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a word

from editor-in-chief

While we, indeed with
utmost pleasure, compliment
Narendra Modi-led BJP for
the landslide victory and
forming the government
2.0; we do look forward
to a better and happier
tomorrow.

The fact that the NARENDRA MODI LED Bharatiya Janata
Party (BJP) would be voted back to power in the national elections held in April-May this year, was generally expected by the
majority. However, what has indeed dazed the nation and even
sent ripples in most parts of the world, is the overwhelming
support that the NDA has received from across the nation. This
is something that had not even been imagined especially by the
“Maha Gathbandhan” that today lies shattered. But for the newly
constituted government in India led once again by Prime Minister Narendra Modi, humongous challenges lie ahead in several
areas ranging from the economy to foreign policy, Jammu and
Kashmir and most importantly, that of national security. In this
issue of SP’s Aviation there is a detailed thought-piece by Air
Chief Marshal A.Y. Tipnis (Retd), former Chief of the Air Staff,
Indian Air Force (IAF), of the return to power of the NDA government led by Prime Minister Narendra Modi and the daunting challenges before it that require speedy decision making
and decisive action on the part of the government.
A major event of immense interest to the global aerospace
industry is the Paris Air Show held every two years in France.
Regarded as the largest and the longest running Air Show in the
world, the Air Show is expected to host the presence of practically all the leading aerospace companies from across the world
showcasing the latest products as well as innovative technologies in both military and civil aviation. The Paris Air Show this
year is expected to host more than 1,00,000 visitors including
delegations from all across the world. We have a detailed show
preview by Ayushee Chaudhary in this issue.
In an extensive report, accompanied by an exclusive interview with Dr. Joseph Pesce, Programme Director of the National
Science Foundation, Ayushee Chaudhary unravels the mystery
of the Black Hole in this issue. Recently, a team of international
astronomers captured an image of a black hole’s silhouette.
Evidence of the existence of black holes – mysterious places in
space where nothing, not even light, can escape – has existed

for quite some time. Working for well over a decade to achieve
the feat, the team improved upon an existing radio astronomy
technique for high-resolution imaging and used it to detect the
silhouette of a black hole. Learning about these mysterious
structures will help understand gravity and the dynamic nature
of our universe.
A major challenge confronting the global aerospace industry is to design aircraft including engines to provide greater fuel
efficiency to reduce the burgeoning cost of operating airliners
and also to reduce the adverse impact on the environment due
to carbon emissions from the engines. Apart from reducing the
weight of airliners through the use of composites and other
advanced materials, the industry is exploring options to design
and develop engines operating on bio-fuels or electrical power.
This issue of the magazine carries articles by Air Marshal Anil
Chopra (Retd) and Group Captain A.K. Sachdev (Retd) with
detailed review of the problems and the efforts by the industry
to evolve solutions.
All this and more in this issue of SP’s Aviation. Welcome
aboard and we wish you many happy landings!
Jai Hind!

Owned, published and printed by Jayant Baranwal, printed at Kala Jyothi Process Pvt Ltd and published at
A-133, Arjun Nagar (Opposite Defence Colony), New Delhi 110003, India. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
photocopying, recording, electronic, or otherwise without prior written permission of the Publishers.
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letter

from the prime minister of india

SP Guide Publications is privileged to share this communication received from Hon’ble Prime Minister
Narendra Modi as a response to our Chairman & Managing Director’s congratulatory message to him.
We at SP’s, do look forward to Hon’ble Prime Minister’s every key step towards making a
better and happier tomorrow for our country!

Áèkku ea=h

Prime Minister
New Delhi
14, Jyaistha, 1941 Saka
4th June, 2019
Shri J Baranwal Ji,
Thank you for your congratulatory message on the historic success of the BJP and NDA in the 2019
Lok Sabha elections.
Through the verdict, 130 crore Indians have reaffirmed their unwavering faith in politics of
development and good governance. The people of India have voted for a strong and stable Government,
which can fulfil the aspirations of India’s youth.
Over the last five years, the NDA Government has taken path-breaking and futuristic decisions that
have brought a positive difference in people’s lives.
The stupendous work in the last 5 years convinces me that with the right effort and determination,
the impossible can become possible.
You would be happy to know that we are hitting the ground running from the word go. After-all, there is a
lot to be done. By 2022, we want every Indian to have a home. We also want the income of farmers to be doubled.
The Government has extensive plans to make India a 5 trillion dollar economy. To harness the potential of
our youth, we want to make India the top start-up destination in the world.
Guided by ‘Sabka Saath, Sabka Vikas, Sabka Vishwas’, we will continue to make development a
mass movement and provide progressive, development oriented and corruption free governance to build
a strong, prosperous and inclusive India.

Yours,
Shri J Baranwal
A-133, Arjun Nagar
Opp. Defence Colony
New Delhi 110003

www.sps-aviation.com

(Narendra Modi)
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Photograph: Event Horizon Telescope collaboration

beyond the leap of faith:
The black hole in this image
resides at the center of M87, a
massive galaxy that’s in the Virgo
cluster of galaxies. Called M87*
(M87-star), it’s a behemoth, at
about 6.5 billion times the mass
of the Sun

a mystery sighted?
The Black Hole has remained an area of interest and mystery for astronomers, researchers,
and scientists for centuries
By Ayushee Chaudhary
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The EHT gets its name from the Event Horizon of a Black
The first direct visual evidence of a supermassive
Black Hole and its shadow was unveiled, showcasing how the Hole which is the gravitational boundary beyond which neither
imagination and dedication of science around the world, will- light nor matter can escape. To capture an image of the Black
ing to collaborate to achieve a huge goal, can be a model for Hole what was needed was an Earth-sized telescope which
large-scale success. Marking a revolution in space science, was practically impossible, but what was made possible was
technical advancement, research, astronomy, science and a virtual telescope of the size of the Earth. EHT is a planethuman evolution itself, scientists have managed to obtain the scale array of eight ground-based radio telescopes deployed
strongest evidence to date about the existence of supermas- at a variety of challenging high-altitude sites, forged through
sive Black Holes. The first-ever image of a Black Hole taken international collaboration, designed to capture images of a
through the Event Horizon Telescope (EHT) observations of Black Hole. The EHT links telescopes around the globe to form
the center of the galaxy M87 (Messier 87), have opened a an Earth-sized virtual telescope with unprecedented sensitivity
new window to the study of Black Holes, their surroundings and resolution. The locations included volcanoes in Hawai` and
Mexico, mountains in Arizona and the Spanish Sierra Nevada,
and gravity.
The captured image shows a bright ring formed, as light the Chilean Atacama Desert and Antarctica.
The breakthrough was announced on April 10, 2019, in a
bends in the intense gravity around a Black Hole which is 6.5
billion times more massive than the Sun. At the heart of the series of six papers published in a special issue of The AstroM87 galaxy, 55 million light years from the Earth resides this physical Journal Letters. Multiple calibrations and imaging
Black Hole whose image has been captured displaying a halo methods have revealed a ring-like structure with a dark central
gas tracing the gigantic outline of the Black Hole. The image region — the shadow of the Black Hole — that persisted over
allows us to have the first direct glimpse of a Black Hole’s multiple independent EHT observations.
“We use a technique that has very long baseline interferaccretion disk i.e. a ring of gas falling into the black hole. In
ometry. Radio waves from the Black
the obtained picture, the crescent that
Hole hit radio telescopes, where they
the halo appears to be making is due
are recorded with the position of atomic
to light on the side of the disk rotating
clocks, with only one second every 10
towards the Earth which is bent toward
This daunting
million years. When you register these
the earth and hence appears brighter.
radio waves so precisely, you can store
The dark shadow in the middle shows
task could only be
them on hard drives or send them to a
the edge of the event horizon, also
successful through
central facility where they can be comcalled the ‘point of no return’. Beyond
bined precisely. It is exactly the same
this point, no matter (or even light) can
the imagination and
way that a mirror uses an optical teletravel fast enough to escape the relentdedication of science
scope reflected by perfect synchronicity
less gravitational pull of the Black Hole.
around the world,
to a single focus. When we do this, we
The Black Hole has remained an
can synthesise a telescope that has the
area of interest and mystery for astronwilling to collaborate
resolving power, as though we had one
omers, researchers, and scientists for
to achieve a huge
the size of the distance between these
centuries. While there have been simutelescopes, truly turning the Earth into
lations and pictures thought to be of a
goal
a virtual telescope. However, even this
certain way, there was never an actual
broad global network is not enough by
image available of the Black Hole till
itself to make an image. The key is that
date. Observations are also being made
around the supermassive Black Hole called Sagittarius A, hav- the Earth turns. In April 2017, all the dishes swiveled, turned
ing a mass equal to about four million Suns, at the center of our and stared at M87, the galaxy 55 million light-years away,” Doeleman added.
galaxy, the Milky Way.
This daunting task could only be successful through the
“Sagittarius A is also a very interesting target. We can see
the event horizon and we should be able to resolve it. It is com- imagination and dedication of science around the world, willing
plex. M87 was in some sense the first source we imaged as it to collaborate to achieve a huge goal. “No single telescope on
was easier to do so because the timescales don't change much the Earth has the sharpness to create an un-blurred definitive
during the course of an evening. We are very excited to work image of the Black Hole. This team did what all good researchon the Sagittarius star; we are doing that very shortly. We are ers do, they innovated. This was a huge task, one that involved
not promising anything, but we hope to get that very soon,” said overcoming numerous technical difficulties. It was an endeavor
Shepherd Doeleman, the EHT Director of the Centre for Astro- so remarkable that NSF has invested $28 million in more than
physics, Harvard and Smithsonian during a press conference a decade, joined by many other organisations in our support,
hosted by the National Science Foundation (NSF) which was as these researchers shaped their idea into reality. The event
horizon project shows the power of collaboration, convergence
one of the key funding agencies for the EHT project.
and shared resources, allowing us to tackle the universe’s biggest mysteries,” said France Cordova, Director, and NSF, who
OBTAINING THE FIRST BLACK HOLE IMAGE
The image is an example that coming together is indeed a suc- believes the image, will demonstrate an imprint on people's
cess. Capturing an image these days is a second’s work for us memories.
The challenges in the way were not just at technical and sciwith the smartphones in our hands, but it was certainly not so in
case of this cosmic giant. It took over 200 people, several insti- entific levels, but also at the cosmic level which were pretty out
tutes over 20 countries and regions, eight ground-based radio of hand. “Also, there were some very interesting cosmic coincitelescopes, an amalgamation of observations, theories, technol- dences needed. Take for example the hot gas swirling around
ogy, and science and over a decade’s time to capture the image the Black Hole. Photon has to leave from the horizon, travel
through the hot gas to the Black Hole and the light rays of a milof this Black Hole.

www.sps-aviation.com
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Experts say...
“M87 was catching at a quiet point, which we can tell from
historical multi-wavelength, I think we just got lucky, had it
been flaring, we might have seen something that would have
blocked the Hole as well.”
—Sera Markoff, Professor of Theoretical Astrophysics,
University of Amsterdam
“There are a lot of clichés that get thrown around when
talking about big scientific discoveries. Words like
“breakthrough” or “game-changing” are often used. They
grab people’s attention, but it’s fairly rare that they apply.
Today’s announcement of the first image ever taken of a
Black Hole, more precisely, of its shadow, truly rises up to
that standard,”
—NASA's ChandraXRay Observatory wrote about the Black
Hole image capture

Photograph: NASA/CXC/SAO/W

limeter length, then that has to propagate 60,000 years through
the galaxy and another 55 million years to intergalactic space.
Then it winds up in the Earth's atmosphere where there is its
greatest enemy. The greatest danger is that it will be absorbed
by water vapour in our own atmosphere. The telescope allows
us to see what has traveled to us so far. It just takes light 55
million years to get here, so when we see M87 in this image you
saw, that is what it looked like 55 million years ago,” said Doeleman. A light year is a measure of the total distance that a beam
of light, moving in a straight line takes to travel in one year.
“Getting the site to work isn't the end of the process, we also
had to test them all because you really only get one shot. So,
we spent years taking site by site, pairing them up and making
sure that the observations would work. The last of these observations was in January 2017. By March 2017, we knew that
it worked and we were ready to go. The image shown is from
April 2017. But even with all of that in place, we still had to
wait for the weather. We have to have good weather in Hawaii
and Spain at the same time and Arizona in the South Pole. In
2017, we were very lucky. At the end of that, more than half
a tonne of hard drives were recorded. It is equivalent to the
entire selfie collection over a lifetime for 40,000 people. The
image you saw isn't that in size, it is a few hundred kilobytes,
so our data analysis has to collapse this data into an image that
is more than one billion times smaller,” said Dan Marrone, the
Associate Professor of Astronomy at the University of Arizona.
During the centennial year of the historic an experiment that
first confirmed Einstein’s general relativity, this EHT’s accomplishment has allowed scientists a new way to study the most
extreme objects in the Universe predicted by this theory.
EINSTEIN’S THEORY
A century ago, astronomers proved that light bends around the
Sun as Einstein predicted and around the same time this year,
Einstein’s general theory of relativity has found evidence. “Einstein’s equation about his description of gravity, is fundamentally one of the most beautiful and serious theories we have
even when history abounds around Black Holes,” Avery Broderick, Associate Faculty, Perimeter Institute & the University
of Waterloo added. Known for its incredibly graceful, beautiful
and accurate description of how the cosmos works, the general theory of relativity predicts that light coming from a strong
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gravitational field should have its wavelength shifted to larger
values, what astronomers call a “red shift”.
WHAT NOW?
“This is the strongest evidence that we have to date for the
existence of Black Holes. It is also consistent with the precision
of our measurements with Einstein's predictions. This image
forces a clear link between Supermassive Black Holes and the
engines of bright galaxies. We now know clearly that Black
Holes drive large structures in the universe from their home in
the galaxy. We now have this highly new way of studying Black
Holes that we have never had before. We have discovered and
this is just the beginning.” Doeleman added.
“The Black Holes might be the most complex objects, but
they have a lot of consequences of their own”, said Sera Markoff, Professor of Theoretical Astrophysics, and the University
of Amsterdam. “The general relativity itself does not change
when we look at different Black Hole masses, but it turns out
that the impact of a Black Hole will actually change a lot. So
we want to understand the role of Black Holes in the universe,
then we need to have accurate determinations of the Black Hole
masses,” she added.
While to us the image might appear fuzzy, it isn’t. Broderick
explains,” We have spent considerable time trying to ascertain
the particular details of the ring-like feature and the sharpness
falls off less than ten percent of the radius. It is about the instrumental resolution that we practically have.” However, Doeleman
said, “We think we can make the image perhaps sharper through
algorithms, but we are embarking on a wonderful new series of
putting new telescopes from places on the Earth, so if you add
more telescopes, you build out that virtual mirror. Even adding
two or three more stations in just the right places, will increase
the fidelity of the image a lot.” Asymmetries around the ring, the
brightness in the Southern part with a lot of future work on this
to sharpen our focus on gravity, are some of the interesting things
that the scientists hope to explore, having captured this image.
WHAT IS A BLACK HOLE?
Mysterious, extraordinary, ethereal, fascinating, formidable,
bizarre sinkholes are some of the adjectives that have become
synonymous with Black Holes over centuries as these enormous
cosmic objects have continued to be a centre of amazement,

www.sps-aviation.com
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Accretion disc
relativistic Jet
Event Horizon

Singularity

Photon sphere

innermost stable orbiit

Singularity
At the very centre of a black hole, matter has collapsed into a region of infinite
density called a singularity. All the matter and energy that fall into black hole
ends up here. The prediction of infinite density by general relativity is thought to
indicate the breakdown of the theory where quantum effects become important.

