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in its effort to revamp its combat fleet
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a word

from editor-in-chief

A major problem afflicting the
Indian Air Force today is the
depleting strength of its combat fleet
aggravated by tardy pace of induction
of modern combat aircraft are taking
place as also the extremely low rate
of production of the indigenous Light
Combat Aircraft Tejas

A major biennial international event related to the
Indian defence industry that is organised by the Defence Exhibition Organisation of the Ministry of Defence (MoD), is being
held from February 05 to 08 this year for the first time in Lucknow, the capital of the state of Uttar Pradesh (UP). Christened
as DefExpo 2020, the theme of the 11th edition of the event
is ‘India: The Emerging Defence Manufacturing Hub’ and the
focus is on ‘Digital Transformation of Defence’. Choice of Lucknow as the venue for DefExpo 2020 is significant as the MoD
has already announced plans for the establishment of the UP
Defence Industry Corridor for manufacturing military hardware. A detailed report by Air Marshal Sukhchain Singh on the
establishment of Defence Industry Corridors in the country, has
been included in this issue of SP’s Aviation.
The other international event related to the domain of aerospace and defence industry that follows close on the heels of
DefExpo 2020, is the Singapore Airshow. The seventh edition of
this event is scheduled to be held at Changi Exhibition Centre,
Singapore from February 11 to 16 this year. This issue of SP’s
Aviation carries a detailed preview of the Singapore Airshow by
Ayushee Chaudhary of SP Guide Publications.
A major problem afflicting the Indian Air Force (IAF) today
is the depleting strength of its combat fleet due to obsolescence.
The size of the combat fleet of the IAF is set to reach an alarming level of 29 squadrons in the not distant a future as against
the government authorised level of 42 squadrons to cope with
war simultaneously on both the Northern and Western fronts.
In this issue of the magazine, Vishal Thapar of SP Guide Publications has a review of the dismal state of the combat fleet of
the IAF.
Emission of gases from aero engines that are injurious to
the environment and in the long term perspective, affects climate change, has indeed become a matter of global concern.
Original equipment manufacturers the world over are striving
to develop new technologies to reduce emission of gases from

aero engines that are harmful to the environment. A detailed
report by Ayushee Chaudhary of SP Guide Publications on the
ongoing efforts by the global aerospace industry to address this
problem has been included in this issue of the magazine. Also,
the manner in which traffic congestion is increasing in practically all major cities across the world, the industry to taking a
serious look at the Unmanned Air Taxi which is likely to be the
next big transformation in the domain of aviation. In this issue
of the magazine, Ayushee Chaudhary has a report on this development in the domain of aviation.
SP Guide Publications is proud to share that 7 articles by our
journalists, in four categories, have been shortlisted for finals in
the upcoming Aerospace Media Awards - Asia. These are the
most prestigious awards in Aerospace Media and the number
of nominations for finals received by us are amongst the highest by a publishing company, which includes global leaders and
heavyweights. Details of the nominations can be seen on pages
16 and 17 inside.
All this and more in this issue of SP’s Aviation. Welcome
aboard and we wish you many happy landings! Do visit us in
Hall 3 Stall Q47 in DefExpo 2020.
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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NEWS
MiG-27 Fleet of the IAF Retired
from Service
On Friday, December 27, 2019, the Indian Air Force (IAF) retired from service the last of its MiG-27 jets at a ceremony at Air Force Station, Jodhpur.
With the IAF retiring its MiG-27 fleet 35 years after it was inducted into service, the Kazakhstan Air Force will now be the only one in the world that will
be operating this aircraft. “The fleet of MiG-27 aircraft of the IAF has made
immense contribution to national security, both during peace and war. The
fleet earned its glory in the historic conflict with Pakistan in Kargil in the
year 1999 when it delivered rockets and bombs with accuracy on enemy
positions,” said a statement released by the Ministry of Defence on Thursday, December 26, 2019.

Photograph: ABHISHEK SINGH / SP Guide Pubns

viewS
As against 42 combat squadrons authorised by the
government for a two-front war contingency, the IAF is left with
just 30, the lowest strength in decades. Of these, the Su-30 MKI
fleet, the only fourth-generation platform the IAF has, will constitute 15 squadrons once all of the 272 aircraft on order are
delivered by Hindustan Aeronautics Limited (HAL). Another 12
aircraft are being ordered taking the strength of squadrons to 16.
The rest of the combat fleet consists of platforms such as unmodified MiG-21, MiG-21 Bison, MiG-29, Jaguar and Mirage 2000, all
of third-generation vintage fast approaching obsolescence.
Bidding farewell to the last squadron of MiG-27 that are
obsolete, will reduce the strength of the combat fleet marginally,
but in reality, it will not make any significant dent in the already
degraded operational capability of the IAF. However, phasing
out of the MiG-27 fleet ought to serve as a reminder of the worrisome state the combat fleet of the IAF is in. The IAF needs to
find ways to upgrade its operational capability as quickly as
possible with new generation combat aircraft.
It is not that the IAF is not aware of the state of its combat
fleet and the need to take urgent steps to restore its operational
edge over its traditional adversaries. The IAF initiated a programme as early as in the year 2002 to procure 126 medium
multi role combat aircraft (MMRCA) and after an elaborate process of evaluation of products offered by six global aerospace
majors, the Rafale fighter jet from Dassault Aviation of France
was identified as the preferred platform. Unfortunately, the process of acquisition of this fourth-generation platform encountered insurmountable impediments on account of which, the
exercise to procure the fleet of 126 Rafale jets was finally cancelled in 2015. In response to a request by the IAF, the government led by Prime Minister Modi, arranged direct purchase of
36 Rafale jets through a government-to-government deal with
France. To be delivered by 2022, this lot of 36 Rafale combat
jets will equip two squadrons and provide some respite for
the IAF in respect of its dwindling fleet of combat jets. But the
vigorous and ugly politically driven slugfest over this deal as
also efforts by some vested interests to have the deal scuttled
through intervention by the highest court in the country, has
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indeed been a matter of concern for the IAF. Fortunately, these
efforts to sabotage the deal have not succeeded so far, but the
IAF is keeping its fingers crossed! Meanwhile, in lieu of the
aborted MMRCA tender, the IAF initiated a case for the procurement of 114 multi-role fighter aircraft bulk of which is to
be manufactured in India following the Strategic Partnership
model. Response from seven global aerospace majors to the RFI
was received in July 2018. Unfortunately, the tender is yet to
be issued and as to when it will be, is shrouded in uncertainty.
In the decade beginning January 2020, the combat fleet of
the IAF will continue to dwindle further. The unmodified MiG21 fleet will be retired from service by March 2020. This will
be followed by the retirement in the early part of the decade of
the six squadrons of the Jaguar fleet as plans to re-engine this
platform with new and more powerful engines from Honeywell,
have been abandoned by the government on account of exorbitant cost and hence the life of the fleet cannot be extended. The
MiG-21 Bison fleet will continue till 2021.
The three squadrons of MiG-29 air defence fighters are
being upgraded and the fleet size is being enhanced through
purchase of 21 of these platforms offered by Russia. But the
most obvious solution to the problem of the combat fleet is to
enhance production of the light combat aircraft (LCA) Tejas Mk
I and IA of which a total of 123 have been ordered so far. Unfortunately, the performance of the Indian aerospace industry in
respect of development and manufacture of the LCA has not
been very inspiring. However, the IAF is still banking on HAL
to provide 83 LCA Mk IA in addition to 40 Mk I to replace the
retiring MiG-21 and MiG-27 fighters. The government certainly
needs to focus on enhancing the production capability of HAL to
enhance self reliance. But perhaps the most serious impediment
for the IAF in its effort to revamp its combat fleet is inadequate
funding which is evident in the shortfall of `53,035 crore in the
budgetary allocation for the financial year 2019-20. Hopefully,
this will be corrected in the next financial year failing which, the
IAF will continue to be in grief. SP

—By Air Marshal B.K. Pandey (Retd)

www.sps-aviation.com
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rafale are coming: defence minister rajnath singh in the cockpit of rafale during the handing over ceremony in france, last year.
2 squadrons of rafale will makeup in terms of firepower considerably, however the number of squadrons will remain a challenge.

