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We feel a sense of pride as we witness 
the level of commitment and the level 

of conviction, Indian Air Force has 
displayed during the pandemic in 

combating COVID-19

Jayant Baranwal 

Publisher & editor-in-Chief

In the face of the unprecedented crisis on account of 
the second wave of COVID-19 pandemic that has had a devas-
tating impact on the nation, the Indian Air Force (IAF) has come 
forward in a big way to assist the national effort to battle the 
menace. Towards this effort, the IAF has deployed both heavy-
lift and medium-lift aircraft of its transport fleet as well as the 
rotary wing platforms to transport urgently needed medical 
supplies and equipment from practically all across the world 
to India and within. A detailed report on the contribution of 
the IAF and the vital role the service has been playing in the 
national effort to battle the menace, has been included in this 
issue of SP’s Aviation. We at SP Guide Publications pray for the 
safety and well being of all in these difficult times and offer our 
grateful thanks to the IAF as well.

A major development on the regional scene in the recent past 
has been the escalation of political and military tensions between 
China and the island nation of Taiwan that has also been fuelled 
by the strengthening of ties between the United States and Tai-
wan. The latest episode that reflects China’s aggressive approach 
was on April 12 this year when a fleet of 25 Chinese military 
aircraft, transgressed the airspace over Taiwan. As for relations 
between India and China, the simmering tension between the 
military units of both the nations deployed along the LAC, is not 
in the security interest of India as it has the potential to escalate 
into a large scale conflict. An analysis on the recent developments 
in this regard figures in this issue of the magazine.

The latest contribution of the Brazilian aerospace major 
Embraer to the global civil aviation scene, has been the launch 
of the E–Jet E2 regional jets. Embraer has incorporated a num-
ber of significant technological innovations on this platform to 
reduce the net output of carbon dioxide and noise pollutants. 
Embraer has thus achieved a design that is now in conformity 
with the global trend of providing cleaner air travel. The sig-
nificant environmental pollution’s footprint reduction of E-Jet 

E2 series has been possible with the incorporation of Pratt & 
Whitney Pure Power Geared Turbofan Engines which have 
improved efficiency. This engine provides more power for fuel 
consumed. Hence, it is more effective in reducing air pollution 
as compared to engines produced in the past. Embraer has also 
gone in for a better wing design as well as the use of smart 
materials. Detailed reports on this achievement by Embraer 
have been included in this issue of the magazine.

On February 28 this year, the Indian Space Research Organ-
isation (ISRO) added a new feather to its cap when it success-
fully launched the PSLV-C51 carrying the Amazonia-1, the first 
satellite designed by Brazil and 18 other satellites. This year, 
ISRO has plans to launch around 14 missions into space which 
would include the space agency’s first unmanned mission. Offer-
ing his compliments to ISRO and NSIL on the success of the first 
dedicated commercial launch of PSLV-C51/Amazonia-1 Mission, 
Prime Minister Narendra Modi stated that this successful mis-
sion has ushered in a new era of Space Reforms in the country. 
A detailed report by Ayushee Chaudhary on this first successful 
mission into space has been included here.

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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Relentless effoRts 
Combating PandemiC

HarKaamDesHKeNaam:  
the natIon Is Indeed grateFul to 

the IaF and PartIcularly to the aIr 
warrIors Involved In the eFForts to 

contaIn the PandeMIc

By IAF SPOKESPERSON

With the nation facing an unprecedented crisis on account of the second wave of 
COVID-19 pandemic, the Indian Air Force (IAF) has come forward in a big way to 

assist the national effort to battle the menace. The IAF has deployed both heavy-lift 
and medium-lift aircraft  of its transport fleet   as well as rotary wing  platforms  to 

transport urgently needed  medical supplies and equipment  from practically all 
across  the world to India and within. An overview on the contribution of the IAF 

is included in this issue of SP’s Aviation. A more comprehensive report on the IAF’s 
efforts will be carried in the next issue of SP’s Aviation.
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Indian Air Force C-17s airlifted 4 cryogenic oxygen 
containers from Singapore to Panagarh Air base.  The airlift 
of 4 more cryogenic oxygen containers from Singapore is in 
progress.

C-17s airlifted 2 cryogenic oxygen containers from Chan-
digarh to Bhubaneswar, 1 from Baroda 
to Ranchi, 2  from Gwalior to Raipur, 2 
from Mumbai to Bhubaneswar.  

The airlift of 2 cryogenic oxy-
gen containers from Agra to Ranchi, 
2 containers from Indore to Surat, 2 
containers from Chandigarh to Ran-
chi, 6 containers from Hindan to Ran-
chi is in progress.  

In addition, IAF IL-76 have also 
airlifted 3 oxygen plant equipments 
from Delhi to Dimapur and Army load 
of 11.5T with 90 medicos from Dima-
pur to Bakshi ka Talab for setting up of 
Covid Hospital at Lucknow.

Deeply involved in support of the 
national effort to combat COVID sec-
ond wave, the IAF has ordered 24x7 
readiness of the entire heavy lift 
fleet and substantial numbers of the 
medium lift fleets to operate in a hub and spoke model. Pres-
ently 8x C-17, 4 x IL-76, 8 x C-130, 20 x An-32, 10 x DO-228 

Dornier aircraft and 20 Helicopters have been tasked for 
COVID Tasks. Aircrew for all fleets have been augmented to 
ensure round the clock operations.

As on April 30, 21, IAF has used their heavy lift assets to 
airlift 39 cryogenic oxygen containers from Singapore, Thai-

land and Dubai, and has already rap-
idly positioned 126 oxygen tankers at 
key locations within the country. These 
efforts are ongoing and all require-
ments being projected are being met 
on a war footing.

IAF has taken stringent measures 
to preserve its combat potential in the 
face of COVID-19.  98 per cent of all air 
warriors have been vaccinated with 
the first dose, and 85 per cent with 
the second dose. Sustained efforts to 
ensure 100 per cent vaccination at the 
earliest are ongoing. Active cases are 
restricted to 1 per cent of the IAF pop-
ulation. Strong measures to enhance 
capacities in hospitals and medicare 
centres have been taken. Special care 
has also been taken to prevent an out-
break amongst the operational crew 

and all personnel involved in COVID tasks, including segre-
gation and stringent precautions. SP

DOMESTIC 
FLIGHTS

INTERNATIONAL 
FLIGHTS

28

158

47

109

DOMESTIC 

INTERNATIONAL 

Cryogenic Oxygen
containers airliftedsorties

IndIAn AIr ForCe AgAInst CovId-19
tIll 01:00 Am, mAy 1

Deeply involved 
in support of the 
national effort to 
combat COVID 

second wave, the 
IAF has ordered 

24x7 readiness of its  
heavy-lift fleet and  
medium-lift fleets
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(toP) IaF c-17 (alongwIth IaF’s Il-76) aIrlIFted cryogenIc oxygen contaIners FroM aIr Force statIon hIndan;
(aBove leFt) aIrlIFt oF oxygen contaIners By an IaF c-17 FroM Perth, australIa to chennaI Is 

underway, as seen herewIth; 
(aBove rIght) an- 32 oF the IaF transPort Fleet suPPortIng the eFForts.
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(toP) IaF chInook aIrlIFted covId-19 testIng MachInery and equIPMent FroM aIr Force statIons chandIgarh and JaMMu to leh; 
 (aBove leFt) Il-76 aIrcraFt oF IaF aIrlIFted three eMPty cryogenIc oxygen contaIners FroM changI aIrPort, sIngaPore  

to aIr Force statIon Panagarh;
(aBove rIght) Il-76 oF IaF aIrlIFted equIPMents For oxygen generatIon Plant to dIMaPur, nagaland.
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Technicians aT nasa’s JeT ProPulsion laboraTory lower The Mars oxygen in-siTu resource uTilisaTion exPeriMenT (Moxie) insTruMenT inTo 
The belly of The Perseverance rover

NASA extrActS OxygeN 
frOm the red PlANet

In a milestone achievement, NASA’s MOXIE instrument converted carbon dioxide into oxygen

By Ayushee ChAudhAry

Space exploration literally knows no bound and the 
latest accomplishments that humans are embarking on are 
simply amazing. In such an astounding breakthrough, NASA 
(National Aeronautics and Space Agency) managed to achieve 
another first with its Perseverance Rover that landed on the 
red planet mid-February this year. The six-wheeled robot on 
the Martian surface, recently converted some of the “Red Plan-
et’s thin, carbon dioxide-rich atmosphere into oxygen”, NASA 
stated. A toaster-size, experimental instrument aboard Perse-
verance called the Mars Oxygen In-Situ Resource Utilisation 
Experiment (MOXIE) accomplished the test that took place on 
April 20, the 60th Martian day, the space agency informed.

While this demonstration is a mere beginning on a small 
scale, it is without a doubt a remarkable achievement as this 

technology could pave the way for isolating and storing oxygen 
on Mars to further help power rockets that could lift astronauts 
off the red planet’s surface in the future. 

“When we send humans to Mars, we will want them to return 
safely, and to do that they need a rocket to lift off the planet. 
Liquid oxygen propellant is something we could make there and 
not have to bring with us. One idea would be to bring an empty 
oxygen tank and fill it up on Mars,” said Michael Hecht, MOXIE’s 
Principal Investigator In addition to that, devices like MOXIE 
might even make furnish breathable air for astronauts them-
selves. MOXIE is an exploration technology investigation – as is 
the Mars Environmental Dynamics Analyser (MEDA) weather 
station – and is sponsored by STMD and Human Exploration and 
Operations Mission Directorate.Ph
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“This is a critical first step at converting carbon dioxide to 
oxygen on Mars. MOXIE has more work to do, but the results 
from this technology demonstration are full of promise as we 
move toward our goal of one day seeing humans on Mars. Oxygen 
isn’t just the stuff we breathe. Rocket propellant depends on oxy-
gen, and future explorers will depend on producing propellant on 
Mars to make the trip home,” said Jim Reuter, associate adminis-
trator, NASA’s Space Technology Mission Directorate (STMD).

MOXIE works by separating oxygen atoms from carbon diox-
ide molecules, which are made up of one carbon atom and two 
oxygen atoms. A waste product, carbon monoxide, is emitted 
into the Martian atmosphere which is 96 per cent carbon diox-
ide. The conversion process needs high levels of heat to reach a 
temperature of approximately 1,470 degrees Fahrenheit which 
is why the MOXIE unit is created with heat-tolerant materials. 
The materials include 3D-printed nickel alloy parts, which heat 
and cool the gases flowing through it, and a lightweight aerogel 
that helps hold in the heat. A thin gold coating on the outside of 
MOXIE reflects infrared heat, so that it does not radiate outward 
and potentially damage other parts of Perseverance.

Credit: Mit HaystaCk ObservatOry
After a two-hour warmup period, MOXIE began producing oxygen 
at a rate of six grams per hour. The rate was reduced two times 
during the run (labeled as “current sweeps”) in order to assess the 
status of the instrument. After an hour of operation the total oxy-
gen produced was about 5.4 grams, enough to keep an astronaut 
healthy for about 10 minutes of normal activity. As of now, MOXIE 
is designed to generate up to 10 grams of oxygen per hour.

The agency has planned these oxygen-production runs in 
three phases. The first phase will check out and characterise 
the instrument’s function, while the second phase will run the 
instrument in varying atmospheric conditions, such as differ-
ent times of day and seasons. In the third phase, new operating 
modes will be tried, introducing new wrinkles.

The data showed it was just below minus four degrees 
Fahrenheit on the surface when the system started recording, 
and that temperature dropped to minus 14 degrees Fahrenheit 
within 30 minutes, NASA reported.