Photograph: ESO, ESA/Hubble, M. Kornmesser/N. Bartmann

Event Horizon
This is the radius around a singularity where matter and energy can not escape the
black hole’s gravity: the point of no return. This is the “black” part of the black hole.
Photon Sphere
Although the black hole itself is dark, photons are emitted from nearby hot
plasma in jets or an accretion disc In the absence of gravity, these photons
would travel in straight lines, but just outside the event horizon of a black
hole, gravity is strong enough to bend their paths so that we see a bright ring
surrounding a roughly circular dark “shadow”. The Event Horizon Telescope is
hoping to see both the ring and the “shadow”.

curiosity and questions for scientists, astrophysicists, astronauts, students and people alike. Black Holes are known to have
enormous mass, but the very compact size and their presence
affects their environment in extreme manners, warping spacetime and super-heating any surrounding material.
“Black Holes are the most mysterious objects in the universe, they are cloaked by an event horizon that prevents even
light from escaping and yet the matter that falls onto the event
horizon is superheated so before it passes through, it shines
very brightly. The gas that is superheated, lights up a ring where
photons orbit the Black Hole and the interior of that is a dark

www.sps-aviation.com

Relativistic Jets
When a black hole feeds on stars, gas or dust, the meal produces jets of
particles and radiation blasting out from the black hole’s poles at near light
speed. They can extend for thousands of light-years into space. The GMVA will
study how these jets form.
Innermost stable orbit
The inner edge of an accretion disc is the last place that material can orbit safely
without the risk of falling past the point of no return.
Accretion disc
A disc of superheated gas and dust whirls around a black hole at immense
speeds, producing electromagnetic radiation (X-rays, optical, infrared
and radio) that reveal the black hole’s location. Some of this material is
doomed to cross the event bhorizon, while other parts may be forced out to
create jets.

patch that prevents light from escaping,” said Sheperd Doeleman. NASA defines Black Hole as a place in space where gravity
pulls so much that even light cannot get out. The gravity is so
strong because the matter has been squeezed into a tiny space.
SIZE OF A BLACK HOLE
Black Holes can be big or small. Scientists think the smallest
black holes are as small as just one atom. These black holes are

Continued on page 31...
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EXCLUSIVE

DECODING
the Mystery
In an exclusive interview with Ayushee Chaudhary
of SP’s Aviation, Dr Joseph E. Pesce, PhD,
Programme Director, Division of Astronomical
Sciences, Directorate for Mathematical & Physical
Sciences, National Science Foundation unravels the
mystery of the Black Hole

Ayushee Chaudhary (SP’s): What does it really mean to have
captured an image like this for astrophysics?
Dr Joseph E. Pesce (Dr Joseph): Black Holes naturally come
out of Einstein’s theory of relativity. The possibility of the existence of a Black Hole has been around for almost 100 years
now. Through recent scientific activities, we have had lots of
indirect evidence of the existence of a Black Hole so we were
confident about it; but we had never been able to see it directly.
This is the first direct evidence that in a small space we have
a huge mass which can’t be anything other than a black hole.
That is a great indication that a large amount of research that
has gone into studying Black Holes, is correct.
SP’s: Having Einstein’s theory as a base was helpful or does it
limit the possibility in any manner?
Dr Joseph: So that gets to the fundamental aspect of science. From
an ideal perspective, having a guess or hypothesis that may eventually become a theory before the observations, is the ideal way
because that keeps you from all sorts of human bias which can
otherwise come in. But having a theory like this is very rare. That
is why, only Einstein could come up with it and making observations that show that the theory is, in fact, correct, is thrilling.
SP’s: Is it easy to completely isolate
from a pre-conceived notion of the
image while that is being deciphered?
Dr Joseph: The various teams were
attempting to ensure that what was
being observed was the actual view of
a Black Hole and not some other specific phenomenon. It is a part of the process to look at all the possibilities and
then eliminate some of those. Honestly,
I didn't know precisely what to expect.
We had speculations, what if it is different from what we have been studying
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based on Einstein's theory? That would have been a challenge
in an exciting way. However, during the simulations, while the
image was still being perceived, there were indications of it
being similar to expectations from theory. Seeing the simulations I did not think that it would be anything that is remarkably
different, but that doesn't change the fact that it was a pretty
amazing moment and an emotional one to see the image be just
as we had been studying and expected.
SP’s: What are the further steps now?
Dr Joseph: As part of the scientific experiment and Event
Horizon Telescope (EHT) project, to begin with, the next steps
are simply to explore the the region around a Black Hole in a
better way with better sensitivity and to make more observations in the future.

SP’s: There were attempts to capture the Black Hole of our own
galaxy, Milkyway as well. What about that?
Dr Joseph: These objects are extremely difficult to observe and
at the moment, there are only two supermassive black holes that
we could observe with the EHT i.e. the Black Hole in the centre
of our galaxy and that of M87. The one in M87 is much more distant, but also much larger than the one in our the galaxy which
is much closer, but also much smaller.
The observations continue for both of
them. The science on the sky is about
the same, the challenge is that because
our Black Hole is much smaller, the
The better we
material, the gas and the particles that
understand the
are rotating around it, are moving much
laws of physics, the
faster and the time it takes for the material to orbit our Black Hole is shorter
better we are able
than the time it takes for the material to
to develop new
orbit around the Black Hole of the M87
which means that the brightness variatechnology
tions change rapidly over a shorter time

www.sps-aviation.com
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beyond imagination:
Deep inside the monster galaxy
M87 is a supermassive black
hole. In this artist’s model, the
black hole is the tiny dot in the
center of a whirling disk of
heated gas. Strong magnetic
fields surround the disk and
the north and south poles
of the field act like railroad
track to spiral charged
particles outward.

and that is the difficulty in making the observations of the black
hole in our galaxy. These observations require a certain length of
time, something like the exposure on a camera. Also, the object
that you are trying to take a picture of is moving or changing
which makes the photograph to be obtained more difficult. This
is the challenge with the Black Hole of our galaxy. We do have
some observations on which the EHT team is currently working;
we might have an image in the near future.

Photograph: B. Saxton, NRAO/AUI/NSF

SP’s: How crucial is the weather and how can it impact such an
experiment?
Dr Joseph: Radio telescopes are affected by the wind which can
make it difficult for them to point, but more importantly, the frequency of the wavelength tends to get absorbed by the water
vapour in our atmosphere. This is why these observatories are
placed in very dry regions of the Earth so that there is very little
moisture above these telescopes. So if there is a weather system
that causes water vapour to increase or wind, it is going to affect
the observations; so maybe, that particular telescope can’t even
be used then. For every individual telescope across the globe
which was used in this process, you need to be careful and the
weather differs in each area so it makes the combined observations over all these telescopes at the same time more difficult.
SP’s: Is there a specific aim or idea in your mind as an astrophysicist about what should be the next step in the observation of a
Black Hole now that we have this image?
Dr Joseph: We want to look for changes. In the future of more
observations we will try and detect the changes in the environment of a Black Hole, get more and better images with
higher resolution. The scientific questions are: what is happening around the environment of a Black Hole, we would like to
see the material that is falling into the Black Hole, the accretion disk, the formation area of the jets that come out from this
region, how these jets are formed and then learn about more
Black Holes, not just the one in our galaxy or M87. This will
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also, allow us to figure out if all of them are acting the same way
in each galaxy or if there are variations.
SP’s: How does the presence of a Black Hole affect the working
of our galaxy?
Dr Joseph: Even though a Black Hole is a huge mass, the galaxy
around it is much larger. A Black Hole doesn’t matter so much to
the rest of the galaxy. However, the question is: did the Black Hole
form first and then the galaxy formed around it or vice versa?
Does the Black hole serve as a seed for the formation of a galaxy
or galaxies in general? That is very interesting and might help
us understand where the Black Hole came from. We are yet to
understand the answer how did these supermassive Black Holes
form, but it is an area of active research. These big Black Holes
not so much ours but that of M87, they are feeding on material,
producing a tremendous amount of energy and creating jets. That
energy and these jets can have an impact on the galaxy itself, giving out a lot of material and electromagnetic radiation. It could
even be causing star formations in the galaxy or maybe turning
off certain star formations in the galaxy. So a big active nucleus
like M87 will certainly impact its galaxy in a way we might not
expect. It is not necessary about gravity directly, but about the
energy that is produced from gravity. These are all areas of active
research, we are making progress and there is a lot going on.
SP’s: How significant is such an achievement for science and
technology?
Dr Joseph: These observations do set the groundwork for
improved technology and a better understanding of laws of
nature, which further allows us to understand nature in a better
way. The direct observation of a Black Hole helps a particular
area of astrophysics, but more broadly, it allows us to understand
more than just astrophysical theories, it allows us to understand
the undertakings of nature itself. And, for example, the better we
understand the laws of physics, the better we are able to develop
new technology that will lead to advanced technologies. SP
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interesting initiatives:
In the rotary-wing space projects
such as the Volocopter with nine
electric engines and 18 rotors, is
already flying and is expected to
contribute hugely to air mobility
in the near future.

Technologies for Fuel
Saving & Optimisation
Air transportation has brought with it the unintended curse of environmental pollution,
directly attributable to aircraft engines burning fossil fuels

