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We would like to convey our sincere  
gratitude to the Indian Air Force 

Headquarters and to the Brazilian 
Air Force Headquarters for their 

kind support and provision of key  
inputs pertaining to their relentless 

and restless role in fighting Covid-19, 
helping our coverage of the  

global pandemic

Jayant Baranwal 

Publisher & editor-in-Chief

The global aviation industry today, contributes only 
around two percent of all human-induced carbon dioxide (CO2) 
emissions to the atmosphere. However, as the aviation indus-
try is growing rapidly across the world, research and develop-
ment in this domain is increasingly being focussed on reduction 
of carbon emission from aircraft engines so as to obviate the 
possibility of this segment of the industry becoming a major 
contributor to this malaise. As burning of aviation fuel is the 
primary source of carbon emissions, the aviation industry is 
looking at electric propulsion as an alternative to address the 
problem of environmental degradation. There has undoubtedly 
been progress in this area as a number of aircraft equipped 
with electric-powered engines have either been developed or 
are under development. Prospects in this segment of the indus-
try do appear to be encouraging. Ayushee Chaudhary covers 
this subject in great details in this issue of SP’s Aviation. 

Induction into the Brazilian Air Force of the C-390 Millen-
nium, a twin-engine military transport aircraft designed, devel-
oped and manufactured by Embraer, commenced two years ago 
and since then, has progressed very smoothly. This a modern 
platform that has the potential to meet the requirements of Air 
Forces across that world, including the Indian Air Force, that 
are in the process of upgrading the capability of their fleets of 
transport aircraft. This issue of the magazine carries a detailed 
report on the capability of the C-390 Millennium and its suit-
ability for acquisition by the IAF.

Even before the COVID-19 Pandemic struck Brazil, the Air 
Force of the nation went into action to rescue 34 of its citizens 
who were stranded in Wuhan in China as, following the detec-
tion of this virus there, all civil flights to this destination had 
been suspended. During the period that the nation was plagued 
by COVID-19, the Brazilian Air Force played a major role in the 
national effort to combat the Pandemic. Aircraft of the Brazil-
ian Air Force logged more than 5,700 hours, transporting over 

5,000 tonnes of cargo and over 6,400 personnel. This issue of 
the magazine carries a detailed coverage on the role played by 
the Brazilian Air Force in the campaign against the pandemic. 

Of late, China is embarking on perpetuating its status as a 
dominant player in the Asia-Pacific region impinging on peace 
and stability of nations in the region. Not only was India con-
fronted with a major security challenge in 2017 by China in 
Doklam on the North East frontier, there was a major military 
confrontation in Eastern Ladakh over a year ago. Apart from 
these episodes that the armed forces of India handled effec-
tively, the aircraft of the People’s Liberation Army Air Force 
(PLAAF) of China have been violating the airspace under the 
control of Taiwan, a tiny island nation over which China claims 
ownership. Aircraft of the PLAAF have also been reported to 
have violated the airspace of Malaysia. Undoubtedly, China has 
become a destabilising factor in the region. Nations in South 
and South East Asia need to learn lessons from these episodes 
and develop the capability to cope with any threat from this 
Asian giant. A number of articles in this issue of the magazine 
deal with issues relating to challenges emanating from China.

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

Jai Hind!
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On June 4, 2021, the US Navy conducted its first ever aerial refuelling of an F/A-
18E-F Super Hornet, a manned aircraft of the US Navy, by an unmanned flight 
refuelling aircraft (FRA), an MQ-25 Stingray test vehicle. Designed, developed 
and manufactured by Boeing, this was its first midair tanking mission. The 
successful test was carried out with the MQ-25 T1 test asset employing the 
Cobham Aerial Refuelling Store that is used by F/A-18s to perform refuelling 
operations. “This flight lays the foundation for integration into the carrier envi-
ronment, allowing for greater capability towards manned-unmanned teaming 
concepts,” said Rear Admiral Brian Corey who oversees the Programme Exec-
utive Office for Unmanned Aviation and Strike Weapons”.

The history of the development of the capability of 
refuelling an aircraft during flight, dates back to 1912 when the 
first attempt was made using a method that was rather primi-
tive as it involved passing of a can of aviation fuel manually 
from one airplane to another while in flight. Over a decade later, 
this method was replaced by another in which fuel was trans-
ferred from the wing tanks of one aircraft to the wing tanks 
of another and was described as wing-to-wing transfer. In this 
method of aerial refuelling, a fuel hose pipe was dangled from 
the wing tank of the refueller aircraft and one member of the 
crew of the recipient aircraft, was required to grab the end of 
the hose pipe and refuel the recipient aircraft. As fuel pumps 
were yet to be developed, fuel from the wing tank of the aircraft 
on top was transferred to the aircraft flying below it by making 
use of the force of gravity. The first such refuelling exercise was 
carried out on June 27, 1923, nearly 100 years ago, between 
two Airco DH-4B biplanes by the pilots of the United States (US) 
Army Air Service.

A flying endurance record was set in August 1923 by three 
Airco DH-4B aircraft of the US Army Air Service consisting of 
two aerial tanker aircraft and one receiver aircraft in which 
the receiver aircraft remained airborne for more than 37 hours 
during which mid-air refuelling was carried out nine times to 
transfer a total of 2,600 litres of aviation fuel and 140 litres of 
engine oil. Similar aerial refuelling trials were carried out in 
that period by the Royal Air Force of the United Kingdom as 
also by the French Air Force; but not with the same level of 
success as achieved in the US. Over the years, with aerial refuel-
ling being taken up with the Air Forces of several nations, two 
main aerial refulling systems were developed. These were the 
“Probe and Drogue System” and the Flying Boom. The Probe 
and Drogue System proved to be simpler to adapt to existing 
aircraft, but the Flying Boom provides a much faster rate of 
transfer of fuel. However, it requires a dedicated boom operator 
station in the refueller aircraft

The capability of being able to receive fuel while in flight 
allows the receiving aircraft to remain airborne for a longer 
period of time as well as enhance significantly its operational 

range as it can top up its fuel tanks well after getting airborne. 
An aircraft on an operational mission that has the capability to 
receive fuel in flight, can get airborne with much higher payload 
which could be by way of weapon load, cargo or personnel. 
This is particularly relevant if the aircraft is required to operate 
from an airfield located at high altitude which severely limits 
its all up weight for takeoff. If the aircraft is on a strike mission 
deep inside enemy territory, the capability of receiving fuel in 
flight will not only enhance its strike range, it will also facilitate 
launching of strike on multiple targets as well as give the air-
craft more loiter time.

The first time that aerial refuelling was used by aircraft 
that were engaged in actual combat was by the South Korean 
Air Force during the war with North Korea in the early 1950s. 
These missions that were carried the out by the F-84 fighter-
bomber aircraft of the South Korean Air Force with aerial 
refuelling, were undertaken from airfields in Japan as their 
own air bases located in South Korea had been overrun by the 
North Korean forces with the support from China. The South 
Korean Air Force had converted B-29 bombers that were fit-
ted with the drogue-and-probe in-flight refuelling system. The 
probe was fitted on one of the wing-tip fuel tanks of the F-84 
combat aircraft.

The MQ-25 T1 is the predecessor to the four engineering 
development model MQ-25 aircraft under production, the first 
of which is expected to be delivered for operational deployment 
later this year. The US Navy is planning to procure over 70 MQ-25 
T1 aircraft, which will replace the F/A-18E Super Hornets that 
are currently being employed in the aerial refuelling role. This 
will allow the aircraft carrier fleet of the US Navy to have sig-
nificantly higher numbers of F/A-18E Super Hornets available 
for operational missions instead of these being reserved only for 
aerial refuelling missions. The aerial refuelling exercise carried 
out using the MQ-25 Stingray test vehicle on June 04 this year, 
will certainly prove to be a quantum leap in developing the capa-
bility of aerial refuelling for combat platforms. SP

—By Air MArshAl B.K. PAndey (retd)

First Aerial Refuelling  
with a Drone Tanker
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LARGEST INTRUSION INTO 
AIRSPACE OF TAIWAN  

BY PLAAF
An exercise by such a large and varied fleet of military aircraft could 
not have been undertaken without elaborate, meticulous and long term 
planning by the PLAAF

By Air MArshAl B.K. PAndey (retd)

A group of J-11 fighter Jets of plAAf

As per the Ministry of national Defence of the Republic 
of China, the name by which Taiwan’s Ministry of Defence is 
formally known as, a fleet of 28 military aircraft belonging 
to the People’s Liberation Army Air Force (PLAAF) of China, 
intruded into the Air Defence Identification Zone (ADIZ) of Tai-
wan on June 15 this year. The fleet of aircraft of the PLAAF of 

China responsible for the alleged intrusion into the ADIZ of Tai-
wan, consisted of 14 J-16 and six J-11 fighters as well as four 
H-6 bombers that are capable of being equipped with nuclear 
weapons. In addition, there were four other platforms which 
included anti-submarine aircraft, electronic warfare aircraft as 
well as early warning aircraft. It should be evident that an exer-ph
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cise by such a large and varied fleet of military aircraft could 
not have been undertaken without elaborate, meticulous and 
long term planning by the PLAAF as also with due clearance 
from the highest military authority and from the political lead-
ership of the nation.

AIR DEFENCE IDENTIFICATION ZONE
An ADIZ of a nation is an area outside of a country’s territorial 
boundaries and national airspace. Even though, technically the 
ADIZ of a nation is designated as “international airspace”, an 
aircraft belonging to any other country planning to fly through 
it is still required to be identified, regulated, monitored and con-
trolled by the Air Traffic Control (ATC) of the affected nation that 
has suzerainty over the ADIZ. This obviously is in the interest 
of national security of the nation in question which in this case 
happens to be Taiwan. 

As is well known, violation of the airspace under control 
of Taiwan by military aircraft of China has become a frequent 
occurrence more so over the last two years. Such missions by 
the aircraft of the PLAAF also help the armed forces of China 
to obtain intelligence information though aerial reconnais-
sance carried out by some of the intruding aircraft that are 
suitably equipped for this purpose. This 
enables the People’s Liberation Army 
(PLA) of China to update the military 
picture around Taiwan as also to keep 
an eye on military activities by other 
nations that support Taiwan against 
China, the most important nation being 
the United States (US).

INCURSION INTO ADIZ OF TAIWAN ON 
JUNE 15
The incursion on June 15 this year into 
the ADIZ of Taiwan by the fleet of 28 air-
craft belonging to the PLAAF of China, 
comes after a similar exercise under-
taken by China on April 12 this year. In 
the case of incursion on April 12 this year, 
the strength of the fleet of aircraft of the 
PLAAF was 25, only marginally lower as 
opposed to 28 in the incursion on June 
15 that is under discussion. As per the Ministry of Defence of 
Taiwan, some of the combat aircraft from among the intruding 
fleet of aircraft, flew in an area close to the Pratas Island which 
has an area of about 240 hectares and is the largest island in 
the South China Sea located about 170 nautical miles South 
East of Hong Kong. The Pratas Island is administered as part 
of Cijin District of Kaohsiung in Taiwan. The bomber aircraft as 
also some of the fighter aircraft flew around the Southern part 
of Taiwan close to the bottom tip of the island. The Ministry of 
Defence of Taiwan went on to clarify that combat aircraft of 
the Air Force of Taiwan were scrambled to intercept and warn 
the intruding Chinese aircraft as also, ground based air defence 
missile units were activated and placed on a state of high alert 
to track the path of the intruding aircraft and to be prepared to 
take action as directed by the appropriate authority. 

As has already been a well established fact, the latest 
incursion into the ADIZ of Taiwan that was without any clear-
ance by or communication with the ATC of Taiwan, is a con-
tinuation of China’s intentions and efforts to demonstrate its 
capability to dominate the airspace over Taiwan which it con-
siders as an integral part of its own territory. China therefore 

is of the view that it does not need any permission or clear-
ance from any agency especially from the so called Govern-
ment of Taiwan which it does not recognise. China’s stand is 
that there is only one China in the world and Taiwan is part 
of it. The Government of the People’s Republic of China (PRC) 
is the sole legal government of China. Taiwan thus is an inte-
gral part of China and hence it does not recognise the present 
Government of Taiwan.

LANDING OF C-17 - A TRIGGERING FACTOR
One event that is believed to have triggered the latest round of 
incursion into the ADIZ of Taiwan, was the landing of a C-17 
Globemaster III, a strategic heavy-lift aircraft of the US Air 
Force, at the Taipei Songshan Airport in Taiwan on Sunday 
June 06 this year. This facility where the C-17 landed, is a 
mid-size international airport as well as a military airbase 
located in Songshan, serving Taipei, the capital of the Republic 
of China (Taiwan). On board the C-17 were three Senators of 
the US namely Tammy Duckworth and Chris Coons who are 
from the Democratic Party and Dan Sullivan who is from the 
Republican Party. The three US Senators had come with only 
an offer from the Government of the United States of America 

to the Government of Taiwan for the 
donation of 7,50,000 doses of vaccine 
that is a preventive medicine against 
infection by COVID-19. This gesture was 
essentially to help Taiwan cope with the 
shortage of this badly required drug 
which is in short supply as export of this 
medicine to Taiwan had been blocked 
by China. The three US Senators called 
on the President of Taiwan, Tsai Ing-
wen to formally convey the message 
from the US Government regarding the 
offer of the vaccine. The C-17 thus had 
a stopover at the Songshan airport only 
for three hours.