Hecht affirmed that for rockets or astronauts, oxygen is 
key. “To burn its fuel, a rocket must have more oxygen by 
weight. To get four astronauts off the Martian surface on a 
future mission would require approximately 15,000 pounds 
(seven metric tonnes) of rocket fuel and 55,000 pounds (25 
metric tonnes) of oxygen. In contrast, astronauts living and 
working on Mars would require far less oxygen to breathe. 
The astronauts who spend a year on the surface will maybe 
use one metric tonne between them,” Hecht said.

If we look at the larger picture, the space agency explains 
how towing 25 metric tonnes of oxygen from Earth to Mars 
would be an arduous task. However, transporting a one-tonne 
oxygen converter – a larger, more powerful descendant of 
MOXIE that could produce those 25 tonnes – would be far more 
economical and practical.

Mentioned above, MEDA had also sent the first data 
points on Earth in the beginning of the month allowing the 
team to piece together its first weather report from the Jezero 
Crater on Mars. Owing to the network of telescopes here 
on Earth and spacecraft orbiting Mars, scientists have a good 
understanding of the Red Planet’s climate now and have even 
gained some insight into the magnitude of dust storms through-
out a single Martian year which is equivalent to two Earth years 
all of which will certainly aid future science exploration. Over the 

next year, MEDA is expected to provide valuable information on 
temperature cycles, heat fluxes, dust cycles, and how dust par-
ticles interact with light, ultimately affecting both the temperature 
and weather. MEDA’s readings of solar radiation intensity, cloud 
formations, and local winds might also inform the design of the 
planned Mars Sample Return mission. 

 “MOXIE isn’t just the first instrument to produce oxygen on 
another world, it’s the first technology of its kind that will help 
future missions live off the land, using elements of another world’s 
environment, also known as in-situ resource utilisation,” said 
Trudy Kortes, director of technology demonstrations within STMD. 

She also added that it’s taking regolith, the substance you find 
on the ground, and putting it through a processing plant, making 
it into a large structure, or taking carbon dioxide – the bulk of the 
atmosphere – and converting it into oxygen. “This process allows 
us to convert these abundant materials into useable things: pro-
pellant, breathable air, or, combined with hydrogen, water.”

This technology demonstration by MOXIE was designed 
to ensure the instrument survived the launch from Earth, 
and touchdown with Perseverance on February 18. MOXIE is 
expected to extract oxygen at least nine more times over the 
course of a Martian year (nearly two years on Earth). SP

Main Job To produce oxygen from the Martian 
carbon-dioxide atmosphere

Location inside the rover (front, right side)

Mass 17.1 kilograms

Weight 37.7 pounds on earth, 14.14 pounds on Mars

Power 300 watts

Volume 9.4 x 9.4 x 12.2 inches  
(23.9 x 23.9 x 30.9 centimeters)

Oxygen Production 
Rate

up to 10 grams per hour (at least 0.022 
pounds per hour) 

Operation Time approximately one hour of oxygen (o2) 
production per experiment, which will be 
scheduled intermittently over the duration 
of the mission.

MOXIe Tech SpecS

  Makes Oxygen on Mars: carbon dioxide makes up ~96 per 
cent of the gas in Mars’ atmosphere. oxygen is only 0.13 per 
cent, compared to 21per cent in earth’s atmosphere.

  It is a Test Model: Moxie is the size of a car battery. future 
oxygen generators that support human missions on Mars 
must be about 100 times larger.

  It Helps Future Explorers: To launch off of Mars, human 
explorers need about 33 to 50 tonnes (30 to 45 metric tonnes) 
of fuel, about the weight of a space shuttle.

  It breathes like a Tree: Moxie makes oxygen like a tree 
does. it inhales carbon dioxide and exhales oxygen.

  Homemade on Mars: homemade liquid oxygen on Mars 
could supply more than ¾ of the propellant humans need for 
exploration on the red Planet. SP

FIve ThIngS TO knOw  
abOuT MOXIe
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Space  IngenuIty

IngenuIty: takIng scIence 
& exploratIon to  

new heIghts
Having demonstrated the possibility of powered, controlled flight on another planet, NASA’s 

Ingenuity will now explore flight operations that future aerial craft could utilise

By Ayushee ChAudhAryPh
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NaSa’s Ingenuity team had their Wright Brothers 
moment in the most thrilling manner with the Mars Helicopter 
taking its first flight on the red planet 
and further expanding the horizons in 
its following three flights. On April 30, 
the Ingenuity Mars Helicopter took off 
for its fourth flight that set records on 
Mars flying faster and farther than in 
any tests it went through on Earth. In 
the fourth flight, the helicopter climbed 
an altitude of 16 feet before flying south 
approximately 436 feet and then back 
for an 872-foot round trip. The rotor-
craft was in the air for 117 seconds, as 
reported by NASA (National Aeronau-
tics and Space Agency). A lot of images 
have been captured during the flights, 
providing an aerial perspective of Mars 

that humanity has never seen before.    
The feat achieved by this small rotorcraft, hovering above 

Jezero Crater, is historic as it show-
cased that powered, controlled flight on 
another planet is possible.

The small rotorcraft has been 
expanding it horizons with every flight 
it has taken. On April 25, the helicop-
ter took off its third flight rising 16 feet 
– the same altitude as its second flight 
and then raced down 164 feet, just over 
half the length of a football field, reach-
ing a top speed of 6.6 feet per second. 
Prior to that the second flight was com-
pleted on April 22, lasting 51.9 seconds. 
That flight had added several new chal-
lenges to the first, which took place on 
April 19, including a higher maximum 

In the fourth flight 
on April 30, the 

helicopter climbed 
an altitude of 16 feet 
before flying south 
approximately 436 

feet and then back for 
an 872-foot round trip

iNgeNuity teSt fLight aCtivitieS (iLLuStratioN) 
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altitude, longer duration, and sideways movement. While the 
first flight taken by Ingenuity topped out at 10 feet above the 
surface, Ingenuity climbed to 16 feet 
the second time. After the helicopter 
hovered briefly, its flight control sys-
tem performed a slight (5-degree) tilt, 
allowing some of the thrust from the 
counter-rotating rotors to accelerate 
the craft sideways for 7 feet during the 
second flight.    

The video of Ingenuity was cap-
tured from by the Mastcam-Z imager 
aboard NASA’s Perseverance Mars 
rover, which is serving as a commu-
nications base station. The Ingenuity 
team has been pushing the helicopter’s 
limits by adding instructions to cap-
ture more photos of its own – includ-
ing from the colour camera, which 

captured its first images on Flight Two. The helicopter’s black-
and-white navigation camera, meanwhile, tracks surface fea-

tures below. Apart from focusing on the 
algorithm that tracks surface features, the 
team needs the correct image exposures 
as well, dust can obscure the images and 
interfere with camera performance. 

After receiving data from Mars, Inge-
nuity’s team at NASA’s Jet Propulsion 
Laboratory (JPL) in Southern California 
is looking into a pile of information gath-
ered during these flights that will inform 
not just additional Ingenuity flights but 
possible Mars rotorcraft in the future not 
just unmanned but also those with astro-
nauts as NASA is gearing up for the first 
manned mission to Mars.

“Today’s flight was what we planned 
for, and yet it was nothing short of amaz-

(toP) MaStCaM-Z giveS iNgeNuity’S a CLoSe-uP; 
(BottoM) iN-fLight iMage froM iNgeNuity SeCoNd fLight.

On April 25, the 
Ingenuity Mars 
Helicopter set 

records in its third 
flight on Mars as 
it flew faster and 

farther than in any 
tests it went through 

on Earth
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ing. With this flight, we are demonstrating critical capabilities 
that will enable the addition of an aerial dimension to future 
Mars missions,” said Dave Lavery, the project’s programme 
executive for Ingenuity Mars Helicopter at NASA Headquarters 
in Washington.

“So far, the engineering telemetry we have received and 
analysed tell us that the flight met expectations and our prior 
computer modeling has been accurate. We have more flights 
of Mars under our belts, which means that there is still a lot 
to learn during this month of Ingenuity,” Bob Balaram, chief 
engineer for the Ingenuity Mars Helicopter at NASA’s JPL said.

Operating an aircraft in a controlled manner at Mars is 
far more difficult than flying one on Earth but it is certainly 
worth the challenge. As each second of every flight that Inge-
nuity takes on Mars, provides an abundance of Mars in-flight 
data for comparison to the modeling, simulations, and tests 
performed back here on Earth. Not just that, through these 
NASA has also gained its first practical experience operating a 
rotorcraft remotely at Mars. These datasets will further prove 
invaluable for potential future Mars missions that could enlist 
next-generation helicopters to 
add an aerial dimension to their 
explorations.

The Ingenuity Mars Helicop-
ter project is a high-risk, high-
reward technology demonstra-
tion, as NASA puts it. The agency 
further adds that even if Ingenu-
ity were to encounter difficulties 
during its mission, the science-
gathering of NASA’s Perseverance 
Mars rover mission wouldn’t be 
impacted.

Acting NASA Administrator 
Steve Jurczyk said, “Ingenuity is 
the latest in a long and storied 
tradition of NASA projects achiev-
ing a space exploration goal once 
thought impossible. The X-15 
was a pathfinder for the space 
shuttle. Mars Pathfinder and its 
Sojourner rover did the same for 
three generations of Mars rovers. We don’t know exactly where 
Ingenuity will lead us, but the results indicate the sky – at least 
on Mars – may not be the limit.”

Ingenuity’s initial flight demonstration was autonomous – 
piloted by onboard guidance, navigation, and control systems 
running algorithms developed by the team at JPL. Because data 
must be sent to and returned from the Red Planet over hun-
dreds of millions of miles using orbiting satellites and NASA’s 
Deep Space Network, Ingenuity cannot be flown with a joystick, 
and its flight was not observable from Earth in real time.

Following the first flight, NASA Associate Administrator for 
Science Thomas Zurbuchen announced the name for the Mar-
tian airfield on which the flight took place. “Now, 117 years 
after the Wright brothers succeeded in making the first flight 
on our planet, NASA’s Ingenuity helicopter has succeeded in 
performing this amazing feat on another world,” Zurbuchen 
said. “While these two iconic moments in aviation history may 
be separated by time and 173 million miles of space, they now 
will forever be linked. As an homage to the two innovative bicy-
cle makers from Dayton, this first of many airfields on other 
worlds will now be known as Wright Brothers Field, in recog-

nition of the ingenuity and innovation that continue to propel 
exploration.”

Grip also announced that the International Civil Aviation 
Organisation (ICAO) – the United Nations’ civil aviation agency 
– presented NASA and the Federal Aviation Administration with 
official ICAO designator IGY, call-sign INGENUITY. These details 
will be included officially in the next edition of ICAO’s publica-
tion Designators for Aircraft Operating Agencies, Aeronautical 
Authorities and Services. The location of the flight has also been 
given the ceremonial location designation JZRO for Jezero Crater.

 As one of NASA’s technology demonstration projects, the 
19.3-inch-tall (49-centimeter-tall) Ingenuity Mars Helicop-
ter contains no science instruments inside its tissue-box-size 
fuselage. Instead, the 4-pound (1.8-kg) rotorcraft is intended to 
demonstrate whether future exploration of the Red Planet could 
include an aerial perspective.

This first flight was full of unknowns, NASA remarks. The 
Red Planet has a significantly lower gravity – one-third that 
of Earth’s – and an extremely thin atmosphere with only 1 
per cent the pressure at the surface compared to our planet. 