Photograph: Rajnath Singh / twitter

Fighter Strength
Bottoms out
at 29
No further depletion in number of operational squadrons if LCA Mk 1A and MRFA programmes
kept on track, as the world’s 4th largest air force discards legacy Soviet-origin MiGs
By Vishal Thapar
The Indian Air Force (IAF) fighter aircraft strength
appears to have bottomed out at 29 operational squadrons with
the de-induction of the last of the Soviet origin MiG-27 ‘Flogger’
swing-wing fighter bombers on December 27.
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No further depletion will take place in the IAF’s fighter
strength over the next five years or so, and longer, if acquisition programmes for the indigenous Tejas Mk 1A and the new
foreign-designed Multi-Role Fighter Aircraft (MRFA) are kept

www.sps-aviation.com
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on track. The induction of the BrahMos-armed Sukhoi-30MKIequipped No. 222 Squadron at Thanjavur on January 20 – while
still in the process of being populated to the authorised number
of fighters – is the 30th operational squadron.
And while this is just about two-thirds of the IAF’s sanctioned strength of 42 squadrons to prepare for a two-front war,
the hitting of the trough at 29 squadrons marks a big relief for
the world’s fourth largest air force, which can now focus on
making up the deficit of required numbers.
At the moment, the IAF numbers comprise 12 squadrons of
its frontline Su-30MKI, 6 of the Jaguars, 4 of the MiG-21 Bison,
3 each of the Mirage-2000 and MiG-29UPG and 1 of the Light
Combat Aircraft Tejas. The 13th Su-30MKI squadron at Thanjavur is work-in-progress.
The next round of de-inductions is due in 2024-25, when
the vintage MiG-21 Bison fleet hits retirement. But the loss of
four of MiG-21 Bison squadrons will be offset by the scheduled
MiG-29 air superiority fighter with upgrades will be relevant
for at least another decade
induction of 2 Rafale squadrons, and at least 1 more of both
the LCA Mk 1 and the Su-30MKI. Also under negotiation is the
acquisition of 1 additional MiG-29 squadron from Russia in a and MiG-35 and Swedish Saab’s Gripen. The IAF seeks proven
4.5 Generation capability through this acquisition.
flyaway condition.
The re-shaping of India’s fighter fleet would also mark the
Former Chief of the IAF Air Chief Marshal Fali Major
(Retired) sees the current situation as a significant but a tem- drawdown of the famed MiG variants. After the impending
porary reprieve, and one which must be made use of to push decommissioning of the MiG-21 Bison, the only variant from
the most important fighter procurement programmes. “This the Mikoyan Gurevich design bureau to be flown by the IAF will
enables a status quo in numbers for the next four to five years. be the MiG-29UPG, 3 squadrons of which are there in the IAF
The longer-term situation depends upon the Multi-Role Fighter inventory. Another 2 squadrons of the MiG-29 deck-borne fightAircraft (MRFA) and Light Combat Aircraft Tejas Mk 1A pro- ers are flown by the Indian Navy.
The MiG drawdown is a very significant milestone because
grammes being kept on track,” the former Air Chief inferred.
After the MiG-21 Bisons, the next fleet which will head for it was for decades the overwhelming mainstay of the IAF fleet.
phase-out will be the Jaguar after 2030. The IAF has already Publicly available figures suggest that the IAF has flown over
scrapped its programme to re-engine the Jaguar deep penetra- 1,400 MiGs. Since it was first inducted in 1963-64 in the IAF’s
28 Squadron as India’s first supersonic fighter, hundreds of
tion strike aircraft, which is present in significant numbers.
To keep up the desperately required numbers, the role and MiG-21s have been license-produced in India. The swing-wing
performance of the government-owned Hindustan Aeronautics MiG-23s were acquired in flyaway condition while an estimated
Limited (HAL) will be vital. The contract for 83 LCA Mk 1A fight- 165 of its later variant, the MiG-27 was produced under license
ers is likely to be signed early in the Financial Year 2020-21. in India. The IAF also operated a squadron of the MiG-25 ‘Foxbat’, the world’s fastest fighter which
HAL will be required to commence delivflew on the edge of space, for reconnaisery three years after contract, and has
sance. The MiG-29 air superiority fightreceived Government funding to augers have been converted into multi-role
ment the Tejas assembly line to ramp up
fighters with upgrades, which make
production rate to 16 fighters a year.
The next round of
these platforms relevant for at least
Even more significant will be the
de-inductions is due
another decade.
outcome of the process to acquire 114
The phase out of the MiG-27 was
MRFA under the Strategic Partnerin 2024-25, when
marked both by nostalgia and relief.
ship Model which seeks to establish a
the vintage MiGWhile it provided India with ground
private sector Defence Industrial com21 Bison fleet hits
attack capability at very economiplex. Under Chapter 7 of the Defence
cal terms a time when India had very
Procurement Procedure, the Ministry
retirement. But the
limited options for sourcing military
of Defence will shortlist eligible Indian
loss of four of MiGsupplies, the ‘Flogger’ was also one of
private sector companies and foreign
the most crash-prone fighters of the
OEMs in separate evaluations. Ten21 Bison squadrons
IAF because of a flawed engine. Long
ders will be issued to the shortlisted
will be offset by
decommissioned by Russia, its mainteIndian companies, each of which will be
the scheduled
nance and sustenance was also a chalrequired to submit a bid in partnership
lenge. The only Air Force still flying this
with a shortlisted foreign OEM to enable
induction of 2 Rafale
antiquated fighter is Kazakhstan’s.
deep transfer of technology for the
squadrons, and at
As it positions itself for overcom‘Make in India’ programme. The field
ing the technology handicap legacy, the
for the competition could include the
least 1 more of both
IAF would still be hobbled by the comFrench Dassault’s Rafale, the European
the LCA Mk 1 and the
pulsion to operate six different fighter
consortium’s Eurofighter, Boeing’s F/ASu-30MKI.
types, even after the MiG-21 Bison flies
18 Super Hornet and Lockheed Martin’s
into the sunset. SP
F-21 from the US, Russia’s Sukhoi-35
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INDIAN
DEFENCE
INDUSTRY
CORRIDORS
The establishment of the Defence Industry
Corridor is an important step both for the
security of the nation, as well as for the
development of Tamil Nadu and UP
By Air Marshal Sukhchain Singh (Retd)

Photographs: PIB

Prime Minister Narendra Modi addressing the audience at the
inauguration of UP Investors Summit 2018, in Lucknow

A vibrant defence industry is a crucial component of will contribute 50 per cent of assistance subject to a ceiling of
effective defence capability as also to achieve national sovereignty `3,000 crore to the Special Purpose Vehicle (SPV) set up for
and military superiority. In the Budget for the financial year 2018- development of each Defence Industry Corridor. The SPV will
19, the Government of India had announced plans to bring out take up projects for creating necessary eco-system for defence
an industry-friendly Defence Production Policy 2018 to promote production in these Corridors. In each Defence Industry Cordomestic production by both the public and private sector of the ridor, one major cluster of defence production units around an
Indian defence industry. In pursuance of the above, the Govern- anchor unit will be developed in one of the Nodes.
The location of these Corridors are strategically decided by
ment has formulated a draft Defence Production Policy 2018. Success of the policy is dependent on a genuine partnership with the the Ministry of Defence (MoD) taking into account the natural ecoindustry, which helps to build a robust defence eco-system and system that could be utilised for enhancing the existing defence
creates jobs across the country. Towards this end, two Defence network. The then Minister of Defence, Nirmala Sitharaman had
industry Corridors are being set up in collaboration with the asked the government of Tamil Nadu to plan a Defence Indusinvolved States to provide state-of-the-art infrastructure and facil- try Corridor connecting Kattupalli port, Chennai, Tiruchirapalli,
Coimbatore, Hosur and Bengaluru. The
ities for setting up defence production
proposed Defence Industry Corridor in
units. A Defence Industry Corridor refers
the Bundelkhand region in Uttar Pradesh
to a route or a path along which domes(UP) was announced during the Investors
tic production of defence equipment by
Summit-2018 in February this year by
units in both the public and private secThe location of
Prime Minister Narendra Modi himself.
tor are lined up to enhance the operathese Corridors are
The Corridor will link Agra, Aligarh, Luctional capability of the defence forces.
know, Kanpur, Jhansi and Chitrakoot.
strategically decided
Location of Defence Industry
by the MoD taking
UP Corridor
Corridors
into account the
The Defence Industry Corridors will be
The Uttar Pradesh Cabinet has approved
built as new industry clusters to create a
the proposal to promote the Defence
natural ecosystem
synergistic supply chain of Micro, Small
Industry Corridor which is projected to
that could be utilised
and Medium Enterprises (MSMEs)
spur an investment of `50,000 crore and
and original equipment manufacturgenerate 2.5 lakh jobs in the state in the
for enhancing the
ers (OEMs) with necessary testing and
next five years. The Chief Secretary of UP,
existing defence
certification facilities, export facilitation
Anup Chandra Pandey, said that in the
network
centres, technology transfer facilitation
first mega project, `1,000 crore would be
etc. The Government of India on its part
invested where the companies can build
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The Union Minister for Defence Rajnath Singh at the Society of Indian Defence Manufacturers (SIDM) Annual Session 2019 titled
‘Make in India’ Marching towards $26 Billion Defence Industry by 2025, in New Delhi on September 17, 2019

fixed-wing aircraft, tanks and helicopters while the other one
would be Anchor unit which will have an investment of `200 crore
in Bundelkhand and Poorwanchal areas, `300 crore in Madhayanchal and `400 crore in Western UP. In his address, the Chief
Minister of UP, Yogi Adityanath said that the state had identified
about 4,000 hectares of land near Jhansi flanking the proposed
route of the Bundelkhand Expressway for the Corridor and the
survey work had already been completed. “We have also identified
263 hectares of land in Aligarh for the Defence Industry Corridor
to leverage the inherent strength of the district in industrial manufacturing of locks and other hardware.”

dure, the new import substitution under the revised Make in
India initiative. The State has mobilised an armada of small and
medium enterprises keen on making components for large equipment manufacturers. “Given the large number of units showing interest, we are advising them to form a consortium, pool
together their capabilities and bid for projects,” said M. Ramesh,
Chairman, Confederation of Indian Industry (Coimbatore zone).
The work for preparing project reports has been initiated by the
Department of Defence Production. Stakeholders in Coimbatore
and other regions along with officials of the MoD and industry
representatives, meet every month to thrash out the details.