Although seemingly insignificant to 
the rest of the world, the landing of a mil-
itary transport aircraft of the US in Tai-
wan, is viewed by China as an extremely 
provocative action and a clear defiance 

by the US in collusion with Taiwan. The landing of the C-17 
military transport aircraft in Taiwan has been described by the 
Government of PRC as a deliberate and vile political provoca-
tion that was an irresponsible act as well as dangerous. China 
also sees the landing of a US Air Force aircraft in Taiwan as a 
sign of military cooperation between the US and Taiwan and 
hence regards it as a threat to its own security. The purpose 
for which an American military aircraft was made to land at a 
military base in Taiwan, could have been fulfilled equally well 
by a civil airliner or alternatively by an unmarked private jet as 
is generally the practice followed for visits by senior functionar-
ies from the US.

 It is quite obvious that the US Government opted to employ 
a military transport aircraft of the US Air Force to exploit the 
opportunity to convey a clear message to China in a very sub-
tle manner. China also views the landing of a military trans-
port aircraft of the US Air Force at a military air base in Tai-
wan as a clear defiance of the claim by Beijing of sovereignty 
over Taiwan. In the final analysis, this step by the US will only 
serve to further escalate the existing tension between China 
and Taiwan. SP

China is of the view 
that it does not 

need permission 
or clearance 

from any agency 
especially from 
the Government 

of Taiwan which it 
does not recognise
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The rapid growth of both economic and military power of China and 
how it chooses to wield these capabilities, will undoubtedly have 
implications for the world

By Air MArshAl B.K. PAndey (retd)

Unwarranted intrUsions by aircraft of the PLaaf into the airsPace of neighboUring coUntries have increased sUbstantiaLLy

on May 31 this year, as per the Foreign Ministry of 
Malaysia, as many as 16 fighter aircraft belonging to the Peo-
ple’s Liberation Army Air Force (PLAAF) of China, intruded 
into the airspace over Malaysia and flew over the nation’s 
Exclusive Economic Zone (EEZ) without permission from the 
regional air traffic control of the nation despite being requested 
repeatedly to seek proper clearance to do so. The Malaysian 
Air Force scrambled fighter jets to visually confirm the intru-
sion. On the same day, an Ilyushin Il-76 heavy transport aircraft 
of the PLAAF was observed to be flying in the airspace over 
the maritime zone of Malaysia. The intrusion into the airspace 
over Malaysia by military aircraft of the PLAAF is regarded as 

a serious threat not only to the safety of aircraft, both civil and 
military that operate in the airspace over Malaysia with proper 
authorisation, but also to national security and sovereignty of 
the nation as well. Such unwarranted intrusions by aircraft 
of the PLAAF into the airspace of countries in the region, are 
bound to impinge on and strain relations between China and 
the nations in the South East Asian region.

Earlier this year, on April 12, as many as 25 military air-
craft of China including an Airborne Early Warning and Con-
trol System (AWACS) aircraft, had intruded into the Air Defence 
Identification Zone (ADIZ) of the air space under the control 
of Taiwan. Instances of incursion into Taiwanese airspace by 

CHINA – 
A MAJOR DESTABLISING 
FACTOR IN THE REGION
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aircraft of the PLAAF, appears to have become a regular feature 
as it has been occurring frequently as also, this menace has 
increased significantly particularly so over the last two years. 
Aggressive action by China has not remained confined to aerial 
activity alone. In April this year, a vessel of the Chinese Coast 
Guard rammed into a fishing boat in the South China Sea in the 
vicinity of the Paracel islands and managed to sink it. The fish-
ing boat that was destroyed was owned by Vietnam. This inci-
dent was followed by another one involving a conflict between a 
survey vessel of China and an oil exploration vessel of Malaysia. 
This conflict took place in the territorial waters of Malaysia in 
the vicinity of Borneo. This episode was a matter of serious con-
cern not only for Malaysia but even for major nations such as 
Australia and the United States (US) who in response, opted to 
deploy their warships in the area.

CHINA – AN EMERGING POWER
The episodes of airspace violation as also the stand offs between 
Chinese ships and those of Vietnam and Malaysia in the South 
China Sea as described above, may be regarded by some as inci-
dents that are minor in nature or of little concern and may not 
appear to be very significant. However, what is of relevance is 
the phenomenal growth of China over the years into a power 
house, both as a military and economic giant and endowed with 
significant nuclear capability as well. This certainly is bound to 
have far reaching implications especially 
for nations in South and South East Asia. 
Today, in terms of the size of population, 
China is the largest state in the world. 
As compared with the nations in South 
and South East Asia, with the exception 
of India, in terms of size and popula-
tion, China is several times larger than 
all other states. China is being increas-
ingly regarded by a majority of nations 
in the region as well as in the world as a 
developing threat, a perception that led 
to the formation of Quadrilateral Secu-
rity Dialogue or QUAD as early as in the 
year 2007. This organisation was estab-
lished by four major nations of the world 
namely India, the US, Japan and Aus-
tralia. Essentially, this move to initiate 
the setting up of QUAD had been made 
with the aim of countering China’s growing might as also for 
strengthening of military ties amongst the four member nations. 
Since the time that Quad was formed, there has been a distinct 
hardening of attitude towards China among all the four mem-
bers of the newly created organisation who did and continue to 
regard China as the most serious threat to their security.

Ever since Xi Jinping became the President of China, this 
largest state in the world has become increasingly nationalis-
tic and assertive. Under the leadership of President Xi Jinping, 
the armed forces of China have been modernised rapidly and 
the nation has enhanced the presence of its armed forces in 
the South China Sea and the East China Sea – both areas being 
under unending dispute between China and the smaller nations 
in the region.

ROLE OF THE ARMED FORCES OF CHINA
The rapid growth of both economic and military power of China 
and how it chooses to wield these capabilities, will undoubt-
edly have implications for the world, but more importantly, 

for the nations in the Asian region on whom this will have a 
multi-dimensional impact. In the authoritarian political sys-
tem in China, the armed forces of the nation shoulder a major 
responsibility in crafting the security policy of the nation. Thus 
the People’s Liberation Army (PLA) as well as the People’s Lib-
eration Army Navy (PLAN) and the PLAAF ultimately have an 
important role to play in handling the strategic and security 
scenario in the South Asian and South East Asian regions. 
The countries that will have direct impact on their security 
are those in the neighbourhood of China. These countries are 
South Korea, Japan, Taiwan, Vietnam, the Philippines, Malay-
sia, Singapore, Indonesia, Thailand, Myanmar, Laos, Cambodia, 
Bangladesh and Sri Lanka. All these countries will be affected 
one way or the other by the changing economic and military 
capabilities of China, its trade and defence policies, its approach 
toward resolution of bilateral disputes and how it will wield its 
economic and military might as it grows stronger. A country 
such as Indonesia that does not share a land border with China, 
will generally be pressurised by China’s naval power in han-
dling its disputes with China over territorial claims in the South 
China Sea as also its strategic and military relationship with 
other nations such as Myanmar, Vietnam, Laos and Cambodia.

INDIA’S NEIGHBOURHOOD
China has imposed small scale wars on India in 1962 and 1967. 

From the events in the recent past in 
Eastern Ladakh and activities of China 
in India’s neighbourhood, it appears that 
China intends to have tense relation-
ship with India with the possibility of a 
large scale conflict in the future. China 
has taken away ten per cent of territory 
from Bhutan and its attempts to annex 
more of Bhutanese territory in Doklam 
in 2017 was successfully foiled by India. 
Myanmar is under very strong influence 
of China that appears to have instigated 
and supported the recent coup in the 
country. China has been successful in 
building a major international seaport at 
Hambantota in Sri Lanka over which it 
has taken over full control. Pakistan con-
tinues to be a faithful ally of China and 
consequently, a major security problem 

for India especially as both possess nuclear weapons.

CHINA’S PLANS FOR THE FUTURE
To prepare for the challenges that may confront China in the 
future, the leadership of the nation continues to focus primarily 
on three aspects. Firstly, it will continue to enhance its mili-
tary power to attain a level such that it can easily smother any 
dispute that may arise with any nation or nations over territo-
rial claims in the South China Sea. Secondly, China’s intention 
appears to be to enhance its military and economic capabilities 
to a level such that it serves as a deterrent against even major 
players such as the US, Australia and India that the nation may 
have to confront in the future. Thirdly, in the long term per-
spective, China wants to make sure that the nations in the Asia 
Pacific region will regard China as an integral part of security 
arrangement for the region newly crafted by them and that 
its interests are not undermined or compromised in any way. 
China thus aims to perpetuate its status as a major and domi-
nant player in the Asia Pacific region. SP
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ProPelling and 
Collaborating for an 

eleCtriC future
Newer and innovative eVTOLs, electric motors, engines, pertnerships and designs are 

continuously pacing up the UAM ecosystem

By Ayushee ChAudhAry

ElEctric and hybrid-ElEctric propulsion is rapidly rEvolutionising urban air mobility

ph
o

to
g

r
a

ph
: E

m
b

r
a

Er



Civil  Technology

9ISSUE 6 • 2021 www.sps-aviation.com

With an increased focus on reducing the carbon 
emissions, the aviation industry is constantly designing ways to 
innovate. In that attempt, electric propulsion aircraft are gain-
ing momentum as a large number of autonomous electric air-
craft and engines are being developed. There are multiple play-
ers in the market now, some of the major ones who are leading 
the electric aviation scenario have been curated below.

Airbus
European manufacturer, Airbus commenced on its electrifica-
tion journey a decade ago, developing the world’s first all-elec-
tric, four-engine aerobatic aircraft, CriCri. Since then, they have 
been progressing in the electrification of flight. Airbus’ all-elec-
tric, twin-propeller aircraft E-Fan successfully crossed the Eng-
lish Channel in 2015, the electric vertical take-off and landing 
(eVTOL) demonstrator projects, Vahana and CityAirbus, have 
already completed many hours of flight testing programmes 
and E-Fan X is providing important insights on serial hybrid-
electric propulsion. On its path to zero-emission flight, Airbus’ 
EcoPulse, a distributed hybrid-propulsion aircraft demonstra-
tor developed in partnership with Daher and Safran, completed 
wind tunnel testing this month.

Airbus is also working on the electrical engine cooling con-
cept, considering that electrical engines produce heat while 
running, which is why they need a cooling system to lower tem-
peratures, both on the ground and in flight. 

Archer
California-based Archer Aviation debuted its Maker aircraft in 
June 2021. Backed by the United Airlines commercial order 
and the merger with Atlas Crest Investment Corporation, the 
company is valued at $3.8 billion and is confident of its finan-
cial position to continue toward commercial launch in 2024. 
Archer stated that it’s creating the world’s first electric airline 
that moves people throughout the world’s cities in a quick, safe, 
sustainable, and cost-effective manner. As the world’s only ver-
tically integrated airline company, Archer is designing, manu-
facturing, and operating a fully eVTOL aircraft that can carry 
passengers for 60 miles at speeds of up to 150 mph while pro-
ducing minimal noise.

bye AerospAce
American manufacturer, Bye Aerospace 
unveiled an eight-seat all-electric twin 
turbo-prop class airplane, the eFlyer 
800 last month. Performance estimates 
for the aircraft include up to 320 knot 
cruise speed, 35,000 feet ceiling and 
500 nm range with 45-minute IFR 
reserves at normal cruise speed of 280 
knots. More recently, Europe’s first light 
jet fractional ownership brand, JetClub, 
has confirmed adding the Bye Aero-
space electric eFlyer 800 to its fleet.

Safety features of the aircraft 
include two wing-mounted electric 
motors, each with dual redundant 
motor windings, quad-redundant bat-
tery packs and a full airplane para-
chute. One major highlight is that the 
eFlyer 800 will have only one-fifth the 
operating costs of traditional twin tur-
boprops and is geared for the air taxi, 

air cargo, regional and charter aircraft 
markets. Bye claims it to be the first all-
electric propulsion technology airplane 
that achieves twin-turboprop perfor-
mance and safety with no CO2 and 
extremely low operating costs, made 
possible by the electric propulsion sys-
tem and advanced battery cell technol-
ogy that results in significantly higher 
energy densities.