Photograph: Volocopter

By Group Captain AK Sachdev (Retd)
Air transportation has undoubtedly been one of the
finest endowments of technology to the modern world. The ease
and speed of international travel that it offers, has brought the
world closer and made it a better place to live in. However, it has
brought with it, the unintended curse of environmental pollution,
directly attributable to aircraft engines burning fossil fuels. The
quantum of this pollution has a propensity to increase as the number of airliners and business aircraft proliferate in response to the
growing demand for air travel. The current world population is
estimated to be in the region of 7.7 billion. About 9 billion passengers fly around the world annually and this number is on the rise.
The United Nations Environment Programme, which monitors climate change through the Intergovernmental Panel on
Climate Change, projects that air transportation contributes 4.9
per cent of human-caused climate change, including emissions
of CO2 and other Greenhouse Gases. Aviation Turbine Fuel is
the largest contributor, not only because it is used by jet engines
which power majority of aircraft but also because it generates
a lot of CO2 during its combustion inside the engine. All internal
combustion engines, jet, turboprop or piston burn fossil fuels.
There are initiatives afoot to produce equivalent fuels from biological sources but currently, fossil fuels are being depleted at
an alarming pace. Thus, from the point of view of fossil fuel
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conservation as well as degrading environment due to its combustion, the attention of all stakeholders in aviation is engaged
in finding technologies to save fuel and optimise its use.
ENGINE PERFORMANCE
Over the past decade, the antagonistic competition between
Airbus and Boeing in the narrow-body, single-aisle segment
has led to both facing the dilemma of selecting between designing a new aircraft to bridge the gap between narrow-body and
wide-body and enhancing existing aircraft families (A320 and
Boeing 737 respectively) to do so partially. This choice became
necessary as the incremental changes to the two families were
becoming smaller and both the contenders were in search for
substantial improvements to their aircraft. Airbus decided to
re-engine the existing A320 family, reduce weight through use
of composites and introduce some design features to reduce fuel
consumption; the enhanced aircraft was called the A320neo.
Boeing was less enthusiastic about the concept, but was forced
to follow suit with its own family of 737 MAX aircraft. The lure
of cost savings, as can be expected, enticed airlines the world
over to order the neos and the MAXs.
Termed ‘Age of Incrementalism’ the favouring of re-engining decision over the risk of developing a new, expensive air-
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challenges involved with the large-scale introduction of hybrid
and full-electric aircraft to airlines. Full scale jet propulsion using
electric power is currently not in the grasp of technology as electric energy capabilities of batteries are not dense enough. Hence
the term hybrid in the context of electric propulsion of aircraft to
indicate the supplemental addition of electric power to existing or
modified power plants in aircraft. Until the ratio of battery weight
to energy improves with the help of emerging technologies, electrical power may be used in cruise phase while internal combustion engines during take-off and landing.
Electric propulsion would save on fossil fuel thus saving fuel
and avoiding environmental pollution. However, it carries the risk
of batteries running out in the air over terrain the aircraft cannot
land on safely. In an interesting side story, Harbour Air, an operator
AIRFRAME TECHNOLOGIES
As for contribution of airframe technology towards fuel saving, with 42 sea planes operating in Vancouver, British Columbia and
possibly, the most prominent one is the introduction of winglets Seattle, has announced plans to convert its fleet to electric power
that are devices mounted on the wing tips. These serve to enhance using technology from MagniX, a Washington-based company
the aerodynamic efficiency of the wing through air flow around which builds its own dedicated aircraft-quality electric motors.
the wingtip thus producing additional thrust and improving per- The companies did not specify battery size, but MagniX says it
formance by 10 to 15 per cent and cut emissions by around six uses state-of-the-art batteries that have 200 watt-hours per kiloper cent. 3D printing technology, also called additive manufac- gram and can deliver 30 minutes of flight time and 30 minutes of
turing and the use of carbon fibre materials, and Shape Memory reserve power. The fact that Harbour Air’s flights are mainly over
Alloys (SMA) help to reduce aircraft weight while increasing the sea, provides the additional safety that in case of battery power
running out, a reasonably safe landing on
overall construction efficiency. SMAs
the sea can still be the alternative plan.
work through heat and, at the required
In the rotary-wing space projects
temperature, the alloy metal transforms
such as the Volocopter with nine electric
into different shapes that contribute
Bio-fuel technologies,
engines and 18 rotors, is already flying
to aerodynamic efficiency and weight
and is expected to contribute hugely to
reduction thus resulting in fuel saving.
driven by the dual
urban air mobility in the near future.
National Aeronautics and Space
motivations of fossil
There are similar other initiatives like
Administration (NASA) is working on
Safran’s “distributed Propulsion sysN+3 Programme with a team of engifuel depletion and
tem” for example. It is clear that electric
neers from Aurora Flight Science, MIT
climate change
power on aircraft is now not a question
and Pratt & Whitney to design a concept
imperatives, are
of if but when.
for a commercial aircraft named “double-bubble” D8 which does not have an
also progressing at a
engine beneath the wings, but instead
BIOFUELS
rapid pace
on top of the aircraft body near the tail.
Driven by the dual motivations of fossil
The result is a dramatic reduction in
fuel depletion and climate change imperdrag and improvement in fuel efficiency.
atives, biofuel technologies are also proThe laudable objectives of D8 include 37
gressing at a rapid pace. The technologiper cent less fuel consumption than current airliners, 50 per cent cal feasibility of using biofuels in aircraft engines has already been
reduction in noise and 87 per cent reduction in landing and take- demonstrated amply. It is only a matter of time before the cost of
off cycle nitrogen oxide emissions. A similar design being tested biofuels, which is around three to four times that of equivalent
by NASA is the ‘Blended Wing Body’ (BWB) which has a radi- fossil fuels, is brought down by technological innovations to affordcal hybrid wing-shaped body which could become commercially able levels.
available by 2035. It is projected to use 27 per cent less fuel, have
15 per cent lower weight, 20 per cent higher lift-to-drag ratio and CONCLUSION
27 per cent less thrust requirement than a conventional aircraft According to industry estimates, aviation fuel demand is
with identical payload.
expected to increase by 1.9 to 2.6 per cent annually until 2025.
The projected growth in the aviation industry could see its
share of global emission increase to 22 per cent by 2050 from
ELECTRIC AND HYBRID PROPULSION
In May this year, NASA announced a programme called Centre present 4.9 per cent. Slowing down the growth is not an option
for Cryogenic High-Efficiency Electrical Technologies for Aircraft as air travel has become a necessity. The only alternative is
(CHEETA) at the University of Illinois in US. It will work on the reducing aviation emissions through reducing fuel consumpdevelopment of fuel cell and cryogenic liquid hydrogen energy tion and increasing fuel efficiency. The foregoing text barely
storage technologies for completely electric aircraft. It will include touches upon the technological initiatives afoot to save fossil
a consortium of researchers with the knowledge and experience fuel and optimise its use in terms of Specific Fuel Consumpto make disruptive advancements in cryogenic and superconduct- tion, the ratio of fuel consumption per unit time (in kg/hr) to
ing technologies, as well as novel methods for electric propulsion power produced by engine (in kWh). In parallel, technology is
integration, as they apply to aircraft systems. In Europe, French being driven to find alternative means of powering aircraft,
aerospace company Airbus has signed a Memorandum of Under- electrical power being the prominent one. It is just a question
standing (MoU) with Scandinavian Airlines to undertake joint of time before we find the right solutions for fuel saving and
research on operational and infrastructural opportunities and optimisation in aircraft propulsion. SP
craft was largely driven by the fact that technology offered the
promise of reducing fuel consumption. According to Bill Brown,
Director of Commercial Engines Marketing at GE Aviation, part
of the joint venture with Safran that forms CFM, the advancing
state of technology enables a roughly one per cent gain in fuel
efficiency annually, with engines driving about 75 per cent of
efficiency gains and airframes accounting for the rest. As an
aside, Boeing is still actively pursuing a New Midsize Airplane
(NMA) which will fit between the narrow body and wide body
spaces. Interestingly, unlike the Boeing 737 MAX family which
comes with only CFM engine option, three engine OEMs are in
contention for producing the most fuel-efficient engine for NMA.
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Prime Minister Narendra Modi at the first cabinet meeting, at the Prime Minister's Office, in South Block, New Delhi on May 31, 2019.

India Must Surf Ahead on
the
Mighty Tidal Wave
The resolute Doklam hold-off against China attempting to encroach
upon the strategically important Bhutanese plateau, started a
resurgence of Indian resolve

