an optimistic path. Last year it partnered with the US 
Air Force’s Presidential and Executive Airlift Directorate (PE) 
to develop a supersonic executive transport. By utilizing Exo-
sonic’s boom softening techniques, the company is building a 
Mach 1.8 Presidential Jet with a 5,000 nautical mile ranges.

NASA (National Aeronautics and Space Administration) is 
designing and building the X-59 research aircraft – a piloted, 
single-seat supersonic X-plane – with technology that reduces 
the loudness of a sonic boom to that of a gentle thump. At pres-
ent, NASA is working with Lockheed Martin Skunk Works of 
Palmdale, California, to design, build and conduct initial flight 
testing of the aircraft as part of phase one of the agency’s Low-
Boom Flight Demonstration mission.

The spaceflight company, Virgin Galactic had also announced 
its entry into the supersonic space last year with the first stage 
design scope for the build of its high speed aircraft design, and 
the signing of a non-binding Memorandum of Understanding 
with Rolls-Royce to collaborate in designing and developing 
engine propulsion technology for high speed commercial aircraft.

Other names like Flexjet, NetJets, even Gulfstream have 
indicated interest in the supersonic market segment. So, even 
though one of the most major players of the supersonic industry 
is going for a pause, there are still many faces taking the super-
sonic journey and are optimistic for the sonic flight future. Let’s 
see if they can navigate the scales of sustainability, speed, sonic 
sound, and finances in a balanced manner to emerge with an 
unparalleled experience. SP
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In the history of aviation, there have been only two 
pilots who achieved a personal tally of over 300 enemy air-
craft shot down. Both were German aviators during the Sec-
ond World War – Erich Hartmann and Gerhard Barkhorn. 
Barkhorn who flew a total of 1,104 missions, recorded all his 
301 victories while flying over the Eastern Front. He was “Ace 
in a Day” on five occasions. To become an ace, one has to shoot 
down five aircraft. In a remarkably eventful career he himself 
was shot down and crash-landed nine times, bailed out once, 
was severely wounded twice and yet survived.

Gerhard “Gerd” Barkhorn was born on March 20, 1919 
in Königsberg, Prussia. He joined the Luftwaffe in 1937 and 
completed his training in 1939. Plunged into World War II, 
he flew his initial combat missions without shooting down 
any aircraft. Instead, in late 1940, his Messerschmitt Me-
109E was badly damaged by a Royal Air Force Supermarine 
Spitfire and he was forced to bail out over the English Chan-
nel. Fortunately another pilot had seen his parachute and 
radioed a German air-sea rescue team, who hastened to the 
reported location. They managed to haul him out of the frigid 
sea just in time. Barkhorn claimed his first victory only on 
July 2, 1941, during his 120th mission. At that time he was 
serving with Jagdgeschwader 52 deployed against the Soviet 
Air Force. By the end of the War, Jagdgeschwader 52 had 
become the most successful fighter unit in history with a tally 
of around 10,000 kills.

Once he had opened his account, Barkhorn’s victories 
came swiftly. He reached his 100th kill on December 19, 1942 
and his 200th on November 30, 1943. Yet he had a soft heart 
and a reputation for letting wingmen take credit for victories. 
On one occasion, he came up next to a Soviet aircraft he had 
severely damaged and signalled to the enemy pilot to bail out, 
thus sparing his life. When Erich Hartmann, who had shot 
down 352 aircraft, asked him why, he replied, “You must 
remember that one day that Russian pilot was the baby son 
of a beautiful Russian girl. He has his right to life and love 
the same as we do.” In March 1944 Barkhorn was awarded 
Germany’s second highest decoration – the Knight’s Cross of 
the Iron Cross with Oak Leaves and Swords for 250 aerial vic-
tories. However, despite achieving his 301st and final victory 
on January 5, 1945, and becoming the second-highest scor-

ing pilot in history, he was not awarded the Diamonds to his 
Knight’s Cross with Oak Leaves and Swords. It may have been 
because he was not a committed Nazi.