Bye Aerospace and Safran are cur-
rently assessing the most efficient elec-
tric powertrain for the eFlyer 800. The 
plane’s customer deposit agreements 
are complete, and several are being 
developed with US and European air-
taxi, air-cargo and air charter services. 
Bye Aerospace is also in the process of 
obtaining FAA Part-23 certification for 
the eFlyer 2 for the professional flight 
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by Embraer and 
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air mobility (UAM) 
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the Americas
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training mission and the four-seat eFlyer 4 for air taxi, cargo 
and advanced training uses. An agreement has also been signed 
with L3Harris Technologies to develop an all-electric, multi-
mission aircraft that will provide intelligence, surveillance and 
reconnaissance (ISR) capabilities for domestic and international 
ISR mission operators.

eve urbAn Air Mobility solutions
Eve Urban Air Mobility Solutions, (Eve) is developing a full port-
folio of solutions to enable the urban air mobility (UAM) market 
and has been continuously taking efforts in that direction.

Eve, which is backed by Embraer and leading vertiport com-
pany Skyports created a partnership to develop UAM solutions, 
with a focus on vehicle-vertiport operations in early adopter mar-
kets in Asia and the Americas. The companies plan to use Eve’s 
zero-emission and low noise eVTOL vehicle, Urban Air Traffic 
Management (UATM) software, and UAM services to develop a 
concept of operations that will inform operational procedures, as 
well as vehicle and services development.

Eve had recently announced partnerships with Ascent, Helisul 
Aviation and Halo as well. With Ascent, the focus is on accelerating 
the development of the UAM ecosystem in Asia-Pacific markets 
while with Helisul Aviation, one of the largest helicopter operators 
in Latin America, it is to create an ecosystem-wide approach for 
UAM operations in Brazil. Helisul partnership includes an order 
for up to 50 eVTOLs with deliveries expected to start in 2026. With 
Halo, Eve is developing UAM products and services in the United 
States (US) and the United Kingdom. This partnership includes 
an order for 200 of Eve’s eVTOL aircraft (one of the largest in the 
UAM market), deliveries expected to start in 2026.

eviAtion AircrAft
Israel headquartered Eviation Aircraft’s Alice, which is one of 
the earliest known names in the electric propulsion market is 
“designed from the ground up for a relaxing regional commute 
without any compromise on luxury”. Created in collabora-
tion with an ecosystem of partners, Alice is built of innovative 
components from 11 countries to make flight the sustainable, 
affordable, quiet solution to regional travel. Alice will be avail-
able in the US and EU markets first.

In the most recent development, Honeywell Aerospace has 
unveiled a lightweight, low-maintenance cooling system for 
developers of UAM and electric aircraft, and has named Evia-
tion’s Alice as a launch platform for the energy-efficient feature.

Kitty hAwK
First deployed in 2019, American manufacturer Kitty Hawk’s 
Heaviside is a single-passenger vehicle built on the promise of 
eVTOL technology.

In the expansion of its operations, recently, Kitty Hawk collab-
orated with emergency response and healthcare company Falck 
to establish a joint innovation platform creating a framework for 
Project Heaviside to be used in emergency response operations. 
This will enable eVTOL aircraft to be an addition to Falck’s ser-
vices, increase flexibility and reduce emergency response time.

Another milestone was reached with AFWERX Agility Prime 
in May with the completion of the first operational exercise. 
A diverse group of industry and government operators, engi-
neers, and test professionals assessed the ability to do medical 
evacuation, personnel recovery, and logistics with Kitty Hawk’s 
Heaviside. 

Designed to be fast, small, quiet and green, the aircraft 
flies at up to 180 mph with a potential range of 100 miles plus 

reserves on a single charge. Heaviside takes off and lands in a 
30×30 foot space, reaches sound levels of 38 dBA at 1,000 feet, 
is 100x quieter than a helicopter and requires less than half the 
energy per mile of a conventional electric car.

liliuM
In March 2021, German Lilium revealed the development of its 
7-Seater Lilium Jet, a unique aircraft design, technology and 
architecture. Earlier this year, it was announced that Lilium was 
pursuing concurrent certification of the Jet with the European 
Union Aviation Safety Agency (EASA), the European regulator, 
and the Federal Aviation Administration (FAA), its US coun-
terpart, through provisions under the Bilateral Aviation Safety 
Agreement (BASA) between the EU and US.

Just this month, Lilium partnered with Honeywell to develop 
the Jet’s avionics and flight control systems. Honeywell’s Com-
pact Fly-by-Wire System will act as the flight control system on 
the Lilium Jet, responsible for controlling its moveable parts, 

including the 36 control surfaces and ducted fans that will pro-
vide its high levels of maneuverability in every stage of flight.

MAgniX
Headquartered in US, electric motor manufacturer, MagniX has 
developed the leading propulsion systems for electric aircraft, 
including motors, inverters and motor controllers, providing 
a family of complete electric propulsion units (EPUs). The EPUs 
include a series of enhanced features to enable a simplified, reli-
able, and convenient adoption of all-electric power, stated MagniX.

The magni350 EPU is a 450 SHP (Shaft horsepower), 350kW 
(kilowatt), 1600 Nm (nautical miles) – class EPU while the 
magni650 EPU is an 850 SHP / 640kW / 3000 Nm – class EPU. 
Each EPU includes a magni350 and magni650 motor respec-
tively with a common-core architecture using the company’s 
magniDrive-100, which is a 170kW inverter / motor controller 
power electronics unit. Both motors operate at 2300 rpm (revo-
lutions per minute) or less, are liquid cooled and designed for 
30,000ft of altitude in unpressurised environments.
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The magniDrive– 100 is a multi-application, high-perfor-
mance power electronics solution including both the inverter 
and motor controller functions. 

pipistrel
Slovenian light aircraft manufacturer celebrated one year of 
EASA granting the first type-certificate for a battery-powered 
aeroplane, the Pipistrel Velis Electro. “The interest sparked in 
the aviation community has been overwhelming, and one year 
after, the Velis Electro is becoming a favourite among pilots and 
flight schools,” stated the company. It also highlighted the first 
year of the Velis Electro in numbers and achievements:
•	 Five	aircraft	per	month:	current	production	rate	of	the	Velis	

Electro.
•	 SixVelis	 Electro	 ordered	 by	 launch	 customer,	 the	 French	

Aeronautical Federation (FFA).
•	 50	aircraft	plus	150	options	 is	 the	 largest	order	so	far,	by	

Green Aerolease.

•	 13	aeroplanes	form	the	largest	fleet	currently	in	operation	
by AlpinAirPlanes, accumulating an average of 150 flight 
hours per month in 10 Swiss flight training organisations.

•	 Nine	countries	already	operating	the	Velis	Electro:	Belgium,	
France, Germany, the Netherlands, Norway, Slovenia, Swe-
den, Switzerland, and the United Kingdom.

•	 200+	pilots	have	received	their	endorsements	to	fly	the	Velis	
Electro.

•	 29	pilot	instructors	have	been	approved	to	train	on	the	air-
craft.

•	 27	 Part-66	 licensed	 mechanics	 from	 9	 Part-145	 mainte-
nance organisations have been trained to maintain and 
repair the Velis Electro.

•	 1500+	 flight	 hours	 have	 been	 logged	 so	 far	 on	 the	 entire	
fleet, allowing to save 95 tonnes of CO2 with respect to older 
fuel-guzzling trainers (classic two-seat aircraft burning 20 
kg of fuel per hour).
In the most recent development, two Velis Electro will be 

leased by the Danish Defence, becoming the first air force to 

operate electrically powered aircraft. The Danish Ministry of 
Defence has launched an action plan focusing on the transition 
to more environmentally friendly solutions.

Together with its Munich based subsidiary, Amazilia Aero-
space, SF Express has also partnered with Pipistrel, to acceler-
ate the development of commercial large scale UAV operation. 
Amazilia Aerospace will deliver an advanced digital flight con-
trol and vehicle management system for an innovative VTOL 
cargo drone designed and manufactured by Pipistrel.

rolls-royce
Rolls-Royce is entering new aviation markets to spearhead sus-
tainable power and as part of that mission the engine maker 
will be developing energy storage systems (ESS) that will enable 
aircraft to undertake zero emissions flights of over 100 miles 
on a single charge. To deliver this technology, the company is 
planning an £80m investment in ESS over the next decade to 
strengthen its position as the leading supplier of all-electric and 
hybrid-electric power and propulsion systems for aviation.

These aerospace-certified ESS solutions will power electric 
and hybrid-electric propulsion systems for eVTOLs in the UAM 
market and fixed-wing aircraft, with up to 19 seats, in the com-
muter market. By 2035, Rolls-Royce is planning to integrate more 
than 5 million battery cells per annum into modular systems.

In collaboration with airframer Tecnam, Rolls Royce is cur-
rently working with Widerøe – the largest regional airline in 
Scandinavia – to deliver an all-electric passenger aircraft for 
the commuter market, which is planned to be ready for revenue 
service in 2026. Rolls-Royce will deliver the entire electrical 
propulsion system including an energy storage system for the 
new P-VOLT aircraft.

volocopter
German manufacturer, Volocopter has been at the forefront of 
UAM. On June 21, Volocopter, flew their Volocopter 2X eVTOL 
aircraft at Le Bourget Airfield during the Paris Air Forum. The 
flight demonstration of Volocopter 2X and the VoloCity model 
onsite showcased the progress made by the company in intro-
ducing eVTOL aircraft as an addition to existing transportation 
in the Paris region. The 3-minute remote controlled flight was 
the first public flight demonstration of an electrically powered 
air taxi in France. The Volocopter 2X flew a 500 m route at 
speeds up to 30 km/h and 30 m high. In September 2020, Volo-
copter was announced as the first vehicle and operations part-
ner for the launch of the UAM industrial branch in Paris.

Volocopter is also working on an agreement with Groupe 
ADP and RATP Groupe to collaborate for the 2024 Olympics to 
strengthen regional connectivity in a meaningful way and show-
case the benefits and key attributes of UAM. Recently, Volocopter 
also unveiled its newest aircraft, VoloConnect, at EBACE Con-
nect. Expected to achieve certification within next five years, the 
eVTOL is designed to connect suburbs to cities and complements 
the company’s existing family of aircraft for the intra-city mission.

Volocopter’s aircraft family has been extending the compa-
ny’s UAM ecosystem coverage to the suburbs with existing port-
folio of UAM ecosystem solutions: VoloDrone, VoloCity, VoloPort, 
and the digital platform, VoloIQ.

Electric and hybrid-electric propulsion is rapidly revolution-
ising mobility technologies across industries with many more 
players and technologies being explored. It is also striking to 
witness multiple collaborations coming around which further 
ensures that electric propulsion is going to bring about a signifi-
cant transition in the aviation industry. SP
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IndIGo SelectS cFM’S 
leAP-1A enGIne & ServIceS 
AGreeMent For A320neoS

The engines have been selected to power the airline’s fleet of 310 new Airbus A320neo, 
A321neo, and A321XLR aircraft

By Ayushee ChAudhAry

IndIGo’s aIrbus a320neo 
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india’s major low-cost airline, indiGo recently 
announced an agreement with aircraft engine manufacturer 
CFM International for 620 new installed engines and associated 
spare engines. IndiGo has selected LEAP-1A engines to power 
its fleet of 310 new Airbus A320neo, A321neo, and A321XLR 
aircraft. In addition to this a long-term, multi-year service 
agreement is in place.

IndiGo has been a CFM customer since 2016. The LEAP-1A 
engines were chosen by the Indian carrier in 2019 when a long-
term service agreement was signed for engines to power 280 
A320neo family aircraft. The contract, included spare engines and 
an overhaul support agreement, is valued at more than $20 billion 
US at list price. This new announcement furthers agreements for 
a total of 590 IndiGo A320neo family aircraft to be delivered from 
2023 onwards. At present, the airline is operating seven A320neo 

and 15 A321neo with LEAP-1A engines. India is the single biggest 
market for the A320neo family, with about 900 aircraft ordered 
between two of the biggest budget carriers, IndiGo and GoAir.

“This is a pivotal milestone that reiterates our unflinching 
commitment to strengthen our network not just in India, but 
internationally, as well, over the next decade. India’s aviation sec-
tor is poised to grow strength to strength, and we will continue to 
build a world class transportation network. We are here to serve 
more customers, and moreover, deliver on our promise of provid-
ing low fares and a courteous, hassle free experience to them,” 
said Ronojoy Dutta, Chief Executive Officer of IndiGo who believes 
this will in turn strengthen economic growth and mobility.

IndiGo claims to be amongst the fastest growing low-cost 
carriers in the world, operating around 1,200 daily flights and 
connecting 66 domestic destinations and 24 international des-
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tinations. Even amid the pandemic, the airline has managed to 
fair well. It has also been adding new regional destinations to the 
list lately. Besides that, building on the Cargo business in recent 
years, the budget carrier has also initiated a freighter programme 
and is in the process of sourcing four A321ceo aircraft each of 
which will be converted from passenger jets to a full freighter 
configuration. A Letter of Intent has been signed with a lessor for 
two aircraft. Airplane manufacturer Airbus estimates that India, 
which currently has 99 operational airports, is set to reach 200 
airports by 2040. Meanwhile, air cargo is projected to quadruple 
to 17 million tons in the same timescale.