Photograph: PIB

By Air Chief Marshal A.Y. Tipnis (Retd)
No superlatives can do justice to the mind-boggling
phenomenon that was Election 2019: the Modi-led incumbent
government brought back to power with a thumping majority
on its own. Few doubted that the BJP would be the single largest
party in Parliament; yet, other than the Party itself and a handful
of its die-hard loyalists, most expected its vote share to fall well
short of the half-way number. The Opposition were in fact bank-
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ing that even the NDA will not get there; the Congress was touting and tooting that its Gathbandhan will be the one to rule the
roost at the Centre; a boast that splintered the nascent unholy
coalition even before it had stitched its patchwork quilt together.
While the hullabaloo of the Opposition and the Press rose,
the Modi-Shah duo were confidently building the swell in their
favour. The propaganda machine of the Opposition had erred
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grievously in assuming the majority of the electorate are an cant; the opposition and the Modi-hostile English-medium media
undiscerning lot, pliable to aggressive, unsubstantiated charges braying for his jugular, accused him of insensitivity to the sufferundermining the government. Modi, on the other hand, had ing of the next of kin of the slain.
In the aftermath of this human tragedy, inauguration of the
long understood that the down-to-earth underprivileged were
not looking for impractical goodies, but just a few things that National War Memorial on the evening of February 25th, less
would make their daily lives free of drudgery and humiliation: than a fortnight later, seemed starkly incongruous; even the
water, electricity, gas, access to banks/loans and that unmen- most ardent supporter would have had misgivings of the PM’s
tionable word in Lutyens high-brow circles—shauchalayas! Of apparent disregard to sensitivities. This author, having earlier in
course they were aware some promises had not been fulfilled, the day, advocated strongly at the ABP News’ day-long Conclave
but the poor had the practical perception and patience of the on Terrorism, that the IAF should be tasked to hit any JeM cenlong-suffering to grasp that it was not for want of effort, but due tre, where retributory attrition several times that of our loss at
to ugly machinations of the privileged against the one they truly Pulwama could be assured within any part of Pakistan, irrespective of its proximity to sensitive areas, was fair game, had an
believed as their messiah of Achche Din.
The down-trodden, the middle-class, the employed, the uncanny feeling that some action was afoot; a feeling heightened
small-scale entrepreneur, in a word, the majority of Indians, when the PM, a very punctual man otherwise, arrived an hour
who are forever being bullied/oppressed/obstructed, understand late, barely preceded by the three service chiefs. The reason for
insecurity and crave for safety, in expanding circles of their envi- the delay in the proceedings became crystal clear the followronment, comprehend in their own way, the critical importance ing morning: while the war-memorial inauguration ceremony
of national security. They are well aware of the constant nee- was underway, the IAF was in the process of enacting a “hit” on
dling by China and Pakistan and of their incorrigible hostility Pakistani soil in peace-time, an action not even contemplated
toward India, manifesting in terrorism, naxalism, border skir- by India in its seven decades of uneasy relations with Pakistan.
Balakot strike had the stamp of a bold and committed
mishes/stand-offs. The harm that they bring to Indian lives and
leader. A leader who had staked his all
property had been addressed through
in giving the “green signal”. A failure
the years by counter-threats rather than
of the air action would have translated
real action. The Modi government had
into a clear loss at the hustings, barely
given indication that they intended to do
a couple of months away. This decision
more than just posturing: the resolute
The landslide
was not with an eye on the coming elecDoklam hold-off against China attemptelectoral victory is in
tion, rather, it was despite it! National
ing to encroach upon the strategically
security, never before an electoral issue,
important Bhutanese plateau, started
very large measure,
took centre-stage in a flash. The Oppoa resurgence of Indian resolve. The
attributable to the
sition cried their voices hoarse, calling
2016 “surgical strike” against Pakistansuccess of bombing
it a gimmick, alas, to their folly. Every
sponsored terrorist organisation, JaishIndian patriot realised India had found
E-Mohammed’s launch pads in PoK
attack
by
the
IAF
on
a leader who would lead them through
by Indian Army gave patriotic citizens
JeM's training centre
the thick and thin of India’s security
hopes of India awakening to be proenvironment. To the utter dismay of
active against a strengthening scourge,
at Balakot
Pakistan’s administration and military,
but a lingering doubt still remained:
the Pakistani citizen has also realised
could Modi take tough decisions when
the same thing as his “brother-left-atthe risks were high and stand the litmus
birth” across his eastern border!!
test of a steadfast, bold leader?
Pulwama Carnage: Modi’s Litmus Test—Balakot Air
Strike: Modi’s Answer!
Parliamentary election ought to be won by the party that is able
to convince the majority that it has what it takes to fulfil their
aspirations. In 2014, Modi-led BJP won the election, creating, of
course, this confidence that the electorates’ aspirations will be
addressed; but it was also in equal measure due to the aura of
confidence that the prime ministerial candidate projected. After
two full terms by a prime minister who came across as a puppet, rather than as one presiding confidently over his council of
ministers, Indians were desperately seeking a PM who led from
the front, one who made his own decisions. In the five years of
his stewardship, Modi gave evidence that he had in him what
the people desired, yet people still wanted clinching proof…
The mindless suicide-carnage of 40 CRPF, with 35 more seriously injured, as they were being transported through the Pulwama area in the Kashmir valley, had the whole nation to a man,
seething with rage, thirsting for revenge! The PM immediately
responded with strong words, giving notice to the JeM that they
will pay heavily for the barbaric carnage they had perpetrated.
Thereafter, the PM proceeded to attend the normal matters of
state and appointments previously made, howsoever insignifi-
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Election 2019 Result: A Mammoth Challenge to Modi
Post-election celebration by the BJP, by Indian standards of
extravaganza, was muted, despite its mammoth win; with good
reason: Modi and his think-tank realise that peoples’ expectations
have risen enormously, perhaps beyond the realm of possibility in
the next five years. During his 2014 election rallies, Modi was asking in advance for a ten-year tenure to fulfil all his election promises. His supporters have given him what he asked; it is now his
turn to give them what they want—and more! To corner 305 seats
by itself is an extraordinary feat; but instead of bringing the party
into the comfort zone of little opposition to its writ in Parliament,
it realises with no uncertainty, it has nobody but itself to blame if it
does not deliver. As indulgent as the electorate has been in casting
its vote to the party, the voter will be as harsh on its insistence on
deliverance; the party’s acumen has perceived this clearly.
The re-elected Prime Minister Modi has got down to his
(read national) task, running. His council of ministers has been
selected, given oath of office, portfolios assigned and taken over
and prime ministerial directions spelt out in no uncertain terms:
perform or perish! List of ministers from the last administration
sacked for inadequate performance, bears testimony to intent
transformed into action. Re-assignment of portfolios has been
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low of 5.8 per cent marks the urgency that economic reform
and initiatives need to give the Indian economy the healthy
growth it must have to push through the new Indian governments ambitious plans. The withdrawal of Arun Jaitley from
consideration for inclusion in the council of ministers is a blow
to the current Modi administration; it was not for mere optics
that the PM considered it incumbent on himself to make a
personal call on his erstwhile very able and dynamic Finance
Minister to reconsider his decision; Jaitley’s willingness to
continue to offer his services, though not as a Minister, will
give Modi the advice that he will be seeking in his department.
However, the elevation of Nirmala Sitharaman to full minThe Most Important Spheres of Action
istership in this department has been,
There is little doubt that the 2019
to put it mildly, surprising. Although
Elected Administration, given its
acclaimed by some, her stewardship
extraordinary mandate, has to perform
in the Defence department has been
in all areas without exception. But to
The air strike at
pedestrian: urgently needed acquisido so successfully, it must prioritise the
Balakot had the
tions programmes have not been moved
fronts it must focus on immediately. The
with the speed needed; the successful
author is of the opinion that there are
stamp of a bold and
rebuttal of Opposition’s charges on the
several such fronts, as listed below, on
committed leader,
Rafale deal was not much due to her
which the government must get going
competence as to the meticulous staff
as they have the greatest of import on
a leader who had
work of the IAF’s Plans Branch who
India attaining the position it seeks in
staked his all in
spearheaded the government to govthe 21st century. Most of them have
giving the “green
ernment negotiations. Perhaps a lateral
long gestation periods and hence call
induction from the business community
for immediate kick-off to enable satissignal”
for Corporate Affairs would have been a
factory, if not total, show of results in
good idea; it is hoped that the dynamic
the next five years. Some have already
Anurag Thakur will prove himself equal
got good/satisfactory starts with hints
to the task.
of success on the way, but require consolidation and telling triumphs, in a manner of speaking:
• Economic development
Agriculture and Rural Development
• Agriculture and rural development
Modi-Shah thought-twins, were bang on target in clubbing these
• Health Education Employment Micro-entrepreneurship &
two distressed and pressing issues together. Neither can progress
Youth issues
without equal advance from the other. Increasing farm produce
• External affairs
on the one hand and giving its equitable benefits to the grow• Internal security and the Kashmir Imbroglio
ers themselves on the other, improving rural infrastructure, will
• Defence organisation and weapons acquisition
slow-down the influx of rural population into cities and growth of
new urban settlements. Appointing Narendra Singh Tomar as a
Cabinet Minister to tackle this has given strong hopes of bringing
Economic development
The drop down of GDP growth in the last quarter to a five year succour to this long-distressed sector.
done with deliberation, perhaps not discernible immediately to
many analysts; refreshingly, party seniority has not necessarily
been a criterion. Some expected rewards for good work seem to
be missing, but then as Modi-watchers know by now, it would
be not without reason: challenging tasks await them. NaMo has
once again shown his genius for out-of-the-box thinking by lateral inductions: IAS and IFS officers (notably foreign secretary,
Jaishankar’s amazing elevation to the post of Minister for External Affairs) being inducted into the council of ministers. One
hopes there will be other lateral inductions to follow.
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IAF's bombing attack on JeM's training centre at Balakot. He
also has to realise that this was by no means a one-off high-risk
operation. Despite the global denouncement of terrorism as a
world-wide scourge and the UN labelling of JeM as a Pakistansponsored terrorist organisation, India-centric terrorism has
by no means seen its total termination; it is bound to raise its
ugly head, sooner rather than later: should a major terror-act
recur, India will have to respond without delay to demonstrate
that Balakot was not just one stray demonstration of India's
will to act, but its established doctrine against terrorism. Indian
External Affairs
Modi has performed brilliantly in this department over the forces, particularly the Air Force, need urgent replenishments
last five years. He realises the importance of maintaining the to recover their critically diminished strengths. Only wellmomentum in a world where new fault lines are developing and equipped, well-prepared defence forces with well-published
our immediate neighbourhood countries are seeking a leader authorisation to act autonomously, will deter Pakistan from
in a variety of sectors to stay free of the clutches of the increas- raising the ante; even more importantly, the military must
have the strength so to debilitate Pakistan's military capability,
ingly domineering Dragon.
It was a deeply well considered initiative of his, to invite should Pakistan be foolish to indulge in adventurism.
The Balakot strike has brought to the forefront a critical
heads of state of BIMSTEC (Bangladesh, Myanmar, Sri Lanka,
Thailand, Nepal, Bhutan) and Kyrgyzstan to the swearing-in reality that India's strategic thinkers have been slow to grasp:
ceremony of himself and his council of ministers. The precisely that Air Power is the most potent strategic force; it must be
managed immaculate ceremony on the magnificent forecourt given the primacy that is its due if the Indian forces are to be
of Rashtrapati Bhavan, impressed not only those present, but successful in deterring, and if push comes to a shove, thwarting
those who witnessed it live on television. It showcased a new any aggression from Pakistan as well as China. No land or sea
operation can be a success unless the
confident India, stepping in to play a
air force dominates the skies. No land
dominant role in the 21st Century!
or sea operation can be considered or
Appointing Jaishankar as the new
should even be conceived without air
Foreign Minister was an unusual and
Air Power is the
force being integrated in to the planning
a bold decision, signalling the Prime
ab initio. Kargil operations painfully
Minister's continued focus on making
most potent strategic
brought to the forefront the folly of not
the right connectivities across the globe
force; it must be
doing so. The government and the army
to achieve India's multi-dimensional
given the primacy
must understand that confabulations
goals. Jaishankar, as erstwhile Foreign
on the use of the military can never be
Secretary, had gelled the right chemthat is its due if the
a single-service interaction with govistry with the PM to chart a steadfast
Indian forces are
ernment; all three service heads must
course through international affairs; he
always be present. Similarly, meetings
had shown superb dexterity in handling
to be successful in
of cabinet committee on security canthe Doklam crisis and broken the longdeterring
not be in absentia of the COSC. Every
standing ice-barrier with the US. With
security issue consideration has to be
both these giants (US & China) appearin consultation with the three chiefs in
ing to be heading for a face-off on trade
attendance; for far too long the military
relations as well as access to international waters, India has to play its cards with absolute finesse; are kept on the side-lines, and are called in only when a crisis
occurs. Pakistan's folly is the overwhelming influence its army
Jaishankar has his task cut-out.
has on its external affairs; India's folly has been its failure to
give the military the importance they have to have, if they are to
Internal Security and the Kashmir Imbroglio
Getting rid of embedded anti-India elements that are inces- manage the Northern and the Western frontiers simultaneously.
The involvement of the military in internal security must
santly attempting to derail smooth government functioning, and
settling the perpetually Pakistan-fuelled Kashmir imbroglio, are progressively reduce to the barest minimum, that too only in
tasks that need a dexterous iron-hand, reminiscent of the great a crisis. This can only happen if the BSF & other para-miliSardar Vallabhbhai Patel's style of functioning. India has to set- tary forces improve their training and command structure; to
tle these issues at the earliest if it is to get cracking on a host achieve that, there have to be lateral inductions from the miliof its other challenges. The single-minded offensive launched tary in to these organisations at all levels of command. This can
by Amit Shah during BJP's election campaign and his facile be made possible only if the ministries of Home and Defence
manoeuvring to overcome obstructions has shown his mettle have consensual views and function in consort to achieve it.
in undertaking the most difficult tasks with stupefying success.
In awarding the most important Home Minister's portfolio to End-Piece
Amit Shah, notwithstanding Rajnath's claim to it on the basis Indians have shown they have full faith in the phenomenon that
of party seniority, gives every indication that India is set to see is Modi, the sort of leader a Nation is lucky to have in a milsome dramatic successes internally.
lennium. We have to back the Modi 2.0 government, with constructive critique, not debilitating negative criticisms. We have
to understand that BJP government’s success in the next five
Defence Organisation and Weapons Acquisitions
The last of the important issues listed, deserves highest priority. years will be the Nation’s triumph - we have crested the tidal
For sure Modi has to acknowledge that his landslide electoral wave of progress; we must ride it with mutual confidence and
victory is in very large measure attributable to the success of skill to flow with it! SP
Health Education, Employment, Youth Issues
The aspiring young of today cannot be allowed to become the
despairing rebels of tomorrow. Modi-Shah have realised this
could well happen, if not their needs are not addressed now.
This possibility is being pre-empted by giving independent
charges to each of these issues by appointing people of proven
capability as cabinet and independent ministers of state. Each
of these appointees realises there is no time to lose.
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India
Successfully
Test Fires
Improved
Akash Missile
On May 25 and 27 this year, India successfully test-fired
two prototypes of Akash missile integrated with indigenously
developed seeker off the coast Odisha. Both prototype missiles
achieved the desired test results, indicating successful integration of the indigenously developed seeker on Akash missile.
The seeker will further increase the Single Shot Kill Probability (SSKP) of Akash missile, presently designed for ‘Command
Guidance’. Encouraging performance of Akash had led the
Indian Air Force (IAF) and the Defence Research & Development
Organisation (DRDO) to embark on the development of a more
potent Akash Mk 2 with indigenous seeker to improve accuracy
and improved propulsion to increase kill range to 40 km. After
successful seeker tests, the DRDO would now be able to offer
Akash Mk 2 missile for user trials in the near future. The DRDO
and all agencies involved in the development, manufacture and
enhancement of Akash, need to be commended for this marvellous ‘Make in India’ effort that also enhances the indigenous Air
Defence capability.
The Akash surface-to-air missile (SAM) system was developed
indigenously by the DRDO to intercept and destroy targets up to a
distance of 28 km flying at ultra-low levels to an altitude of 18 km
in all-weather conditions. The Akash SAM system is the first such
weapons system designed, developed and manufactured in India.
Its induction will significantly enhance the robustness of Indian Air
Defence grid. The IAF initiated the induction of the Akash in March
2012 and after successfully validating all mission parameters over
three years, operationalised it in July 2015. Impressed by the performance of this weapon system, the IAF withdrew from the joint
Indian Navy and IAF programme for procurement of short-range
SAM from the global market and instead opted for the procurement of Akash SAM systems in larger numbers. The IAF today
operates eight Akash squadrons with another seven on order. The
Indian Army has inducted two Akash regiments and is likely to
order two more. It is learnt that a number of friendly foreign countries have evinced keen interest in purchasing the Akash.
The Akash SAM system is capable of intercepting multiple
manoeuvring aerial targets, unmanned aerial vehicles, cruise
missiles and air-to-surface weapons launched by enemy aircraft from stand-off ranges. The Akash missile that is supersonic, uses state-of-the-art integral ramjet rocket propulsion
and carries a 55 kg pre-fragmented warhead that is triggered
by digital radio proximity fuse. For target acquisition, the Akash
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The Akash SAM
system is capable of
intercepting multiple
manoeuvring aerial
targets, unmanned
aerial vehicles, cruise
missiles and air-tosurface weapons
launched by enemy
aircraft from stand-off
ranges
uses ‘3D Central Acquisition Radar’ (3D CAR) capable of detecting, tracking and processing up to 200 targets in ‘Track While
Scan’ mode up to 180 km in azimuth, range and height, which
are used for cueing ‘Rajendra’, the phased array Tracking &
Missile Guidance radar capable of tracking 64 targets up to 60
km and simultaneously guiding eight missiles fired in ripples
against four targets. Both, 3D CAR and Rajendra have advanced
ECCM features. Presently, the Akash has a SSKP of 88 per cent
that increases to 98.5 per cent for salvo launch. The Akash Mk
2 will have further improved SSKP. The Akash is mounted on
tracked or wheeled vehicles giving it rapid deployment flexibility and cross-country mobility.
The Akash system generates coherent, fused air picture
based on data from multiple sensors when networked with
other radars and control centres and processes the entire data
to identify targets and cue the tracking & missile Guidance
radars. The advanced ‘Battlefield Management Software’ on the
Akash, enables hands-free operation from target detection to
its interception and destruction through automated threat computations, pairing targets with missile launchers, enabling fire
control decisions and monitoring health of all combat elements.
The Akash system has inbuilt simulation facility to conduct
realistic operator training. All elements of the Akash system are
linked through a secure communication network.
13 DRDO laboratories have contributed to the successful
development of the Akash system. Both 3D CAR and ‘Rajendra’
radar are designed by LRDE and manufactured by Bharat Electronics Limited (BEL) while the Akash missile itself is manufactured by Bharat Dynamics Limited (BDL)). Both BEL and BDL
are supported by ECIL, L&T, Tata Power. Around 300 public and
private sector enterprises have been involved in the production
of the Akash SAM system.
Graded improvements in the Akash SAM system have helped
India indigenously develop complex technologies and gradually
build an industrial complex to support advanced Air Defence
missile system production. The day is not far when India can
embark on a programme for the development of indigenous
medium and long range SAM systems. SP
— The author has held the appointments of the Deputy
Chief of the Air Staff and Air Officer Commanding-in-Chief,
Central Air Command, IAF.
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Airbus
springs a
surprise
Government decision awaited on allowing public sector HAL bid in programme meant to
create “wider private sector participation”

Photograph: Airbus Helicopters

By vishal Thapar
Airbus has sprung a surprise on the competition by
fielding two different helicopters for the India’s $5 Billion Naval
Utility Helicopter (NUH) programme. A no-show by Bell Helicopters is along expected lines. The line-up of competing choppers for this landmark competition - the first under the ambitious Strategic Partner model which is aimed at dramatically
scaling up defence production capability in the private sector
- now includes the Airbus AS565 MBe Panther and H145, Lockheed Martin-Sikorsky S-76D and Russian Helicopters Ka-226T.
These bids were submitted to the Indian Navy on May 30. Of the
111 NUH to be procured, 96 are to be made in India.
India’s HAL is “awaiting clarity” on whether it can field
the Naval version of its own Advanced Light Helicopter (ALH),
a prototype of which it had demonstrated at Aero India ear-
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lier this year, and also if it can directly, or through its subsidiary, enter into partnership with a foreign OEM to compete in
this programme. Indeed, the entire field for this competition
is awaiting clarity on whether India’s public sector aerospace
monopoly can be allowed to participate.
The programme was kicked off by the Indian Navy in February with the issuance of parallel Requests for Expression of
Interest (EoI) to Indian companies and foreign OEMs. An Open
EoI was issued online inviting interest from private Indian companies wanting to be considered for selection as the Strategic
Partner for production of helicopters. A separate EoI was issued
to four foreign OEMs - Russian Helicopters, Lockheed MartinSikorsky, Bell Helicopters and Airbus Helicopters.
The eight Indian companies which responded to the EoI
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include Tata Advanced Systems Limited (TASL), Mahindra,
Adani, Reliance, Bharat Forge and Laxmi Machine Works,
besides HAL and its joint venture company with Russian Helicopters, Indo-Russian Helicopters Limited (IRHL).
An Indian Navy team visited the facilities of the Indian companies which have bid for selection as Strategic Partner from
May 28 to June 10 for capability assessment. This is to decide
the eligibility of Indian bidders,” sources confirmed to SP’s.
THE HAL ISSUE
While the Expression of Interest draft clearly mentions that the
bidding entity needs to be a Private Sector company, the bids by
HAL and IRHL force a decision on the Government on whether
or not to expand the Strategic Partner ambit to the Public Sector. The raison d’etre for the Strategic Partner concept was to
create Defence manufacturing capability in the Private Sector.
Chapter 7 of the latest version of the Defence Procurement
Procedure (DPP), states that the Strategic Partner model envisages “wider participation from the private sector”. But HAL
insists that “a clause in the DPP allows HAL to work with a
private company and bid for Strategic Partner status”. With the
DPP being interpreted differently, allowing a public sector company to bid as a prime in a Strategic Partner programme is a
policy call that the Government will have to take quickly.
HAL is India’s largest Defence PSU. And according to information filed with the Registrar of Companies, the ownership of HAL
in IRHL is 50.5 per cent. IRHL is a joint venture between HAL and
Russian Helicopters to produce 140 Ka-226T helicopters in India.
Any entity in which Public Sector companies have more than a 50
per cent stake is itself considered part of the Public Sector.
Foreign OEMs are seeking clarity from the Government.
“We have to reconsider our strategy if HAL is allowed,” a senior
executive of one of the contenders told this reporter. Any bid
involving HAL will become the favourite and disrupt the level
playing field, besides defeating the very purpose of the Strategic
Partner Concept, Industry insiders argue. That is because HAL,
as an aerospace industrial monopoly, is the only entity which
has existing capability and infrastructure to manufacture aircraft. HAL has a declared tie-up with Russian Helicopters, and
allowance to either HAL or its subsidiary IRHL will skew the
selection process in favour of the Kamov-226T.
Mahindra has a tie-up with Airbus Helicopters while Tata has
one with Sikorsky. These tie-ups are not binding, and are subject
to the bid by the respective foreign OEMs qualifying for Stage 2
of the competition.
RULES OF THE CONTEST
The Strategic Partner concept involves
selecting a pool of private Indian companies fulfilling basic minimum criteria for financial and industrial capability. This pool of Indian companies
will respectively have to pair up with
a qualified foreign OEM to make a bid.
The RFP will be issued to the shortlisted Indian companies, and the foreign OEMs will be the technology providers in the respective bids.
The shortlists of both Indian companies vying to be Strategic Partner
and the foreign OEMs meeting the
quality requirements and competing
to be technology partners to the Indian
primes will have to be approved by
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the Defence Acquisition Council (DAC). Shortlisted Indian companies can submit only one bid in response to the RFP, while
there’s no bar on a qualified foreign OEM tying up with more
than one Indian company eligible for the contest.
“Timelines for this programme require completion of technical evaluation of bids by foreign OEMs and formulation of
Quality Requirements for the RFP within 8-to-10 weeks. Shortlisting of Indian Strategic Partner prospects is to be completed
even earlier. The RFP is slated to be issued to the Indian companies after due procedural clearances by the last quarter of
2019-20,” sources informed SP’s.
THE AIRBUS SURPRISE
A surprise move by Airbus Helicopters to offer two different
variants for this competition is being seen as a bid to disrupt the
game plan of the competition. While it was expected to field the
AS565 MBe Panther, the inclusion of the H145 into the fray will
give Airbus more options not just to widen the scope of partnerships but also to cover a wider price range.
“Airbus has realised that what the Indian forces want is
often different from what they end up buying. They seem to be
drawing from their lessons from earlier Indian competitions for
military helicopters, where they did not make it despite appearing to do better during the evaluation process. Both the variants
appear to meet the flying requirements. So, by introducing an
additional element, they appear to be covering all bases, creating more room for manoeuvre, and catering to the uncertainties
of the Indian arms bazaar,” an Industry insider inferred.
One uncertainty is over the unavailability of military-naval
versions in three of the contenting helicopters. The only option
which has a demonstrated capability for naval application including weapon hard points, corresponding radars and submarine-detection capabilities - is the Airbus AS565 MBe Panther.
Over a decade ago, a tender for Light Utility Helicopters for
the Indian Army was cancelled after it was pointed out that the
technically compliant helicopter fielded by Eurocopter - the predecessor company of Airbus Helicopters - for extensive trials
was not a military variant.
The fine-print of the NUH RFP will be closely watched this
time over whether the gaps which scuttled earlier programmes
have been closed. “The RFP will have to explicitly allow civil variants to participate in the competition and give these a level playing field. Investment and time is required for conversion to military variants. Design will have to be modified for incorporating
weapon hard points and firing capability.
Avionics and radar package will have to
be modified. And in this case, to meet the
requirements for ‘limited maritime operations’, there has to be an element of limited
anti-submarine warfare capability too,” a
military procurements expert analysed.
“This is a great opportunity to build
Defence manufacturing capability and
enhance the ‘Make in India’ narrative.
But for it to succeed, the process must
ensure transparency, fair competition
and adherence to timelines,” he said,
summing up his observations. India’s
maiden procurement under the Strategic
Partner concept will not just be closely
watched for its integrity and fair play, but
it’s outcome may well determine whether
Indian companies will emerge as global
OEMs in the future. SP