On May 31, 1944, Barkhorn’s day began at two in the 
morning with a combat mission in his Me-109G-6. On his sec-
ond mission, he shot down four Soviet aircraft in just seven 
minutes. During his sixth mission of the day, at around 8 
pm, he was returning to base after escorting a flight of Junk-
ers Ju-87 Stuka dive bombers. Although he received a radio 
alert that many Russian fighters were in the vicinity, he could 
barely keep his eyes open. Suddenly his plane was attacked 
by a Bell P-39 Airacobra flown by a Soviet pilot and severely 
damaged. He was hit in the right arm and his right kneecap 
was shattered. He didn’t even consider bailing out, but man-
aged to force-land his crippled aircraft. He was rushed to a 
field hospital, where his leg was barely saved from amputa-
tion. It took him five months to return to combat duty.

On April 21, 1945, Barkhorn took off on his 1,104th mis-
sion against Allied bombers over Southern Germany. It was 
only his second mission in the unreliable Messerschmitt Me 
262 jet-fighter. Sure enough, his starboard engine flamed out. 
Unable to make the runway, he force-landed in a clearing and 
was again severely injured. He was rushed to the hospital; but 
by the time he recovered, the war was over. He was captured 
by the Allies and released in September 1945.

In 1956, Gerhard Barkhorn joined the West German Fed-
eral Air Force. He rose to become Chief of Staff of NATO’s 
Fourth Allied Tactical Air Force in the rank of Lieutenant Gen-
eral and retired in 1975. On January 6, 1983, during a win-
ter storm near Cologne, Barkhorn and his wife, Christl, were 
involved in a car crash. Christl died instantly and Barkhorn, 
without regaining consciousness, on January 8, 1983. The last 
word belongs to Erich Hartmann – the only pilot to score more 
kills than Barkhorn. Hartmann said, “He was the fighter com-
mander of whom every fighter pilot dreams – leader, friend, 
comrade and father – the best I ever met. One of the few com-
manders whose men thirty, forty, fifty years later, continue to 
speak of him with respect and affection. Gerd Barkhorn was 
an unforgettable man.” SP

— Joseph NoroNha

GERHARD BARKHORN 
(1919 - 1983)

In March 1944 Barkhorn was awarded Germany’s second highest 
decoration – the Knight’s Cross of the Iron Cross with Oak Leaves and 
Swords for 250 aerial victories
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MILITARY
ASIA-PACIFIC

AJAY BHATT TAKES OVER AS MiniSTER Of 
STATE fOR dEfEncE

Ajay Bhatt took over as Minister of 
state for defence on July 8, 2021. After 
assuming charge, he called on Defence 
Minister Rajnath Singh at his office in 
South Block. Defence Secretary Dr Ajay 
Kumar and other senior officials of 
Ministry of Defence received Ajay Bhatt 
and welcomed him into his office. Ajay 
Bhatt is a Member of Parliament from 
Nainital-Udham Singh Nagar constitu-
ency, Uttarakhand. He is the member of 
Standing Committee on Defence; Consul-
tative Committee, Ministry of Health and 
Family Welfare; Committee on Subordi-
nate Legislation; Joint Committee on the 
Personal Data Protection Bill 2019 and 
Committee on Estimates. He had, earlier, 
served as Cabinet Minister in Uttara-
khand government.

EiGHTH ASEAn dEfEncE MiniSTERS  
MEETinG PLUS

Defence Minister Rajnath Singh called 
for an open and inclusive order in the 
Indo-Pacific based on respect for sover-
eignty and territorial integrity of nations 
while addressing the 8th ASEAN Defence 
Ministers Meeting (ADMM) Plus on June 
16, 2021. The ADMM Plus is an annual 
meeting of Defence Ministers of 10 ASE-
AN countries and eight dialogue partner 
countries including India. Brunei is the 
Chair of the ADMM Plus forum this year. 
Rajnath Singh also stressed on “peaceful 
resolutions of disputes through dialogue 

and adherence to international rules and 
laws.” Salient aspects are given below:
•	 India	 has	 strengthened	 its	 coopera-

tive engagements in the Indo-Pacific 
based on converging visions and val-
ues for promotion of peace, stability 
and prosperity in the region.