Defence Industry Corridor in Tamil Nadu
The five nodes of Tamil Nadu Defence Industry Corridor will be
Chennai, Hosur, Coimbatore, Tiruchirappalli and Salem. Chennai which is the capital of the State, also hosts more than 50
engine manufacturing factories, 200 heavy vehicle factories and
more than 550 vendors of Bharat Electronics Limited. Coimbatore on the other hand, boasts of a
presence of more than 45000 factories
in Tirupur-Erode economic corridor and
also has four economic zones in the city.
Tiruchirappalli also acts as a major node
for the Corridor as the presence of BHEL
and Ordnance factories is going to give a
powerful impetus to the Defence Industry Corridor. And lastly, with Salem having mineral deposits, power grids and
steel plants as also with Hosur being a
major player of the automobile industry,
the Defence Industry Corridor aims for
the robust launch of the Make II Proce-

Early Investments in Corridors by PSUs
Hindustan Aeronautics Limited (HAL) became the top investor
in the Defence Industry Corridor. The erstwhile Chairman and
Managing Director, HAL, T. Suvarna Raju, announced that the
organisation had invested `1,200 crore in the Corridor, which
will create local investment for the next 25 years and employment. T. Suvarna Raju said that `700
crore had been invested in Lucknow
for the Light Combat Aircraft, Tejas and
upgrade of the Sukhoi fighter jets. Even
the `200 crore investment in Korwa is
for the same purpose. In Kanpur, `200
crore had been invested for manufacture of transport aircraft, while `30
crore is for Naini Aerospace Limited in
Allahabad, which is a subsidiary of HAL.
“At Naini we are making harnesses for
the Light Combat Aircraft, Tejas and the
Dhruv Advanced Light Helicopter. With
Boeing, we will train locals for manufac-

The Korean Defence
Minister, Song Youngmoo evinced avid
interest in investing
in the Indian Defence
Industry Corridors in
Tamil Nadu and UP

www.sps-aviation.com
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turing harnesses,” he said. Meanwhile, Ordnance Factory Board
Chairman said that it has committed `1,076 crore project investments in the next five years in the Defence Industry Corridor
in UP. Bharat Electronics Limited has committed `200 crore for
the modernisation of its facility in Ghaziabad and `40 crore for
setting up a regional support centre in Agra. Private company
Bharat Forge announced investment of `200 crore for setting
up an ammunition factory, while another company, MKU, will
be investing `900 crore in an electro-optic facilities in Noida,
upgrading its armour facility and manufacturing small and large
calibre arms in Kanpur.
Foreign Investment: Korea Early Bird.
The Korean Defence Minister, Song Young-moo, while addressing the India-RoK Defence Industry Business Forum organised
by FICCI and the Embassy of the Republic of Korea, evinced avid
interest in investing in the Indian Defence Industry Corridors in
Tamil Nadu and UP. Young-moo said the the Korea-India defence
industrial cooperation falls within the ambit of Korea’s ‘New
Southern Policy’ and India’s ‘Act East’
policy. He assured Indian companies of
a conducive business and legal environment to develop synergies between the
companies from the two countries. The
Business Forum witnessed presentations by seven Korean companies on
possible areas for defence cooperation.
The companies included DI Optical,
Doosan Infra Core, Hanhwa Defence,
Hanhwa System, GyundaiRoten, Korea
Aerospace Industry and LIG Nex1.

Vehicles and defence equipment. The Minister of Industry of UP
highlighted other investment opportunities for the Tata Group in
the State such as in the housing sector and development of miniairports and providing aviation services under the Regional Connectivity Scheme of the government. In July this year, Mukesh
Ambani has invested `10,000 crore in Reliance JioInfocomm to
expand the optical fibre network in UP. Investment by private
players in defence manufacturing is a different game altogether.
This sector does not generate enough revenues even for those
in the West and hence defence manufacturing in most parts of
the world, receives budgetary support from the Government.
Maybe a few manufacturers might be able to break-even; but
that depends on what they produce. This would be far and few
and would be restricted to the Indian market alone.
Reality Check Questions
The success of any endeavour depends on purpose, product, people and processes. Let us examine the current status of the proposed Defence Industry Corridor from these four perspectives.
Is there clarity both at the Centre and
State levels on the purpose of the corridor? Who are the stakeholders in the
Central and State Governments? Have
all the stakeholders of the proposed corridors been identified? Has any effort
been made to get all the stakeholders on
the same page regarding the purpose?
Is there a monitoring system in place to
evaluate success parameters in conversion of need into satisfaction, both at the
battlefield and shop floor levels? Who is
to design this monitoring system? Who
is to implement it?
Are all the above elements dealing
with the corridor manned by qualified,
skilled, experienced, motivated people
in their respective spheres of activity?
Do they have continuity in office for a
reasonable period of time? More importantly, do they speak to each other, cutting across organisational barriers, speeding up processes that
will ensure the security of the nation? Is someone, somewhere,
keeping track of the cycle time in which the end user gets what
he wants, viz the weapons to wage war, when required and the
industrialist gets his return on investment? Is this input being
made available to the policy makers in South Block?

This sector does not
generate enough
revenues even for
those in the West
and hence defence
manufacturing in
most parts of the
world, receives
budgetary support
from the Government

South Corridor Self Sustaining.
Chennai and Bengaluru are traditionally two cities whose engineering
resources availability are plentiful since
last five decades. Most of the design and
prototype building centres are concentrated in Bengaluru and Chennai. The
experience in such activities since last
five decades is the logic for choosing this region for a Defence
Industry Corridor. Hyderabad is the hub of defence industry
manufacturing building missiles, artillery guns, ammunition
and designing nuclear devices. The Chennai Bengaluru Defence
Industry Corridor will have a natural extension towards Hyderabad. Chennai-Bengaluru-Hyderabad are traditional partners
in defence research, design, prototype, command systems and
production. There are no alternatives for these facilities in India.
Chennai has a large ordnance manufacturing facility and there
is talk that they might be privatised. Bengaluru has units of
DRDO and HAL which are also on the verge of losing budgetary
support due to reduction in the budgetary allocation for defence
for capital expenditure. The Government thinks that instead
of budgetary support, if these units are given to private entities, they might get what they want minus the allocations. The
country has many such units but these two cities are quite well
known internationally and by choosing the two for establishing Defence Industry Corridorsw, investments might come in
for the existing units to run without any Governmental support.
Investment by Private Players
Ratan Tata has expressed his interest in the defence and aerospace sector including manufacturing in UP of Unmanned Aerial
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Summing Up
The establishment of the Defence Industry Corridor is an
important step both for the security of the nation, as well as
for the development of Tamil Nadu and UP. Its success cannot
be achieved by merely conducting seminars, making public
announcements, drawing up of project reports by experts. It
demands hard core proven experience in the related areas of
the programme namely defence and industry. In addition, it
needs the dedicated involvement of the MSMEs who are the
backbone of industry and a greater and more direct interaction
between them and the end users viz the Indian Armed Forces.
Most importantly, the establishment of State Defence Industry
Corridor cannot be driven from New Delhi. It needs the expertise of professionals with hands-on experience in defence,
industry and last but not least, in the administration of Tamil
Nadu as well as of UP. SP
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EmbraerX, unveiled its first eVTOL aircraft concept during Uber Elevate 2018, in Los Angeles, California

Photograph: Embraer

Unmanned Air Taxis –
Transforming Travel!
With a usage spectrum way wider than that of a rainbow and technological advancement
beyond imaginations, be it in India or across the world in the commercial air space, the
unmanned flight is certainly going to be aviation’s next big transformation.
By Ayushee Chaudhary
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ground.Many large cities have already stepped up
to cooperate with drone aviation innovators. Cities
like Los Angeles, Dubai, Dallas-Fort Worth want to
be the first one to welcome a passenger drone taxi.
Several companies are already working to unveil
this third dimension of transportation that could
transform lives.
To save from the honking endless traffic or to
efficiently save time, unmanned passenger taxis
are a near reality. As this decade nears its end,
we can certainly see a strong change that awaits
the aerial transportation with many exciting projects. Here we list down some of the most awaited
unmanned passenger taxis that ready to turn
around the sky scenery.