Shortlisted Indian
companies can
submit only one bid
in response to the
RFP, while there’s
no bar on a qualified
foreign OEM tying
up with more than
one Indian company
eligible for the
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Green Aero–
Engines
As a result of massive increase in air travel
by 2025, it is estimated that the total Carbon
Dioxide (CO2) emission from commercial
aviation may reach 1.5 billion tonne
By Air Marshal Anil Chopra (Retd)

Photograph: Safran Group

the all-time champion: leap engine is currently the most fuelefficient turbofan in the market

The terms ‘Green Aviation’ or ‘Sustainable Aviation’ are engine technologies with new engine architectures that offer
increasingly being used to address the technological and socio- opportunities for reduction in CO2 emissions relative to current
economic issues facing the aviation industry to meet the evolv- turbofans. Emissions of CO2, H2O, O2 and N2, which are proding environmental challenges. Air travel continues to see very ucts of hydrocarbon fuel combustion, are all functions of engine
high growth especially in major developing nations and emerg- fuel burn efficiency. Being experimented are lightweight, low
ing economies and supports eight per cent of the world eco- pressure systems for turbofans, composite fan blades and high
nomic activity in terms of GDP. Global aviation contributes two efficiency low pressure turbine; advanced engine externals and
per cent of global Green House Gas (GHG) emissions. As a result installations including novel noise attenuation; high efficiency
of massive increase in air travel by 2025, it is estimated that the Low Pressure (LP) spool technology while further advancing
total Carbon Dioxide (CO2) emission from commercial aviation high speed turbine design; option of an aggressive mid-turbine
may reach 1.5 billion tonne. The amount of Nitrogen Oxides inter-duct and low emission combustion chamber for next gen(NOx) around airports may rise from 2.5 million tonne in 2000, eration rotary-craft engine. Developments in controls and electo 6.1 million tonne by 2025. Because the majority of aircraft tronics, lightweight metallic and composite materials, hydrauemissions are injected into the upper troposphere and lower lic and pneumatic systems, novel manufacturing methods,
stratosphere, the resulting impacts are unique. The impact of specific aero-engine parts such as casing, tanks, pipes, high
burning fossil fuels at altitude is approximately double that due temperature materials such turbine blades and sensors would
to burning the same fuels at ground level. The number of people require attention.
who may be seriously affected by aircraft noise may rise from 24 million in
SAGE 2 PROJECT
2000 to 30.5 million by 2025. Therefore,
The European Union’s SAGE 2 projthere is an urgency to address the probect headed by Rolls-Royce and Safran
‘SAGE’ initiatives
lems of emissions and noise abatement
focuses on demonstrating the technolothrough technological innovations. New
gies such as composite propeller blades
are being taken both
aircraft and engine designs/technolowith aero-acoustic optimisation, elecin the European
gies and alternative materials need to
tric de-icing system and equipment.
Union and in the
be addressed. The most important role
The gas generator used in the SAGE
in an airplane’s fuel efficiency is that of
2 open rotor demonstrator is derived
United States (US)
the engines. The two most-widely used
from a Snecma M88 engine. Open rotor
to develop aeroaircraft today - the Boeing 737 and the
technologies offer the potential for sigAirbus A320 have shown that newer
nificant reductions in fuel burn and CO2
engine technologies
models carry more passengers and payemissions relative to turbofan engines
with new engine
load while burning 23 per cent less fuel.
of equivalent thrust. Operating without
architectures that
a surrounding nacelle enables ultrahigh
bypass ratios. Such an installation has
SAGE Initiatives
offer opportunities
its complexities, as the airflow interacts
‘Sustainable and Green Aero-Engines’
for reduction in CO2
with the supporting airframe structure
(SAGE) initiatives are being taken
in a different manner. The Very High
both in the European Union and in
emissions
Bypass Ratio (VHBR) engines require
the United States (US) to develop aero-
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technology development from fan inlet, compression, combustion and turbine to exhaust.
ENVIRONMENTAL PROTECTION TARGETS
Aircraft engines account for most of the noise and fuel consumption characteristics of airplanes. The International Civil
Aviation Organisation (ICAO) has a Committee on Aviation Environmental Protection (CAEP) since 1983. Aircraft are required
to meet the engine certification standards adopted by ICAO.
Of particular relevance is the Standard for NOx, a precursor
for ozone which, at altitude, is a GHG. The standard for NOx
was first adopted in 1981 and revised at intervals. The CAEP/8
standard was set in 2010, in which the medium and long-term
NOx technology goals were to target reduction by 45 per cent
of CAEP/6 standard by 2016 and 60 per cent by 2026. These
targets have not yet been met fully. Novel cycles that increase
bypass ratios, incorporation of lean burn technology are evolving. The ICAO is developing the first non-volatile PM (nvPM)
standards covering soot or black carbon particles for turbofan/
turbojet engines. Similarly for turboprops, helicopter turboshaft and APU engines. The nvPM standard will help better
assess impact.
DESIGN CONSIDERATIONS
Changes in engine design or operation might include ultra-high bypass
turbofans; open rotor engines; use of
alternative fuels and relocating engines
on the body of the aircraft such that
engine noise gets deflected upwards.
Other concepts may include capitalising
on the potential of advanced electrical
power technologies such as batteries
or fuel cells to reduce the amount of
fuel needed. Use of high-tech engines,
propeller efficiency, advanced aerodynamics and low-drag airframe can
result in higher fuel saving and less
gaseous emissions. Improvement in
performance can be achieved by having a fully integrated design by including airframe design along
with engine into the solution. At the April 2018 ILA Berlin Air
Show, a high-efficiency composite cycle piston-turbofan hybrid
engine for 2050, combining a geared turbofan with a piston
engine core was presented. The 2.87-metre diameter, 16-blade
fan gives a 33.7 ultra-high bypass ratio. The 11,200lb-engine
could power a 50-seat regional jet. Although the engine weight
increases by 30 per cent, the overall aircraft fuel consumption
reduced by 15 per cent.

NEW ENGINE CONCEPTS
Two new engine concepts currently under investigation include
the ‘Combined Brayton Cycle Aero Engine’ and ‘Multi-Fuel Hybrid
Engine’. Even though modern engines are supposedly very efficient, over 50 per cent of the energy input is ejected as waste
heat. Improving performance by heat recovery is the requirement. A heat exchanger integrated in a turbofan core can convert
recovered heat into useful power which can be used for onboard
systems or to power an electrically driven fan to produce auxiliary thrust. A dual combustion chamber, with first stage between
HP Compressor and HP Turbine burning Hydrogen/Methane
cryogenic fuel or liquid natural gas and the second combustor
at an inter-stage uses kerosene/bio-fuel in the flameless combustion mode, is being considered. High temperature generated in
the first stage, allows flameless combustion in the inter stage
thus reducing CO2 and NOx emissions. Cryogenic bleed air cooling can enhance the engine thermodynamic efficiency by cooling
the bleed air thus allowing increase in temperature of the fuel.
Contra-Rotating Fans can use boundary layer ingestion to reduce
both noise emission and improve propulsive efficiency.
NEXT GENERATION ENGINE INNOVATIONS
Developed under the US Department of Defense’s Adaptive
Versatile Engine Technology (ADVENT) and adaptive Engine
Technology Development (AETD) programme is the GE Adaptive Cycle
Engine (ACE). Unlike traditional engines
with fixed airflow, the GE ACE is a variable cycle engine that will automatically alternate between a high-thrust
mode for maximum power and a highefficiency mode for optimum fuel savings. ACE is designed to increase combat aircraft thrust by up to 20 per cent,
improve fuel consumption by 25 per
cent to extend range by more than 30
per cent. The ACE engine will incorporate both heat-resistant materials and
additive manufactured components.
In the ADVENT programme, GE
reached the highest combined compressor and turbine temperatures ever. The Adaptive Engine Transition Programme (AETP) is
underway. GE Aviation’s Passport engines feature a higher pressure ratio and a compressor made of new and unnamed advanced
materials. GE predicts that the engines will achieve eight per cent
lower fuel consumption and considerably lower NOx emissions.
The Pulse Detonation Engine (PDE), which has the potential to
radically increase thermal efficiency, is one of the more exciting
propulsion technologies being researched. PDE uses detonation
waves to combust the fuel and oxidizer mixture. Instead of burning it, it explodes it. In theory it can be used up to Mach 5.0.
Some of these statistics around aero-engines can explain the
challenges. Each wide-chord fan blade exerts a centrifugal force
of around 70 tonne - equivalent to the weight of a modern locomotive. Each high pressure turbine blade generates the same
amount of power as a Formula-1 car and the turbine discs will
now have a ‘dual microstructure’ to give different mechanical
properties at the centre and at the edge of the disc. Each kilogramme of fuel saved reduces Carbon Dioxide (CO2) emissions
by 3.16 kg. Modern aircraft are 40 per cent more efficient than
those of 15 years ago. Fixed electrical ground power can reduce
the amount of fuel burn used on ground by up to 85 per cent.
Aero-engines of the future will be more and more fuel efficient
and environment friendly. SP

Solar-powered
manned aircraft,
designed to fly by
both day and night
without the need
for fuel, are already
under development

ELECTRIC AND SOLAR ENGINES
A number of electrically powered aircraft such as the QinetiQ
Zephyr have been designed since the 1960s. In 2007, France
flew a conventional light aircraft powered by an 18kW electric
motor using lithium polymer batteries and became the first
electric powered aircraft to receive an airworthiness certificate. Solar-powered manned aircraft, designed to fly by both
day and night without the need for fuel, are already under
development. Solar electric propulsion has been performed
through the manned ‘Solar Impulse’ and the unmanned NASA
‘Pathfinder’ aircraft. Several big companies such as Siemens
are developing high performance electric engines for aircraft.
Small multi-copter UAVs are almost always powered by electric motors.
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the mighty two:
an A350-900 test
aircraft and a
Spanish Air Force
A400M meet
between flight
demonstrations

Airbus @ 50
Five Decades of Aviation
Transformation
Beginning with the world’s first wide body twin-engine jet airliner, the A300, Airbus has
constantly marked many industry milestones as an aerospace giant through its extraordinary
journey of 50 years