This means there are rela-
tively few air molecules with 
which Ingenuity’s two 4-foot-
wide (1.2-meter-wide) rotor 
blades can interact to achieve 
flight. The helicopter contains 
unique components, as well as 
off-the-shelf-commercial parts 
– many from the smartphone 
industry – that were tested in 
deep space for the first time 
with this mission.

“We have been thinking 
for so long about having our 
Wright Brothers moment on 
Mars, and here it is,” said MiMi 
Aung, project manager of the 
Ingenuity Mars Helicopter at 
JPL. “We will take a moment to 
celebrate our success and then 
take a cue from Orville and Wil-
bur regarding what to do next. 

History shows they got back to work – to learn as much as they 
could about their new aircraft – and so will we.”

After successfully proving that powered, controlled flight is 
possible on the Red Planet, the Ingenuity experiment will soon 
embark on a new operations demonstration phase, exploring 
how aerial scouting and other functions could benefit future 
exploration of Mars and other worlds. This new phase will 
begin after the helicopter completes one more flight. The deci-
sion to add an operations demonstration comes as a result of 
the Perseverance rover being ahead of schedule with the thor-
ough checkout of all vehicle systems since its landing. 

It was February 18 this year that Perseverance touched 
down Mars with Ingenuity attached to its belly. Deployed to the 
surface of Jezero Crater on April 3, Ingenuity is currently on 
the 16th sol, or Martian day, of its 30-sol (31-Earth day) flight 
test window. Over the next three sols, the helicopter team will 
receive and analyse all data and imagery from the test and for-
mulate a plan for the next two experimental test flights and 
consider how best to expand the flight profile. This is to be done 
before Perseverance heads off on its main mission to look for 
signs of ancient life in a dried-up river delta. SP

iNgeNuity’S firSt BLaCk-aNd-White iMage froM the air
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WITH 
2021’S FIRST 
LAUNCH, 
ISRO STEERS 
NEW AGE 
OF SPACE 
REFORMS
India’s PSLV-C51 launched the first satellite 
designed, integrated and operated by Brazil 
along with 18 co-passenger satellites

By Ayushee ChAudhAry

On February 28, 2021, the lift off from the Satish Dhawan 
Space Centre in Sriharikota marked the first launch of 2021 for 
India’s space agency. This was also the first launch by NewS-
pace India Limited (NSIL), a Government of India company 
under Department of Space (DoS) as well as the first launch of 
a Brazilian Satellite from India. India’s Polar Satellite Launch 
Vehicle PSLV-C51 successfully launched Amazonia-1 along with 
18 co-passenger satellites on Sunday from Satish Dhawan Space 
Centre (SDSC) SHAR, Sriharikota in Andhra Pradesh.

PSLV-C51 lifted off from the first launch pad of SDSC SHAR at 
10:24 hours. Following a flight of about 17 minutes, the vehicle 
injected the Amazonia-1 into its intended orbit and in the succeed-
ing 1 hour 38 minutes, all the 18 co-passenger satellites success-
fully separated from the PSLV in a predetermined sequence.

Indian Space Research Organisation (ISRO) Chairman Dr K. 
Sivan congratulated team ISRO for precise injection of Amazo-
nia-1 and 18 co-passenger satellites. Talking about the primary 
satellite, Amazonia-1, he said, “India and ISRO feel extremely 
proud and honoured to launch the first satellite designed, inte-
grated and operated by Brazil. Hearty congratulations to the 
Brazilian team for this achievement.’’

Amazonia-1 is the optical earth observation satellite of 
National Institute for Space Research (INPE). In its statement, 
ISRO highlighted that the satellite is aimed at providing remote 
sensing data to users for monitoring deforestation in the Amazon 
region and analysis of diversified agriculture across the Brazilian 
territory. The sun-synchronous Amazonia-1 can generate images 
of any part of the world every five days, but will be used mainly 
to provide remote sensing data in order to monitor deforestation 
in the Amazon. This mission of ISRO was primarily constructed 
around sending Brazil’s 637-kg Amazonia-1 satellite into space.

Marcos Cesar Pontes, Minister of Science, Technology and 
Innovation, Brazil also congratulated ISRO team for the suc-
cessful launch. “Amazonia-1 is an important mission for Bra-
zil which also marks the beginning of a new era for satellite 
development in the country” he remarked. He emphasised the 
importance of partnership between India and Brazil and was 
looking forward to further strengthen ties with India.

Congratulating NSIL and ISRO on the success of the 1st ded-
icated commercial launch of PSLV-C51/Amazonia-1 Mission, 
India’s Prime Minister Narendra Modi pointed out that this ush-
ers in a new era of Space reforms in the country.Ph
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“Congratulations to President Jair M. Bolsonar on the suc-
cessful launch of Brazil’s Amazonia-1 satellite by PSLV-C51. 
This is a historic moment in our space cooperation and my 
felicitations to the scientists of Brazil,” Modi tweeted.

G. Narayanan, Chairman and Managing Director, NSIL thanked 
INPE, Brazil for their faith in ISRO and NSIL’s strength and M/s 
Spaceflight Inc. USA for facilitating this mission. He also acknowl-
edged the other auxiliary payloads flown onboard this mission and 
wished all the customers to achieve their desired goals.

NSIL had earlier announced that this mission will carry 15 
other customer satellites on commercial ride share basis. How-
ever, the 18 co-passenger satellites onboard PSLV-C51 included 
four from IN-SPACe and 14 from NSIL. The 14 satellites from NSIL 
were the commercial satellites, one of which was from India and 
the remaining 13 were from the United States of America (USA).

In addition to that, through IN-SPACe, ISRO is also facilitat-
ing launch of student satellites in this mission. IN-SPACe (Indian 
National Space Promotion and Authorisation Center) is an inde-
pendent nodal agency under DoS for allowing space activities 
and usage of DoS owned facilities by NGPEs (Non-Government 
Private Entities) as well as to prioritise the launch manifest.

Of the four satellites from IN-SPACe, three were UNITY sats 
designed and built as a joint development by Jeppiaar Institute 
of Technology, Sriperumbudur, G.H. Raisoni College of Engineer-
ing, Nagpur and Sri Shakti Institute of Engineering and Tech-
nology, Coimbatore. The satellite is intended to providing Radio 
relay services. The fourth one was Satish Dhawan SAT (SDSAT). 
Built by “Space Kidz India (SKI)” as a co-passenger payload, 
SDSAT is a nano-satellite intended to study the radiation lev-
els/space weather and demonstrate long range communica-
tion technologies. Space Kidz India’s satellite also includes an 
engraved picture of Prime Minister Narendra Modi on the top 
panel of the spacecraft Satish Dhawan Sat (SD SAT) symbolising 
his Atmanirbhar initiative and space privatisation and an e-copy 
of the Bhagavad Gita, saved on an SD-card along with 25,000 
names with the ambition of creating awareness and educating 
the common man about space sciences. The nanosatellite also 
carries three scientific payloads — one to study space radiation, 
one to study the magnetosphere, and another that will demon-
strate a low-power wide-area communication network.

“These satellites were fruition of the new space reforms 
announced by the Government of India wherein ISRO promoted 
and handheld the teams. I’m very sure this mission will enthuse 
other academic institutions and industries to build satellites,” 
Dr Sivan said while appreciating the efforts of the teams in 
building the satellites.

PSLV-C51 is the 53rd flight of PSLV and 3rd flight of PSLV in 
‘DL’ configuration (with 2 strap-on motors). This was the 78th 
launch vehicle mission from SDSC SHAR, Sriharikota. With this 
launch, the total number of customer satellites from foreign 
countries placed in orbit by PSLV reached to 342 satellites from 
34 countries.

In line with this success, ISRO has lined up about 14 missions 
for launch this year, including the space agency’s first unmanned 
mission later this year, Sivan informed after the launch event on 
Sunday while he was addressing scientists at the Mission Con-
trol Centre after the successful launch of Amazonia-1 of Brazil 
and 18 other satellites. “Definitely our hands are full. We are 
going to have something like 14 missions this year. Seven launch 
vehicle missions and six satellite missions, as well as our first 
unmanned mission by the end of the year. That is our target and 
the scientists are working on that”, he said.

ISRO plans to take up two unmanned space missions before 

the Gaganyaan-manned space mission which aims at sending 
three Indians to space by 2022. The four test pilots selected for 
the mission are currently undergoing training in Russia. SP  

  ISro’s first launch of 2021
  first dedicated PSLV commercial mission for NSIL
  third flight of PSVL-DL variant
  39th launch from the first launch pad
  53rd flight of PSLV
  78th launch vehicle mission from SDSC Shar
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HENSOLDT’S AirbOrNE MiSSiLE 
PrOTEcTiON SySTEM 

To reliably deTecT and counTer a broad range of poTenTial ThreaTs, hensoldT’s airborne Missile proTecTion sysTeM (aMps) is a self-
proTecTion suiTe capable of coMbining differenT kinds of warning sensors, counTer Measures and oTher avionic equipMenT

It is recognised that there is an ever increasing level 
of hostile threats to fixed wing aircraft and helicopters in both 
military operational and civil scenarios globally. According to 
estimates there are more than 500,000 shoulder launched sur-
face to air missiles, Man-Portable Air Defence Systems (MAN-
PADS) on the international market and due to conflicts, many of 
these systems are now in the possession of non-state organisa-
tions and Terrorists. 

Even though a high percentage of aircraft losses in the most 
recent hostilities were caused by Infrared Surface to-Air Mis-
siles (IR SAMs), laser and radar threats are increasing in the 
theatre of operations. To reliably detect and counter, a broad 
range of potential threats, AMPS offers combination of different 
sensors to guarantee the best possible protection.

AMPS – HENSOLDT’s Airborne Missile Protection System – 
is a flexible stand-alone military-off-the-shelf (MOTS) self-pro-
tection suite for helicopters and fixed-wing aircraft. It is capa-
ble of combining different kinds of warning sensors, counter 
measures and other avionic equipment, in order to protect the 
platform and its crew against a variety of threats, such as infra-
red, laser or radar guided missile threats. Its modular design 
allows AMPS to be easily adapted and configured to the specific 
operational needs and for different mission profiles. AMPS are 
in operational use on more than 250 military and VIP platforms 
for various customers worldwide.

HENSOLDT’s self-protection systems are in operational use 
on more than 700 military and VIP platforms for various custom-
ers worldwide including in India.  We are proud to be the Market 
leader for missile warning with 9,000+ MILDS sensors delivered!

The AMPS systems offer following operational advantages: 
•	 Missile	Approach	Warning	 Systems	 (MILDS),	 offers	 longer	

detection range and lowest false alarm rate especially under 

harsh environmental conditions (hot and humid). The sys-
tem is lighter, smaller in size & volume and does not require 
cooling and hence has superior reliability and life cycle cost.

•	 The	laser	warning	system	(ALTAS)	detects	laser	range	find-
ers, laser target designators and, with the additional beam 
rider channels of ALTAS-2QB, also continues wave beam 
rider sources at long ranges. 