Photograph: EHang

EHANG - the Chinese autonomous aerial vehicle (AAV) technology

BOEING
American multinational aerospace conglomerate,
Boeing’s Flying Taxi, referred to as Boeing’s Passenger Air Vehicle (PAV), is an upcoming futuristic
aircraft whose prototype has made an appearance in
some of the significant airshows in 2019 year like the
Paris Airshow. The PAV is an eVTOL (electric vertical
takeoff and landing) air taxi that is claimed to have
the ability to autonomously transport passengers,
plan routes, respond to contingencies and also detect as well
as avoid unexpected obstacles. The independent research subsidiary of Boeing, Aurora Flight Sciences, is developing a twopassenger variant as well as a four-passenger one with cargo
options, making sure to showcase PAV’s potential in changing
how people and goods move throughout the world.
Boeing NeXt, a division of Boeing which leads the company’s urban air mobility efforts collaborated with Aurora to
design and develop the aircraft. Boeing NeXt will continue
tests for the reliability and safety of autonomous air transportation. Measuring 30 feet in length and 28 feet in width, the
PAV prototype is powered by an electric propulsion system and
is designed for fully autonomous flight from takeoff to landing. With a range of up to 50 miles, PAV’s advanced airframe
integrates the propulsion and wing systems to achieve efficient
hover and forward flight.
In January 2019, the vehicle successfully finished the first
test flight in Manassas, Virginia. The flight tested the vehicle’s
autonomous functions and ground control systems, where the
prototype completed a controlled takeoff, hover and landing.
With future flights, the company plans to test forward, wingborne flight, as well as the transition
phase between vertical and forwardflight modes which is typically the most
significant engineering challenge for
any high-speed VTOL aircraft.

Technology is deemed as one of the biggest blessings
of our time but the speed at which technological advancements
are happening, it is surely exciting with a pinch of anxiousness.
Technology is certainly transforming the way we lived. What
Albert Einstein once remarked seems to hold all the more significance now, “It has become appallingly obvious that our technology has exceeded our humanity.”
When it comes to technological advancements, the human
mind has known no limits. Be it with the computer, the automobile, the airplane, or the mobile, human intelligence has only
grown by leaps and bounds. The insatiable need for humans
has often surprised the world with innovation and with each
advancement, convenience just keeps getting more and more
accessible. We have had automobiles and airplanes and even
space rockets for quite some time now and the constant upgradation in technology and the advent of automation along
with artificial intelligence is ready to change the transportation
scenario in the world with self-driven cars, automated trains,
unmanned cars, and now with unmanned flight concept that
will soon transform sky transportation.
In an attempt to make affordable electrically-powered air
commute for shorter distances without and to mark the biggest
transition that we have seen in travelling, the “flying taxis” of the future are
almost here.
The most awaited unmanned flight
The most awaited
concept in the form of drones is no longer an alien concept with their usage
unmanned flight
expanding from commercial to defence
concept in the
activities. But very soon humans could
form of drones is
be flying around too without the presence of a pilot. The unmanned flying
no longer an alien
concept refers to unmanned aerial
concept
with their
vehicles (UAVs) which, as the name suggests, are the aircraft that can fly withusage expanding
out having pilots onboard. UAVs have
from
commercial to
mostly been known to either be condefence activities
trolled by onboard electronic equipment
or through control equipment from the
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EMBRAER
The urban air mobility (UAM) subsidiary of the Brazilian aerospace
conglomerate Embraer, EmbraerX,
unveiled its first eVTOL aircraft concept during Uber Elevate 2018, in
Los Angeles, California. The aircraft
is envisioned to serve passengers in
an urban environment, based on the
key design drivers of safety, passenger
experience, affordability and a very
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on electricity. Already having a permit to fly in Germany, Volocopter hopes to a Dubai’s commercial pilot
program in the early 2020s.

VoloCity is already licensed for flight

Photograph: Volocopter

low footprint for the community, in terms of noise and emissions. EmbraerX, together with Embraer’s ATM subsidiary,
Atech, is working to enable the future of UAM with a new form
of air traffic management.
The company marked that its global team is making use of
design thinking to produce a human experience-centric eVTOL.
EmbraerX is also simultaneously occupied in several projects
that includes the development of eVTOL concepts through a
cooperation with Uber and other companies to explore business opportunities.EmbraerX is expected to have an eight rotor
system, which means less noise, and would be “progressively
autonomous”, i.e. will eventually lose the pilot. However, the
focus of the company is not confined to developing an aircraft,
rather to gradually look for upgraded systems and infrastructure that manage the airspace which would be required for
such vehicles. For this, EmbraerX is also joining hands with
key stakeholders to generate a new approach for how air traffic
control is operated in order to create a more favorable operating environment for more aircraft to fly.
VOLOCOPTER
The German company Volocpoter already has its passenger
drone, VoloCity, licensed for flight. In December 2019, the European Aviation Safety Agency (EASA) awarded the company
Design Organisation Approval (DOA) after a series of thorough
audits. This made Volocopter the first eVTOL startup on record
to receive DOA with vertical take-off and landing (VTOL) as
scope of work worldwide. With the VoloCity, the company is
developing the first fully electric “eVTOL” aircraft in certification
to safely and quietly transport passengers within cities. Volocopter also holds the claim of testing the world’s first autonomous
eVTOL flight in Dubai 2017. Quiet, safe, and comfortable, the
VoloCity has the capacity of 2 passengers including hand luggage for a range of about 35 km with the maximum airspeed
at 110 km/h. Looking like tail-less mini helicopter with a large
circle framework holding multiple propellers instead of just one,
the 18-rotor air taxi is powered by nine exchangeable, rechargeable battery packs that need a swapping time of just 5 minutes.
It can be operated by a pilot or on its own and runs completely
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BELL
American aerospace manufacturer, Bell, is another
in the list that has already displayed its own eVTOL
vehicle, Nexus, at the annual Consumer Electronics
Show, held in Las Vegas in January 2019. Bell Nexus
is expected to make its way into the transforming
airspace with various commuter comforts like video
calling, WiFi, artificial intelligence and wireless
charging and, like several others, it can be flown by
a pilot, but anticipates being autonomous too.
Equipped with a 150-mile range and a top speed
of 150 mph, the approximately 6,000 pound Nexus
comes with expansive windows, an augmentedreality-enhanced flight experience. The interior of
the aircraft will make use of six tilting ducted fans
powered by a hybrid-electric propulsion system,
with wings helping supplement lift in forward flight.
The Nexus will rely on the six 8-foot-diameter fans
for forward thrust. Flight information or sightseeing
data is also expected to be projected on the windows
or through goggles for passengers. While the Nexus
on display at the show was a non-flying mock-up, the real one
is said to be under progress at the company’s headquarters in
Texas and the flight testing is expected to begin in 2023.
UBER
American multinational ride-hailing company, Uber, is working with over five vehicle partners that include the likes of
NASA, Boeing, Embraer and Bell and plans to launch Uber Air
by 2023 in Dallas-Fort Worth/Frisco Texas and Los Angeles,
with demonstrator flights planned for next year (2020). The
team of Uber Elevate is working towards transforming the
traffic troubles and make aerial ridesharing a reality soon.
It is producing a shared air transportation between suburbs
and cities. Uber had informed that they are working with their
Elevate Network partners to launch fleets of small, e-VTOL
aircraft (expected to be a four-passenger, helicopter like aerial
vehicle) in Dallas, Los Angeles, and their first international
market in Melbourne.
Over next few years, Uber plans to give riders the option
of an affordable shared flight and intends to work closely with
city and country stakeholders to create an aerial ridesharing
network that’s intended to be safe, quiet, and environmentally
conscious, and to extend the reach of existing transportation
options. A network of distributed Skyports is also being planned
to enable Uber Air operations as the company wants to give riders the option to take shared VTOL aircraft as one leg of their
journey, effortlessly riding between conveniently located Skyports, from ground to air to ground. Though Uber Technologies
Inc. has named Melbourne, Australia, as the first city outside
the US to host Uber Air services, India will be an important
market for its futuristic flying taxi service, a top company executive said.
WORKHORSE
Designed by the American manufacturer company, Workhorse
Group, the SureFly is a two-seat hybrid eVTOL aircraft. Looking
like a helicopter, the SureFly can reach speeds of up to 70 mph
for about two hours of flight and consists of eight independent
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carbon fiber propellers powered through a piston.
Otherwise planned to be powered by a turbine generator, the aircraft also has a lithium-ion battery as
backup to ensure safe landing in the rare instances
if the generator going topside. There is also a ballistic parachute that works above 100 feet.
The company refers to SureFlyas a “hybrid-electric eVTOL multi-copter” with an octo-quad layout
of four arms and eight rotors, which makes it look
similar to drones. SureFly is called a hybrid-electric
rotorcraft because the power for the 8 contra-rotating electric props is provided by an engine running
on fossil fuels. Seating two passengers, SureFly can
take a maximum payload of around 5000 pounds
and a gross takeoff weight of 2500 lbs. Built almost
completely out of carbon fibre, the SureFly is largely
computer controlled.
However, despite flying one of the first hybrid
eVTOLs, the two-seat SureFly, Workhorse has been
battling losses and finally this year it agreed to sell
its aviation division assets to American aerospace
and defense company, Moog for $4 million in a deal.