•	 The	Defence	Minister	said	that	Mari-
time security challenges are a matter 
of concern for India and reiterated 
India’s support to freedom of naviga-
tion, over-flight and unimpeded com-
merce for all in international waters 
in accordance with the UN Conven-
tion on the Law of the Sea (UNCLOS).

•	 On	the	‘Act	East	Policy’,	he	stated	that	
the key elements of the policy aim to 
promote economic cooperation, cul-
tural ties and develop strategic rela-
tionships with countries in the Indo-
Pacific region.

•	 The	 Defence	 Minister	 termed	 ter-
rorism and radicalisation as gravest 
threats to world peace and security 
and called for collective cooperation 
to fully disrupt terror organisations 
and their networks.

•	 The	 Defence	 Minister	 called	 for	 a	
multi-stakeholder approach, guided 
by democratic values, with a gov-
ernance structure that is open and 
inclusive and a secure.

•	 He	stressed	that	the	effect	of	the	pan-
demic is still unfolding and the test, 
therefore, is to make sure that the 
world economy moves on the path 
of recovery and no one is left behind. 
This is only possible if entire human-
ity is vaccinated.

•	 He	also	touched	upon	India’s	contribu-
tion to Humanitarian Assistance and 
Disaster Relief (HADR) operations.
Defence Secretary Dr Ajay Kumar and 

Chief of Integrated Defence Staff to the 
Chairman Chiefs of Staff Committee (CISC) 
Vice Admiral Atul Kumar Jain and other 
senior officials also attended the meeting.

ESSEnTiAL dEfEncE SERVicES BiLL
The	Government	introduced	‘The	Es-
sential Defence Services Bill, 2021’ in 
the Lok Sabha on July 22, which seeks 
to prohibit any agitation and strike by 
anyone engaged in the essential defence 
services. The Statement of Objects said the 
ordinance issued on June 30 defines the 
expressions “essential defence services” 
and “strike”. It also empowers the Central 
Government to prohibit strike in essential 
defence services and provides for disci-
plinary action including dismissal, against 
employees participating in any strike. 
It also provides for penalties for “illegal 

QuickRouNdup

AIRBus
Underscoring its growing popularity with operators worldwide, 
Airbus Helicopters’ Helionix avionics suite now equips more 
than 500 H135, H145, H160 and H175 rotorcraft around 
the world with over half a million flight hours logged to date 
by this fleet. Meanwhile Airbus continues to enhance the 
capabilities of Helionix with new features, functionality and 
connectivity.

Airbus demonstrated its latest technological innovations 
and projects implemented in Russia at the International 
Aerospace Show held in Zhukovsky from July 20 to 25, 2021. 
Key attractions were the last-generation wide body A350-
1000, which was shown in the country for the first time, and 
the twin-engine EC145 rotorcraft.

Another significant milestone in the making of the 
first A321XLR has been achieved with the start of the nose 
and front fuselage assembly in France, following the earlier 
accomplishment of the centre wing box. A321XLR is on track 
for Entry into Service in 2023.The A321XLR is a single-aisle, 
narrow body aircraft with a typical two-class capacity of 180-
200 with a range of 8,700km plus (4,700 NM) which is the 
highest of any narrow body aircraft.

BAe sYsTeMs
BAE Systems, Inc received the first contract from the Space 
and Missile Systems Centre’s Space Production Corps to 
deliver M-Code Military Global Positioning System User 
Equipment to Germany. Under an FMS contract, BAE Systems 
will deliver advanced M-Code GPS technology to Germany, 
enabling precise, resilient and secure geolocation and 
positioning capabilities that improve the effectiveness of 
allied operations.

BAE Systems, Inc is providing Lockheed Martin with 
additional electronic warfare systems, retrofit kits and spares 
for the F-35 Lightning II aircraft. The contract builds on BAE 
Systems’ on-time delivery of more than 800 state-of-the-art 
AN/ASQ-239 electronic warfare/countermeasure systems to 
date, providing F-35 jets with critical situational awareness 
and survivability capabilities.