However, the past year has not been so kind for anyone in 
the aviation industry. IndiGo had also announced a consolidated 
year-on-year net loss of `1,147 crore in the fourth quarter of 
FY 2020-21, which ended on March 31, 2021. As per a regula-
tory filing by the airline, besides this, the airline’s revenue from 
operations went down 25 per cent to `6,222 crore in the March 
quarter as against `8,299 crore in the corresponding quarter in 
the previous year.

The LEAP-1A engines agreement though feels like an opti-
mistic move in strengthening the airline’s plan ahead. “We are 
pleased to extend our partnership with CFM for our next batch 
of Airbus A320neo, A321neo and A321 XLR aircraft,” said Riyaz 
Peermohamed, Chief Aircraft Acquisition and Financing Offi-
cer of IndiGo. He added that the introduction of the CFM LEAP 
engines in our fleet will allow us to maintain our strong focus on 
lowering operating costs and delivering fuel efficiency with high 
standards of reliability.

“We are incredibly honored by IndiGo’s renewed trust in 
CFM. We are fully committed to helping IndiGo optimise its 
operations by providing them with the industry-leading asset 
utilisation, fuel efficiency, and overall cost of ownership”, said 
Gaël Méheust, President and CEO of CFM International.

The LEAP engine is among the most renowned, having 
logged more than 10 million engine flight hours in less than five 
years of commercial service. Continuously setting new industry 
standards for asset utilisation, while reducing fuel consumption 
and CO2 emissions by 15 per cent, it maintains the highest reli-

ability rates in this thrust class. The engine is a product of CFM 
International, a 50/50 joint company between GE and Safran 
Aircraft Engines. This engine has experienced the fastest order 
ramp up in commercial aviation history and CFM has delivered 
approximately 2,800 installed LEAP engines.

The LEAP fleet surpassed 10 million engine flight hours and 
five million flight cycles in less than five years of commercial 
service. Since the first LEAP-powered flight entered commercial 
service in August 2016, the engine program has grown expo-
nentially with nearly 1,400 LEAP-powered aircraft have been 
delivered to some 136 operators on five continents by the end 
of this year’s first quarter, CFM informed.

CFM believes the LEAP engine to be the culmination of cut-
ting-edge technology and unparalleled performance mainly due 
to the following highlights:
•	 Leveraging	 the	 successes	and	unrivaled	 experience	of	 the	

CFM56 programme, the LEAP engine is built for 99.98 per 
cent dispatch reliability – which means more time in the air 
and less maintenance time.

•	 The	LEAP	engine’s	 fan	blades	are	manufactured	 from	3D	
woven RTM (Resin Transfer Molding) carbon fiber compos-
ite, an industry first for CFM.

•	 This	technology	results	in	fan	blades	that	are	not	only	light-
weight but so durable that each individual blade is strong 
enough to support the weight of a wide-body airplane.

•	 The	LEAP	engine	 is	 the	 first	engine	 to	use	additive	manu-
facturing to “grow” complex, fully dense yet lighter engines. 
Its fuel nozzles are 25 per cent lighter than previous models 
and five times more durable than parts manufactured con-
ventionally.

•	 The	LEAP	engine	features	the	second	generation	Twin-Annu-
lar, Pre-Mixing Swirler Combustor (TAPS II) that reduces 
NOx emissions. Unlike traditional combustors that mix fuel 
and air inside the combustion chamber, the LEAP nozzle 
pre-mixes these elements to provide lean burn combustion.

•	 The	unique	LEAP	debris	rejection	system	provides	the	best	
erosion protection, preventing sand, dirt, and other harmful 
items from reaching the core. SP

“This is a pivotal milestone that reiterates our unflinching 
commitment to strengthen our network not just in India, but 
internationally, as well, over the next decade. India’s aviation sector 
is poised to grow strength to strength, and we will continue to build 
a world class transportation network.” 
— Ronojoy Dutta, Chief Executive Officer, IndiGo

“We are incredibly honored by IndiGo’s renewed trust in CFM. 
We are fully committed to helping IndiGo optimise its operations 
by providing them with the industry-leading asset utilisation, fuel 
efficiency, and overall cost of ownership.”
— Gaël Méheust, President and CEO, CFM International
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INDIAN ARMED FORCES 
SUPPORT THE COVID-19 
MITIGATION EFFORTS

The Armed Forces are not just providing support to the civil administration and state 
governments in fighting the current pandemic but are also playing a pivotal role  

in conducting the Government’s vaccination drive across the country

Courtesy IndIan aIr Force headquarters

IAF’s C-17 At HAmburg germAny

indian Armed Forces have been an integral part of 
the National effort towards mitigating the effect of Covid-19 
since last year. As resources and manpower were mobilised to 
strengthen the set up of field hospitals and ensure effective coor-
dination amongst Services and civil administration, IAF trans-

port aircraft and helicopters undertook operations for speedy 
air transportation of covid samples, medicines and essential aid 
to various parts of the country. The evacuation of Indian citizens 
from Wuhan and Iran were amongst the first missions under-
taken by IAF aircraft in the first wave of the pandemic.PH
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ConduCt of operations- MediCal support and  
air effort
As the country battles Covid-19 in 2021, the Armed Forces as 
part of their operational response, have synergised individual 
service efforts towards a composite National response. The 
training of the Armed Forces has been brought to fore effec-
tively bridging gaps, allowing civil authorities to standardise 
pandemic response solutions across states.

DRDO run Covid hospitals set up exclusively for civilians at 
Delhi, Ahmedabad, Bihta, Lucknow and Varanasi are manned 
by the medical personnel of the Army, Navy and the Air Force. 
Each of these hospitals provides clinical management to mod-
erate and severe cases of Covid pneumonia and are equipped 
with necessary medical equipment including ventilators and 
essential ancillary services. 78 Medical Officers, 37 Nursing 
Officers and 73 Medical Assistants of IAF are working in four 
DRDO hospitals at Delhi, Ahmedabad, Bihta and Lucknow.

Within the Indian Air Force, Covid care infrastructure has 
been beefed up in Command and Air Force Hospitals. Doctors 
and paramedics have been redeployed from less affected places 
to areas which have a high case load. While providing medical 
care for IAF personnel and their families, veterans and their 
family members are also being attended to at various regional 
and local facilities. Wherever spare capacities are available, 
doctors and paramedics are being deployed in aid of civil popu-
lation. Facilities have been created at certain locations for Covid 
care which are manned by IAF doctors and paramedics to pro-
vide necessary succour to the local population. For example, a 
100 beds facility, entirely staffed by Air Force medical person-
nel, is functional at Bengaluru, with admissions being coordi-
nated by the Karnataka government. In addition, a 100 beds 
Covid care and recuperation facility has been recently set up 
in collaboration with a civil organisation, M3M foundation at 
Gurugram.

Towards supporting the set up and sustenance of medical 
infrastructure across the country, IAF has made available maxi-
mum platforms, heavy and medium lift transport aircraft as well 
as helicopters, for Covid-19 mitigation tasks on a 24x7 basis. 42 
transport aircraft have been earmarked which include:
•	 12	heavy	lift	aircraft	i.e.,	
 – C-17 & IL-76 and 
•	 30	medium	lift	aircraft,	i.e.,	
 – C-130 and An-32s

In addition, helicopters have been deployed wherever 
required. A major part of the operations this year comprises airlift 
of cryogenic oxygen containers from abroad and transportation 
within the country. This has resulted in capacity enhancement 
and also in drastically reducing the transportation time for empty 
oxygen containers to reach the recharging facilities. The IAF has 
flown C-17 and IL-76 aircraft to 13 countries in this effort (Singa-
pore, Thailand, Indonesia, UAE, Kuwait, Qatar, France, Germany, 
UK, Belgium, Australia, Netherlands, and Israel). The transporta-
tion of oxygen tankers within the country is being undertaken 
on a daily basis with an average of 10 to 11 aircraft ferrying the 
tankers to recharging facilities at Jamnagar, Panagarh, Ranchi 
and Bhubaneswar.

Since 15 May, IAF aircraft are airlifting empty oxygen con-
tainers from the country to countries abroad for recharging and 
subsequent return by sea, setting up an Air-Sea logistics supply 
chain which will make medical oxygen available in reduced time-
lines. IAF aircraft have airlifted more than 120 oxygen contain-
ers from abroad and about 670 cryogenic oxygen tankers have 
been transported within the country. If the available medical 

oxygen were to be put into a measurable perspective, a single 
oxygen container of 20 MT capacity makes available 2,449 medi-
cal cylinders supporting about 1,200 oxygen beds on a 24 hour 
cycle. Additionally, air-lift of oxygen concentrators, ventilators, 
raw material for oxygen plants, oxygen generators, essential 
medicines and medical personnel for set up of Covid facilities 
and hospitals is an essential part of these missions and is being 
centrally coordinated from Air HQ.

The IAF has so far flown more than 1,500 sorties, trans-
porting close to 14,000 T of load in about 3,000 hours towards 
Covid mitigation tasks. The total Air miles flown have recently 
crossed the two million kms mark, which could be equivalent to 
going around the globe 55 times.

Since April 27, 2021, IAF has been operating a Covid Air 
Support Management Cell (CASMC) at Air Force Station Palam 

(toP) IL-76 oF IAF At bAngkok; 
(Above) IL-76 oF IAF,  LAnded At PAnAgArH From bAngkok.
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to efficiently coordinate speedy dis-
tribution of Covid medical aid coming 
from various agencies. The cell is oper-
ational round the clock and coordinates 
resources which include manpower, 
ground handling and loading equip-
ment to cater for surge operations. The 
cell maintains communication links 
with important stakeholders like Minis-
try of Health and Family Welfare, Min-
istry of Defence and Indian Red Cross 
Society for seamless flow of information 
and to reduce time delays. Customs and 
Warehousing issues are being coordi-
nated with Delhi International Airport 
and Air India. Till date CASMC has 
transported more than 700 T of load 
and coordinated over 400 sorties to various parts of the country.

optiMisation of efforts
All assigned tasks are being undertaken in the ‘mission mode’. 
The entire effort has been optimised by centralised planning 
and decentralised execution by following the ‘Hub and Spoke’ 
model. This ensures that aircraft are able to effect a quick turn-
around and need not come back to the parent base to under-
take their next mission. Mission accomplishments being the 
focus, efforts are made to ensure that our training and experi-
ence in IAF is put into practice in these challenging times. By 
gainfully utilising all available resources and supporting each 
other at all times, the desired work output is being ensured.

Since the beginning of the Covid surge, aircrew and techni-

cians across the board have been aug-
mented. The medical, administrative 
and logistics chain have been activated 
with personnel working in tandem to 
facilitate efficient transfer and receipt 
of essentials and ensure that maxi-
mum numbers of personnel are avail-
able to undertake operations. Those out 
of active branch duties due to courses 
or posting to staff appointments have 
been given quick refreshers to get back 
into their job. Internally adequate pre-
ventive measures are being taken like 
vaccination, strict Covid-19 protocols 
and segregation of crew earmarked for 
operations.

IAF is also ensuring that as person-
nel work into extended hours they are protected at all times, 
and the crew is able to maintain a bio bubble, both at and off 
base. Proper supervision is being ensured at all levels. Night 
stay of aircraft at outstations has been minimised to avoid 
exposure. All personnel have been adequately educated about 
following Covid appropriate behaviour and crew advised to use 
PPE. The crew has been advised to stay connected with their 
families to ensure that even as they stay away; they remain in 
touch and are available for mutual support.

ConClusion
The Indian Air Force remains focused to ensure that maximum 
platforms and personnel are available to continue effective contri-
bution in the national effort to combat the Covid-19 pandemic. SP

IAF has been 
operating a Covid Air 
Support Management 

Cell (CASMC) that 
has transported more 

than 700 T of load 
and coordinated over 
400 sorties to various 
parts of the country

IL-76 oF IAF At bAngkok For CovId-19 reLIeF eFForts
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By Air MArshAl B.K. PAndey (retd)

All resources AvAilAble with the the brAziliAn Air Force were deployed For logistics And trAnsportAtion oF supplies And personnel to 
even the remotest corner oF the nAtion

BRAZILIAN AIR FORCE’s 
ROLE IN COMBATTING 

COVID-19
The Brazilian Air Force came forward to join hands with other agencies in support of the 

battle against a new type of invisible enemy by way of the COVID-19 Pandemic
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The Brazilian Air Force which in Portuguese language 
is called Força Aérea Brasileira (FAB), was raised in the year 
1941 as an independent entity when the air elements that were 
existing at that time as a part of the Army and the Navy of Brazil, 
were merged into a single military force. This new entity was ini-
tially christened as National Air Force and later renamed as FAB. 

BRAZIL AS A NATION
Brazil, formally known as the Federative Republic of Brazil, is 
the fifth largest nation in the world and it is the largest among 
the countries in the South American Continent as well as in 
Latin America. The nation covers an area of nearly nine million 
square kilometres and has a population of over 211 million. 
It has a 7,400 km coastline along the Atlantic Ocean and has 
common border with every country in South America except for 
Chile and Ecuador. Brazil was added to the map of the world 
during the great European explorations in the late 15th century 
led by Portugal and Spain. Fortunately, today, unlike India, Bra-
zil does not face the problems arising out of being surrounded 
by nations that are inimical or hostile. The armed forces of the 
nation thus do not face a perpetual challenge to national secu-
rity from neighbouring countries as is the case with India.