Photograph: NBAA

LILIUM
The Munich-based startup, Lilium, is developing
the most unique on-demand air taxi service. The five-seater
air taxi prototype was revealed earlier this year and is undergoing test flights. The full-scale eVTOL prototype, which is
controlled remotely from the ground, is powered by 36 allelectric engines, allowing it to take-off and land vertically,
while achieving remarkably efficient horizontal, or cruise,
flight. The company has been awarded one of the world’s most
prestigious design accolades for its work on the Lilium Jet. The
safety and affordability of the aircraft is further ensured by the
simplicity of its design with no tail, no rudder, no propellers,
no gearbox and only one moving part in the engine. With a
top speed of 300 km/h and a range of 300km, the Lilium Jet
is claimed to be capable of completing much longer journeys
than the majority of its competitors.
EHANG
The Chinese autonomous aerial vehicle (AAV) technology platform company, EHang, has been among the first ones to come
up with drone taxis. In October 2019, EHang announced that it
delivered the second batch of passenger-grade EHang216 AAVs
to customers, three months after delivering the same aircraft.
These deliveries have reached out to customers in Asia, Europe,
and North America as informed by the company. These are
likely to be used in tourism, medical emergencies and general
transportation.
In August 2019, the company had also announced that
it became the world’s first company to achieve certificate of
unmanned aircraft system (UAS) safety level II for AAVs through
tests of the UAS fence. The certificate issued by the China Academy of Civil Aviation Science and Technology (CAST), is internationally recognized among member organizations of the
China National Accreditation Service for Conformity Assessment (CNAS).
The tests successfully displayed that the passenger-grade
EHang 216 can automatically and precisely sense the UAS fence
by alerting and avoid it by hovering, landing off or returning
before entering the restricted area. The two-seater, 16-rotor
vehicle is based on the previous generation, EHang 184 except

www.sps-aviation.com

Bell Nexus eVTOL Air Taxi concept

that it now has eight arms while the previous one had four.
EHang could start flights for passengers as early as 2020
on its autonomous drones. A pilot project was announced by
the company with the southern Chinese city of Guangzhou, in
which it plans to set up three or four regular flight routes. This
could make China the first country to have passengers travelling in unmanned autonomous flying vehicles. However, the
company has been reported to have been under a financial
crunch. In fact, the company also filed for bankruptcy in May,
but according to Chief Financial Officer Richard Liu, that was
merely an “internal strategic adjustment” to prep for the commercialization of passenger drones.
Other cities like Dubai are also ambitious about the project
and are carrying consistent tests. Not just that, other companies
are also nearing, making this game all the more challenging for
EHang and interesting for the aviation market.
OTHERS
While the above-mentioned are the most prominent and the
most awaited ones, the unmanned passenger taxis’ concept is
gearing up and has many more companies in the pipeline that
are coming up with their own projects. While there is not much
information about this one yet but Passenger Drone is a company making passenger drones, and their purpose is straight up
for drone taxi services. They will offer piloted and autonomous
flights in their two-seater craft.
Flyastro’sELROY is claimed to be one of the world’s first
fully functional autonomous aerial vehicles with its sleek,
simple and environmentally efficient design. Equipped with
high-end technologies like Adaptive Flight Control, Fiber Optic
Internal Communications, Field Oriented Motor Control and
Encrypted Communication Channels, ELROY can take off, land
and perform all stages of flight maneuvering completely autonomously, guided securely via LTE (4G) network, or on board
controlled. You can take over at any time via the Touch Flight
Control or fly-by-wire joystick.
With these and many more unmanned vehicles ready to
take the skies, it is certain that the change in air commute is
very near and the process has started. SP
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For the First Time in 2019,

SP GUIDE PUBLICATIONS
offered its submissions to the organisers of
Aerospace Media Awards,
a prestigious platform that offers the recognitions to the
Excellence in Journalism in the arena of Aerospace &
Defence around the Globe.
Honoured in sharing the fact that a total of seven articles
written by SP GUIDE PUBLICATIONS’ journalists
have been short listed as the
Finalists in the categories of:

Best
Business Aviation
Submission

Best
Military Aviation
Submission

Best
MRO
Submission

Best
Propulsion
Submission

“It’s an honour for having been selected as at the least seven finalists
in at the least four categories by one of the most renowned and the
most prestigious Aerospace Media Awards’ platform in the world. This
clearly reflects and reinstates our commitments towards Excellence
through Enlightening, we have been following since last 56 years and
are poised to rigorously following the same for coming years and
coming decades.”

—JAYANT BARANWAL, EDITOR IN CHIEF,
CHAIRMAN & MANAGING DIRECTOR, SP GUIDE PUBLICATIONS
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Best Business Aviation submission
Our Journalist:
Ayushee Chaudhary
For the article:
“Coming Full Circle Pole to Pole in Less Than 48 Hours”
Our publication:

BizAvIndia

Our Journalist:
Sudhir Rajeshirke
For the article:
“6 Reasons Why it Benefits All”
Our publication:

AIRBUZ

Best Military Aviation submission
Our Journalist:
S.B. P. Sinha
For the article:
“India Finally Uses Military Option Against
Terrorists in Pakistan”
Our publication:

SP’s

aviation
Best MRO submission
Our Journalist:
Byron Bohlman
For the article:
“MRO Asia Competition Heats Up”
Our publication:

Best Propulsion submission
Our Journalist:
Rohit Goel
For the article:
“Electrical Propulsion to Shake up Aviation”
Our publication:

SP’s

Civil Aviation
Yearbook 2019
Our Journalist:
A.K. Sachdev
For the article:
“Engine leasing”
Our publication:

SP’s

aviation
Our Journalist:
Murali Sundaram
For the article:
“Sustainable Alternative Jet Fuels”
Our publication:

BizAvIndia

AIRBUZ

* The first Asia Aerospace Media Awards will be presented in Singapore on the evening of
February 11, 2020, in conjunction with Singapore Airshow 2020.
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the path of Excellence in Enlightening since 56 Years

Civil

Lilium Jet

Lilium Jet is a five-seater, electric, vertical take-off and landing (eVTOL) tilt jet, hailed for its extremely unique design

A distinctly designed
flying taxi to take away
your traffic woes
36 engines, no tail, no rudder, no oil circuits, no gearboxes, and no variable pitch fan blades is
what defines and differentiates the Lilium Jet

PhotographS: Lilium

By Ayushee Chaudhary
There’s no denying that technology has consistently
ignited human curiosity and has never failed to leave us amused
by its innovations. It cannot be argued either that the forthcoming future that will soon have air taxis flying across the city skies
to end the traffic woes of people, will be one of the most awestriking creation. Not just that, these taxis are being claimed to
be unmanned which might be a bit challenging but is way more
exciting. Many of the established names of the aerospace and
aviation industry as well as the newcomers are all competing
to be the most innovative with their air taxis and also to be the
first ones to set this transition flying.
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One of the most awaited unmanned air passenger taxis is
that being built by the Munich-based startup, Lilium. Being
called as the Lilium Jet, this upcoming flying taxi is set to compete with regular taxis and the company vouches that nothing like the Lilium Jet has ever existed before. With no tail or
ailerons but 36 engines, Lilium Jet is already being hailed for
its extremely unique design. It is a five-seater, electric, vertical
take-off and landing (eVTOL) tilt jet.
FEATURES
Some of the most prominent features of the Jet have been listed
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as its two wings, one main wing measuring 11m across at the
rear of the aircraft and a ‘canard’ wing at the front of the jet
which resembles to a duck.
The canard wings each have two flaps and the main wings
have four. Three of the company’s pioneering all-electric jet
engines are mounted on each flap (each flap can move independently), which allows them to pivot and change the direction of
the thrust they create.
THE UNIQUE DESIGN
The company states on its website that when they designed the
Lilium Jet, they looked at more than 20 existing aircraft concepts but soon realized that none of them would deliver what
they wanted. They were looking for levels of efficiency that were
close to the limits of physics, delivered in the simplest way. So
instead of tweaking an existing design, they chose to design
something from scratch.
The result is the Lilium Jet which has no tail, no rudder, no
oil circuits, no gearboxes, no variable pitch fan blades and only
one moving part in the engines. The engine nacelles, the technical name for the engine casing, perform
the function of aerodynamic control
surfaces and act like the ailerons and
elevator of a normal aircraft which is
how the plane is balanced even without
any tail or ailerons.
The aircraft is not created with just
one main wing because it would have
to sit in the center of the aircraft which
would make accessing the Jet difficult
for passengers. Additionally, it would
make the aircraft longer as a conventional aircraft tail would be required
then to maintain stability, which isn’t
great from a weight or ground-maneuverability perspective.
To make the aircraft more robust,
safer, and easier to maintain and to
lower the cost to certify, manufacture
and operate the aircraft, Lilium follows
its philosophy of simplicity being the
key. The simplicity of the aircraft design
not only contributes to the safety and
affordability of the aircraft, but it has also allowed the design
team to focus their efforts on creating a magical customer experience in the cabin, from panoramic windows to gull-wing doors.
To move the aircraft both vertically as well as horizontally,
a concept called thrust vectoring is used. The concept is more
commonly known to be associated with space rockets and
fighter jets since in space you can’t rely on flaps and ailerons
to direct the aircraft as you’re in a vacuum; there the direction
is changed by adapting the angle of the thrust you generate.
The Lilium Jet makes use of a similar premise. As the engines
move together with their nacelles, they perform the function of
aerodynamic control surfaces, allowing us to direct and move
the thrust. This contributes in delivering a very smooth transition from vertical to horizontal flight. It also allows to change
the rpm (revolutions per minute) and angle of each set of three
engines allowing a very smooth and very precise trajectory. A
shorter, canard wing generates more lift and controls the aircraft more effectively.
Capable of traveling up to 300km in a mere 60 minute, the
all-electric Lilium Jet is a pioneering tilt jet aircraft with 36