BAE Systems has received a $62 million contract from 
the United States (US) Army to deliver the next-generation 
2-Color Advanced Warning System (2CAWS). The system 
provides aircrew with advanced threat detection capabilities, 
improving survivability and mission effectiveness in contested 
environments. 

BoeING
On June 29, 2021, Boeing and United Airlines have an-
nounced that the carrier will expand its Boeing 737 order 
book by purchasing an additional 200 Boeing 737 MAX 
jets, including 150 for the largest member of the family, the 
Boeing 737-10, and 50 for the airplane that serves the heart 
of the single-aisle market, the Boeing 737-8.

US Special Operations Command awarded Boeing a 
$578 million FMS contract approved by the US Department 
of State to deliver 14 extended-range Chinook helicopters 
to the Royal Air Force (RAF) of Britain which enables the RAF 
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APPoIntmentS

MINISTRY OF DEFENCE
On July 8, 2021, Ajay Bhatt, a Member of Parliament from Nainital-Udhamsingh 
Nagar constituency, Uttarakhand, took over as Minister of State for Defence.

BOEING
Boeing Company named Brian West as the company’s Executive Vice President 
and Chief Financial Officer, effective August 27, 2021. The Board of Directors 
of Boeing announced that Lt General Stayce D. Harris had been elected to the 
Board and that she would serve on the Aerospace Safety and Audit Committees.

INDIAN AIR FORCE (IAF)
Air Marshal Vivek Ram Chaudhari PVSM AVSM VM, took over as the Vice Chief 
of the Air Staff on July 1, 2021. Air Marshal B.R. Krishna AVSM, SC, took over as 
Air Officer Commanding-in-Chief of Western Air Command, IAF, on July 1, 2021.

NORThROp GRuMMAN
On July 22, 2021, Northrop Grumman Corporation named Michael Witt as Vice 
President and Chief Sustainability Officer, effective August 9, 2021. Witt will 
report to Kathy Warden, Chairman, Chief Executive Officer and President.

RAYThEON TEChNOlOGIES
Raytheon Technologies has appointed Jeff Shockey as Senior Vice President of 
Global Government Relations, succeeding Timothy McBride who plans to leave 
the company later this year.

strikes, instigation thereof and providing 
for financial aid to such illegal strikes.” 
The Bill is aimed at preventing strikes 
and any disruptions in the working of 
Ordnance Factories during their conver-
sion to one or more one hundred percent 
government-owned corporate entity or 
entities to be registered under the provi-
sions of the Companies Act, 2013. The aim 
of this conversion is to improve autonomy, 
accountability and efficiency in ordnance 
supplies. The recognised federations of 
the employees have given a notice for an 
indefinite strike. The conciliation proceed-
ings initiated by the Government at the 
level of Chief Labour Commissioner, failed 
in the meeting held on June 15, 2021.

dEfEncE MiniSTER RAJnATH SinGH On A 
THREE dAY ViSiT TO LAdAKH
Defence Minister Rajnath Singh vis-
ited Ladakh from June 27-29, 2021. In 
his address, Rajnath Singh lauded the 
unparalleled dedication of the veterans 
in ensuring safety and security of the 
nation, reiterating the Government's 
commitment towards the welfare of the 
ex-servicemen. He said Prime Minister 
Narendra Modi's decision to roll out 
'One Rank One Pension' scheme, ending 
a decade long wait, was a testimony to 
the Government's unwavering commit-

ment towards the welfare and satisfac-
tion of the veterans. "Our aim is to take 
care of you in the same way as you all 
have taken care of the security of the 
country," he said. During his stay, the 
Defence Minister will inaugurate infra-
structure projects constructed by Border 
Roads Organisation and interact with 
troops deployed in the region.

dRdO SUccESSfULLY fLiGHT TESTS nEW 
GEnERATiOn AGni P BALLiSTic MiSSiLE

DRDO successfully flight tested a New 
Generation Nuclear Capable Ballistic 
Missile Agni P from Dr A.P.J. Abdul 
Kalam island off the coast of Odisha, 
Balasore on June 28, 2021. Various 
telemetry and radar stations positioned 
along the Eastern coast tracked and 
monitored the missile. The missile fol-
lowed text book trajectory, meeting all 
mission objectives with high level of 