Photograph: Paris Air Show

By Vishal thapar
It has been five decades of an eventful journey that
was transformative not just for Airbus itself in its rise as a
global aerospace giant but also the international aviation industry, particularly the civil aviation domain.
It was on May 29, 1969 at the Paris air show in Le Bourget, when a consortium of European aerospace manufacturers
came together to sign a historic agreement and went ahead with
the ‘Airbus Project’ to develop an aviation complex to challenge
the virtual monopoly of the United States. With the launch of
the world’s first wide-body, twin engine jet airliner, the A300,
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Airbus Industries scripted a success story of a dimension far
beyond the imagination of its founding fathers.
THE BEGINNING
The A300 aircraft was designed to be smaller, lighter and more
economical than its US competitors. There were certain innovations that made this aircraft different - its wide body and raised
cabin floor allowed the operating airlines to increase profitability by carrying more cargo. The wings of the aircraft, that were
designed by Hawker Siddeley, provided greater lift to the air-
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craft enabling it to climb faster and attain a level cruise altitude
sooner than any other passenger aircraft. The plane could hold
upto 270 passengers and had a range of 1,200 nautical miles.
The breakthrough moment came for Airbus in September
1970 with Air France becoming the first customer for the aircraft. The A300 performed its first commercial flight on May 23,
1974, flying from London to Paris for Air France.
There on, there was no stopping Airbus.
Sales for the A300 were initially slow but picked up pace
when US carrier Eastern Airlines leased four aircraft in 1977.
RELENTLESS EXPANSION
A smaller A300 derivative, the A310, arrived in 1983, playing
a significant role in establishing a bigger profile for Airbus. The
company then produced the Airbus A320, the first subsonic airliner with a fly-by-wire flight control system. It made its debut
in May 1984. Airbus launched the re-engined A320neo in 2010,
powered by Pratt & Whitney’s PW1000G geared turbofan (GTF)
and CFM International’s advanced Leap-1A engines. The A320neo
subsequently accounting for over 40 per cent of all A320 sales.
After the production of the A320 in the mid-80’s the company
turned its attention to establishing an extensive wide body lineup of aircraft. The medium-to-long range wide body twin-engine
jet airliner, Airbus A330 was developed in parallel to the fourengined A340. A330-300, its first variant took flight in November
1992, and entered passenger service in January 1994.
Due to the slow sales faced by the A330-300, Airbus
launched the short fuselage longer range -200 version in 1995.
It made its debut in 1998 and gave direct competition to the
Boeing 767-300ER. The A340, the A330’s twin long range wide
body commercial passenger airliner entered service in 1993.
The A340 enjoyed moderate success before the launch of Boeing’s 777 that became the market bestseller.
Airbus turned its attention to building alternatives to Boeing’s most successful and iconic aircraft, including the 747
jumbo jet. The new A380 was envisaged in 1990 as the world’s
largest passenger airliner which would eclipse the Boeing 747.
The gigantic aircraft materialized in the mid-2000s, and
Singapore Airlines became its first operator in 2007. Certified to carry up to 853 passengers, the full-length double-deck
aircraft has a typical seating capacity of 525. It is powered by
four Engine Alliance GP7200 or Rolls-Royce Trent 900 turbofan
engines providing a range of 14,800 km.
The sheer dimension of the A380 have earned it a place in
aviation’s hall of fame. But eventually, Airbus in February 2019
announced an end to the production of this Herculean aircraft
after 2021 due to lack of further orders.
Over the five decades of its existence, Airbus has undergone
exceptional evolution, which is visible from its range of commercial fixed-wing aircraft starting from the A300s to the A380
and the ‘outsized’ cargo aircraft, Beluga.
AIRBUS CHOPPERS
With customers in over 150 countries, Airbus dominates the
civilian helicopter segment with a market share of 54 per cent
and boasts of the largest product range in this category. It
boasts of the world’s largest helicopter product range. Among
its bestsellers is the iconic AS365 Dauphin, the fastest transport
helicopter in the world with a speed record of 372 km per hour.
AIRBUS MILITARY AND DEFENCE
Airbus is among the 10 global leaders in the defence sector,
being the biggest military supplier in Europe. But it faces a challenge of transforming its defence unit into a success story com-
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On the EDGE of Tomorrow
Airbus is poised to make a leap into urban transport, which
promises to revolutionise commuting.
It intends creating an air taxi space in urban transport with
a futuristic electrically powered, auto flown vertical take-off and
landing craft (eVTOL). They intend introducing these sci-fi flying
vehicles as early as in 2020.
Another far reaching initiative is on hybrid-electric propulsion for regional aircraft. It is also working on an enhanced
flight vision system (EFVS) for safe landings irrespective of bad
weather or availability of ground landing aids. SP

Extreme Edges Explored
○ 10 years ago the Airbus Corporate Jetliner ACJ319 flew scientists to Antarctica to facilitate research. Landing on a runway
of ice, it marked the first time a commercial airliner had flown
to Antarctica.
○ On 10 July 2015, Airbus made history when the E-Fan 1.0 conducted the first fully electric flight across the English Channel
○ Europe's first mission to Mercury – BepiColombo, which lifted
off in October 2018 on a journey to the solar system’s smallest
and least-explored terrestrial planet, was an industrial consortium of 83 companies from 16 countries led by Airbus. SP

parable to that of its commercial unit. Among its iconic aircraft
are the Airbus Tiger helicopter gunship, and the AS565 Panther
naval utility helicopter.
AIRBUS IN INDIA
Airbus made its debut in India in 1986 when Indian Airlines
started operating the A310-300. Since then, Airbus has claimed a
sizeable chunk of the narrow body, single aisle category in India
while the long-haul airplane market continues to be dominated
by Boeing. The entire narrow body fleet of IndiGo, India’s largest
domestic airline comprises A320-200, A320neo and A321neo.
AIRBUS VERSUS BOEING
The competition between Airbus and Boeing has long established a duopoly in the aviation industry with both companies having control of 99 per cent of the large plane market.
Although, Airbus didn’t become a significant competitor to Boeing until the 1990s, the two have had a long withstanding competition ever since.
Airbus became a strong competitor to Boeing with the
launch of the Airbus A320, which took on the Boeing bestseller,
the 737. Riding on the A320, Airbus has a far more broad-based
revenue geography than Boeing, which still has most of its sales
centred around the US and the Asia-Pacific.
While Airbus aircraft have suffered no major grounding, Boeing has had to deal with the crisis of confidence in its bestselling 737 Max 7 following two recent fatal crashes of this variant
involving the Indonesian- Lion Air Flight 610 and Ethiopian Airlines Flight 302 – which killed all 346 persons on board aboard.
The quick growth of Airbus can be attributed to state support as well. However, this has led to legal contest, with respective sides suing for unfair trade practice. SP

— With inputs from Ayushee Chaudhary
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a file photograph of static display at paris air show 2017 at the Le Bourget Airport, paris
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The Longest Running
Show
Sets the Stage for
Aerospace Enthusiasts
Started in the year 1909, the largest and most anticipated trade show, the Paris Air Show is all
set for its 53rd edition this year from June 17 to June 23
By Ayushee Chaudhary
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Paris Air Show

of vocations. The first four days of the
It was in 1909 when André
Show will be reserved for trade visitors,
Granet and Robert EsnaultBy offering immediate
followed by three days open to the genPelterie created the first Paris Air
access to the
eral public with the fifth day dedicated
Show (PAS) dedicated to “aerial
to students. With more than 150 airlocomotion”. Held in Paris’s Grand
innovations of today
craft at display each time, the visitors
Palais from September 25 to Octoand tomorrow, this
are enthralled by a fascinating static
ber 17, the event was attended by
display as well as spectacular flying disaround 100,000 visitors to take a
original exhibition
plays held each afternoon.
gaze at what the 380 exhibitors
space will transport
Despite the ongoing disruption
had on display. The success of the
you to the closest
of Brexit and some weakening ecothen, annually held event has connomic indicators for manufacturing
tinued for over a century so much
possibility of taking
around the world, the aerospace secso that it remains a favorite among
in some near realtor appears to be in good health and
the aviation geeks around the world
PAS at this time again promises to be
and an ideal set up ‘where aerolife experiences
the supreme arena to see the latest
space leaders get down to business’.
of the technical
advances in aerospace technology and
Entering its 53rd edition this year,
innovations that the
manufacturing through displays, semithe biennial air show will be staged
nars, and conferences.
from June 17 to 23, 2019 at the Le
world is yet to witness
A major percentage at the Paris Air
Bourget Parc des Expositions where
especially through
Show has usually consisted of French
it has been taking place since 1953.
companies, with the second largest
The Paris Air Show is not just the
the areas dedicated
number of exhibitors from the USA.
largest but also the longest running
to VR experiences,
A strong presence is also observed of
aerospace trade show in the world,
a unique Escape
the companies from the UK, Germany
but the status of being the oldest
and Italy, along with others from China,
does not stop it from constantly
Game, testimonials of
Brazil, Spain, Canada, and India. While
reviving which is precisely why the
aerospace industry’s
the presence of the large OEMs such
upcoming edition is planned with
as Boeing and Airbus is obvious, the
‘innovation’ as the central idea.
iconic figures and
names of the aircraft to be displayed
Since its start, the show has been
many other surprises.
are usually not disclosed until the
at the heart of developments in the
nearer time. But nevertheless, with a
global aerospace market, for which
few days to for its inauguration, PAS
it has become the most important
meeting place over the years. Open to professionals and the remains the event that is most looked forward to of the aerogeneral public alike, it continues to inspire a large number space industry at a global level. SP
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Passenger Air Vehicle from Boeing, likely to be showcased
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Paris Air Show

Repainting the Mobility Picture
The effect of innovation, convenience and
advancement is at heart of the aerospace
industry, from supersonic to electrical engines,
many new mobility prototypes, and concepts are
expected to take over at the Paris Air Show

EMBRAER X: eVTOL FOR THE FUTURE URBAN MOBILITY 
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Odysseus

With the technical advancements in the mobility sector especially
aerospace touching the sky quite literally, the day does not seem far
when the sky over our heads gets painted with more than just birds and
distant aero planes flying over the clouds. However, there are many
challenges that still lie in the way but that has not hindered multiple
companies from conceptualizing the many possibilities. With designing, building and delivering getting more and more complex, many
OEMs and suppliers in the aerospace as well as the defence industry
are transforming the way they function and tapping into further innovation and efficiency to cater to the growing needs.
While most manufacturers have not yet revealed their exact plan
and surprises await the visitors at the Paris Air Show (PAS), we look at
what concepts or prototypes could make your way at the upcoming
air show.
CityAirbus

Having demonstrated the CityAirbus for the first time to public at
Ingolstadt, Germany in March 2019, the European multinational
aerospace corporation, Airbus announced that the first flight of the
multi-passenger, autonomously piloted electric vertical take-off and
landing (eVTOL) vehicle designed for urban air mobility (UAM) will
soon be coming along. Early this year, Airbus Helicopter completed
ground testing for the UAM technology demonstrator which is a part
of an Airbus strategy to explore the potential of UAM in the fields of
connectivity, artificial intelligence, autonomous systems, and electric propulsion. A proof of concept ready for commercial operation is
scheduled for 2020 but the visitors will be hopeful to catch a glimpse
of the demonstrator in the upcoming PAS.

Photograph: Embraer

Boeing’s autonomous passenger air vehicle (PAV)

In January 2019, the American multinational aerospace company Boeing notified the successful testing of its PAV along with Aurora Flight
Sciences. Claiming its progress towards a safe and sustainable urban
mobility ecosystem, Boeing’s PAV prototype completed a controlled
takeoff, hover and landing during its first flight test. In addition to this,
the Boeing Next portfolio includes an unmanned fully electric cargo air
vehicle (CAV) designed to transport up to 225 kg. The CAV completed
its first indoor flight last year and its first outdoor flight testing early this
year. Powered by an electric propulsion system, the CAV opens up new
possibilities for safely and efficiently transporting goods in a variety of
industries. As Boeing continues to advance the development of the
CAV with flight testing focused on forward flight, loads analysis and
vehicle performance, there is a hope that PAS will be a required stage
to display the prototype and may be do some load analysis there itself.
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Aurora Flight Sciences’ Odysseus, described as a High-Altitude
Pseudo-satellite with a wingspan of 243 feet was scheduled to take
its first flight in spring 2019. At such time, PAS seems to be the ideal
set up for letting the visitors as well as the prospective buyers know
about its benefits. Odysseus is said to have the biggest payload
capacity available in persistent solar aviation “55 pounds or more,”
along with the capacity to supply 250 watts power to the payload.
Odysseus is a highly capable, solar-powered, autonomous aircraft
ready to deliver your mission from the stratosphere. Aurora Flight Sciences is an American aviation and aeronautics research subsidiary of
Boeing which primarily specializes in the design and construction of
special-purpose unmanned aerial vehicles.
Embraer X

In May 2018, Embraer X revealed its first eVTOL concept as a response
to Uber’s call for the development for its uberAIR solution. One year
down the line, the timing of the PAS seems a golden opportunity for
Embraer to come up with its prototype and tap into what’s not been
done with the prospective buyers.
Boom Supersonic

It has been over 15 years since Concorde took over the skies flying
faster than the speed of sound. Concorde was the French-British
turbojet-powered supersonic passenger airliner that operated from
1976-2003. Even though doubts remain, attempts to bring supersonic
transport back for commercial use continue. Early this year, the Colorado based Boom Supersonic reportedly closed a huge investment
to support the development of its mach 2.2 airliner, Overture. Boom is
hopeful that it’s supersonic demonstrator plane, the XB-1, will break
the sound barrier in 2019 for the first time and will reach Mach 2.2
shortly thereafter in subsequent testing. The first flight of the supersonic is scheduled for 2023 and hence PAS is again a good chance
for Boom to showcase its plans.
Lockheed Martin

While the global aerospace and defense company, Lockheed
Martin pulled out its involvement with the startup, Aerion which
is developing a supersonic airliner, it still seems optimistic on the
prospect of high-speed air travel. Through its involvement in developing NASA’s X-59, an aircraft intended to reduce the noise of a
sonic boom to about the sound of a car door closing, Lockheed
Martin says it remains enthusiastic about supersonic commercial
travel as it got selected to design, build and flight test the experimental aircraft and this enthusiasm might be put to display at the
upcoming air show SP
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Paris Air Show