•	 The	 fully	 digital,	 modular	 and	 scalable	 Radar	 Warning	
Receiver (Kalætron product family) provides superior perfor-
mance for threat detection and reaction time starting from 
the antenna system until the generated digital output stream 
to cope with the new requirements for survival of platform 
and personnel in modern warfare scenarios. The system has 
proven a superior detection range compared to analog sys-
tems (wideband/narrowband receivers). It detects and tracks 
all emitters at very long distances in short time and enhances 
situational awareness of the pilot for avoiding actual radar 
threats. The system has proven its outstanding multi-signal 
capabilities and proven COMS suppression by using software 
defined filters in respective scenarios. The system is capable 
of recording an enormous amount of data (PDWs) which 
has never been available for post mission evaluation before 
(ELINT characteristics) and is especially designed for the chal-
lenging and dense electromagnetic environment of tomorrow.
HENSOLDT’s self-protection systems are in operational 

use on more than 700 military and VIP platforms for various 
customers worldwide including in India. We are proud to be a 
market leader for missile warners with 9,000+ MILDS sensors 
delivered.The suite is modular, flexible, easy to install and cost 
effective. The modular system architecture makes it easy to cus-
tomise the configuration for specific operational requirements 
by combining selected sub systems to deliver a desired effect. SPph
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By Raul VillaRon,  
AsiA PAcific Vice President, commerciAl AViAtion At embrAer

The focus on sustainability is most recently reflected by the numerous enhancements that have 
been made to the new generation E-Jets E2, making it the industry’s most efficient single-aisle jet
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Embraer has been vocal and active on sustainability 
and environment for many years. In fact, the first aircraft in 
the world certified to fly with 100 per cent biofuel was the 
Ipanema in 2004. Looking ahead, we believe that sustainabil-
ity will be a stronger driving force within aviation industry 
post-COVID.

We see three factors that have increasingly made sustain-
ability a key priority. First, governments are more involved in 
the decision-making of airlines especially those that accepted 
the state support ‘lifeline’ during these testing times. Second, 
companies themselves have been overtly demonstrating ESG 
credentials to offer a stronger competitive advantage in a 
market where liquidity is drying up. Third, public opinion has 
been vocal and insistent that companies demonstrate more 
environmental care in their production. The commercial avia-
tion industry is responsible for about two to three per cent of 
global carbon emissions but the entire industry is tirelessly 
working towards improving its efforts – from airports, airlines 
and to aircraft manufacturers.

For Embraer, the path to heightened sustainability efforts 
began almost 20 years ago. In 2002, Embraer was the first 
aircraft manufacturer to receive the ISO 14001 certification 
in environmental management of our production and design 
processes. A significant step was the major efforts the Com-
pany took towards minimising the environmental footprint in 

production process with its ‘green hangars’. This means that 
we have the systems to ensure the reduction and control of 
all water consumption, electrical energy, non-hazardous waste 
and hazardous waste.

Since 2008, beyond its internal initiatives, Embraer joined 
hands with other players in the aviation industry to define and 
set achievable goals and workable timeframes for CO2 emis-
sion reduction and climate change research.

For more than a decade, we have been directly involved 
with the development and certification of the new generation 
of ecological sustainable aviation fuels (SAF) and developing 
airplanes able to fly with these. In 2011, our E170 flew with 
camelina oil and in 2012 our E195 operated by Azul, flew suc-
cessfully using a blend of sugarcane and traditional jet fuel.

The focus on sustainability is most recently reflected by 
the numerous enhancements that have been made to the new 
generation E-Jets E2, making it the industry’s most efficient 
single-aisle jet. The E-Jets E2 family is characterised by its 
low emissions, low noise footprint and leading-edge fuel sav-
ings. From the start of its design, the E2 was created with fuel 
efficiency in mind.

The E190-E2 and E195-E2 are operated by many airlines 
across the world and it is the cleanest and most environmen-
tally friendly airplane in the skies today, with double digit CO2 
emission reductions compared with ordinary narrow body jets 
in operation like the B737 and the A320.

Airlines like KLM and Helvetica, from Switzerland, and 
others that have green goals and stringent emission standards 
are deploying our E190-E2 and E195-E2, and it is popular 
among passengers too.

Passengers want to fly in airplanes that have lower costs, 
lower emissions, knowing they are not wasting resources. The 
idea of a “rightsized” airplane, one that matches capacity to 
demand and features lower emissions fits well with the notion 
of being environmentally friendly. The new and ultra-quiet 
E-Jet E2 with its two by two seating and smart interior pres-
ents a modern solution for regional connectivity.

Looking closer, what makes the E-Jets E2 so efficient? For 
one, the E2 wings are very elongated, featuring a long aspect 
ratio. It means that a very long and slender wing can gener-
ate lift more efficiently while also reducing drag and noise 
just like how an albatross is a more efficient bird compared 
to a pigeon with its short wings. The E2’s landing gear is fully 
enclosed when retracted, and the wing flaps and ailerons 
have seals to reduce the exposed gaps and tracks, thus reduc-
ing drag and noise.

The Pratt & Whitney GTF engines on the aircraft have a 
large fan driven by a reduction gear, that has the feature to 
adjust the best proportion of air inside and outside the engine 
core, otherwise known as the by-pass ratio. A higher bypass 
ratio means a larger mass of air is being moved quietly at 
slower speeds by the engine, as opposed to less air being 
moved faster as in older, ‘noisier’ jet engines. The E-Jets E2’s 
state-of-the-art fly-by-wire control system intelligently mini-
mises fuel consumption by optimising the position of the hori-
zontal stabilizer during flight, keeping the aerodynamic drag 
to a minimum.

The COVID crisis has been a catalyst for a reset for the 
industry, and it has heightened the importance of sustainabil-
ity. Thanks to a determined focus on designing the most fuel-
efficient single-aisle jet, Embraer has created an E2 family of 
jets that is perfectly suited for airlines, passengers and the 
environment. SP

thE E190-E2 and E195-E2 arE oPEratEd by many airlinEs across 
thE world and it is thE clEanEst and most EnvironmEntally 

friEndly airPlanE in thE skiEs today. airlinEs likE klm (shown 
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Photo caPtion to come here....

embraer has undertaken significant technological innovations to reduce the net outPut of carbon dioxide and noise Pollutants which 
are now in conformity with the global trend of Providing cleaner air travel.

E-JETS  
LEAD THE PATH

Embraer has always kept its customer’s financial bottom and top lines in mind while providing 
better aircraft
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What makes the e-Jets e2 so efficient? (left) the e2 wings are very elongated, featuring a long asPect ratio and can generate lift more 
efficiently while also reducing drag and noise; (right) the e2’s landing gear is fully enclosed when retracted, and the wing flaPs and 

ailerons have seals to reduce the exPosed gaPs and tracks, thus reducing drag and noise.

The Brazilian aerospace major Embraer was founded 
in 1969 with assistance from the Government of Brazil. This 
company aspired to transform Brazil into a country which 
possessed the latest technology in the domain of aeronautics 
and ensure that its products reached far into the world to 
serve the aviation sector. Since then it has not looked back. 
So far, Embraer has put more than 8,000 aircraft in the sky. 
Its present staff of more than 18,000 employees is constantly 
creating new designs, applying imaginative engineering and 
technology to create excellent aircraft that perform as per the 
needs of the aviation sector. It is precisely this effort to chal-
lenge the status quo, create new and better products that out-
perform its competition that has induced Embraer to come up 
with commercial and executive aviation aircraft in addition 
to defence and security equipment. The latest addition to its 
aviation show window is the E–Jet E2 
series of passenger aircraft.

Embraer has always kept its cus-
tomer’s financial bottom and top lines 
in mind while providing better air-
craft. After its success with the ERJ, 
followed by the E–Jet series, Embraer 
had now brought in, its latest, state-of-
the-art, E-Jet E2 series. The company 
appropriately nicknamed this series as 
the “Profit Hunter Family”. The E-Jet 
E2 family consists of three different 
variants of aircraft. They are E-175 
E2, E-190 E2 and E-195 E2 versions. 
Before one takes a look at the differ-
ences between these three variants, it 
is pertinent to know the improvements in the technology of 
the E2 series which have taken place over their predecessors.

GREEN AIRCRAFT
The environmental pollution’s footprint reduction of E-Jet E2 
series of Embraer aircraft has been possible with the incor-
poration of Pratt & Whitney Pure Power Geared Turbofan 
Engines which have improved engine efficiency. This is in 
addition to adopting a better wing design and the use of smart 

materials. The engine under reference provides more power 
for every unit of Aviation Turbine Fuel (ATF) consumed. Hence, 
it is definitely more effective in terms of controlling air pollu-
tion vis-a-vis its predecessors. The Kyoto Protocol and other 
multilateral/multinational conventions of the United Nations 
have made it necessary to reduce the levels of noise and car-
bon dioxide (CO2) signatures or output for all aircraft. Accord-
ingly, Embraer has undertaken significant technological inno-
vations to reduce the net output of carbon dioxide and noise 
pollutants which are now in conformity with the global trend 
of providing cleaner air travel.

IMPROVEMENTS IN THE E-JET E2 SERIES AIRCRAFT
Design Smart: Embraer has brought in better fuel efficiency 
in these aircraft through the use of clever technologies and 

smart materials. They have used real-
time, advanced diagnostics in the 
cockpit that enabled the flight param-
eters to be measured on concurrently. 
This data was then quickly trans-
ferred to the maintenance network 
giving them advance warning to posi-
tion the repair staff, spares and tools 
at the airport. This minimised the air-
craft’s downtime, which enabled the 
operators to earn revenues by ensur-
ing that the aircraft stayed more in the 
air than on the ground which guzzles 
money. The use of smart materials and 
a special wing shape helped Embraer 
to reduce emissions, noise and carbon 

dioxide footprints. The reduced noise, vibrations enhanced 
the life of the aircraft components and also lowered mainte-
nance costs.

Experience Smart: Embraer did away with the con-
cept of multiple aisles in an aircraft. There were no middle 
seats in any class. They ensured that greatest passenger 
comfort and maximum personal space were made avail-
able within the given diameter of the fuselage. Embraer 
introduced advanced in-flight connectivity that enabled 

Embraer has 
brought in better fuel 

efficiency in these 
aircraft through 
the use of clever 
technologies and 
smart materials
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the use of personal electronic devices when airborne. The 
improved aerodynamics reduced the noise level as also 
material vibrations associated with flying. This reduced 
the fatigue factor of passengers, crew and all those resid-
ing near the airport.

Business Smart: The E-Jet E2 offered three different 
designs of aircraft which varied in terms of lift capability, 
runway length and operating range. It also provided vibrant 
combinations of different sizes of seats for each category of 
aircraft depending on the luxury-based segmentation of cus-
tomers. This enabled the airlines to choose aircraft based on 
cargo or passengers to be carried and the distance between 
various itineraries. Moreover, the seating capacity, seat 
design and positioning enabled the airlines to enhance rev-
enues from discerning customers as also provide facilities to 
upgrade passengers in flight when luxurious seats lay idle. 
This enables the airlines to cement bonds with their regular 
customers and earn their goodwill as also ensure customer 
retention.

The E-Jet E2 series of aircraft 
have considerable commonality of 
components enabling the company to 
optimise inventory stocking through 
interchangeability of parts between 
aircraft and thereby reducing the 
maintenance costs of inventory. Con-
sequently, this reduces the need for 
retaining diverse technicians and 
retraining technical manpower on 
different aircraft. It increases the 
availability of spares and technicians, 
the number of flight-worthy aircraft, 
and minimises the downtime of air-
craft. All these factors reduce the cost 
of operations.

IMPACT
These innovations and technological 
developments have enabled the E-Jet 
E2 series to deliver a double-digit 
percentage reduction in fuel burn 
and maintenance costs. The fourth-
generation fly-by-wire technology has introduced fuel effi-
ciency, reduction of maintenance cost, emissions and noise. 
Moreover, the reduced carbon emissions have enabled these 
aircraft to conform to the internationally specified carbon 
emission levels.