BRAZILIAN AIR FORCE
Soon after its formation, the Brazilian Air Force was involved 
in the Second World War and made a significant contribution 
initially on the Italian front as part of the allied forces and later 
in other sectors. During the Cold War, Brazil was allied with the 
United States (US) and the North Atlantic Treaty Organisation 
(NATO). On its own, the Brazilian Air Force carried out opera-
tions against Maoist guerrilla groups in the region and later in 
the war in Falklands. However, operations by the Brazilian Air 
Force have been focused largely on logistic missions as part of 
Allied forces during the Italian campaign and on undertaking 
missions from the United Nations (UN).

AIRCRAFT WITH THE BRAZILIAN AIR FORCE
Over the years, backed by a well developed, highly dynamic and 
growing aerospace and defence industry of the nation, the Bra-
zilian Air Force today, is equipped with a variety of platforms 
including a range of combat aircraft, transport platforms and 
helicopters. Some of the platforms currently in service with the 
Brazilian Air Force include a few acquired from foreign sources. 
The transport and helicopter fleets of the Brazilian Air Force 
that have been in focus for their role in the battle against the 
COVID-19 Pandemic, today consist of a mix of foreign and indig-
enously produced platforms. The fleet 
of transport aircraft acquired from for-
eign sources not for use by VIPs, but for 
military transport roles, include the four-
engine Lockheed Martin C-130 Hercules 
tactical transport aircraft and the Cessna 
208 light-weight turboprop aircraft, both 
from the US. The remaining aircraft in 
the utility transport fleet consist of plat-
forms produced by Embraer, a major 
player in the aerospace industry of Bra-
zil. These platforms include the newly 
developed Embraer C-390, a medium 
size, high wing, tactical transport air-
craft powered by two jet engines as also 
a series of twin-engine utility transport 
aircraft namely the Embraer 100, 110, 

120 and the latest Embraer 190. The rotary wing fleet that can 
be utilised for undertaking non-VIP transport support missions, 
include the Eurocopter 135 procured from France and the Sikor-
sky UH-60 procured from the US.

BATTLING THE COVID-19 PANDEMIC
The aim that the Brazilian Air Force has 
set for itself is to ensure the sovereignty 
of national airspace and to be prepared 
to defend the homeland against any 
threat in any form to national security. It 
was only an expected and an appropri-
ate response by the Brazilian Air Force 
to come forward and join hands with 
other agencies in support of the battle 
against a new type of invisible enemy 
by way of the COVID-19 Pandemic that 
had become a serious threat to the 
well being of the nation itself. On its 
part, the nation too expected its armed 
forces including the air arm, to play a 

During the COVID-19 
Pandemic, in 

operations beyond 
the routine for 

two months, the 
Brazilian Air Force 
flew over 500 hours 

transporting 250 
tonnes of cargo

c-105 AmAzonAs AircrAFt
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BRAZiLiAN AiR FoRCE ANd Covid-19 

c-130 hércules 

c-98 cArAvAn

vc-99 emb -145

h-60l blAck hAwk

c-105 AmAzonAs AircrAFt

vc-2 emb 190

c-95 bAndeirAnte

c-97 brAsiliA

c-390 millennium

On March 20, 2020, the Brazilian Ministry of Defense activated 
the Joint operations center to coordinate and plan the role of the 
Armed Forces in combatting the covid-19 pandemic. ten Joint 
commands were also activated, covering the entire national ter-
ritory in addition to the Aerospace command (comAe), which is 
permanently operational.

the first mission of the brazilian Air Force (FAb) was even 
before, in February 2020, when two vc-2 aircraft was sent to rescue 
34 brazilians in china, the epicenter of the pandemic, in support of 
operation return to the homeland.

in January 2021, when was registered an increase in cases of 
covid-19 in the north region, mainly in manaus (Amazonas state), 
FAb worked with great effort of aircraft and personnel to support the 
local health system with transport of cylinders and oxygen tanks, as 
well as the removal of patients from manaus to several brazilian cities.

FAb also transported supplies, stretchers, electric generators, 
and field hospital infrastructure. Also in January 2021, the c-390 
millennium and c-130 hercules aircraft were adapted to transport 
an equipment called iso container, which allows receiving approxi-
mately 6,000 m³ of liquid oxygen and accelerated the replacement in 
the capital of Amazonas.

the brazilian Air Force is focused on this operation and working 
day to day to assist in all actions under its responsibility. As comAe is 
a permanently activated and centralized Joint command, its involve-
ment is quick and assertive, thus facilitating support for brazilian 
society. therefore, the characteristics of the three Armed Forces, 
coordinated by ministry of defence, complement each other: navy, 
Army and Air Force act together to quickly reach the most distant 
locations with the necessary structure and maximizing resources.

interoperability between the branches, coordinated by the 
ministry of defence, is one of the main highlights of this operation, 
which reflects the maturity, commitment and professionalism of the 
brazilian Armed Forces. besides that, the military work integrated 
with hospitals, health professionals and many other technicians 
and institutions placed at the frontline in the fight against covid-19.

in June of 2021, FAb reached more than 5,700 flight hours in 
compliance with several actions against the pandemic, resulting in 
the transport of more than 5,000 tonnes of cargo and more than 
6,400 people - the majority being health professionals.

AircrAft useD in OperAtiOn cOViD-19
•	 C-130	Hercules;
•	 H-60L	Black	Hawk;
•	 C-95	Bandeirante;
•	 C-98	Caravan;
•	 C-105	Amazonas;
•	 C-97	Brasília;
•	 VC-99	EMB	-145;
•	 VC-2	EMB	190	and	
•	 C-390	Millennium.

MAin MissiOns perfOrMeD By fAB in  
OperAtiOn cOViD-19: 
Logistic	Air	Transport;	Transport	of	patients	and	healthcare	profes-
sionals;	 Repatriation	 flights;	 Actions	 to	 support	 the	 citizens,	 such	
as donation of supplies and prevention campaigns. SP

— Information courtesy Brazilian Air Force Headquarters
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pivotal role in the government’s effort to contain the spread of 
the COVID-19 Pandemic.

The first task assigned by the Government to the Brazilian 
Air Force even before the outbreak of the COVID-19 Pandemic 
in the nation, was to participate in the planning and execution 
of the repatriation of the citizens of Brazil who were trapped 
in the Wuhan province of China due to the lockdown imposed 
by the Chinese government in an effort to control the spread of 
the Corona Virus. As operation of civil flights to China had been 
stopped, transport aircraft of the Brazilian Air Force was the 
only option available to the government of Brazil for evacuation 
of its stranded citizens.

PERSPECTIVE OF THE GOVERNMENT OF BRAZIL
On March 18, 2020, General Fernando Azevedo e Silva, the Min-
ister of Defence of Brazil, formally declared that along with the 
Army and the Navy of Brazil, the nation’s Air Force too as well 
prepared to join hands in the effort to combat the COVID-19 Pan-
demic and was always ready to offer all its operational and logis-
tic resources. In a briefing to the media, the Minister of Defence 
stated that as the nation was effectively in a state of war, the 
citizens of Brazil can count on the three services to be in support 
of the people through thick and thin. He said that all resources 
available with the Brazilian Aerospace Command, particularly in 
terms of logistics and transportation of supplies and personnel, 
are and would always be available for the citizens of Brazil. He 
went on to say that a Crisis Committee had been constituted at 
the Joint Operations Centre of the Ministry of Defence which will 
receive request for support and assistance that will be provided 
by the Brazilian Air Force even the remotest corner of the nation.

TASKS UNDERTAKEN BY THE BRAZILIAN AIR FORCE
The exercise to evacuate Brazilian citizens stranded in Wuhan 
commenced on February 04, 2020 with two Embraer 190 air-
craft that were normally used for VVIP flights. These aircraft 
were suitably reequipped with the required medical stores and 

qualified personnel including biological warfare specialists who 
were deputed to be on board the aircraft for the task. A total of 
34 citizens of Brazil who were stranded in Wuhan, were suc-
cessfully evacuated in five days. On return to their homeland, 
the 34 returnees along with the personnel who were on board 
the aircraft including all the members of the crew, had to be 
quarantined for 15 days after which the returnees were flown 
to their respective destinations. This exercise that was car-
ried out with a high degree of professionalism was named as 
Operation Return. Apart from the evacuation of personnel from 
Wuhan, the Brazilian Air Force flew a number of other missions 
for the repatriation of Brazilian citizens who were stranded in 
Peru and Venezuela due to the closure of land borders. 

On May 4, 2020, the Logistics Support Operations Group of 
the Brazilian Air Force which specialises in logistics support 
for operations and exercises, undertook the task of preparing 
and distributing around 800 meals per day to selected recipi-
ents who were involved in the battle against the COVID-19 Pan-
demic. In January this year, when hospitals in the jungle state 
of Amazonas were confronted with a serious emergency when 
they ran out of vitally needed supply of oxygen in the face of a 
devastating new surge of COVID-19 patients, it was the Bra-
zilian Air Force that came to their rescue. Transport aircraft 
of the Brazilian Air Force airlifted 9,300 kilograms of oxygen 
from São Paulo to Amazonas state capital Manaus in Northern 
Brazil for distribution to hospitals. This came as a much needed 
relief to COVID-19 infected patients who were in utter distress 
due to non availability of oxygen. Brazilian Air Force aircraft 
carried patients, doctors, medical staff and medical stores from 
and to various destinations as per requirements that arose from 
time to time. Such flights were particularly useful to and from 
destinations located in remote areas of the country. During the 
COVID-19 Pandemic, in operations beyond the routine for two 
months, the Brazilian Air Force flew over 500 hours transport-
ing 250 tonnes of cargo using practically all military transport 
aircraft available with the service. SP

c-130 hércules trAnsporting oxygen, From rio de JAneiro
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BRAZILIAN AIR FORCE 
IN WAR 

AGAINST CORONAVIRUS
For over a year now, each day, the Brazilian Air Force (Força Aérea Brasileira or FAB), 

represented by its men and women, bring the war effort into combatting the Coronavirus 
with great vigor and commitment. Overcoming all obstacles, during the entire period of this 
pandemic, men and women are working hard to fulfill the missions assigned to the Brazilian 

Air Force.

By Rohit Goel

FAB is operAting round the clock For constAnt mission requirements oF providing support to BrAziliAns
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Nearly 18 months ago, when the year 2020 started, 
the Brazilian Air Force (Força Aérea Brasileira or FAB) did not 
expect to be fighting a real war against an invisible enemy that 
was taking over the world and Brazil. Demanding that men and 
women of the Brazilian Air Force (FAB) make efforts greater 
than themselves, FAB was asked to join Operation COVID-19, to 
bring relief to the country and deliver supplies across the whole 
nation in this arduous struggle against the ongoing pandemic.

Since then, FAB has been carrying the nation’s hopes of bet-
ter times on their wings every day. With a spirit forged for bat-
tle, the Brazilian Air Force has achieved more than 5,770 flight 
hours in missions to combat COVID-19 since the beginning of 
operations in March 2020. In all, 5,142 tonnes of supplies and 
equipment were transported, in addition to 877 patients and 
6,400 people, majority being health professionals. FAB aircraft 
took vaccines to the most remote points of the country, carried 
thousands of tons of oxygen for people in the Northern Region 
and transported hundreds of patients waiting for medical help 
to several Brazilian cities. Even, Brazilian Air Force Olympic 
athletes were immunized against COVID-19.

While the use of aircraft by FAB could be seen by all, actions 
taken by the other organisations like FAB’s logistics area, who 
took care of the infrastructure, procurement and logistical 
transport were also critical to the entire operations. 

From the time of Operation Return to the Motherland, which 
took place in February 2020, FAB has 
carried out several missions in Operation 
COVID-19 with the sole objective of mini-
mising the impacts of the Coronavirus. 
Following are the missions that the Air 
Force has been carrying out since Brazil 
started to act in the war against the virus.

RepatRiation of BRazilians
FAB placed two aircraft VC-2 available, 
in February 2020, to rescue 34 Brazil-
ians and family members who were 
in Wuhan, China, epicenter of the new 
Coronavirus. In addition to the crew, the 
aircraft carried health professionals for 
monitoring the safety of these people. In 
April 2020, a C-130 Air Force Hercules 
was sent for the repatriation of 50 Brazilians who were in Ven-
ezuela. Then there was also the rescue of 66 citizens who were 
held back in Cuzco, Peru.

DistRiBution of Meals
During Operation COVID-19, in May 2020, the Brazilian Air 
Force carried out production and distribution of meals for 
truckers traveling on the coast São Paulo. A structure was 
assembled for the preparation, storage and distribution of the 
food. The intention was to offer an option to truck drivers due 
to the restriction on delivery of food at service stations located 
along the highway.