engines mounted on its flaps and is claimed to be the only jetpowered transition aircraft in the market. With a top speed of
300 km/h and a range of 300km, the Lilium Jet claims to be
capable of completing much longer journeys than the majority of its competitors. The 36 engines make the Lilium Jet more
efficient, safer and more maneuverable, as they are well covered in the very unlikely case that an engine fails, the company
ensures. Having more engines also allows distributing the power
along the wing, generating further efficiency. Additionally, the
maneuverability of an aircraft also increases if smaller engines
are used. The time taken to increase or decrease power in a
small engine is much less than that in a typical aircraft engine,
meaning the Lilium Jet is able to respond much more rapidly to
a control input. The ducted design of the engine captures and
dissipates noise before it leaves the engine. The low vibrations
of the engine ensure a smooth and quiet ride for passengers.
With zero operational emissions and record-breaking power-toweight and thrust-to-noise ratios, they are the first-ever electric
jet engines in commercial certification.
THE STORY BEHIND THE DESIGN
When designer Mathis Cosson sat down
to sketch the Lilium Jet for the first
time, his inspiration came not from the
skies, but the oceans. He was inspired
by one of nature’s most majestic creatures - the manta ray. “The way it glides
almost magically through the water
was something we wanted to emulate with the Lilium Jet, delivering a
sense of calm elegance and minimalist
design. From the initial design direction
I received from an external agency to
my earliest hand sketches and the casting of the final parts for the aircraft, we
kept our focus on delivering something
that looked as if it had been sculpted by
nature rather than by the human hand,”
said Cosson.
As a result, the manta ray-inspired
Lilium Jet has been selected as a ‘Best
of the Best’ award winner by the Red
Dot Design Award organization in its
2019 ‘Design Concept’ competition - one of the most prestigious
design awards in the world. It has also been selected as a ‘Best
of the Best’ in their Concept category and nominated for Red
Dot’s highest accolade - the Luminary Award, given to only one
of more than 4,200 entries annually.

Capable of traveling
up to 300km in a
mere 60 minute, the
all-electric Lilium
Jet is a pioneering
tilt jet aircraft with
36 engines mounted
on its flaps and is
claimed to be the
only jet-powered
transition aircraft in
the market
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THE FIRST LOOK
Lilium revealed its new five-seater air taxi prototype for the
first time in May 2019. The unveiling of the new Lilium Jet
came as the all-electric aircraft completed its maiden flight in
the skies over Germany earlier that month. The full-scale, the
full-weight prototype was powered by 36 all-electric jet engines
that allowed it to take-off and land vertically while achieving
remarkably efficient horizontal, or cruise, flight.
Celebrating the landmark, Daniel Wiegand, co-founder, and
CEO had said: “Today we are taking another huge step towards
making urban air mobility a reality. In less than two years we
have been able to design, build and successfully fly an aircraft
that will serve as our template for mass production. Moving
from two to five seats was always our ambition as it enables us
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The Lilium Jet is part of an app-based flying taxi service that the company expects will be
fully-operational in various cities around the world by 2025

to open up the skies to many more travelers. Whether its friends
or families flying together or business travelers ride-sharing
into the city, having five seats delivers an economy of scale. The
Lilium Jet itself is beautiful and we were thrilled to see it take to
the skies for the first time. With the perfect balance of range and
speed, our aircraft has the potential to positively impact the way
people choose to live and travel, all over the world.”
The prototype aircraft, which was controlled remotely from
the ground, had since begun a rigorous flight test campaign to
prove its capability and lay the foundations for certification of
the aircraft.
THE FIRST FLIGHT
A complete test flight was successfully performed by the Lilium
Jet on October 1, 2019, as part of the first phase of testing with
the Lilium Jet, a milestone it has reached in less than six months
since starting its flight test campaign. The flight, which lasted
approximately three minutes formed part of the controllability
tests and looked specifically at how the aircraft performs during
banked turns in transition flight. Lilium’s on-demand air-taxi is
aimed to be a reality by 2025.
The flight demonstrated the aircraft completing a vertical
take-off and landing, climbing and descending at a rate of 300
ft/minute and cruising at 35 knots. The aircraft performed as
expected during the test.
The aircraft completed a rough figure of eight during the
flight, with the left turn being the specific test point for this
flight. During this left turn, the aircraft banks first at 20° AoB
(Angle of Bank) for approximately 90° heading change, before
increasing the AoB to 30° for the remainder of the turn. The
right turn was just for repositioning before landing and did not
target a specific AoB. The entire test flight video can be seen on
Lilium’s official website.
Since this test, the Lilium Jet has been successfully flown at
higher speeds, recently reaching the 100 km/h milestone, and
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has completed the first phase of testing. The focus of the company in the second phase of testing, which is already underway,
is on completing a full transition to wing-borne flight, which will
mean moving the flaps through to 0°. This is a particular challenge as it means passing through a zone where the airflow will
detach and reattach to the control surfaces.
Post its maiden flight the aircraft has been undertaking
increasingly complex maneuvers and longer flights and has
successfully completed more than 100 different ground and
flight tests.
The first manufacturing facility, a 3,000 square meter space
located at the company’s headquarters, will soon be complemented by a second, much larger, facility which is already
under construction at the same site. Combined, they will support Lilium’s aim of producing hundreds of aircraft a year by
the time commercial services begin in 2025.
Lilium had also announced earlier that it had selected London to be the base for a world-class software team that it plans
to develop.
AIR TAXI THROUGH AN APP
What’s further interesting is that Lilium plans to let the passengers order this flying jet through an app. The Lilium Jet is part
of an app-based flying taxi service that the company expects
will be “fully-operational in various cities around the world by
2025.” Capable of traveling 300 kilometers (186 miles) in 60
minutes on a single charge, the battery-powered jet will connect
cities through a network of landing pads. While the cost for the
air-taxi’s service was not revealed, Lilium claims that it will be
“comparable in price” with regular taxis.
Holding the promise to deliver the best range, speed, noise,
and cost, allowing the customers to travel in style anywhere,
anytime, without worrying about the impact on their pocket, or
the environment, the Lilium Jet is certainly the most awaited
air taxi. SP
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Show Preview

Singapore Airshow

Asia’s largest aviation event: A file photo of the Static Display at Singapore Airshow 2018

Asia’s finest air show
ready for its flight
With the aristocratic government and military delegations along with senior corporate
executives from around the world gathered at one place, the Singapore Airshow brings golden
opportunities to forge partnerships and seal deals in this region

Photograph: Airbus

By Ayushee Chaudhary
The aerospace market in Asia has been the story of
remarkable growth, especially over the last decade. This has
come across Asia’s transport fleet increasing almost four
times, the number of aircraft flying going higher, more industrial players establishing themselves in the region, and more
people travelling. AeroDynamic Advisory’s 2018 sizing of the
global aerospace industry observed Asia representing 16 per
cent of aerospace activity, marking that the rise in aviation
has been followed by growth in aerospace activity. Asia as a
region has also been noted as a palette of strengths to build on,
including an increasingly developed industrial sector, supreme
infrastructure, a growing skilled and educated workforce, and
world-class position in selected technologies (artificial intelligence, autonomy, sustainable innovations, etc). Asia is also
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expected to become the largest market for commercial aerospace for in the future.
Singapore has stood out as a focal point for the industry
in this region and has witnessed an extraordinary level of air
travel especially due to tourism and through one of the finest
air shows in Asia, Singapore Airshow (SAS). Singapore has even
become a significant global hub for MRO (Maintenance, Repair
and Overhaul), distribution and customer support. Hailed as
one of the largest aerospace and defence events in Asia, the
biennial airshow is returning with its seventh edition. Scheduled to be held at Changi Exhibition Centre from February 11
to February 16, SAS is the melting pot for the leading aerospace
companies as well as the budding players who aspire to mark
their presence in the international aerospace and defence mar-
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Singapore Airshow

ket. Experia Events, the organizer of the show is expecting over
65 of the top 100 aerospace and defence companies to participate in the show, the largest in Asia. The previous edition of the
show had already set in new records which are expected to be
broken with this edition.
WHAT AWAITS AT THE SINGAPORE AIRSHOW!
There are no second thoughts about the fact that Singapore Airshow touches every possible aspect of the aerospace industry.
Hence the show remains a premier platform to facilitate the participation of key VIP delegations, decision-makers and industry
players; as well as forms prime networking and partnership
opportunities to leverage these technological innovations in
global but more so in Asia’s aerospace and defence ecosystem.
A robust line-up of programmes that will display technological
innovations, business forums that will tackle next-generation
MRO in a digital world and the effects of new OEM (Original
equipment manufacturer) business models on suppliers as well
as manufacturers.