QuickRouNdup

fleet more versatility to execute the domestic and interna-
tional heavy-lift missions that only the Chinook can facilitate

FAdeC ALLIANCe
FADEC Alliance, a joint venture that includes BAE Systems 
and Safran, recently delivered its 10,000th LEAP electronic 
engine controller (EEC) for the CFM International LEAP 
engine family. The LEAP EEC is part of the full authority digital 
engine control (FADEC) used to monitor and control aircraft 
engine performance during flight. The LEAP EEC can be used 
across multiple engines and platforms due to its design, 
which leverages commonalities and accommodates various 
technologies.

IAI
Israel Aerospace Industries (IAI) recently signed a contract, 
worth $50 million with Sri Lanka's Ministry of Defence to 
upgrade Kfir aircraft for the Sri Lankan Air Force. The deal 
includes replacing the aircraft's basic avionics with the 
advanced 4+ generation fighter aircraft avionics in order to 
one day integrate advanced radar, sensors, communication 
systems and new helmets.

INdIAN AIR FoRCe (IAF)
The Sarang Helicopter Display Team of the IAF performed for 
the first time at the MAKS International Air Show held at Zhu-
kovsky International Airport, Russia. The air show is a biennial 
fixture and this year’s edition was held from July 20-25, 2021.
This is the first occasion when the Sarang Team performed 
with its ‘Made in India’ ‘Dhruv’ Advanced Light Helicopters.

LoCKHeed MARTIN
The Swiss Federal Council announced that Lockheed Martin's 
F-35 Lightning II is the aircraft selected from its New Fighter 
Aircraft competition. "We are honoured to be selected by 
Switzerland and look forward to partnering with the Swiss 
government," said Bridget Lauderdale, Lockheed Martin's 
Vice President and General Manager of the F-35 Programme. 
The Swiss Air Force will receive F-35A aircraft, a sustainment 
solution tailored to Swiss autonomy requirements and a 
comprehensive training programme.

Utilising proven advanced manufacturing techniques 
and continuing to drive down unit price, Sikorsky will build 
nine more CH-53K™ heavy lift helicopters under a new con-
tract for the US Navy. This production award also includes an 
agreement for the next production contract at an even lower 
unit price which will decrease further if additional quantity 
options are exercised. 

Lockheed Martin and Israel Aerospace Industries (IAI) 
have entered a Memorandum of Understanding (MOU) for 
collaboration in Integrated Air and Missile Defence (IAMD) 
systems. Under this collaboration, the companies will explore 
potential opportunities for joint venture in areas such as 
research and development, production, marketing and other 
activities. Both companies will establish an executive steering 
committee and working groups for the implementation of this 
MOU and cooperation.
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accuracy. Agni P is a new generation ad-
vanced variant of Agni class of missiles. 
It is a canisterised missile with range 
capability between 1,000 and 2,000 km. 
Defence Minister Rajnath Singh con-
gratulated the DRDO and their team for 
this achievement.

dRdO SUccESSfULLY fLiGHT-TESTS SURfAcE-
TO-AiR MiSSiLE AKASH-nG

Defence Research & Development Organ-
isation (DRDO) has successfully flight-
tested the Akash New Generation (NG) 
Missile system, a surface-to-air missile 
from Integrated Test Range (ITR) off the 
coast of Odisha on July 21, 2021. The 
missile system has been developed by 
Defence Research & Development Labo-
ratory, Hyderabad in collaboration with 
other DRDO laboratories. The launch 
was witnessed by the representatives of 
Indian Air Force. The flawless perfor-
mance of the entire weapon system 

has been confirmed by complete flight 
data captured by these systems. During 
the test, the missile demonstrated high 
manoeuvrability required for neutralis-
ing fast and agile aerial threats. Defence 
Minister Rajnath Singh has congratu-
lated DRDO, BDL, BEL, Indian Air Force 
and the Industry for the successful test.