Making Masks
In an effort towards preventive care for COVID-19, thousands of 
masks of face protection were produced by military equipment 
specialists as well as in partnership with SENAI of Rio Grande 
do Norte.

soliDaRity CaMpaigns
During 2020, the FAB held campaigns for collection of food, 

clothing and toiletries. With the isolation scenario due to the 
pandemic, many families were left in a vulnerable situation. 
The distribution of these kits was aimed at alleviating some of 
the main needs suffered by them.

tRanspoRt of ppe kits
Still in the first half of 2020, the Air Force completed several 
Air Transport missions carrying equipment of personal protec-
tion, among them, gloves, aprons, alcohol in gel, face shield type 
masks. The supplies destinations were the Health Departments 
of several states in Brazil to serve patients and also profession-
als from the frontline of combat to COVID-19. For the transport, 
the FAB employed aircraft like the C-130 Hercules, C-98 Cara-
van and C-105 Amazon.

DisinfeCtion of puBliC plaCes
The Air Force performed, throughout Brazil, disinfection actions 
and decontamination of public places like hospitals, ports, air-
ports, aircraft, sights, schools and other facilities with the aim 
to reduce the transmission possibilities of the new Coronavirus.

suppoRt to inDigenous populations
The Brazilian Air Force (FAB) maintains support in Air Trans-
port Logistics to carry out Civic Action- -Social in indigenous 
communities. In addition to the transport of personnel from 

Health departments and medical sup-
plies, masks are also taken, protective 
coveralls, gloves, alcohol in gel, malaria 
test kits and COVID-19, medicines and 
food baskets. Actions occurred through 
the Air Force helicopters, capable of 
reaching distant and difficult places 
with no access for takeoffs and landings.

BlooD Donation CaMpaign
In September 2020, the FAB voluntarily 
promoted, within their Military organ-
isations, a campaign to donate blood. 
Objective was to encourage military 
personnel, civilians and dependents for 
blood donation, given the constant need 
of blood supply from centers all over 

the country for combatting the Coronavirus. More than 43,000 
donations were made by military personnel.

suppoRt with health pRofessionals
Health professionals from the Brazilian Air Force, from more 
distinct specialties, working on the front line combatting the pan-
demic, have dedicated their attention and efforts in assisting vic-
tims of COVID-19. The command of the Air Force set up Cellular 
Health Units (UCS) - a kind of mini field hospitals - in the Rio 
de Janeiro (RJ), Natal (RN) and Campo Grande (MS), in the year 
2020; in addition to 16 tents that served of wards at the Delphina 
Aziz State Hospital in Manaus (AM) and other UCS in mounted 
vaccination posts at the Aerospace Museum (MUSAL) and at the 
Air Base of the Galeão, both in Rio de Janeiro (RJ), in 2021.

patient tRanspoRt
In January 2021, the FAB started to transport patients admit-
ted to hospitals of Manaus (AM) to other parts of the country. 
The health system from that state faced difficulties and, to mini-
mize the impacts, hundreds of patients were removed, on board 
C-105 aircraft Amazonas, C-99 and C-97 Brasília, to other cities.

Brazilian Air Force 
has achieved more 

than 5,770 flight 
hours in missions to 

combat COVID-19 
since the beginning 

of operations in 
March 2020
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oxygen DistRiBution huB
With the need to mitigate the lack of oxygen crisis the hub was 
transferred to the Air Base of Brasilia (DF) so that the aircraft 
can load and unload the tanks and proper distribution for the 
supply of oxygen to Manaus and other cities in the state can 
be ensured.

oxygen tRanspoRt
Still focused on service to the health 
system of the Amazonas, the C-130 
Hercules, C-105 Amazonas and C-390 
Millennium aircraft performed daily 
missions to Manaus (AM) and other 
locations in the state. The cargo on 
board was oxygen cylinders, liquid 
oxygen tanks and also oxygen plants. 
In one of these missions, in January 
2021, the C-390 performed for the first 
time the transport of five tanks of liq-
uid oxygen – about 5,500 kg of cargo – 
from the Base São Paulo Airline (BASP) 
to Manaus Air Base (BAMN), in the 
capital of Amazonas and to the city of 
Parintins, second city most populous in 
the Amazon.

RespiRatoR tRanspoRt
As the pandemic spread throughout the country, the Ministry 
of Health, through the Ministry of Defence, requested FAB the 
transport of respirators to equip hospitals in the country. Trans-
port Group Aircraft Special (GTE) and other aircraft, like the 
C-95 Bandeirante, participated in the Operation, taking and then 

distributing the equipment to hospital units throughout Brazil.

VaCCine tRanspoRt
After approval of the emergency use of the vaccine against COVID-
19 in Brazil and upon arrival of the first batch from India, at the 
beginning of January 2021, the distribution of doses occurred. 
Taking the input to the states, aircraft of the FAB started to fulfill 

several missions, with the H-36 Caracal 
and H-60L Black Hawk helicopters and 
the C-98A Caravan aircraft, which car-
ried vaccines for indigenous populations 
and other residents of hard to reach 
locations.

The Brazilian Air Force contin-
ues to operate around the clock to help 
those in need of support. FAB found 
a strong ally in the C-390 Millennium 
during Operation COVID-19. The new 
multi-mission aircraft fulfills, constant 
missions requested by the Ministry of 
Defence, providing support to Brazilians 
with transportation equipment, supplies, 
vehicles, etc. Since the first actions were 
carried out, such as the Operation Return 

to the Motherland Beloved Brazil and Operation COVID-19, FAB 
personnel from all over Brazil are ready to meet the demands of 
the country.

During these challenging times, FAB continues to work 
selflessly and is prepared to overcome all obstacles. The war 
against Coronavirus has not yet ended but as always, Brazilians 
can count on the FAB for the most diverse and decisive actions 
in coping with the pandemic. SP

FAB aircraft took 
vaccines to the most 

remote points of 
the country, carried 
thousands of tons of 

oxygen for people 
and transported 

hundreds of patients

FAB – WiNGS THAT PRoTECT THE CoUNTRY

+5,770
FLiGHT HoURS

LoGiSTiCAL AiR TRANSPoRT

5,140
ToNNES oF 

LoAdS

867
PATiENTS 

TRANSPoRTEd

Data extracted until May 19, 2021

C-105 AMAZONAS
Maximum Speed: 
246 kt (457 km/h)
Service Ceiling:
25,000ft (7,020m)

C-98 CARAVAN
Maximum Speed: 
175 KT (324 km/h)
Service Ceiling:
25,000 ft (7,620 m)

V/C-99
Maximum Speed: 
Mach 0.78 (963 km/h)
Service Ceiling:
39,000 ft (11,890 m)

C-97 BRASILIA
Maximum Speed: 
328 kt (608 km/h)
Service Ceiling:
32,000 ft (9,754 m)

C-95M BANDEIRANTE
Maximum Speed: 
230 kt (426 km/h)
Service Ceiling:
25,000 ft (7,260 m)

C-390 MILLENNIUM
Maximum Speed: 
Mach 0.8 (955 km/h)
Service Ceiling:
36,000 ft (10,973 m)

C-130 HERCULES
Maximum Speed: 
320 kt (593 km/h)
Service Ceiling:
32,000 ft (9,754m)

Source: Brazilian Air Force
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The entrance of the Embraer C-390 Millennium into the Brazilian Air Force comes at a 
crucial moment where air forces and governments seek to update their airlifter fleet and to 

incorporate aircraft with modern technology

By SP’S CorreSPondent

Delivery of 4th C-390 MillenniuM to the Brazilian air forCe

Progress of 
C-390 MillenniuM 

in Brazilian air forCe

Since its first delivery to the Brazilian air Force (FaB) 
in 2019, the Embraer C-390 Millennium multi-mission aircraft 
has been proving its capability, reliability and outstanding per-
formance on domestic and overseas missions, including a joint 
operational exercise with the US Air Force at the start of this 
year. The Brazilian Air Force’s current fleet of the Embraer C-390 
stand at four and these aircraft have exceeded 2,500 flight hours 
in operation, including its extensive use in operations to trans-
port equipment and medical supplies across the country urgently 

needed to address the COVID-19 situation in Brazil. In the first 
three months of 2021, the Brazilian Air Force’s C-390 fleet under-
took more than 75 missions, clocking in 500 flight hours and an 
impressive mission completion rate of 99.7 per cent.

InductIon of the embraer c-390 mIllennIum In fab
On September 4, 2019, Embraer delivered to the Brazilian Air 
Force (FAB) the first multi-mission airlift C-390 at a ceremony 
held at Anápolis Air Base, starting preparations for the air-Ph
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craft’s entry into service by FAB’s First Troop Transport Group 
(1st GTT). Embraer has been conducting theoretical and practi-
cal training with the Air Force teams to start operations.

The programme represents a significant advance in terms 
of technology and innovation for the Brazilian aeronautics 
industry and an operational improvement for FAB’s transport 
aviation. In 2014, FAB had signed a firm order for 28 units of 
the C-390 aircraft and initial logistical support. The aircraft are 
produced at the Gavião Peixoto factory, in São Paulo state.

“The incorporation of the C-390 into the Brazilian Air Force is 
a milestone in military aviation. Its modernity will bring an imple-
mentation and improvement in the doctrine of use of this multi-
mission vector, greatly contributing to the fulfillment of the mission 
to control, defend and integrate the 22 million square kilometers 
under our responsibility”, said the Brazilian Air Force Commander, 
Lieutenant-Brigadier Antonio Carlos Moretti Bermudez.

“The entry into service of the C-390 by FAB represents an 
important milestone for the program and it will certainly increase 
the growing international interest for this aircraft, consolidating 
the path to new sales”, said Jackson Schneider, President and CEO 
of Embraer Defense & Security. “We are confident that the C-390, 
in addition to successfully fulfilling the missions required by our 
Air Force, will have a positive economic impact on job creation and 
new investments in Brazil, as well as high value-added exports.”

On December 13, 2019 Embraer delivered the second C-390 
multi-purpose transport aircraft to the Brazilian Air Force (FAB). 
The jet, registered FAB-2854, took off from the manufacturer’s 
headquarters in Gaviao Peixoto and proceeded to Anapolis Air 
Base (Wing 2), to be operated by the First Troop Transport Group.

Embraer delivered the third multi-mission medium airlift 
C-390 Millennium in the series to the Brazilian Air Force (FAB) 
on June 29, 2020. Similar to the first two units delivered in 2019 

and the additional 25 which will be delivered to the FAB, this 
third unit was prepared to perform aerial refueling missions and 
will be operated by First Troop Transport Group (1st GGT).

“Receiving the third C-390 Millennium aircraft is a mat-
ter of great satisfaction for the Air Force Command, because it 
will be supporting the missions already underway by the other 
two aircraft. The greatest example is the aircraft’s use for the 
aerial transport of supplies and equipment for combatting and 
preventing COVID-19, within the operation coordinated by the 
Ministry of Defence, which represents an important initiative 
for Brazilian society,” said the Brazilian Air Force Commander, 
Lieutenant-Brigadier Antonio Carlos Moretti Bermudez.

Embraer delivered the fourth C-390 Millennium multi-mis-
sion medium airlifter of a total of 28 units to the Brazilian Air 
Force (FAB) on December 19, 2020. Like the three units already 
in operation, the fourth airlifter will be operated by the First 
Troop Transport Group (1st GTT). All 28 aircraft ordered by 
FAB are equipped to perform aerial refueling missions.

“We are very pleased with the delivery of the fourth C-390 
Millennium to the Brazilian Air Force, as the airlifter has 
played an extremely important role in a series of humanitarian 
missions within the Brazilian territory and even abroad,” said 
Jackson Schneider, President and CEO of Embraer Defense & 
Security.

In order to maximize the operational availability of the 
C-390 Millennium fleet in the fulfillment of various missions, 
FAB and Embraer Services & Support signed a comprehensive 
five-year services and support contract. Under the agreement, 
Embraer’s portfolio of solutions TechCare will be responsible 
for logistical and engineering support, maintenance control, 
component repair, support staff for the aircraft entry into ser-
vice, materials supply and an additional package that includes 

the C-390 is CaPaBle of transPorting Cargo anD trooPs for a wiDe array of Missions liKe MeDiCal evaCuation, searCh anD resCue, 
huManitarian searCh anD resCue, aerial refueling, fire-fighting anD assistanCe.
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structural analysis, maintenance bulletin development and air-
craft painting, among other services.

the embraer c-390 mIllennIum In actIon 
Since the beginning of the COVID-19 outbreak, FAB has oper-
ated the C-390 Millennium aircraft in logistical aerial trans-
port missions, carrying tonnes of essential supplies to fight the 
pandemic in Brazil. Additionally, FAB operated one of the air-
lifters in a humanitarian mission to the Republic of Lebanon, 
in support of the population of Beirut, in August of this year. 
Among other points highlighted by FAB in the use of the C-390 
Millennium, the aircraft has been helpful in its ability to carry 
massive amounts of cargo, quickly, over long distances, with 
high dispatch reliability. As an example, the aircraft flew 2,690 
kilometers, from São Paulo to Manaus, in less than four hours.