DISPLAYS
No airshow is ever complete without commercial to fighter
planes roaring in the sky and many more standing tall, adorning the exhibition area. After the 2018 edition of the Singapore
Airshow that featured a spectacular line-up of amazing aerial
performances that took away people’s breath, which aircraft
will take over the skies at Changi in 2020 will be a sight to
behold. An exciting line-up of aircraft would be on display too
at the show. With an impressive array of advanced avionics in
fighter cockpits to gaze, the plush cabins of luxury jets to tour in,
some of the aircraft that will deck up the Airshow 2020 include:
• Boeing 777-200ER
• Bombardier Global 7500
• Dassault Aviation Falcon 8X
• De Havilland Dash 8-Q400
• Embraer E195-E2 and Praetor 500
• Falcon 2000LXS
• Gulfstream G280, G500, G600, G650ER
• Honda Jet Elite
BUSINESS
One of the popular traits at Singapore Airshow is the Business Forums which will again be under the spotlight presenting the latest developments and trends in Asia’s aerospace and
defence industry. Essential insights will be discussed by several
key international aerospace buyers, government agencies and
industry leaders along with the opportunities, challenges, solutions and strategies in the industry.
The one of its kind Singapore Airshow Aviation Leadership
Summit (SAALS) that brings together high-level participants
from regulators, private sector, government and airline operators to address a wide range of hot topics from environment
liberalisation and security challenges to salient strategic trends
the region faces will be back with its seventh edition this year.
The summit will take place on 9 & 10 February 2020.
Trade programs namely Hosted Buyers Programme, VIP delegations Programme, Trade Missions Programme will also be
held at the airshow. Many important trade deals and announcement are also sure to happen at the upcoming show.
NEXT GEN
Budding start-ups and their revolutionary technologies are
shaking up the landscape across various sectors. Embracing
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these innovators as potential growth drivers of the industry,
the Singapore Airshow will launch its own version of “What’s
Next?” especially for start-ups with a focus on areas of big data,
artificial intelligence, autonomous systems and cybersecurity.
Apart from being a platform for pitching to potential investors
and accelerators, What’s Next will also serve as a unique platform for them to interact with industry heavyweights, share
ideations and establish new business development leads. Startups from over ten countries including India with innovative
technologies in the aerospace, civil aviation and air services are
expected to pitch for support to industry heavyweights such as
Airbus and Boeing at the airshow.
An Education Day has been designed for young aviation
enthusiasts to let them immerse themselves in the exciting
developments in the aerospace industry and develop a knack
for relevant opportunities.
The Singapore Airshow Aero Campus (SAAC) programme
will also be back with its 3rd edition to provide a holistic
platform for aspiring aviation professionals to discover more
about the industry, explore higher education opportunities, and
embark on rewarding careers.
ENVIRONMENT
Climate change is a grave concern in the face of the aviation
sector, that is consistently being mindful of its environmental
impact. At the event, exhibitors will incorporate environmentally-friendly technologies into their products and services.
The Airshow is also geared up to be held under a fully solarpanelled roof, for the first time in its history. Comprising over
15,000 solar panels, the system is one of the largest rooftop
solar facilities in Singapore.
INNOVATION
In pursuit of the government’s vision to embrace the new digital industrial revolution, the airshow is likely to put innovation
and new technologies at the centre stage. The first “Innovation
Forum: Urban Air Mobility - Dream to Reality” will also be held
on February 13, 2020. The Forum will feature inspiring entrepreneurs and inventors talking about breakthrough innovations and leading-edge concepts in aviation that are shaping
the future of flight. For decades now, convenient, personalized
air transport has been the stuff of science fiction, yet today that
dream appears to be close. Both aerospace giants and entrepreneurial firms developing technology and concepts for the next
frontier of urban transport: the sky, SAS will throw necessary
light on the challenges and changes that are coming.
SPACE
In line with the 50th anniversary of NASA’s Apollo programme,
Singapore Airshow will be launching the Astronaut Al Worden
Endeavour Space Camp Challenge 2020 together with Kallman
Worldwide. The Challenge which is open to students aged 15
– 18 years, aims to inspire the next generation of innovators,
explorers, and leaders in the global aerospace community. The
winning team will be sent on a fully sponsored weeklong camp
to America’s premier space education centre, Space Camp, in
Huntsville, Alabama.
With such a vast spectrum of topics to be addressed and an
optimum platform for industry thought leadership through conferences, forums and several other simultaneous events and all
the leading industry players, government and military chiefs
assembled at one place, the Singapore Airshow 2020 looks promising for the enthusiasts of global aerospace and defence sector. SP
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Rolls-Royce
Ultrafan
engine

Innovation in
Engine Technologies
to Make Flying Green
Photograph: Rolls-Royce

The rising necessity of air travel and the constant pressure on the aerospace industry
to make flying more sustainable for the environment, is driving manufacturers to
innovate and develop engines that address this concern
By Ayushee Chaudhary
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perature materials, UltraFan features a
Change has certainly arrived
new geared architecture (power gearwhen it comes to the way we fly and
By reconfiguring
box introduced between the fan and
further changes are already on high
performance and
intermediate pressure compressor) to
demand, in dire need and hence
efficiency, the
ensure that the fan, compressors and
unavoidable. The aerospace industry
turbines all continue to run at their
has always remained under the radar
UltraFan engines
optimum speed. This gearbox would
to come up with new innovations. In
promise to conquer
also allow a much bigger fan, resulting
addition to that, the drastic climate
in a more efficient engine.
alterations being witnessed in the envithe challenges
By reconfiguring performance and
ronment have put technological innofacing the aerospace
efficiency, the UltraFan engines promvations that are also sustainable at the
industry and
ise to conquer the challenges facing the
forefront of the industry.
aerospace industry and shape the future
Continuous attempts are about to
shape
the
future
of
of aerospace. Thousands of strips of carcome up with such creations, and one
aerospace.
bon fibre tape placed by giant robots
of the most significant innovations
structures a cylinder which is about
is being tried with jet engines while
3.7m (almost 12ft) in diameter and
working on electric and hybrid propulforms the outer shell of the Ultrafan. The
sion. With better materials, more profan casing and blades made from carbon
ficient shapes, improved coatings, etc.
the engines are also being pursued to be lighter and stronger. fibre are likely to save a 20% weight in comparison with earlier
Lighter engines further ensure that the aircraft structure can materials.
also be lighter since there is less weight to carry. Many big
names in the industry are working on such electric and hybrid PRATT & WHITNEY
propulsion systems for aircraft, a few of which are already out US-based Pratt and Whitney’s (P&W) PurePower Geared Turboin action. Some of these include:
fan (GTF) family of engines that was developed by P&W in partnership with NASA (National Aeronautics and Space Administration), has been one of the most notable creations. The GTF
ROLLS-ROYCE
Aspiring to set new benchmarks in efficiency, environmental engines have been established to improve efficiency by over
performance and precision engineering, British multinational 16 per cent and increase fuel savings while reducing noise by
engineering company, Rolls-Royce is transforming flight. With almost 50 per cent. P&W is also working with NASA on the New
its latest generation of engine, the Ultrafan, Rolls-Royce is aim- Aviation Horizons initiative, through which a new generation
ing to take things a farther way. Enhanced with further technol- of revolutionary “X-planes” are planned to be designed, built
ogies after Advance2 and Advance3, and innovative high-tem- and tested with advanced technologies. Through the adoption
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P&W’s GTF engines have been established to improve efficiency by over 16 per cent and increase fuel savings
while reducing noise by almost 50 per cent.
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CFM International’s advanced LEAP engine has continued to set an industry standard for fuel efficiency

Photograph: Safran Group

of a higher-technology core of the PW1000G family than the
core the engines already have, P&W is aiming for more efficient,
sustainable air travel. This is also expected to enable airlines
to open new routes and fly more people farther, with less fuel
– and much lower noise, resulting in quieter communities, quieter flights, cleaner air and economic development.
In another partnership, the Ultra-High Bypass Advanced
Nacelle Technologies partnership, UTC Aerospace Systems,
Boeing and P&W will look to build on the already achieved
innovations, and develop a new generation of GTF engines that
will be even more efficient and quiet. The goal is to improve efficiency by another 10 per cent above the 16 per cent efficiency
improvement from the first generation GTF engines.
REACTION ENGINES
UK based manufacturer, Reaction Engines is planning to
entirely alter a step change in propulsion through its rocket
engine, Sabre. The company is aiming for a speed of Mach 5
(five times the speed of sound). At this speed, the air coming
into the engine can go up to the temperatures as high as 1,000C.
Such high temperatures can adversely impact the engines. For
this, Reaction has developed a cooling system (being called as
a pre-cooler) which can cool the incoming air in a fraction of a
second. Made from miniature tubes with a thickness less than
1mm, the pre-cooler can pipe coolant under high pressure
through the system, and shoot heat away. Reaction Engines are
planning to start building the Sabre engine this year and test it
in 2021. The pre-cooler is also being said to be of use for conventional jet engines to make them more efficient, and the idea
is being tested with Rolls-Royce.
SABRE – Synergetic Air Breathing Rocket Engine – is a
new class of engine for propelling both high speed aircraft and
spacecraft. These engines are unique in delivering the fuel efficiency of a jet engine with the power and high speed ability of
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a rocket. Holding the promise to revolutionize travel around the
globe, and into orbit, SABRE engines are capable of Mach 5.4
in air-breathing mode and Mach 25 in rocket mode for space
flight.
CFM INTERNATIONAL
One of the leading engines suppliers globally, CFM International’s advanced LEAP engine has continued to set an industry
standard for fuel efficiency as the fleet continues a rapid build
up in commercial aviation, with its fleet logging nearly five million engine flight hours through May 2019. The first LEAP-powered commercial flight happened in 2016 on a Pegasus Airlines
flight. Since then it has only enhanced its fleet and operators.
The LEAP engine has the second generation Twin-Annular,
Pre-Mixing Swirler Combustor (TAPS II). The LEAP nozzle premixes fuel and air to provide lean burn combustion, unlike traditional combustors that mix these elements inside the combustion chamber. The LEAP engine has continued to build on the
legacy and LEAP operators have observed as much as 15 per
cent improvement in fuel consumption and CO2 emissions as
well as reduced NOx emissions alongside lowered engine noise.
While the above mentioned are only a couple of companies
working towards a sustainable flying, there are many more
who are making a similar effort as the rising environmental
concerns have put the aerospace industry under pressure to
decrease its environmental impact. In the times to come, the
airline traffic is only going to increase and very rapidly, hence
the future awaits a more efficient aircraft.
Be it with the designs, with the material, with the sound
and emission, or de-carbonization, the industry is looking for
all kinds of incremental changes in the airline business that
can make a big difference because meeting the demands of the
present while also addressing the needs of the future is what
forms the basis of this industry. SP
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Su-57 Stealth Fighter