Anticipation Around Boeing
Dodging the speculations, Boeing is now
overlooking a cloud of anticipations around its
new projects and aircraft

boeing 777X 
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While Boeing has been swinging under speculations and questions
especially after the global grounding of the Boeing 737 Max following its multiple crashes, the anticipation surrounding its new projects is very high. Paris Air Show being the largest and the most significant of its kind, attracts some major announcements and deals.
While every major manufacturer will be on the lookout, Boeing has
some special anticipatory cloud surrounding it.
Boeing’s most anticipated aircraft, the Boeing 777X is claimed
to be Boeing’s biggest since the 747 which was built over 50 years
ago. This aircraft is reported to be made of composite materials that
made the 787 so famous, plus state of the art technologies not yet
seen on an aircraft ever before. Its massive wingspan will also be
designed to shrink using special folding wing tips to fit into normal
airport gates.
Building on the success of the 777 and 787 Dreamliner families,

the 777X will be the largest and most efficient twin-engine jet in the
world, unmatched in every aspect of performance, the company
claims. The cabin interior of the 777X is inspired by the comforts and
conveniences of the 787 Dreamliner, with larger windows, a wider
cabin, new lighting and enhanced architecture — all of which will be
custom-tailored for a unique 777X experience.
After the engines of Boeing 777X completed their flight tests in
May 2019, the aircraft is expected to take its first flight next month with
its launch customer, Lufthansa Group. Amid such updates, the aviation enthusiasts hope to catch a glimpse of the aircraft at the awaited
biennial air show.
Boeing has also been making news about releasing a new aircraft,
which is informally being called the 797. While there has been no official announcement from the company itself, neither has it provided
any such name, media reports are filled with speculations about this
aircraft which is expected to be designed for one pilot and might be
announced during the upcoming Paris Air Show. SP
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France

Photographs: Boeing, Airbus

 Joint Light Helicopter from french armed forces

Combat Aircraft Mock-Up
at the show
The upcoming Paris Air Show is expected to be
seeing mock-up versions of Airbus’ “Cheetah”
Military Helicopter, H160M and Turkey’s first
national fighter jet
www.sps-aviation.com

After the announcement of French Defence Minister Florence Parlyon
on May 27, 2019, about the anticipatory launch of the light joint helicopter in 2021 and the delivery of the first aircraft H160M to the French
army in 2026, Airbus will now apparently be displaying “Cheetah” military helicopter mock-up at Paris Air Show 2019.
“Cheetah – Versatile, modern, incredibly fast, it will equip the
three armies: Earth, air, and marine. First deliveries in 2026. For our
strengths and on the ground, let’s keep the advantage,” the Minister
tweeted with a picture of the helicopter. The Minister also revealed
the full-scale mock-up of the H160M that will be presented on the
Ministry of the Armed Forces stand at the next Paris Air Show.
Designed to be a modular helicopter, enabling a single platform to
perform missions ranging from commando infiltration to air intercept,
fire support, and anti-ship warfare in order to meet the needs of the
army, the navy, and the air force through the HIL program, the H160 also
promises of simplified maintenance and lower operating costs compared to the earlier generation of helicopters in this category.
Turkey

A mock-up version of the first national fighter jet of Turkey is also
expected to be displayed at the upcoming Paris Air Show as
announced by the Turkish Aerospace Industries (TAI) General Manager Temel Kotil announced at the 14th International Defense Fair
(IDEF), going by the media reports. Striving to stay no different from
the US, Russia, and China technologically, TAI continues its preliminary design works for the production of modern aircraft designed
with domestic capabilities and that can replace the F-16 aircraft. SP
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The Innovation Zone Returns
with a Near Real Experience
Situated in the Concorde Hall of the Air and
Space Museum at Le Bourget, the innovatedfocused Paris Air Lab returns after its debut in
the 2017 edition of the Paris Air Show
interesting stories likely to be heard at the show 
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After its successful debut in 2017, the original exhibition space under
the name of ‘Paris Air Lab’ returns in the 53rd edition of the Paris Air
Show. Placed in the Concorde Hall of the Air and Space Museum at Le
Bourget, the future-focused exhibition will be completely committed
to innovations from the major players as well as those from start-ups
in the aerospace industry. Assuring to be the gateway into the future,
the Air lab will let you into an extraordinary journey to discover tomorrow’s challenges: climate change, artificial intelligence, future of
mobility. With the aim to showcase that innovation is at the heart of an
aerospace industry that open to the fields of energy, digital technology or artificial intelligence, this “event inside the event”, will provide
the visitors a week to think about the future of air and space mobility.
By offering immediate access to the innovations of today and
tomorrow, this original exhibition space will transport you to the closest
possibility of taking in some near real-life experiences of the technical
innovations that the world is yet to witness especially through the areas
dedicated to VR experiences, a unique Escape Game, testimonials of
aerospace industry’s iconic figures and many other surprises.
This year two booths will be dedicated to collaborative and
industrial innovation around 4 key exhibition areas: ENABLE, which
will focus on innovative technologies in the industry; PROTECT, dedicated to the sustainable aerospace industry; TRAVEL, focused on the

Addressing the Crucial Cyber
Protection of Data and
Businesses
An Experts Roundtable dedicated to
demonstrate examples of effective practices
and measures around cyber protection will be
highlight of the Paris Air Show

Photograph: Paris Air Show
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With the advancement in technology, new innovations have been a boon
benefiting and revolutionising the various sectors. However, as no gain
comes without some pain, with more and more digitisation, cyber crimes
have also spiked up and cybersecurity has become a constant concern.
Looking at a large number of players involved in the manufacture of
an aircraft especially with the digital revolution booming around, cyber
protection of data and businesses to reduce the risk of disruption of
the production chain is a major issue. To address cybersecurity in the
supply chains as a major issue, the Paris Air Show will have an expert
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future of aeronautics mobility; and EXPLORE, featuring iconic space
missions. The booth “Understanding climate change” will show how
planes and satellites contribute to the understanding and monitoring
of climate change through embedded devices. Every day, leading figures and experts coming from various horizons (industrial professionals, engineers, scientists, and researchers) will come to exchange
their points of view and expertise during conferences and debates.
From manufacturing 4.0 to space exploration and environment,
Paris Air Lab will focus throughout the week on major topics for the
aerospace industry with 24 display areas focusing on the sector’s
manufacturers and start-ups.
Each day, a different theme will be addressed:
○ Monday: Manufacturing 4.0
○ Tuesday: Environment
○ Wednesday: Future of mobility & extraordinary journeys
○ Thursday: Space
○ Friday: Science and AI
○ Saturday & Sunday: General public, virtual reality
The Paris Air Lab will be located next to the ‘Careers Plane’ which
highlights all the jobs available in aerospace from companies and
individuals, who design, manufacture and maintain aircraft, sometimes giving youngsters the chance to use the tools themselves. Also,
nearby will be the ‘The Sky of Tomorrow’ exhibition which presents an
overview of environmentally-friendly aerospace research. SP

panel discussing the urgent attention needed on this subject. This
Experts Roundtable will focus on this key priority and will illustrate with
concrete examples of good practices and effective safety measures
put in place by the industry. The goal is to enable the supply chain and
cybersecurity managers (customers and industrial suppliers) to share
their experience of protecting the extended enterprise and to highlight
existing tools in an environment of increased digitisation.
The roundtable panel will include Patrick Fanget from BoostAeroSpace, Airbus; Arnaud Massias from Liebherr Aerospace Toulouse
SAS; Stéphanie Buscayret from Latécoère; Yves Verhoeven from French
National Cybersecurity Agency - ANSSI and Stéphane Lenco from Thales.
However, it must be noted that cybersecurity in the supply chains
cannot be solely viewed as an IT issue as the risks include that of sourcing, vendor management, supply chain continuity and quality, transportation security and many other functions across the enterprise. It,
therefore, becomes crucial to address it in a coordinated manner. Thus,
cyber security is required in all phases of a particular supply chain as an
organisation cannot entirely be sure from where risk will evolve.
Some examples of cyber security threats in the supply chain are:
Network or computer hardware delivered with already installed malware; malware inserted into software or hardware and software applications’ vulnerabilities and networks within the supply chain, which
the hackers discover. SP
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Messerschmitt Bf 109 –
Germany’s Finest
The Messerschmitt Bf 109 needed every ounce of performance it had
to take on the British fighters, especially the Spitfire and the Hawker
Hurricane during the Battle of Britain
The narrative of fighter operations during the
Second World War is dominated by the Supermarine Spitfire,
the darling of the Royal Air Force, and the North American Aviation P-51 Mustang, flown by the United States Army Air Forces.
Less celebrated, probably because history is written by the victors, is the Messerschmitt Bf 109 – a German fighter aircraft.
The Bf 109 was the backbone of the Luftwaffe’s fighter force
and accounted for as much as 57 per cent of all German fighter
aircraft produced during the War. The all-time highest scoring
fighter ace, Major Erich Hartmann, flew the Bf 109 and was
credited with 352 aerial victories. In fact, this deadly fighter was
the favourite of the three top-scoring German aces of World War
II, who claimed 928 kills among them. It also held the record for
the fighter that brought down the most Allied planes.
The Bf 109 was the first true mass-production fighter and
probably the most produced fighter aircraft in history, with
almost 35,000 built in all. It was designed by Willy Messerschmitt while working at Bayerische Flugzeugwerke, hence the
designation Bf. In July 1938, the firm was reconstituted as Messerschmitt AG with Willy Messerschmitt as Chairman. The first Bf
109 prototype flew in September 1935, ironically powered by
a 695 hp British Rolls-Royce Kestrel engine, as German development of lightweight military aero-engines was prohibited
under the Treaty of Versailles. However, a German engine was
secretly developed side-by-side. The propeller-driven fighter
was blooded in operations in 1937 during the Spanish Civil War
and was extensively used by the Luftwaffe till the end of World
War II. Initially designed as a fighter interceptor, its superlative
performance was demonstrated in public at the 1936 Berlin
Olympic Games. The following year, the professional aviation
world marvelled as five Bf 109s participating in an international
flying meet in Zurich exhibited outstanding speed, climbing, diving and manoeuvring performance. On April 26, 1939, a specially modified version, the Me 209, set a new speed record of
756 kmph, a record that remained unbroken until August 1969.
The Messerschmitt engineers kept their design simple,
aiming to concentrate most loads in the firewall and minimise
the number of separate parts in the aircraft. They decided to
mount the most powerful engine they could on the lightest
and smallest possible airframe and make the resulting aircraft easy to build and repair. And in this, they succeeded in
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great measure. Yet, despite its lightweight construction, the Bf
109 was one of the most advanced fighters of the period on
account of its all-metal monocoque construction, closed canopy and retractable landing gear. It was powered by a single
Daimler-Benz DB 605A-1 liquid-cooled inverted V12, 1,455 hp
aero-engine which gave it a maximum speed of 640 kmph and
cruise speed of 590 kmph. It was ultimately produced in over
100 variants for a variety of combat missions.
The Messerschmitt Bf 109 needed every ounce of performance it had to take on the British fighters, especially the Spitfire
and the Hawker Hurricane that formed the bulk of the fighter
fleet during the Battle of Britain. The British always claimed that
the Spitfire was superior and the kill ratio would seem to bear
this out. However, most of the dog fights took place over London
where the Bf 109s were near their maximum range and could
remain in combat for just 10 to 20 minutes before having to
withdraw. In fact, a number of Bf 109s ended up in the icy English Channel, their hapless pilots having run out of fuel.
The Bf 109-E that entered production in 1938 was the
standard Luftwaffe day fighter. Its two machine guns and two
20mm cannons gave it greater firepower than the RAF fighters.
Apart from its limited fuel capacity, the main drawback of the
Bf 109 was that it was very tricky to take-off and land. By some
estimates as many as ten per cent of all Bf 109 losses were on
account of takeoff and landing accidents. It was also outgunned
by the Spitfire in the later stages of the War. Nevertheless, with
the engineers constantly coming out with improved variants,
the final Messerschmitt Bf 109-K had phenomenal climbing
performance that its adversaries could not match. The Luftwaffe was defeated not by any technical inferiority, but because
of lack of fuel supplies and being greatly outnumbered.
Although production of the Messerschmitt Bf 109 in Germany ended with World War II, it continued for some years
in Spain. And the final twist in the epic Bf 109 tale happened
when the Israelis, unable to acquire fighter aircraft from other
sources, bought Bf 109s and used them in combat in 1948.
Thus was the Jewish nation, which was formed as a direct
result of Nazi Germany’s persecution of the Jews, was ironically defended by a Nazi-built fighter aircraft. SP
— Joseph Noronha
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India’s Mi-24 helicopters to Afghanistan

QuickRoundUp

Bell-Boeing

Bell Boeing has won a $42.2 million contract modification
for fleet software sustainment of the V-22 flight control
system. The order includes engineering and technical
support for the Osprey. The V-22 Osprey is the world’s
first production tiltrotor aircraft. Work is expected to be
completed June 2021.

Boeing

The US Navy has awarded Boeing a $139.8 million
modification to continue manufacturing precision laser
guidance sets for the Laser Joint Direct Attack Munition
(JDAM). The JDAM is a low-cost guidance kit that converts
existing unguided free-fall bombs into accurately guided
“smart” weapons. Work is expected to be completed in
April 2020.
The US Air Force has awarded Boeing an $11.2
million contract in support of the F-15 for US as well as
FMS. The F-15 Eagle is the Air Force’s primary fighter jet. is
expecting completion by November 9, 2027.
The US Navy has awarded Boeing a $163.9 million
modification to continue modernizing the Navy’s F/A18E/F fighter jet fleet under the service life modification
programme. The deal will extend the operational service
of 10 Super Hornets from 6,000 flight hours to 10,000
flight hours. It is the second US Navy contract for Super
Hornet Service Life Modification. Work is scheduled to be
completed in May 2021.

Indra

Spain’s Indra has won a contract to supply the Royal Air
Force of UK with an advanced long-range air defense
deployable radar. The Indra LTR25 L-band radar offers very
high long-range detection capabilities and is transportable.

Israeli

The Israeli Navy has deployed its Helicopter based LongRange Active Sonar (HELRAS) equipped Seagull in an AntiSubmarine Warfare (ASW) exercise. The HELRAS is a naval
helicopter undersea sensor that can detect submarines
up to 12 km.
Israel’s share of the UAV market is shrinking, according to Israel defense. While the US industry is increasing and Russia and China have started to export, the
Israeli-made MALE UAVs, such as IAI’s Heron, Elbit Systems’
Hermes-900, and similar systems are facing a decline
in exports. According to the newspaper the threat to the
industry is now expanding.