Beyond the COVID-related missions that the C-390 Millen-
nium has been deployed for within Brazil, the Brazilian Air 
Force also operated one of the airlifters in a humanitarian mis-
sion to the Republic of Lebanon, in response to the explosions 
that took place in Beirut in August 2020. This again proved the 
capabilities of the C-390. In January this year, the Brazil Air 
Force’s C-390 participated in Operation Culminating, in the 
United States. This was a real operational joint exercise where 
the Brazilian Army and the Brazilian Air Force took part along-
side with the US Army and US Air Force. The Embraer C-390, 
C-130 and C-17 operated together for the first time during this 
joint exercise and both Air Forces were pleased with the perfor-
mance of the C-390 and the results of the exercise.

the genesIs of the embraer c-390 mIllennIum
A joint project between FAB and Embraer, the C-390 Millennium 
is a tactical transport aircraft designed to set new standards in 
its category. Some of the aircraft’s strengths are mobility, robust 
design, greater flexibility, proven state-of-the-art technology, 
and easier maintenance. The C-390 is an investment in capabil-
ity, with sophisticated systems, a unique design ethos and open 

architecture to ensure that any potential capability fade is miti-
gated. This multi-mission jet aircraft features a rugged design 
that withstands operations from semi-prepared and damaged 
runways, as well as harsh environments, varying from the hot 
and humid Amazon forest to the freezing Antarctic continent, as 
well as hot and sandy desert conditions.

This project was initiated because of the Brazilian Air 
Force’s ageing C-130 fleet. Given its history of designing air-
craft since 1969 and its success in designing, building, testing 
and entering service aircraft in the defence, commercial avia-
tion and business aviation sectors, Embraer was more than up 
to the task. Over the years, Embraer has proven its track record 
of having its aircraft enter service on time and on schedule - 
sometimes even ahead of schedule.

The C-390 Millennium fly faster and carry more cargo than 
other military freighters of the same size and are the ideal 
platforms for the main usage scenarios. The aircraft requires 
fewer on-demand inspections and maintenance, combined with 
highly reliable systems and components, which reduces the 
time on the ground and overall operating costs, contributing to 
excellent availability levels and low life-cycle costs.

The C-390 is capable of transporting and launching cargo 
and troops and performing a wide array of missions: medical 
evacuation, search and rescue, humanitarian search and res-
cue, humanitarian aerial refueling (fighters and helicopters), 
aerial fire-fighting and assistance.

It has a modern cargo handling system which can transport 
large-sized cargo: pallets, vehicles, helicopters, troops, para-
troopers, medevac stretcher, mixed configurations.

The C-390’s piloting is facilitated by an integrated avionic 
system and a fly-by-wire flight control and it can be equipped 
with a self-defence system and ballistic protection which 
increases its capacity to operate in hostile environments.

In April, Embraer reached another important milestone in 
the development of the C-390 Millennium multi-mission mili-
tary freighter programme with the successful conclusion of the 

EMBraEr C-390 MillENNiUM: a tiMEliNE

February 2015: first 
flight of the C-390

July 2016: first airshow 
debut at the farnborough 
international airshow; first 
international demo tour

June 2017: second 
international demo 
tour

September 2019: 
Delivery of the first 
C-390 to the Brazilian 
air force

December 2020: 
Delivery of 4th C-390 
to the Brazilian air 
force 

October 2015: start of 
flight test campaign

2015 2017 2019 2020 20212016

February 2017: air to air 
refuelling test: high speed 

– dry contact

July 2019: sale of C-390 
(air-to-air refueling 

configuration) to 
Portugal

November 2020: 
sale of C-390 to 

hungary

April 2021: 
aerial refuelling 

qualification between 
two C-390 Millennium
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aerial refueling qualification between two C-390 Millennium, 
proving, for the Brazilian Air Force (FAB), this new operational 
capacity of the aircraft. The in-flight refueling capacity between 
two aircraft of the same model using inflight refueling under-
wing “pods” is unique in this category. This allows C-390 Mil-
lennium operators to expand their logistical transport capacity 
and during search and rescue operations, which increases the 
autonomy and range of their missions.

The demonstrations were conducted at Embraer’s Gavião 
Peixoto site in flights with aerial refueling between two air-
craft. Pilots and engineers from FAB joined the flights, when the 
excellent flight qualities of the airplane and the low workload 
for the crew were demonstrated as a result of the “fly-by-wire” 
system control laws, which were developed by Embraer specifi-
cally for the C-390.

This multi-mission aircraft can be quickly configured for 
aerial refueling as both a tanker and a receiver aircraft. Day 
and night aerial refueling is made possible with observer win-
dows and night vision cameras. The C-390 can be equipped 
with advanced refueling pods (Cobham 912E Series) that meet 
the high-performance criteria of the aircraft, providing a light-
weight and efficient solution. Each pod provides fuel transfer 
of up to 400 US gallons per minute. Removable auxiliary fuel 

tanks can be installed in the cargo compartment to expand the 
aircraft fuel offload capacity or range performance.

InternatIonal recognItIon
Given its outstanding design and capabilities, the aircraft was 
handed the Grand Laureate Awards from Aviation Week, in the 
Defense category and the Laureate Award, in the category “Best 
New Defense Product,” from Aviation Week magazine. The C-390 
Millennium has been at major airshows such as the Farnborough 
Airshow, where it made its Airshow debut in 2016, the Paris Air-
show, the Dubai Airshow, LAAD in Rio de Janeiro and has also 
visited several countries as part of its demonstration tour.

In addition to the Brazilian Air Force, the Hungarian 
Defence Force and the Portuguese Armed Forces have signed 
for the C-390 Millennium’s multi-mission aircraft with air-to-
air refueling (AAR) configuration. The Hungarian government’s 
acquisition of the multi-mission transport aircraft is part of the 
process to strengthen the capabilities of the Hungarian Defence 

Forces especially in the tactical airlift, AAR and medical evacu-
ation roles, as well as in other missions of public interest. The 
aircraft will be the first in the world featuring an Intensive Care 
Unit (ICU) configuration, an essential feature for performing 
humanitarian missions.

The aircraft are also designed to refuel the Hungarian JAS 
39 Gripen, as well as other aircraft using the same technology. 
These C-390 aircraft will be fully NATO compatible, not only in 
terms of hardware, but also in terms of avionics and communi-
cations configuration. Deliveries are scheduled to start in 2023. 

The Embraer C-390 Millennium’s first international customer, 
the Portuguese Armed Forces (FAP) is due to receive its first unit 
of the aircraft in 2023. In October 2020, the Armed Forces and 
Embraer concluded the “Critical Design Review – CDR” for the 
C-390 Millennium ordered by Portugal. This step has defined 
the aircraft technical requirements according to FAP’s demands. 
The five C-390 multi-mission airlifters that Portugal has ordered 
will support the operations of the Portuguese Armed Forces and 
increase readiness in missions of national interest.

Given its performance, reliability and outstanding mission 
completion rates, we are confident that the C-390 will make a 
great impact in the airlifter market and add value to air forces 
and armies around the world.

Well-suIted to take IndIa’s armed forces  
to a hIgher level
Brazil and India share many similarities and many Embraer 
aircraft are operated in India across the commercial avia-
tion, business aviation and government VIP transportation 
areas. The versatility of the Embraer C-390 Millennium makes 
it highly capable to operate in India, undertaking a range of 
missions across different terrains with a high reliability rate. 
The modern features of the C-390 and its impressive mission 
completion rate means that the aircraft can be part of a quick 
response team to address hostilities along India’s vast borders 
it shares with seven other countries or within.

As proven by the Brazilian Air Force, the C-390 is also able 
to be deployed rapidly to respond to emergency situations and 
humanitarian relief missions, triggered by floods, forest fires, 
earthquakes or COVID-like situations. SP

— With inputs from Embraer Defense & Security

(left) eMBraer C-390 MillenniuM PerforMing aerial refueling; 
(right) the C-390’s Piloting is faCilitateD By an integrateD avioniC systeM anD a fly-By-wire flight Control
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the two-day integrated bilateral exercise between 
Indian and US Forces in the Indian Ocean Region that com-
menced on June 23, concluded on June 24, 2021. The Indian 
Navy along with the Indian Air Force participated with US 
Navy Carrier Strike Group in the joint exercise. According to 
the Indian Navy, the aim of the exercise was to strengthen the 
bilateral relationship and cooperation between the Indian and 

US Forcers by demonstrating the ability to integrate and coor-
dinate comprehensively in operations in the maritime domain. 
As per the Indian Air Force, it was a strategic outreach exer-
cise with the defence forces of a friendly foreign country with 
focus on multiple areas including enhancing   interoperability, 
nuances of international integrated maritime operations and 
exchange of best practices in the maritime airpower domain. SP

IAF IN JOINT EXERCISE WITH 
US NAvy AND INDIAN NAvy

1. US Navy’S oNly forward-deployed aircraft carrier, USS roNald reagaN (cvN 76), SteamS iN the iNdiaN oceaN; 
2-3. JoiNt mUlti domaiN operatioNS UNderway with ShipS aNd aircraft of iNdiaN Navy, iaf aircraft aloNg with US Navy carrier Strike groUp;
4-5. aircraft aSSigNed to carrier air wiNg (cvw) 5 aNd iNdiaN air force aircraft fly iN formatioN over aircraft carrier USS roNald reagaN.

ph
o

to
g

r
a

ph
S:

 U
S 

N
av

y,
 iN

d
ia

N
 N

av
y 

/ t
w

it
te

r

1 2

3

45



Military  ExErcisE

29ISSUE 6 • 2021 www.sps-aviation.com

6-9. aircraft aSSigNed to carrier air wiNg (cvw) 5 aNd iNdiaN air force aircraft fly iN formatioN over the US Navy’S aircraft carrier, USS 
roNald reagaN (cvN 76); 10. iNtegrated exerciSe of iaf & iNdiaN Navy  with US Navy roNald reagaN cSg;  11-12. aircraft aSSigNed to carrier air 
wiNg (cvw) 5 aNd iNdiaN air force aircraft fly iN formatioN aS USS roNald reagaN (cvN 76), USS Shiloh (cg 67) aNd USS halSey (ddg 97) Steam iN 

formatioN with iNdiaN Navy talwar-claSS frigate iNS teg (f 45) aNd kolkata-claSS Stealth gUided-miSSile deStroyer iNS kochi (d 64)ph
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The Sikorsky R-4 was a two-seat helicopter with a 
single, three-bladed main rotor. It was primarily used by the 
United States (US) Army Air Force, the US Coast Guard and the 
British Royal Air Force. Being introduced into service at the 
height of World War II, it came in handy for search and rescue 
in the Burma campaign and in other areas with forbidding ter-
rain. The Sikorsky R-4 was the only Allied helicopter to serve 
during the War and it became the first helicopter in the world 
to enter series production. A total of 131 R-4s were built.

But the R-4 was not the world’s first helicopter. There 
are numerous claims and counterclaims about who built and 
flew the first helicopter, not least because autogiros were also 
invented around the same time. The Spanish engineer and 
pilot Juan de la Cierva invented the autogiro in the early 1920s, 
making it the first practical rotorcraft, according to aviation 
historians. In 1928, de la Cierva flew an autogiro across the 
English Channel from London to Paris. The German Focke-
Wulf Fw 61, first flown in June 1936, is often considered to 
be the first practical, functional helicopter. The experimental 
machine had a transverse twin-rotor configuration and could 
fly above 8,000 feet at speeds of 190 kmph. There was also the 
Flettner Fl 265, another experimental helicopter that first flew 
in 1939. But the helicopter really came into its own thanks to 
the genius of the Russian-American engineer Igor Sikorsky.

In 1939, Sikorsky designed and flew the Vought-Sikorsky 
VS-300. It was the first practical single lifting-rotor helicopter. 
After experimenting with various configurations to counter-
act the torque produced by the main rotor, Sikorsky chose a 
single, smaller rotor mounted on the tail boom. It is the con-
figuration used by most helicopters even today. Sikorsky’s R-4 
was developed from the VS-300. It had a framework of heavy-
gauge steel tubing and all but the extreme rear end of the 
fuselage was fabric-covered, as were the main rotor blades. 
A new feature was the fully-enclosed cabin with side-by-side 
seating and dual controls for the two-man crew. Powered by 
a 165hp Warner R-500-3 engine, the prototype XR-4 first flew 
on January 14, 1942. It soon set new endurance, altitude and 
airspeed records for helicopters including a peak altitude of 
12,000 ft and maximum airspeed of 145 kmph.