COMPARISON BETWEEN ALL E-JET E2 VARIANTS
All the E2 series jets fly at a maximum speed of 0.82 Mach 
and ceiling of 41,000 feet. However, they vary in terms of the 
runway length needed during landing and take-off, the flight 
range, seating capacity including seat combinations offered, 
commercial payloads carried by each aircraft and usable fuel 
onboard. The three variants of E-Jet E2 i.e. E175–E2, E190–E2 
and E195–E2, have a maximum range of 3,704 km, 5,278 km 
and 4,819 km, commercial payloads of 10,600 kg, 13,500 kg 
and 16,150 kg and maximum fuel carried is 8,522 kg, 13,690 
kg and 13,690 kg respectively.

Their take-off distance ranges between 1,615m to 
1,805m and their landing distance ranges between 1,215m 
to 1,345m. Hence, it can be seen that they can operate on dif-
ferent type of airports and are ideally suitable for being oper-

ationalised in conformance with the Government of India’s 
Regional Connectivity Scheme – UDAN, where the passenger 
haulage numbers are low. Fewer passengers require aircraft 
with less carriage capacity and low operating cost. This pres-
ents one of the biggest opportunities to deploy the E195-E2 
version of Embraer under the UDAN scheme as it has a maxi-
mum capacity of 146 seats.

PASSENGER SEGMENTATION
It is one of the most interesting options for revenue maximisa-
tion and flight passenger segmentation practised by the avia-
tion industry. The E175-E2 variant aircraft provides options to 
seat a maximum of eighty passengers in three different seat 
categories. Alternatively, this aircraft can be configured to 
seat 88 passengers into two different seat combinations based 
upon different seat size. A third variant based upon different 
seat sizes can also be prepared in a new aircraft that can seat 
ninety passengers.

The E190-E2 variant provides the 
option of seating 97 passengers in three 
different seat categories or 106 pas-
sengers in only one category of seats 
that are slightly larger. It also has the 
option of seating 114 passengers in one 
category of seats, but here the seats are 
slightly smaller when compared to the 
former. The E195-E2 model of Embraer 
concentrates on carrying more passen-
gers. It offers a total seating capacity of 
120 passengers in three unique size-
based class of seats. Alternatively, the 
option exists to mount 132 or 146 seats 
of smaller sizes.

CARGO HAULAGE
Usually, passenger airliners have addi-
tional cargo capacity that fetches rev-
enue for the airlines. If we assume that 
each passenger with luggage weighs 
100 kg, when one multiplies it with the 
maximum passenger capacity and sub-
tracts it from the commercial payload 

of each category of aircraft, we get the commercial cargo pay-
load available on an aircraft.

Accordingly, taking the maximum passenger capacity of 
90, 114 and 146 for each of the three aircraft variants under 
discussion and multiplying the same with 100 kg per head, 
it amounts to an all-up passenger weight of 9,000 kg, 11,400 
kg and 14,600 kg respectively. When these figures are sub-
tracted from the above-mentioned commercial payloads that 
can be carried by each category of these aircraft, we arrive 
at a figure of 1,600 kg, 2,100 kg and 1,550 kg of additional 
cargo respectively for each variant of the aircraft.

Hence, it can be concluded that the E190-E2 variant of 
Embraer is suitable to haul perishable cargo. However, other 
factors such as the distance between two destinations, the 
discerning segmentation of passengers with different paying 
capacities and the runway lengths also contribute to the decid-
ing factors as to which aircraft is to be bought by an airline 
and its deployment on unique itineraries. This is one of the 
reasons, why, Embraer calls its three variants of E-Jet E2 fam-
ily as the Profit Hunters, as these can reduce expenses and 
enhance earnings for airlines. SP
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FREQUENT VIOLATION OF 
TAIWANESE AIRSPACE  

BY CHINA
The increasing frequency of transgression by military aircraft of China 
into the airspace of Taiwan, is a clear indication of China’s plans to 
employ air power to deal with Taiwan in the future.

By Air MArshAl B.K. PAndey (retd)

a chinese J-10 fighter Jet attached to an aviation brigade under the Pla air force



AnAlysis  China intrusion

22 ISSUE 4 • 2021  www.sps-aviation.com

As per a statement issued by the Ministry of Defence, 
Taiwan, on April 12 this year, as many as 25 military aircraft 
of the People’s Republic of China (PRC) intruded into the Air 
Defence Identification Zone (ADIZ) of the air space under the 
control of Taiwan. As per reports emanating from the Minis-
try of Defence of Taiwan, the fleet of intruding aircraft of the 
PRC included 18 combat jets consisting of 14 J-16 and four 
J-10, four H-6K bomber aircraft that were capable of carrying 
nuclear weapons, two anti-submarine warfare aircraft and one 
Airborne Early Warning and Control System (AWACS) aircraft. 

A FREQUENT OCCURRENCE
Violation of Taiwanese airspace by military aircraft of the PRC 
appears to have become a regular feature as it has been occurring 
frequently. Instances of incursion by aircraft of the China into the 
airspace of Taiwan has increased significantly, particularly so over 
the last two years. This latest incursion on April 12 this year into 
the ADIZ of the air space under the control of Taiwan, has been 
by the largest fleet of military aircraft in the last 12 months. How-
ever, what is noteworthy as well as more significant is that it came 
even as the United States of Amer-
ica (USA) had issued a warning 
against an increasingly aggressive 
China. Just prior to this incursion 
by a fleet of 25 military aircraft, on 
February 19 this year, nine com-
bat jets of the People’s Liberation 
Army Air Force (PLAAF) of the 
PRC had violated the airspace over 
Taiwan in the Southern region as 
the Chinese aircraft intruded into 
the airspace over Pratas which 
is an island controlled by Taipei. 
Pratas island which is a part of 
Taiwan, lies in the Northern part 
of the South China Sea and is the 
largest amongst the islands in the 
area. In response to the incursion 
by the aircraft of the PLAAF, Tai-
wan put both ground based air 
defence systems and air defence 
aircraft of its Air Force on high alert. Taiwan also issued a warn-
ing by radio to the pilots of the intruding aircraft of the PRC to 
vacate the airspace of Taiwan without any delay. Prior to this epi-
sode, on January 24 this year, there was another such case of 
airspace violation in which 12 aircraft of the PLAAF had intruded 
into the airspace over Taiwan.

RELATIONS BETWEEN CHINA AND 
TAIWAN
Taiwan which is also known as the Repub-
lic of China (ROC), has been an indepen-
dent nation since 1949 and has its own 
democratically elected government. How-
ever, China has a differing perception on 
the status of the island nation and still 
regards Taiwan as a part of its territory. 
PRC firmly believes in and has been prop-
agating its “One China Policy” and claims 
that Taiwan is an inalienable part of PRC. 
Although, economic ties between Taiwan 
and China have been thriving especially so 
in the recent years, differing political per-

ceptions between the two nations especially under the new lead-
ership on both sides, have had an adverse impact on the political 
equation between the two nations. What must have aggravated the 
hostile approach that China has had towards Taiwan is the latter’s 
drive to establish formal diplomatic relations with major powers 
and international organisations in an effort to remain outside the 
influence and control of the Communist mainland. So far, Taiwan 
has been able to establish diplomatic relations with as many as 
15 nations.

ROLE OF THE USA
In recent years, the USA has displayed a notable pro-Taiwan 
approach and in the period 2007 to 2018, it has sold more than 
$25 billion worth of military equipment including advanced 
weapon systems to this island nation which constituted 75 per 
cent of its total arms import. Taiwan ranked as the ninth larg-
est recipient of arms globally. In order to further strengthen its 
defences against the PRC, Taiwan has indicated plans to sub-
stantially enhance its defence expenditure which, in all likeli-
hood, will be invested in the procurement of advanced weapons 

systems that would include mis-
siles, electronic warfare technol-
ogy and missile defence systems.

This would certainly have 
irked China and would have served 
to aggravate political tensions 
between the two nations. Apart 
from the military support that the 
USA has displayed towards Tai-
wan, political developments in the 
USA especially after Donald Trump 
took over as the President, only 
served to further aggravate levels 
of tension and conflict between the 
USA and China. This in turn had 
an adverse effect on the political 
and military relations between the 
PRC and Taiwan.

POSSIBILITY OF MILITARY 
CONFLICT

Despite the economic ties with Taiwan, China has always main-
tained a hostile military posture towards the tiny neighbour. 
China continues to strengthen its military capability against 
Taiwan by deploying missiles along the Taiwan Strait and peri-
odically conducting military exercises in the vicinity of the island 
nation. As part of this objective and effort, the armed forces of 
China continue to develop and deploy advanced military capa-

bilities in the event of a situation in which 
there may arise the need to undertake a 
military campaign against Taiwan. China 
aims to remain prepared at all times to 
use military power to resolve any dispute 
with Taiwan or any other nation over the 
issue of the status of the island nation.

Beijing has refused to renounce the 
use of force to resolve disputes over the 
island’s status. The increasing frequency 
of transgression by military aircraft of 
China into the airspace of Taiwan, is 
a clear indication of China’s plans to 
employ air power to deal with Taiwan in 
the future. SP
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A mAjor problem expected in the future is the serious shortAge of quAlified And competent mAnpower. solution to
this problem would require long term vision And plAnning.

Safety iS 
Paramount

Over the next 20 years, annual passenger traffic is estimated to grow by 200 per cent which 
makes it all the more important to sustain enhanced focus on Air Safety

By Air MArshAl B.K. PAndey (retd)

Air Safety is a vital aspect in the domain of civil  aviation 
that needs to be given the highest priority to provide the desired 
level of safety for the air passengers as also to ensure that air-
planes are free from factors that may lead to damage or destruc-
tion of the platform. The right level of air safety will also enable 
the industry to flourish in the long term. Air Safety in civil avia-
tion should not be confused with Security in Civil Aviation as the 
latter is just one part in the canvas of Air Safety in civil aviation 
that may also adversely affect safety of the air passengers.

Security in civil aviation includes all of the measures adopted 
to combat, neutralise or prevent intentional malicious acts by 
elements that can pose serious threat to the well being of the air 
traveller. Lapses in aviation security can thus be highly detri-
mental to the well being of the civil aviation industry as a whole. 

The focus of this article however, will be on the aspect of Air 
Safety in civil aviation which will include the state of an avia-
tion system or organisation in which risks associated with avia-
tion activities, related to or in direct support of the operation of 
aircraft, are reduced and are kept controlled to an acceptable 
level. Management of Air Safety in the civil aviation industry 
would include theory, practice, investigation, categorisation of 
failures experienced in flight and the prevention of such fail-
ures through regulation, education and training. It can also 
be applied in the context of campaigns to promote awareness 
amongst the travelling public on the issue of safety in air travel. 

Analysis of data reveals that over the last ten years, 82 per 
cent of the accidents in the global fleet of jet airliners as well 
as jet aircraft in the business and general aviation segment ph
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of the civil aviation industry, have taken place during takeoff 
and landing phase of flight and have accounted for 58 per cent 
of all onboard and related third party fatalities. Some of the 
major factors that impinge on Air Safety in the civil aviation 
industry are elaborated on in the paragraphs below.

ROLE OF HUMAN ERROR
It has been found that the most common cause of accidents in the 
domain of the civil aviation industry is human error. This factor 
alone contributes to more incidents and accidents related to air-
craft in the domain of the civil aviation industry than any other 
single factor. Human error would include any error committed 
by the flight crew, maintenance personnel, air traffic controllers 
as well as other personnel that will have a direct impact on Air 
Safety. As per study of the related data, more than 50 per cent of 
the accidents in this segment of aviation is attributable to error 
on the part of the pilot in command. Accidents due to human 
error on the part of personnel other than the pilot in command, 
is attributable to in only less than ten per cent of the cases of 
accidents in this category. One type of accident attributable to 
human error on the part of the pilot in command is dubbed as 
Controlled Flight Into Terrain (CFIT). Accidents on account of 
CFIT that are caused by issues related to terrain and conflict with 
obstacles, has been identified by the International Civil Aviation 
Organisation (ICAO) to be one of its three categories of high risk 
occurrence. Another type of accident in this category is Loss of 
Control In Flight (LOC IF) which takes place on account of loss of 
situational awareness followed by loss of control of the aircraft 
during flight at a low speed, low pitch as also high angle of bank.