Lockheed Martin

The US Air Force has awarded Lockheed Martin a $16.4
million contract modification to support the Taiwan F-16
Peace Phoenix Rising program. Taiwan kicked off its
modernization program at the beginning of the year and
called for 144 Lockheed Martin F-16 A/B Fighting Falcon’s
to be upgraded. Work is to be completed by the end of
May, 2023.
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Afghanistan has received the first two
of four Russian-built Mil Mi-24 attack
helicopters from India. The choppers are
to boost Afghanistan’s counter-insurgency
capabilities. In 2018, India had promised
the Afghan National Defense and Security
Forces (ANDSF) to deliver four Mi-24s as a
replacement for the four attack helicopters
previously gifted by India. India delivered
Mil Mi-25 assault helicopters to the ANDSF
in April 2015 as part of a bilateral strategic
agreement signed in 2011 between New
Delhi and Kabul. It is unclear whether
these Mi-25s have been lost operationally
or simply become inoperative.

Russian S-500 for Turkey

According to reports, Turkish President
Erdogan said that Russia will produce the
S-500 together with Turkey. The S-500 is
a long-range anti-ballistic missile system
with a planned range of 500-600 km. This
comes after Turkey’s controversial purchase of the Russian S-400 missile defense
system. This purchase has taken a toll on
relations between Turkey and the US since
Turkey is also part of the F-35 Lightning
II Joint Strike Fighter programme. The US
has even gone as far as opposing shipment
of the F-35 jets if Turkey goes through with
the S-400 purchase.

Japan to acquire AMRAAM from US

According to the DSCA, the US State
Department has cleared Japan to procure
160 AIM-120C-7 Advanced Medium
Range Air-to-Air Missiles (AMRAAM),
and one AIM-120C-7 AMRAAM guidance
section. If approved by Congress, the sale
would be worth $317 million. The deal
includes containers, weapon support and

support equipment, spare and repair
parts. The sale will provide Japan with
“a critical air defense capability to assist
in defending the Japanese homeland and
US personnel stationed there”.

India launches Radar Satellite

India’s largest surveillance satellite so far,
the Radar Satellite (RISAT) 2BR1 has been
launched successfully on May 22, 2019.
The RISAT 2BR1 is the latest addition to
the RISAT series of India’s defensive satellites. It is an upgrade over its predecessors
and adds to India’s surveillance capabilities. The RISAT family developed by the
Indian Space Research Organization (ISRO)
provide all-weather surveillance using synthetic aperture radars. On one side, India
will be able to monitor the Indian Ocean
for Chinese naval ships more efficiently
and, on the other, keep an eye on the
Arabian Sea for Pakistani warships. RISAT
2BR1 is first of the five planned military
satellites that ISRO has planned for 2019.

LM and Rafael to develop & market SPICE

Lockheed Martin teamed up with Israeli defense company Rafael to develop,
market, manufacture as well as support
Rafael’s Smart, Precise Impact and CostEffective (SPICE) guidance kits for the US
market. The Israeli SPICE is an EO/GPS
guided guidance kit for converting airdroppable unguided bombs into precision
guided bombs. It has been in use since
2003. It is combat-proven and in service
with the Israeli Air Force and several
other nations worldwide. The teaming
agreement covers the SPICE 1000 and
SPICE 2000 kit variants. Over 60 per cent
of SPICE is already manufactured in the
US in eight states.

appointments

MINISTRY OF CIVIL AVIATION

On Friday, May 31, 2019, Hardeep
Singh Puri, a former Indian Foreign
Service officer, took over as the Minister of State (Independent Charge),
Ministry of Civil Aviation.

BAE SYSTEMS

Tom Arseneault has been appointed as
the President and Chief Operating Officer of BAE Systems, Incorporated.

Dassault Aviation

Dassault Aviation has recently appointed Denis Léculée to the position

of Falcon Aircraft Sales Director for
Eastern Europe including Germany
and Austria.

FLYING COLOURS CORPORATION

Flying Colours, the maintenance,
repair, overhaul and completions business, has appointment Paul Dunford
to the newly created post of Managing
Director, International Operations.

PRATT & WHITNEY

Effective June 1, 2019, Maria Della
Posta has been appointed as President
of Pratt & Whitney Canada.
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Russia to acquire 76 Su-57

According to TASS, Putin said in a defense meeting: “The 2028 arms programme stipulated the purchase of 16
such jets, we have agreed to purchase
76 such fighters without the increase in
prices in the same period of time.”The
Sukhoi Su-57 is the country’s first indigenously designed and built fifth-generation stealth fighter jet. Defense Minister
Sergey Shoigu reported that manufacturers reduced prices for both the aircraft
and the equipment by 20 per cent, which
provided the opportunity to purchase
more of these jets.

LM expects Indian order for F-21

Lockheed Martin will not sell its F-21
fighter jet to any other country in the
event of India placing an order of 114
planes. The company specifically configured the F-21 for the Indian Air Force.
Lockheed would produce the fighter
in India together with Tata. Lockheed
Martin, which has a longstanding relationship of 25 years in India, unveiled
the F-21 during the Aero India show
in Bengaluru in February, saying it will
address the Indian Air Force’s unique
requirements.

Modernisation of Embraer E-99

The Brazilian Air Force is likely receive
its first Embraer E-99M airborne early
warning and control aircraft (AEW&C)
in early 2020. The E-99 or EMB-145
AEW&C aircraft’s mission system is
developed around the Ericsson ERIEYE
active, phased-array pulse-Doppler
radar and is integrated with an onboard
command and control system. In 2013,
Embraer won a $144 million contract to
modernize Brazil’s E-99s. Two E-99s are
undergoing modernization to the configuration E-99M.

Pakistan Air Force

DARPA tests Hypersonic Weapons

Pratt & Whitney

The US Defense Advanced Research Projects Agency (DARPA) is preparing to flight
test two hypersonic weapons. One vehicle
is part of the hypersonic air-breathing
weapon concept, or HAWC, programme.
The other is the tactical boost glide, or TBG,
effort. The military envisions developing
TBG as an air-launched rocket with speeds
faster than Mach 5 and able to reach
altitudes of nearly 200,000 ft. The HAWC
is also designed to be air launched but is
envisioned as a hypersonic cruise missile.
By the end of 2019, DARPA plans to flight
test both weapons off a B-52 bomber. 

QuickRoundUp

The last three Pakistan Aeronautical Complex JF-17
Thunder Block II multirole combat aircraft are scheduled
to arrive for the Pakistan Air Force by the end of June. The
JF-17 Thunder is single-engine, multi-role combat aircraft
utilized primarily by Pakistan for aerial reconnaissance,
ground attack and aircraft interception.
Pratt & Whitney won a $55.7 million contract modification
for additional funding for F135 long lead items. The deal
supports the production delivery schedule, and exercises
an option for additional initial spare parts. The Pratt &
Whitney F135 afterburning turbofan powers all three variants of the F-35 Lightning II fighter aircraft.

Qatar

The HS State Department approved a possible FMS to
Qatar for 24 AH-64E Apache attack helicopters. The deal is
worth $3 billion. The proposed sale would double Qatar’s
previous procurement of AH-64Es, which are used for
close air support, armed reconnaissance, and anti-tank
warfare missions.

Raytheon

black hole ...Continued from Page 7
very tiny but have the mass (the amount of matter) of a large mountain. Another kind
of black hole is called “stellar.” Its mass can be up to 20 times more than the mass of
the Sun. There may be many stellar-mass Black Holes in Earth’s galaxy, called the Milky
Way. The largest Black Holes are called “super massive” which have masses that are
more than one million Suns together. Scientists have found proof that every large galaxy
contains a super massive Black Hole at its centre.
FORMATION OF A BLACK HOLE
Scientists believe the smallest Black Holes were formed when the universe began, while
the stellar ones are made when the centre of a very big star falls upon itself or collapse,
causing a supernova which is an exploding star that blasts part of the star into space.
The supermassive Black Holes were made at the same time as the galaxy they are in,
think the scientists. An interesting fact about the Black Hole remains that it cannot be
seen owing to the strong gravity that pulls all of the light into the middle of the Black
Hole. However, scientists can see how strong gravity affects the stars and gas around
the Black Hole. Scientists can study stars to find out if they are flying around, or orbiting a Black Hole.
When a Black Hole and a star are close together, high-energy light is made. This
kind of light cannot be seen with the human eye, but satellites and telescopes are used
in space to see the high-energy light. Black Holes continue to intrigue scientists to help
them navigate better through the universe and understand the universe more closely.
COULD A BLACK HOLE DESTROY EARTH?
This has been a question of bewilderment for the masses for as long as one can remember and NASA has well addressed this question. ‘Black Holes do not go around in space
devouring stars, moons, and planets. The Earth will not fall into a Black Hole because
no one is close enough to the solar system for the Earth to do that. Even if a Black Hole
with the same mass as the Sun and were to take the place of the Sun, the Earth would
still not fall into it. The Black Hole would have the same gravity as the Sun. SP
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The US Air Force has awarded Raytheon a $24.5 million
contract modification for the Advanced Medium Range
Air-to-Air Missile (AMRAAM) System Improvement Program.
The deal includes software architecture and design risk
reduction efforts to counter evolving threats. AMRAAM
is an active radar-guided intercept missile with inherent
electronic protection capabilities. Work is scheduled to be
complete by September 30, 2022.
Raytheon has won a $355.5 million contract for
refurbishment of the AGM-88B missiles for Qatar, Bahrain
and Taiwan by the US Air Force. The AGM-88 can detect,
attack and destroy a radar antenna or transmitter with
minimal aircrew input. Raytheon will perform work which
will be completed by 2027.

Show Calendar
17–23 June
Paris Air Show 2019
Exhibition Centre of Le Bourget,
Paris
https://www.siae.fr
22–28 July
EAA AirVenture Oshkosh
Wittman Regional Airport, Oshkosh,
WI, USA
www.eaa.org/airventure
13–15 August
LABACE
Congonhas Airport, São Paulo, Brazil
https://labace.com.br/en/
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LAST word

coordinate
flawlessly

Photograph: Russian Helicopter

Full potential of assets cannot be exploited unless
there is flawless coordination among the different
weapons systems deployed especially in high intensity
operational environment
On February 27 this year, a disaster struck the Indian
Air Force (IAF) when a Mi-17 V5 helicopter, one of the latest
models in this category to be inducted into service, crashed
near Srinagar. This brand new platform with six IAF personnel
on board, had taken off from the airport at Srinagar on a mission, but unfortunately, it crashed just ten minutes after takeoff
killing all on board and one civilian on the ground. As is often
the case, the immediate reaction from agencies responsible for
operations and flight safety, is to suspect and even attribute the
episode to technical failure or pilot error. But very soon, the IAF
realised that the crash was not at all attributable to a technical
fault on the machine, but to failure of the air defence system
that led to the helicopter being shot down by an Israeli made
Spyder Surface-to-Air missile fired by an air defence unit of
the IAF deployed at Srinagar airbase. The Spyder is a mediumrange mobile air defence system that is among the newest and
most advanced in the arsenal of the IAF.
This sordid episode is related to the air strike undertaken
during the early hours of February 26, 2019 by a fleet of 12
Mirage 2000 aircraft of the IAF to destroy terrorist training
camps and infrastructure in Balakot located in the Khyber
Pukhtunkhwa province of Pakistan. While the Pakistan Air
Force (PAF) was taken by surprise in the strike against targets
in Balakot, it responded next morning at ten o’clock with a fleet
of 24 of its fighter aircraft which included the Lockheed Martin F-16 and the JF-17 Thunder, the latter manufactured by
the Chinese aerospace industry in a facility set up by them in
Pakistan. The fighters of the PAF crossed the Line of Control in
Jammu and Kashmir and attacked Indian Army positions along
it. The air defence organisation of the IAF responded immediately getting into a high state of alert and scrambling as many
as eight combat aircraft of the IAF to intercept the intruding
PAF aircraft.
It was at this time when the Indian and Pakistani jets were
engaged in a dogfight in the Nowshera sector that the Mi-17
helicopter of the IAF took off from Srinagar airbase on a logistic mission. The agency at the IAF base at Srinagar responsible
for controlling flight operations by IAF aircraft soon realised
the airbase had suddenly moved into a high state of operational
alert to take on enemy aircraft and under these circumstances,
routine logistic missions ought not to have been permitted.
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The helicopter was immediately recalled and was ordered to
land back at base. But apparently, it was too late as the air
defence unit equipped with air defence radars and air defence
missiles deployed for the protection of the airbase, was not
in the network and hence was not aware of the movement of
the Mi-17 helicopter. When the air defence radar at Srinagar
airport picked up a low flying aircraft on its screen, the senior
officer manning the post of the Terminal Weapons Director
ordered the air defence unit to fire at the target that had not
been positively identified. This was on account of the fact that
slow flying target did not have its Identification, Friend or Foe
(IFF) transponder switched on possibly on account of a serious lapse on the part of the pilot or there is a possibility that
the IFF system was unserviceable which is a serious lapse on
the part of the maintenance staff. The IFF system onboard the
Mi-17 helicopter is designed to receive the “interrogation signal’’ from the ground and then respond with a unique signal
which identifies it as a “friendly’’. The system is specifically
designed to ensure that friendly aircraft are not fired upon
during the heat of battle. It is unclear if the IAF helicopter’s
IFF was switched off deliberately or was not functioning at
the time when the helicopter was fired upon. Unfortunately,
on account of the raid by PAF fighter aircraft, the air defence
organisation across the Srinagar valley had moved into a very
high state of alert with surface-to-air missile units in a state of
readiness to engage any aircraft of the enemy intruding into
Indian air space.
It should be clear from the above that the different elements of the IAF meant for offensive or defensive roles, are
individually well trained and are endowed with high degree
of operational capability. But the tragic episode of downing of
the Mi-17 helicopter by our own air defence missile system is
being seen as a blunder of the highest magnitude. The episode
clearly reveals that there was near total lack of coordination
among the different elements in the IAF deployed in the valley.
This led to the tragic loss of the Mi-17 helicopter along with
seven innocent lives.
The lesson from the episode is that full potential of assets
cannot be exploited unless there is flawless coordination among
the different weapons systems deployed especially in high
intensity operational environment. SP
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