TATA BOEinG AEROSPAcE dELiVERS 100TH 
fUSELAGE fOR THE AH-64 APAcHE
Tata Boeing Aerospace Limited (TBAL) 
announced the delivery of the 100th fu-
selage for the AH-64 Apache combat heli-
copter to Boeing from its state-of-the-art 
manufacturing facility in Hyderabad. The 
fuselage will be transported to Boeing’s 
AH-64 Apache manufacturing facility in 
Mesa, AZ, for integration into the final as-
sembly line. K.T. Rama Rao, Minister for 
Municipal Administration & Urban De-
velopment, Industries & Commerce, and 
Information Technology of Telangana; 
and senior officials from Boeing and Tata 
Advanced Systems (TASL) were present 
to mark the delivery milestone.

INdusTRY
eURoPe

AiRBUS EXPEcTS GREEn HYdROGEn TO POWER 
iTS fUTURE ZERO-EMiSSiOn AiRcRAfT BY 2035
Green hydrogen is a critical part of Air-

bus’ strategy to lead the decarbonisa-
tion of the aviation industry. This means 
architecting the future green hydrogen 
ecosystem for aviation will need to start 
now in preparation of an entry-into-ser-
vice of hydrogen aircraft by 2035 This 
involves power generation with renew-
able energy via hydropower, geothermal 
power, solar panels or wind turbines; 

production through electrolysers to 
separate hydrogen atoms from oxygen 
atoms in water and Power-to-Liquid 
(PtL) synthetic e-fuel which combines 
hydrogen with carbon obtained through 
Direct Air Carbon Capture is then pro-
duced at dedicated facilities. The next 
major step is storage, liquefaction and 
transportation. It is then distributed to 
the aircraft where short haul aircraft 
are fuelled with Hydrogen while PtL – 
blended with jet fuel – remains an option 
to fuel longer-haul aircraft. l 

Though a central agency is being nominated, yet as evident 
from instructions to CAPF through MHA and Army, the force/
service based steps would again put the policy guidelines and 
its implicit implementation in the loop. With the proliferation of 
drones all over of different sizes and shapes with varying pay-
loads, there is a need for a comprehensive policy which not only 
should cover the sensitive military aspects but also the civilian 
areas and population centres. Some recommendations are.
•	 Every	 District	 HQ	 of	 Police	 should	 have	 details	 of	 Drone	

owners, suppliers and repairers in the district. The same 
should be registered by a due process of law.

•	 Like	 the	 types	 of	 guns	 permitted	
under license, drones should be cat-
egorised as per flying and load car-
rying abilities.

•	 Private	 Drones	 in	 disputed	 zones	
and certain kilometres around 
the border area should either be 
banned or it’s movement should be 
only with prior permission inspite of 
being registered.

•	 Central	Drone	 database	 for	 drones	
available in the country should be 
created.

Weaponised drone manufacturers are using AI, Stealth mate-
rials, and state of art communication channels to make them 
more silent, invisible, and lethal. India lacks implementable 
effective counter-measure against these quadcopters even 
though we have national drone policy. Drones can be used as an 
antenna or mediator device to facilitate communication between 
a group without Lead Intelligence Agencies (LIA) tracing it.

In addition to the military means, to get a full spectral view 
of the threat, India needs to have crowd sourcing of intelligence 
about drone movements in the area. We need to sensitise civil-
ians to report drone movements on some website or phone. The 

country needs drone killer equipment 
not only on the borders but in every 718 
districts and it needs it today.

With regard to the policy, the Drone 
policy requires to be audited and 
updated from the view of security inci-
dents that have happened in the recent 
past in India and across the world. All 
e-commerce, importers etc should be 
audited for policy violations and penal-
ised for greater sensitivity. Policy with-
out implementation is just a govern-
ment paper of whims. SP

The country 
needs drone killer 

equipment not only 
on the borders but 

in every 718 districts 
and it needs it today

Drone AttAcks... Continued from page 21
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At around 01.40 in the morning of June 27 this year, 
the Indian Air Force (IAF) base in Jammu was attacked by 
two Drones, each dropping low intensity improvised explosive 
device (IED) within six minutes of each other. One of the bombs 
caused minor damage to the concrete roof of a building in the 
technical area. The second bomb exploded in an open area with 
no resulting damage to any asset or infrastructure. However, 
two personnel suffered minor injuries. The IAF base at Jammu 
is an important facility for helicopter and transport operations 
along the Western Front.