TECHNICAL FAILURE
There are a number of factors other than human error that 
contribute to the degradation of Air Safety in the civil aviation 
industry. One such factor is Technical Failure that could take 
place in flight by way of loss of power in fight or total engine 
failure, malfunction of the landing gear or failure of any vital 
component or system in the aircraft. The adverse effect of such 
a failure on Air Safety can be aggravated by the inability on the 
part of the pilot in command or any other member of the flight 
crew to take the required corrective action in time. Technical 
Failure is thus one such factor that has been found to impinge 
on Air Safety in the civil aviation industry and make significant 
contribution to the overall list of accidents.

RUNWAY SAFETY
Accidents related to Runway Safety figures high in the list of high 
risk occurrence categories maintained by the ICAO. The Transpor-
tation Safety Board (TSB) of Canada, which is officially the Cana-
dian Transportation Accident Investigation and Safety Board, is 
the primary agency of the Government of 
Canada that is responsible for ensuring 
safety of air transportation in Canada. 
This organisation of the Government of 
Canada includes runway overruns and 
unstable approaches on its list of major 
safety concerns.

High on its list, the TSB has the risk 
of collision on the runway. Data released 
by the TSB shows 27 serious runway 
incursions at the airports in Canada 
in the period 2011 to 2015. One major 
concern as revealed by the TSB in its 
report is that serious runway incursions 

will continue to occur until better systems and measures are put 
in place. Similarly, the Australian Transport Safety Bureau has 
“handling approach to land” high on its list of safety concerns.

BIRD OR ANIMAL STRIKES
Aircraft generally suffer bird strikes on takeoff or during 
approach and landing. Conflict with terrestrial animals on the 
ground takes place during the takeoff roll or the landing run. 
In 2015, the most recent year for which data in this respect 
is available, there were as many as 13,795 bird and animal 
strikes reported to the Federal Aviation Administration (FAA) 
of the United States. While it may be relatively easy to prevent 
incursion on to the runway by stray animals, preventing bird 
strikes is a far more difficult task for the airport management.

THE WAY AHEAD
Over the next 20 years, annual passenger traffic is estimated to 
grow by as much as around 200 per cent which makes it all 
the more important to sustain enhanced focus on Air Safety in 

the civil aviation industry. Rules and regulations have already 
been promulgated both at the international and national levels, 
as well as standards have been laid down on Air Safety and secu-
rity in the domain of the civil aviation industry to protect citi-
zens, goods and property from unlawful interference and acci-
dents. However, the rapid rate of growth, albeit slowed down a 
bit temporarily due to the COPVID-19 Pandemic, is likely to be 

restored soon. In the Asia Pacific region, 
even with the normal growth rate that 
is expected to be achieved and sustained 
in the civil aviation industry, it is likely 
to out pace the ability of regulators to 
maintain effective oversight, surveil-
lance and the required degree of control 
expected from the organisation. One 
problem that plagues the industry today 
and is expected to be so in the future as 
well, is the serious shortage of qualified 
and competent manpower. Solution to 
this problem would require long term 
vision and planning. SP
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F-35 With ElEctronic WarFarE SuitE For SElF-ProtEction

THE GROWING 
SIGNIFICANCE OF AERIAL 

SELF-PROTECTION SYSTEMS
The immense popularity of Self-Protection Suites (SPS) despite their cost, indicates that the 

missile threat to high value aircraft is increasing

By Joseph NoroNha
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In october 2020, two remarkable new aircraft arrived 
in India. They are custom-built Boeing 777-300ER wide-body 
planes for use by Prime Minister Narendra Modi and other 
VVIPs. Although the Boeings are part of Air India’s fleet, they 
are flown by Indian Air Force (IAF) pilots. One reason for the 
IAF’s close involvement is that the two aircraft have ultra-
modern aerial defensive systems designed to avert or frustrate 
missile attacks. Called the Large Aircraft Infrared Countermea-
sures (LAIRCM) Self-Protection Suites (SPS) these systems come 
under a hefty $190 million deal. 

In earlier days, self-protection systems were essentially 
meant for combat aircraft, while other aircraft simply flew out 

of range of missile threats. However, the growing lethality and 
complexity of long-range missiles means that no aircraft is safe 
from attack. That is why aerial SPS are becoming ubiquitous. 

SURVIVAL STRATEGY
When an aircraft flies in a potentially hostile environment,  a host 
of factors determine whether or not it will emerge unscathed. The 
most important factor is the aircraft’s  threat detection and self-
protection capability. One essential feature is a good  Radar Warn-
ing System (RWS), for instance, Raytheon’s ALR-69A, the world’s 
first all-digital RWS. It claims to provide long-range detection and 
accurate identification even in dense signal environments.
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The three basic means aircraft need to adopt to stay safe 
are - avoid or delay detection, jam hostile sensors and deceive 
the sensors to look elsewhere. Most SPS are effective  either by 
blinding the guidance systems of incoming missiles with laser 
and radio frequency-based countermeasures or by confusing 
them with the help of chaff and flares.

When it comes to delaying detection, stealth has been the 
device of choice for over two decades. Combat jets such as 
the Lockheed Martin F-22 Raptor have their radar signature 
reduced in the most vulnerable frequency bands such that they 
become near-immune to radar detection, except at very short 
range. However, this obviously cannot be achieved on large 
aircraft such as aerial tankers and airborne command posts. 
Besides, even as stealth has advanced, sensors have progressed 
to include heat, noise, visual signature and various electro-mag-
netic emissions over a wide spectrum. 

Jamming is a simple technique to saturate the enemy’s radar 
with electronic noise and so deny or at least degrade detec-
tion. However, it requires considerable power to generate this 
noise and an airborne platform cannot win a “power-pumping” 
battle against ground-based systems. The defender’s counter-
jamming techniques have also correspondingly advanced. 

Deception is a useful military tactic and aircraft seeking 
to avoid detection must avoid predictable routes or operating 
patterns. The advent of drone swarms can also help divert the 
enemy’s attention away from the high-value target. Similarly, 
chaff can be released to confuse the attacker.

The SPS on the special Boeing 777-300ER aircraft referred 
to earlier, consists of a Northrop Grumman AN/AAQ 24(V)N 
LAIRCM, a Harris ALQ-211(V)8 Advanced Integrated Defensive 
Electronic Warfare Suite (AIDEWS) and a BAE Systems AN/
ALE-47 Counter-Measures Dispensing System (CMDS).

ALERT – MISSILE LAUNCH!
In case a heat-seeking missile is launched,  the aircraft under 
threat would be alerted by onboard devices and indicators such 
as  infrared or ultraviolet sensors that can detect the missile’s hot 
exhaust plume. The kinetic kill of the incoming missile may nei-
ther be effective nor advisable keeping in mind the safety of the 
host platform. However, various CMDS are available in the mar-
ket that can release both IR flares and chaff to mislead the incom-
ing missile. Active Electronic Warfare (EW) expendable decoys 

are popular options. Leonardo’s BriteCloud packs digital protec-
tion against radar-guided missiles into a tiny package that can 
be released from the same launcher as a standard 55 mm flare.

Most combat aircraft have some type of SPS that can assess 
various emerging threats to the aircraft and prioritise the 
appropriate response using a CMDS and a laser or microwave 
firing Directed Infrared Countermeasures (DIRCM) system. A 
DIRCM is designed to provide 360-degree protection to the host 
aircraft. It works by aiming a jamming laser onto the missile’s 
seeker, confusing its guidance system and deflecting the missile 
harmlessly away. 

Germany-based multinational Hensoldt’s AMPS-MV (Air-
borne Missile Protection System with Missile Verification Sen-
sor) is a complete stand-alone SPS from detection to protection. 
It offers easy integration as no avionics interface is required. 
It features a combination of active and passive technology to 
secure a significant reduction of the false alarm rate (FAR), 
which has long been a serious issue with airborne SPS. Since 
the AMPS-MV assures a near-zero FAR, the risk of running 
out of countermeasures (flares) is greatly reduced. This also 
improves aircraft survivability especially during night time by 
avoiding unintended tell-tale flare deployment. Various subsys-
tems can be integrated with the AMPS-MV including a Missile 
Warning System (MWS), a Laser Warning System (LWS), an 
RWS, a CMDS, and a DIRCM.

Another cutting-edge system is the J-Multi-Spectral Infrared 
Countermeasure (J-MUSIC) DIRCM. Produced by Israel’s ELBIT, 
it has been successfully integrated with the Airbus A-330 Multi-
Role Tanker Transport (MRTT) as well as the Airbus A-400M 
transport aircraft. 

WHO WILL WIN – THE  CAT OR THE MOUSE?
The immense popularity of SPS despite their cost indicates 
that the missile threat to high-value aircraft is increasing. At 
present, the equation between the attacker and the defender is 
reasonably balanced. However, in the medium term, it is likely 
that aircraft will be at some disadvantage in this cat-and-mouse 
game because they can only carry a limited amount of defen-
sive equipment as compared to ground-based systems. As mis-
siles and their guidance systems become ever more lethal and 
capable, the manufacturers of self-protection systems must con-
stantly strive to remain abreast. SP
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The PresidenT, shri ram naTh Kovind addressing aT The valedicTory funcTion of aero india-21, aT air force sTaTion,  
yelahanKa, in Bengaluru on feBruary 5, 2021.

NatioN’s first maN 
coNcluded  

the first hybrid airshow
Display of the defence prowess, strengthening the self-reliance mission, modernisation, global 

reach and inclusivity highlighted during Aero India 2021

After three days of hybrid interactions, conferences, 
deals, displays and air show, the valedictory function of the 
13th edition of the Aero India 2021 was graced by President of 
India, Ram Nath Kovind and the first lady, Savita Kovind. The 
show was physically attended by over 600 exhibitors and by 

another 108 in the virtual mode of the world’s first ever hybrid 
show. Around 3,000 Business-2-Business (B2B) meetings were 
conducted during the event and representatives from 63 for-
eign countries were said to be in attendance.

In his address the President had said, “India is not just a Ph
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market, but a land of immense opportunities for the whole 
world, including in the defence sector. The government has 
taken a number of policy initiatives aimed at placing India 
among the top nations in the defence sector with twin objec-
tives of self-reliance and export promotion. He had sadded that 
the government is focused on promoting the ‘Ease of Doing 
Business’ to encourage manufacturers to set up units in India. 
The reforms initiated in India in the last six years offer unprec-
edented opportunities to investors and private companies in the 
defence and aerospace sectors.

Aero India 2021 stood as a living proof of India’s ever-grow-
ing strength in the defence and aerospace sectors at the global 
level and the event exhibited that the global confidence in India’s 
capabilities is growing steadily, Kovind had noted during his 
concluding remarks. Referring to the Conclave of Defence Min-
isters of Indian Ocean Region (IOR), on the theme of ‘Enhanced 
Peace, Security, and Co-operation in the Indian Ocean’, which 
was organised on the margins of Aero India 2021, the Presi-
dent had said that India has always been an ardent advocate 
of universal peace and development and it is important that 
IOR nations focus on fostering political, economic, cultural and 
defence co-operation.