On April 20, 1942, a flight test was conducted to show that 
the R-4 was ready for delivery. It included a power-off autoro-

tation – something that had never before been done in a Sikor-
sky helicopter and for which no procedure existed. However, 
test pilot Les Morris successfully demonstrated that the R-4 
was both safe and controllable in autorotation. There were 
other interesting manoeuvres to demonstrate control accu-
racy and other capabilities of the new machine. For instance a 
10-inch ring was “speared” with the pitot tube by lifting it off a 
pole, and then delivered to Igor Sikorsky’s hand while hover-
ing a few feet off the ground. Similarly, a net bag of raw eggs 
was hung from the pitot tube at the end of a 10-foot rope. The 
R-4 climbed high into the air, then descended slowly to lower 
the eggs to the ground, intact. More practically, a passenger 
was taken aboard the hovering helicopter using a rope lad-
der and was later returned to the same spot with the ladder. 
Another passenger showed how easy it was to exit a helicopter 
by jumping out while the machine hovered a few feet above 
ground. The Army observers were impressed and requested 
that the helicopter be flown to Dayton, Ohio.

Till then the R-4 had never been taken beyond a mile from 
the factory at Bridgeport, Connecticut. Consequently Les Mor-
ris began making short cross-country flights to prove the via-
bility of the engine and transmission over longer distances. He 
finally departed on May 13, 1942 and arrived in Dayton on 
May 17. The trip covered a distance of 1,225 km. The total time 
airborne was 16 hours and 10 minutes through 16 separate 
flights. During the journey, an endurance record of one hour 
and 50 minutes was also set. A sedan carrying technicians, 
tools and spares, with a large yellow circle painted on the roof, 
followed the R-4’s route on the ground as a “chase” vehicle. The 
R-4 was accepted by the US Army on May 30, 1942.

On May 7, 1943, a Sikorsky R-4 flown by Colonel Frank 
Gregory became the first helicopter to make a landing at sea. 
On January 3, 1944, a major accident on the USS Turner left 
150 crewmen seriously injured. The nearby hospital soon 
exhausted its supply of blood plasma. With many lives at 
stake, Lieutenant Commander Erickson attached two cases of 
plasma to the floats of an R-4 helicopter and delivered them 
directly on the hospital grounds in 14 minutes. Delivery by car 
would have taken hours. SP

— Joseph NoroNha

SIKORSKY R-4 – 
THE FIRST MASS-PRODUCED HELICOPTER

The Sikorsky R-4 was the only Allied helicopter to serve during the War 
and it became the first helicopter in the world to enter series production
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DRDO DevelOps cRitical NeaR isOtheRmal 
FORgiNg techNOlOgy FOR aeROeNgiNes
Defence Research and Development 
Organisation (DRDO) has unfurled on 
May 28, 2021 that their laboratory De-
fence Metallurgical Research Laboratory 
(DMRL) at Hyderabad has developed the 
near isothermal forging technology to 
produce all the five stages of high-pres-
sure compressors discs out of difficult-
to-deform titanium alloy using its unique 
2000 MT isothermal forge press. This is 
a crucial technology for establishing self-
reliance in aeroengine technology. With 
this development, India has joined the 
league of limited global engine developers 
to have the manufacturing capabilities of 
such critical aero engine components. To 
meet the bulk production requirements, 
DMRL technology was transferred to M/s 
MIDHANI through a licensing agreement 
for technology transfer. 

iai uNveils satguaRD – a New satellite 
OpeRatiON aND maNagemeNt system

IAI has stated on May 25, 2021 that it 
has developed an innovative system for 

operating and managing observation 
and communication satellites. The new 
SatGuard system is designed to extend 
the life of satellites deployed into orbit. 
Powered by AI, big data and machine 
learning, the system detects anomalies 
and other irregularities in the satel-
lite’s operations. Telemetry information 
received from the satellites enables the 
system to analyse trends, and identify ir-
regularities and changes that occur in the 
satellite, address them, and prevent future 
anomalies. SatGuard was built as part of 
the IAI Innovation Centre called SPARX.

AmericAs

lOckheeD maRtiN’s FiRst mODeRNiseD sBiRs 
missile waRNiNg satellite
Following a successful launch from 
Cape Canaveral Space Force Station in 
Florida on May 18, 2021, the US Space 
Force’s Space Delta 4 operations team is 
now “talking” with the fifth Space Based 
Infrared System Geosynchronous Earth 
Orbit (SBIRS GEO-5) satellite.SBIRS 
GEO-5—built by Lockheed Martinis 
responding to the Delta’s commands. 
Signal acquisition was confirmed ap-
proximately ~36 minutes after the 
satellite’s 1:37 p.m. EDT launch aboard 
a United Launch Alliance (ULA) Atlas V 
rocket. Now separated from the rocket, 
the satellite is continuing on to orbit 
under its own propulsion.SBIRS GEO-5 
is the latest satellite to join the Space 
Force’s orbiting Overhead Persistent 
Infrared (OPIR) missile warning constel-
lation equipped with powerful scanning 
and staring surveillance sensors who 
provide ‘faster and more resilient mis-
sile warning. l

QuickrouNdup

airbus
Airbus has reached 100 A400M deliveries with MSN111, the 
tenth A400M for the Spanish Air Force. The aircraft performed 
its ferry flight on May 24 from Seville to Zaragoza, where the 
Spanish A400M fleet is based. In the same week, the A400M 
global fleet also achieved the 100,000 flight-hours landmark 
performing missions worldwide for all eight customer nations.

boeiNg
Boeing’s 737-10, the largest airplane in the 737 MAX family, 
today completed a successful first flight. On June18,2021. 
The flight was the start of a comprehensive test program for 
the 737-10. Boeing will work closely with regulators to certify 
the airplane prior to its scheduled entry into service in 2023.
The 737-10 can carry up to 230 passengers. It also incorpo-
rates environmental improvements, cutting carbon emissions 
by 14 percent and reducing noise by 50 percent compared 
to today’s Next-Generation 737s.

Boeing and SMBC Aviation Capital announced that 
SMBC is positioning its portfolio for air traffic recovery by 
ordering 14 additional 737-8 jets, growing its 737 MAX port-
folio. The new order comes as airlines prepare for a robust 
return to air travel and modernise their narrow body fleets to 
reduce fuel use and carbon emissions. In the first quarter of 
2021, the lessor delivered 11 737-8s to Southwest Airlines in 
the US and 2 to TUI in Europe.

lockheed MartiN
The fifth Global Positioning System III (GPS III) satellite 
designed and built by Lockheed Martin headed to its orbit 
12,550 miles above earth on June 17,2021. GPSIII will be 
three times more accurate and up to eight times improved 
anti-jamming capabilities; and a new L1C civil signal, which is 
compatible with international global navigation satellite sys-
tems, like Europe’s Galileo, to improve civilian user connectivity.

Northrop gruMMaN
Northrop Grumman Corporation has successfully completed 
the first flight of Japan’s RQ-4B Global Hawk from Palmdale, 
California. With an unmatched combination of range, 
endurance, and payload capability, Global Hawk is the only 
platform that provides greater data collection flexibility than 
space or medium-altitude assets.

raytheoN
Raytheon Technologies has announced that it will col-
laborate with GLOBALFOUNDRIES® (GF®), to develop and 
commercialize a new gallium nitride on silicon (GaN-on-
Si) semiconductor that will enable game-changing radio 
frequency performance for 5G and 6G mobile and wireless 
infrastructure applications.

Raytheon Intelligence & Space will expand the deploy-
ment of checked baggage screening equipment to all feder-
ally managed airports nationwide under a five-year, $318 
million contract. Under this contract, the scope will expand 
from 155 federal ports to approximately 430 federal airports 
across the country.

APPointments

INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA)
On April 1, 2021, IATA announced the appointment of Willie Walsh as the 
Director General of the organisation. He succeeds Alexandre de Juniac.

LOCKHEED MARTIN
On June 22, 2021, Lockheed Martin announced the appointment of Kevin 
“Red” Smith as the Vice President of the F-22 Programme, succeeding OJ 
Sanchez, who was recently named Vice President and General Manager of the 
Integrated Fighter Group (F-16/F-22).

THALES
Thales has announced the appointment of Ashish Saraf as the Vice President 
and Country Director for India with effect from June 1, 2021. Prior to this ap-
pointment, Ashish Saraf was serving with Airbus as the President and Head of 
Region for Airbus Helicopters - India and South Asia.
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In the recent past, the nation has faced a daunting 
military challenge in Eastern Ladakh on account of transgres-
sion across the Line of Actual Control by the People’s Libera-
tion Army (PLA) of China. While the situation has been brought 
under control through matching response on the ground by 
the Indian Army, efforts are on to diffuse the tension and re-
establish normalcy by means of dialogue at both political and 
military levels. While this process needs to be sustained and 
moved further forward, from the point of view of countering the 
potential threat from China and maintaining military equation 
with the hostile neighbour in the long term, there is no room 
for complacency for the Indian armed forces. There is thus 
an urgent need to review the existing capability of the Indian 
armed forces as well as plans for the future to cope with an all-
out war with China even though the possibility of this happen-
ing may appear somewhat remote at this point in time.

In a military conflict with China, India’s air power will cer-
tainly have a predominant role to play. While the Indian Air Force 
(IAF) has been making sustained efforts to keep its operational 
capability fully geared up at all times to meet with the challenges 
of the evolving strategic and tactical scenario in the region, the 
high cost of new generation combat aircraft and associated 
weapon systems, is turning out to be a factor that limits the num-
ber of combat aircraft and weapon systems that can be acquired 
as against what is needed by the IAF which is even more than 
currently authorised by the Government of India. In this respect, a 
case in point is the disturbing failure of the IAF in its attempt over 
a decade and a half to revamp its fleet of combat aircraft through 
the induction of 126 Rafale fighter jets, a combat platform of the 
fourth-plus generation from Dassault Aviation of France.

Such a situation ultimately impinges severely on the oper-
ational capability of the IAF and in turn on national security. 
The problem of high cost can be addressed to a large extent 
by induction of Unmanned Combat Aerial Vehicles (UCAVs) 
also known as “Drones” that are now emerging as platforms 
endowed with lethal combat capability. Induction of a fleet of 
combat-capable Drones can enhance the offensive air power of 
the IAF at markedly lower cost as compared with conventional 
manned combat platforms. Employment of Combat Drones for 
offensive operations deep inside enemy territory, can thus be 
regarded as a revolution in military concept and strategy that 

is currently emerging in the armed forces of several nations 
across the globe. Even a small nation like Pakistan has clearly 
demonstrated this by way of the successful attack on targets at 
two locations inside Air Force Station, Jammu past midnight on 
June 27 this year. With the rate at which this concept is devel-
oping and is being adopted by the armed forces of nations, its 
future certainly appears to be highly promising. It is time that 
the Indian armed forces seriously consider induction of large 
fleets of Combat Drones to have the capability to take on China. 

India has huge land borders with both China and Pakistan. 
India’s relationship with both these inimical neighbours have 
been turbulent over the years for a variety of reasons and the 
prospects of restoring healthy relationship with both, appears to 
be well beyond the realm of possibility. While India is in a posi-
tion to handle military aerial threat from Pakistan, the situation 
with China is more challenging given the fact that the fleet of 
combat aircraft of People’s Liberation Army Air Force (PLAAF) 
is more than three times the size of that with the IAF. Induction 
of a large fleet of Combat Drones will reduce the disparity con-
siderably. Combat Drones armed with an explosive payload and 
missiles, are capable of stealthy penetration into the air space of 
the enemy. These platforms are equipped with advanced navi-
gation systems and during war, these vehicles have the capabil-
ity to engage targets with bombs and missiles over land, sea or 
in the air, both by day and night. If required, this platform can 
also be programmed to carry out suicidal missions by crashing 
into the target with full bomb load as demonstrated by Pakistan. 
These combat platforms can be deployed on missions during 
peacetime too as they can be programmed to carry out Intel-
ligence, Surveillance and Reconnaissance missions as well.

Induction of UAVs by the Indian armed forces commenced 
in 1966 and the first unmanned platform to be inducted was the 
Searcher Mk I from Israel Aerospace Industries. It is only recently 
that the Indian armed forces have made some headway in pro-
curement of Combat Drones from the United States. What should 
be a matter of concern is that in the domain of Combat Drones, 
China is far ahead as it has a sophisticated range of these plat-
forms. China has also invested heavily in anti-drone technology. 
In the final analysis, there is an urgent need for the Indian armed 
forces to embark on building up a sizeable and effective arsenal 
of Combat Drones especially to take on China. SP

Employment of Drones for offensive operations, is 
a revolution in military concept and strategy that is 
currently emerging in the armed forces across the globe

By air marshal b.K. PaNDEY (rEtD)
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Photographic record made by the Brazilian Air Force on one of the missions to combat COVID-19 in Brazil.

SUCCESSFULLY
ACCOMPLISHING 

MISSIONS

C-390 MILLENNIUM
The C-390 Millennium multi-mission aircraft 
is in-service with Brazilian Air Force delivering 
exceptional performance and fulfi lling all 
expectations, most notably with support 
during the Covid-19 pandemic. The C-390 is 
also the aircraft of choice for Portugal and 
now Hungary too. Both these air forces have 
selected the C-390 to meet their own unique 
and demanding operational requirements. 
By combining state-of-the-art systems and 
proven technologies with a worldwide network 
of reputable suppliers, the C-390 Millennium 
is a versatile addition to any air force. 
The C-390 is the most reliable, easy to 
operate and effi cient aircraft in its class.
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