Although Unmanned Arial Vehicles, also known as Drones, 
have been around since the First World War, it is only recently 
that they have begun to make their presence felt all across the 
world as a serious threat to national security. While the Indian 
defence and security establishment has been aware of the 
potential of Drones, no serious steps had been taken so far by 
the Indian Armed Forces to deal with this emerging threat in 
the long term. The episode in June this year at the Jammu air 
base, is the first incident in the country of an attack by armed 
Drones and that too on a military target, something that the 
defence and security establishment of the nation has been con-
cerned about for a long time.

In the episode at Jammu on June 27 this year, the police 
along with a team from the National Investigation Agency, an 
anti-terror probe agency, have been working along with person-
nel of the IAF to unravel the mystery behind this attack. Their 
aim is to find evidence to prove conclusively the involvement of 
the agency or the nation that planned and executed this attack. 
One major objective of the investigating team is to find evidence 
to prove that the bombs were actually delivered by Drones and 
that it was not a case of mere grenade attack. The possibility 
of a terrorist lobbing the grenades by hand is unlikely as the 
location of the blasts inside the air base is quite some distance 
from the perimeter fence and it would thus not be possible for 
anyone to throw grenades over such a large distance.

Two weeks after the attack by Drones, the investigating team 
has come across incontrovertible evidence that the attack was 
carried out by Pakistan with Drones made in and supplied by 
China. Meanwhile, the Forensic Science Laboratory has estab-
lished that the IED used was a cocktail of explosive material of 
RDX and Nitrate. The fact that RDX is not available in India but 

can be sourced from Pakistan, is a clear indication of the nation 
behind this attack.

While the Indian Armed Forces have taken some positive steps 
and are moving forward with plans to acquire Drones in large 
numbers for offensive operations deep inside enemy territory, 
the problem that needs to be addressed with urgency is to cre-
ate an effective system of defence against Drone attacks through 
the establishment of an anti-drone system not only to neutralise 
an attack by a single Drone, but by a large number of these plat-
forms known as Drone Swarms. As per its Chairman, the Defence 
Research and Development Organisation has developed an anti-
drone system that has both soft kill and hard kill capabilities, but 
is yet to be made operational in the numbers required to cover all 
the areas that are under threat of attack by armed Drones.

In the wake of the June 27 Drone attack, the IAF has made 
plans to acquire ten counter-drone systems from compa-
nies in India or abroad. These platforms will be armed with 
laser directed energy weapons to thwart drone attacks and 
are planned to be deployed at the major air bases across the 
country. As per the Request for Information issued, the counter-
drone system should be equipped with Global Navigation Jam-
mer System and Radio Frequency jammers and Laser based 
Directed Energy Weapon. The Indian Army and the IAF are also 
currently in dialogue with Israeli firm ‘Smart Shooter’ for pos-
sible acquisition of an anti-drone system.

It is a well established fact that our neighbour enemy nation 
Pakistan has showing keen interest in Drone technology in 
recent years. Apart from China, Drones are reported to have 
been supplied to Pakistan by Turkey as well. In fact, for the 
last two years, Pakistan has been using Drones to supply arms 
and ammunition to the terrorist groups operating in Punjab 
as well as in the state of Jammu and Kashmir. However, the 
recent attack on a military target in India by Drones armed with 
bombs, reflects a quantum leap in the capability of the Pakistani 
armed forces. This should be regarded as a wakeup call not 
only for the Indian Armed Forces, but for the nation as well.

The attack by armed Drones at the air base in Jammu, is a 
clear evidence of the new threat from enemy air power and unless 
steps are taken to deploy anti-drone systems in adequate num-
bers and soon enough, vital installations both in the military and 
civil segments, will be vulnerable to destruction by the enemy. SP

The Drone attacks on the air base at Jammu on June 27, 
clearly shows the immediate requirement of anti-drone 
systems to protect vital military and civil infrastructure 
in the country

By air marshal b.K. PaNDEY (rEtD)
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