The Defence Minister Rajnath Singh had remarked that 
Aero India offered a unique platform to Indian private and pub-
lic sector industry and global original equipment manufactur-
ers to forge partnerships and showcase products to potential 
customers. “Despite the COVID-19 challenges, Aero India was 
successful in attracting 16,000 visitors physically and close to 
5 lakh people virtually. He said the large number of Memoran-

dum of Understandings (MoUs) concluded during the event and 
orders of over 203 crores bagged by MSMEs were an indication 
of the exhibition’s success.

The first ever IOR Defence Ministers’ Conclave during the 
airshow was attended by ministers and delegates from 26 
countries, and the discussions focused on synergising efforts 
of IOR countries in the Indian ocean and expressed belief that 
there would be a higher level of cooperation amongst IOR 
countries on peace and security in the future. A conclave of 
Chiefs of Air Staff was also organised to pursue the objectives 
of collaborative security for the region and beyond. “The iDEX 
‘Start-up Manthan’, the 6th India-Russia Military Industrial 
Conference and various seminars held on wide ranging themes 
would help in achieving twin objectives of Atmanirbharata 
and Defence exports. In the last few years the Armed Forces 
had given significant support to the mission of ‘Aatmanirbhar 
Bharat’ and played an important role in promoting domestic 
industry. Aero India 2021 would help in achieving the target 
of a turnover of `1,75,000 crore, including exports of  `35,000 
crore in aerospace and defence goods & services by the year 
2024,” the Defence Minister had stated during the valedictory 
session of the show.

Singh had also significantly remarked that self-reliance 
does not mean isolation from the world or to act as a closed 
economy but it rather promotes globalisation by making India 
a more competitive player on the global stage and by inviting 
global companies. “India will invest around 130 billion US dol-
lars towards enhancing security by military modernisation in 
the next 7-8 years,” he had added. SP

(lefT) defence minisTer rajnaTh singh inauguraTing The  india Pavilion;  
(righT) defence minisTer rajnaTh singh addressing The inaugural session of chiefs of The air sTaff conclave aT aero india 2021.

(lefT) rear admiral eileen lauBacher, defence aTTache, us emBassy, new delhi sPeaKing aBouT india-us defence ParTnershiP  
(righT) KeynoTe address By v.l. KanTha rao, direcTor general (acquisiTions), minisTry of defence, india
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at first glance, the Cessna 172 Skyhawk is just another 
utility or trainer aircraft. But measured by longevity and sales, 
the plane outshines every aircraft ever built – around 44,000 
aircraft and counting. This American four-seat, single-engine, 
high-wing aeroplane manufactured by the Cessna Aircraft 
Company, first flew on June 12, 1955. It entered service the 
following year. It was an instant success and over 1,400 air-
craft were built in 1956, its first full year of manufacture. Since 
then, it has been in continuous production except for a break 
from 1986 to 1996 when stricter laws in the United States 
(US) impeded the manufacture of all light aircraft. In 1992, 
the Cessna Aircraft Company became part of Textron Aviation.

More pilots have probably earned their wings on the Cessna 
172 than on any other aircraft in the world. The plane has been 
called “the most elegant compromise in the history of avia-
tion” because without being best in class in any department, its 
design satisfies a variety of customers, some of whom want fly-
ing-for-fun machine, a light transporter, a superb basic trainer 
or an effective instrument flying trainer. There have been over 
20 variants of this propeller driven aircraft over the years.

The Cessna 172 was developed from the 1948 Cessna 170. 
The story goes that Cessna’s engineers faced fierce opposition 
from the marketing department when they proposed to build 
a tricycle undercarriage aircraft instead of the then favoured 
tail wheel gear. Ultimately, the engineers prevailed and the 
tricycle-geared Cessna 172 went into production. Other deci-
sions that were controversial at the time, have also been 
proved right over the years such as the use of sheet-metal 
construction rather than the prevailing fabric-covered welded 
steel construction. Even today, when the use of carbon fibre in 
airframe construction is widespread, the Cessna 172 refuses 
to abandon its all-metal build.

The original Cessna 172 was powered by a Continental 
O-300 horizontally opposed, six-cylinder 145hp piston engine. 
Later, other engines were fitted. The current 172S model intro-
duced in 1998, has an upgraded 180hp Lycoming IO-360-L2A, 
four-cylinder, direct-drive, horizontally opposed, air cooled, 
fuel-injected engine, giving the plane a maximum cruise speed 
of 230 kmph and a maximum range of 1,185 km.

Why did the Skyhawk become the darling of flight schools 
all over the world? It is a tough, sturdy and predictable air-
craft with reliable avionics as well as a decent payload capac-

ity and good climbing ability as compared to other light train-
ers. It is inexpensive to operate and has remarkable dispatch 
reliability. Its clean aerodynamic design, harmonious controls 
and smooth flying manners, make it simple to fly and forgiving 
of mistakes – two essential requirements for raw pilots. The 
high-wing design and omni-vision rear wraparound window, 
gives the pilot a clear view of the surroundings. And the low 
landing speed, thanks to its excellent flaps, makes the aircraft 
simple to land – so much so that the marketing department 
once called it the “Land-o-matic”. As for safety, the record 
speaks for itself – its fatal accident rate is nearly three times 
better than the general aviation average in the US.

The US military began using the Cessna 172 for training 
purposes in 1964, designating it the T-41 Mescalero. Although 
it was phased out in the US by the turn of the century, the T-41 
still flies with the military forces of 24 nations.

Just two years into production, the Cessna 172 was the 
agent of a feat of endurance that stands unsurpassed to this day. 
On December 4, 1958, Bob Timm and John Cook took off from 
Las Vegas’ McCarran Field in a Skyhawk. The pair then kept 
their rugged machine continuously airborne for a formidable 64 
days, 22 hours, 19 minutes and 5 seconds. One pilot did the 
flying and the other slept, in four hour shifts. Twice a day, they 
would descend to 20 feet above a desert highway to link up with 
a special fuel replenishment truck fitted with a reservoir, fuel 
pump and fuel hose and receive 95 gallons of fuel each time. The 
procedure was repeated 128 times during the epic flight. Apart 
from highlighting the sheer grit and capability to endure of the 
human spirit, the flight practically demonstrated the toughness 
and legendary reliability of the Cessna 172 and its engine.

Another bit of history scripted on the Skyhawk was by 
amateur West German pilot Mathias Rust. On May 28, 1987, 
the teenager with only 50 hours of flying experience, flew 
750 km across the border of the Soviet Union guarded by the 
world’s most formidable air defences. The aircraft was not 
shot down perhaps because it was mistaken for a friendly 
plane or simply thanks to Rust’s good fortune. He ultimately 
landed the Cessna 172 safely in Moscow, on a bridge close to 
the world-famous Red Square. His stated purpose was to pro-
mote world peace. SP

— Joseph NoroNha

CESSNA 172 –  
THE MOST POPULAR PLANE EVER

The Cessna 172 Skyhawk has been called “the most elegant compromise 
in the history of aviation” because without being best in class, its design 
satisfies a variety of customers
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AIRBus
Airbus Defence and Space mini Unmanned Aerial System 
(UAS) subsidiary SURVEY Copter signed a contract with 
French Armament General Directorate to provide the French 
Navy with 11 systems, (22 aircraft), of the electrically pow-
ered fixed-wing Aliaca maritime version UAS, officially called 
SMDM, including training and integrated logistic support. 
First deliveries are expected in 2021.

Russian Airlines Aeroflot, the flag carrier has taken deliv-
ery of its first Airbus’A350-900, becoming the launch operator 
of the latest-generation wide-body aircraft in Eastern Europe 
and CIS. Aeroflot has a total of 22 A350-900 aircraft on order 
and operates an Airbus fleet of 126 aircraft (107 A320 Family 
and 19 A330 Family aircraft).

BoeING
Boeing and Dubai Aerospace Enterprise (DAE) have announced 
on April 20, 2021 that the aircraft lessor is growing its Boeing 
737 MAX portfolio with an order for 15 Boeing 737-8 jets. DAE 
had been investing in the Boeing 737 MAX by buying jets from 
existing customers and leasing them back to the carriers.

As per data released by Boeing on April 13, 2021, dur-
ing the three months ended March 31, 2021, the company 
delivered 24 new and remanufactured AH-64 Apache attack 
helicopters; six new and renewed CH-47 Chinook transport 
helicopters; three F-15 Eagle fighter jets; four F/A-18 
multirole fighters; two KC-46 aerial tankers and three P-8 
maritime patrol aircraft.

The first P-8A Poseidon fuselage for Norway arrived on 
April 12, 2021 at Boeing facilities in Washington for the pro-
duction of the first of five Poseidons for the Royal Norwegian 
Air Force. The P-8 is first assembled at Boeing Commercial 
Airplanes’ 737 production line and is then delivered to 
Boeing’s Defence, Space & Security unit for the installation of 
military systems, testing and delivery to military customers.

deFeNCe ACQuIsITIoN 
CouNCIL
Defence Acquisition Council, chaired by the Defence Minister 
Rajnath Singh, has approved capital acquisition proposals 
worth `13,700 crore (about $1.8 billion) of various weap-
ons/platforms/equipment/systems required by the Indian 
Army, the Indian Navy and the IAF on February 23, 2021.

dRdo
Joint User Trials for Helina (Army Version) and Dhruvastra 
(Air Force Version) Missile Systems have been successfully 
carried out from Advanced Light Helicopter platform in firing 
ranges located in the desert. The missile systems have been 
designed and developed indigenously by the DRDO.

GLoBAL FoReCAsT
The “Electronic Warfare Market - Global Forecast to 2025” 
report states that the Electronic Warfare market size is projected 
to grow from $ 17 billion in 2020 to $20.9 billion by 2025, at a 
CAGR of 4.2 per cent. The major players in the Electronic Warfare 
market includes BAE Systems, Northrop Grumman, Raytheon 

MILITARY
ASIA PACIFIC

AIR FORCE COMMANDERS’ CONFERENCE 
APRIL 2021

The biannual Indian Air Force (IAF) 
Commanders’ Conference (AFCC-21) 
was held on April 15 and 16, 2021 at Air 
Headquarters, New Delhi. The Chief of 
the Air Staff (CAS) Air Chief Marshal RKS 
Bhadauria welcomed Defence Minis-
ter Rajnath Singh, CDS General Bipin 
Rawat and other senior officials from the 
Ministry of Defence (MoD). During his 
address on April 15, the Defence Minister 
expressed happiness that the conference 
coincided with the birth anniversary of 
the Marshal of the Air Force, Arjan Singh 
and congratulated the IAF for ensuring a 
timely and befitting response to the sud-
den developments in Eastern Ladakh. He 
advised the Commanders to draw up long 
term plans and strategies for capability 
enhancement to counter future threats. 
He also appreciated the role the IAF is 
playing during the ongoing COVID-19 
pandemic. He observed that the percep-
tible shift of focus from Trans-Atlantic to 
Trans-Pacific has become more obvious 
in the recent past. In the end he wanted 
the IAF to fully support Atmanirbhar 
Bharat in Defence Infrastructure. During 
the conference the status of strengthen-
ing current combat capabilities and the 
action plan for making the IAF a future-
ready combat force were examined.

DRDO CONDUCTS SUCCESSFUL FLIGHT TEST OF 
SOLID FUEL DUCTED RAMJET

The Defence Research and Develop-
ment Organisation (DRDO) successfully 

carried out a flight demonstration based 
on Solid Fuel Ducted Ramjet (SFDR) 
technology from Integrated Test Range 
in Odisha on March 5, 2021 which will 
enable it to develop long range air-to-
air missiles. At present, such technol-
ogy is available only with a handful of 
countries in the world. During the test, 
air launch scenario was simulated us-
ing a booster motor. Subsequently, the 
nozzle-less booster accelerated it to the 
required Mach number for Ramjet op-
eration. Defence Minister Rajnath Singh 
congratulated the scientists of DRDO, the 
IAF and the Industry on the successful 
flight test of SFDR.

INdusTRY
ASIA-PACIFIC

TATA BOEING AEROSPACE LIMITED ENLARGES 
ITS FOOT PRINT IN INDIA 

On February 5, 2021 Boeing announced 
the addition of a new production line at its 
joint venture, the Tata Boeing Aerospace 
Limited (TBAL) in Hyderabad to manu-
facture complex vertical fin structures for 
the Boeing 737 family of airplanes. TBAL 
already manufactures aero-structures for 
Boeing’s Apache helicopters, including fu-
selages, secondary structures, and vertical 
spar boxes. Salil Gupte, President, Boeing 
India said “Tata Boeing Aerospace Limited 
is an example of Boeing’s commitment 
towards co-development of integrated 

Show CAlendAr
24–25 May
The heliconference Dubai
Emirates Flight Training Academy, 
Dubai South, UAE
https://dubaihelishow.com/index.php/
conference

17–19 June
france air expo
Lyon Bron Airport, LFLY, France
https://franceairexpo.com
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Technologies, Lockheed Martin, Thales Group, L3Harris Technolo-
gies, Israel Aerospace Industries and SAAB who have spread 
their business across various countries includes North America, 
Europe, Asia Pacific, Middle East, Africa and Latin America.

HINdusTAN AeRoNAuTICs 
LIMITed
Hindustan Aeronautics Limited (HAL) received a Request for 
Proposal (RFP) from the IAF for their Basic Trainers require-
ment at the Aero India 2021 in Bengaluru on February 04, 
2021. The RFP is for 70 HTT-40 Basic Trainer Aircraft with 
provision for 38 more.

IsRAeLI AeRospACe INdusTRIes
Israeli Aerospace Industries (IAI) has signed two deals, one 
to sell and one to lease two Heron MK II UAV systems to a 
central Asian country. The deal is valued at tens of millions of 
dollars. The systems include reconnaissance payloads, Heron 
MK II drones and land arrays. The Heron MK II reaches an 
altitude of 35,000 feet, maximum speed of 140 knots and 
can stay in the air for up to 45 hours.

LoCKHeed MARTIN 
CoRpoRATIoN
Lockheed Martin Corporation on April 20, 2021 has reported its 
first quarter 2021 net sales of $16.3 billion, compared to $15.7 
billion in the first quarter of 2020. Net earnings in the first 
quarter of 2021 were $1.8 billion, as compared to $1.7 billion, 
in the first quarter of 2020. The Sikorsky S-97 RAIDER helicopter 
flew two demonstrations before Army officials and Soldiers at 
Redstone Arsenal in Huntsville, Alabama on April 15, 2021 as 
part of Sikorsky, a Lockheed Martin company’s bid for the Future 
Attack Reconnaissance Aircraft programme, part of the US 
Army’s Future Vertical Lift effort to revolutionise its aircraft fleet. 
S-97 RAIDER programme is solely funded by Sikorsky.

Lockheed Martin has contracted ABL Space Systems, 
California, a developer of low-cost launch vehicles and launch 
systems for the small satellite industry, to supply a rocket and 
associated launch services for the company’s first UK vertical 
satellite launch named Pathfinder. The event is planned to be 
the first ever vertical small satellite launch from UK in 2022. 

NoRTHRop GRuMMAN
Northrop Grumman Corporation has been awarded a con-
tract by the US Defence Advanced Research Project Agency 
(DARPA) Tactical Technology Office to develop an advanced 
technology weapon concept designed to significantly 
increase engagement range and weapon effectiveness of US 
Forces against adversary air threats.

Northrop Grumman Corporation and UK-based Ultra 
equipped a modified, manned Bell 407 (acting as an MQ-8C 
Fire Scout surrogate) platform with Ultra sonobuoys, receiver 
and processor to complete an unmanned aircraft systems 
anti-submarine warfare (ASW) capability demonstration. The 
mission payload and effects were controlled from the ground 
with the resultant ASW picture disseminated to locations 
across the globe.

APPoIntmentS

AIRPORTS AUTHORITY OF INDIA
On April 7, 2021, Sanjeev Kumar, an 
IAS officer of 1993 batch, Maharash-
tra Cadre, took over as Chairman of 
Airports Authority of India.

AIR WORKS
On February 16, 2021, Air Works, 
India’s largest independent MRO 
and well-diversified aviation ser-
vices provider, announced that Dr 
Haseeb A Drabu formally joined the 
Company’s Board as an Independent 
Director.

BOEING COMPANY
On April 20, 2021, Board of Direc-
tors of Boeing extended the retire-
ment age in respect of the company’s 
President and Chief Executive Officer 
(CEO) David L. Calhoun, from the 
existing figure of 65 to 70. 

INDIAN AIR FORCE (IAF)
Air Marshal Amit Tiwari, took over 
as the Air Officer Commanding-in-

Chief, Central Air Command, IAF on 
February 1, 2021.

Air Marshal Manavendra Singh 
took over as the Air Officer Com-
manding-in-Chief, Southern Air Com-
mand, IAF on February 1, 2021.

Air Marshal G.S. Bedi took over 
as Director General (Inspection & 
Safety) at Air Headquarters on Feb-
ruary 1, 2021.

Air Marshal Vijay Pal Singh Rana, 
took over as Air Officer-in-Charge 
Administration at Air Headquarters 
on February 1, 2021.

INTEGRATED DEFENCE STAFF
Vice Admiral Atul Kumar Jain, PVSM, 
AVSM, VSM, took over as Chief of 
Integrated Defence Staff (CIDS) on 
March 2, 2021.

LOCKHEED MARTIN
The Board of Directors Lockheed 
Martin Corporation has elected Presi-
dent and CEO James D. Taiclet as 
the Chairman of the Board, effective 
March 1, 2021.

Raytheon Technologies announced Thomas A. Kennedy, 
Executive Chairman of the Board of Directors, will retire 
effective June 1, 2021, following the one-year anniver-
sary of the merger of United Technologies Corporation 
and Raytheon Company. Chief Executive Officer Greg 
Hayes has been appointed by the Board of Directors to 
Chairman of the Board in addition to his current role as 
CEO of Raytheon Technologies.

systems in India”. Sukaran Singh, MD and 
CEO, Tata Advanced Systems, said, “The 
expansion of our aerostructure manufac-
turing capabilities with the new produc-
tion line to deliver complex vertical fins for 
the Boeing 737s is another landmark in 
our collaboration with Boeing”. Boeing’s 
annual sourcing from India stands at $1 
billion.

LOCKHEED MARTIN OFFERS ‘F-21 FOR INDIA, 
FROM INDIA’
The F-21 is specifically configured for 

the IAF and provides unmatched ‘Make 
in India’ opportunities and strengthens 
India’s path to become an advanced 
airpower in the future. The F-21 ad-
dresses the IAF’s unique requirements 
and integrates India into the world’s 
largest fighter aircraft ecosystem with 
the world’s pre-eminent defence com-
pany. Lockheed Martin and Tata would 
produce the F-21 in India, for India. 
The F-21 is an unprecedented ‘Make 
in India’ opportunity — combining the 
strength of Lockheed Martin and Tata. l

RAYTHeoN TeCHNoLoGIes ANNouNCes 
CHAIRMAN TRANsITIoN

GreG Hayes
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After the confrontation with China in Doklam in the 
Eastern Sector in June 2017, Prime Minister Narendra Modi, 
tried his best to establish friendly relations with China. The 
Prime Minister’s efforts were evident in the manner in which he 
handled the visit to India over two years later in October 2019 
by Xi Jinping, President of the People’s Republic of China (PRC). 
However, despite the efforts by the Indian Prime Minister and 
his attempts at developing a new level of friendly ties between 
India and China, relations between the two Asian giants have 
taken a turn for the worse in recent times. 

The year 2020 was particularly bad as the troops of the 
Indian Army and those of the People’s Liberation Army (PLA) 
of China, reached a point of violent confrontation along the 
disputed Line of Actual Control (LAC) in the Galwan Valley in 
Eastern Ladakh. In this face-off, a significant number of soldiers 
from both the Indian Army and the PLA lost their lives. It may 
sound strange that in this confrontation between the armies of 
China and India, no shots were fired. The casualties including 
the fatalities were due to attack with batons, clubs and stones 
that were used as weapons by both sides.

The military confrontation in Eastern Ladakh has led to esca-
lated political tension between the two nations which in turn has 
resulted in strained ties between the Indian Prime Minister Nar-
endra Modi and Chinese President Xi Jinping. What has been the 
most distressing development in the recent past is that while the 
people in India are battling the onslaught of the COVID-19 pan-
demic, instead of extending a helping hand to relieve the suffering 
of the masses in India, China has gone ahead and even blocked 
all supplies to India of medical stores and equipment coming from 
the United States (US). This has compelled the US to reroute ships 
carrying medical stores to India. 

Apart from China adopting an aggressive posture in East-
ern Ladakh, the year 2020 also witnessed an escalating tension 
between China and the US over the island nation of Taiwan. China 
has already been at loggerheads with the Democratic Progres-
sive Party of Taiwan over the issue of reunification of the island 
nation with mainland China. But what has really upset the political 
leadership in China is the strengthening of political and military 
ties between Taiwan and the US especially during the tenure of 
the previous US President Donald Trump. This apparently led to 
China adopting a more aggressive military posture and a coercive 

approach for uniting the island nation with mainland China even 
by force if it comes to it. The latest episode that reflects China’s 
aggressive approach was on April 12 this year when a fleet of 
25 fighter and bomber aircraft of the PRC intruded into the Air 
Defence Identification Zone of the air space over Taiwan.

The growing stature of China both as a military as well as 
global economic power, has become a matter of concern for a 
number of nations in the South and South East Asian region. 
In fact, the perceived security threat from China led to the for-
mation of what is termed as Quadrilateral Security Dialogue 
(QSD, also known as the Quad). This was initiated in 2007 by 
the Prime Minister of Japan Shinzo Abe and was supported by 
Dick Cheney, the then Vice President of the US, Prime Minis-
ter John Howard of Australia and Manmohan Singh the then 
Prime Minister of India. The agenda of Quad was not restricted 
to mere dialogue as the name suggested, but was soon evident 
by the joint military exercises of an unprecedented scale such 
as Exercise Malabar, a trilateral naval exercise involving the US, 
Japan and India. The Chinese government clearly understood 
the rationale behind the formation of Quad and registered its 
objection to its formation through formal diplomatic protest. 

The simmering tension between the military units of both 
China and India deployed along the LAC, is not in the security 
interest of India as it has the potential to escalate into a large 
scale conflict. Given the fact that both China and India are mili-
tarily strong nations and possess nuclear weapons, a full scale 
conflict would not at all be in India’s interest – politically as well 
as militarily. Besides, such a conflict with China would not be in 
India’s interest as China is one of India’s biggest trading part-
ners. Thus in any large scale military conflict, both the nations 
would have much to lose. Though China is undoubtedly forging 
ahead of India in all spheres – political, economic and military, 
there is no reason why India should be submissive to China. 
It is important for India to keep all channels of communica-
tion with China open and not just aim to compete but instead, 
look for opportunities to work together with her for the benefit 
of not only both the nations, but for the global community as 
well. India must also develop strong and healthy partnership 
with the nations especially in the region. However, in the final 
analysis, India can deal with China effectively only if it becomes 
a global economic and military super power. SP

The simmering tension between the forces of China
and India deployed along the LAC is not in the security
interest of India

By air marshal b.K. PaNDEY (rEtD)
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