The Su-57 (Su-57E - export version) is a multifunctional
fifth-generation fighter designed to destroy all types of aerial
targets both at long-range and close-in battles. Apart from
destroying enemy air defence systems and surface targets, it
can monitor airspace at significant range from its base and
enter enemy airspace without being detected.
The first flight of the Su-57 took place on January 29, 2010
at Komsomolsk-on-Amur. In 2017 production of the Su-57 prototype was completed as a part of the development phase of
the fifth-generation aircraft and its systems. The first prototype
commenced the type’s flight test programme which currently
has a fleet of ten prototypes assigned. All of the Su-57’s systems
have now been tested such that the first stage of state testing
has been successfully completed.
To date, the aircraft’s performance characteristics have
been evaluated including stability and controllability through
the entire altitude and airspeed envelope including flights at
supercritical angles of attack.
All systems, sensors and armaments have been tested for
combat employment including testing undertaken during combat operations in the Syrian Arab Republic.
Successful in-flight refuelling tests have also been conducted.
Experimental work carried out has given Sukhoi the confidence to conclude that the aircraft’s characteristics are amongst
the best in its class. The Su-57-2 test-bed has begun flight testing of the new generation Product 30 engine, which provides
reduced fuel consumption and increased thrust, and is subsequently planned to be installed on production aircraft.
The Su-57 has a number of unique features, combining the
roles of a strike aircraft and a fighter. The fifth-generation aircraft is equipped with a new suite of fully integrated avionics to
provide a high level of control automation and information for
the pilot greatly reducing pilot workload and enabling greater
concentration on the tactical mission.
Data links enable information to be exchanged in real time
with land-based control systems and other aircraft.
The Su-57 employs a range of air-to-air missiles and air-
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to-surface weapons, to effectively perform its fighter and
strike missions.
The aircraft has the ability to operate covertly due to its
low radar cross section, infrared and electro-optical emission
signatures.
An auxiliary power unit provides a high level of autonomy,
a reduction in fuel consumption during ground handling, and
save engine service life. Autonomous operation is further
enhanced by an on board oxygen generating unit.
The Su-57 has the potential for an unprecedented level of
combat survivability thanks to its explosion-proof fuel system
and an inert gas fire suppression system.
Technical innovations incorporated in the Su-57 give the
strike fighter a new level of combat capability that is superior to
all modern aircraft in its class.
In 2018, the first contract was signed for the delivery of an
initial production lot of Su-57 fighters to the Russian Ministry of
Defence. A second order, for a large batch of Su-57s, was placed
by the Ministry of Defence in June 2019. SP
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PAN AM – “America’s Airline
to The World”
Pan Am is credited with several innovations that shaped the
international airline industry including all-jet fleets, launch of jumbo
jets and introduction of computerised reservation systems

Pan American World Airways commonly known as Pan
Am, was the principal international airline of the United States
(US) for much of the 20th century. Strangely enough, its slogan
“America’s Airline to the World” rang true, because the carrier
met with success mainly overseas rather than in the domestic
market. At peak strength in 1968, Pan Am had just 226 aircraft
– a puny fleet compared to today’s behemoths like American
Airlines (956 aircraft) and Delta Air Lines (879 aircraft). Even
IndiGo has over 250 airliners. Yet Pan Am linked destinations
in 86 countries on all continents except Antarctica.
Pan Am came into being when Juan Trippe merged three
tiny airlines to fulfil a vital mail delivery contract from the
US Postal Service. It commenced operations on October 19,
1927, as a scheduled air mail and passenger service operating
between Key West, Florida, and Havana, Cuba. Trippe was a
shrewd and politically-savvy businessman and over the next
few years, Pan Am purchased a number of ailing and defunct
airlines in Central and South America. He also negotiated
with postal officials across the region to win several lucrative
airmail contracts. His flair for public relations was displayed
when he hired Charles Lindbergh as a Pan Am consultant.
Lindbergh had become world famous when he made the first
solo nonstop flight between New York and Paris in May 1927.
Pan Am expanded rapidly into South America using Consolidated Commodore and Sikorsky S-38 flying boats. But Trippe
had an eye on the Pacific, despite its immense challenges. Pan
Am had to survey the world’s longest oceanic air route and
build seaplane ports and hotels on remote Pacific islands. It
also contracted with Boeing to design and develop the Boeing
314 Clipper flying boats that were big and powerful enough to
transport heavy payloads across the mighty Pacific. In 1936,
Pan Am inaugurated the first transpacific flights between San
Francisco and Manila with its famous China Clipper. This was
followed just three years later with the first transatlantic flights
between New York City and Lisbon using the Yankee Clipper.
Pan Am thus became the first airline with scheduled transatlantic mail and passenger services. It acquired a reputation for
rigorously trained flight crews, accurate over-water navigation,
safe seaplane operations and skilled maintenance.
Although the advent of the Second World War put brakes
on its growth, in 1942, Pan Am became the first airline to complete a round-the-world flight. And in 1947 it ushered in the
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world’s first scheduled round-the-world flight from New York
to New York Eastbound. It was now perhaps the leading international air carrier, a position it held for the next 30 years
or so. In 1955, hoping to open up international markets and
lower airfares, Pan Am committed to purchasing 20 Boeing
707 and 25 Douglas DC-8 passenger jets and launched the
first B707 commercial flight on October 26, 1958. The B707
thus became the world’s first commercially successful jet airliner. Just a year later came round-the-world jet service.
Pan Am is credited with several innovations that shaped
the international airline industry including all-jet fleets, launch
of jumbo jets and introduction of computerised reservation
systems. It was also a founding member of the International
Air Transport Association (IATA). Most airlines of the period
were wholly or partly government-owned, but Pan Am, though
privately owned, was the unofficial overseas flag carrier of the
US. It was also a cultural icon of the 20th century. Even in an
era renowned for elegant service, dashing pilots and adventurous air travel – when the term “cattle class” was unknown,
Pan Am stood out. Thanks to its flashy advertising campaigns,
its soft-power reach and brand recall were arguably greater
than any other airline in history.
In the 1960s, with traffic surging worldwide, Juan Trippe
persuaded Boeing to produce a high-capacity, long-haul
jet and the Boeing 747 emerged. On January 22, 1970, the
first Pan Am B747 with passengers took off from New York
and headed for Europe. However, the B747 itself became a
major reason for Pan Am’s decline and eventual demise. High
fuel prices in the 1970s due to the Arab-Israeli wars and the
emerging terrorist threat, crippled the industry. There was no
way the huge 747’s could attract sufficient travellers.
Pan Am’s woes intensified with the demise of Juan Trippe in
1981. After Trippe no management was able to turn a profit. The
deathblow was probably struck on December 21, 1988, when
Pan Am Flight 103 a B747 on a scheduled flight from Frankfurt
to Detroit was destroyed by a bomb, leaving a total of 270 killed.
Unfortunately, in public mind, the tragedy seemed like a bad
omen for Pan Am. Although the carrier made valiant efforts to
recover, it was ultimately forced to cease flying operations on
December 4, 1991. A great airline had gone into oblivion. SP
— Joseph Noronha
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Carroll Lane Named President of
Commercial Engines, Pratt & Whitney

P

pany after more than four
ratt
&
Whitney
decades of service.
announced that Carroll
Lane returns to Pratt
Lane has assumed the
& Whitney after leadrole of President of the coming Investor Relations for
pany’s Commercial Engines
United Technologies Corbusiness, reporting to Pratt
poration, where he was
& Whitney President Christoresponsible for developing
pher Calio. Pratt & Whitney is
and implementing stratea division of United Technologies that position UTC as
gies Corp. The appointment
a preferred investment to
was previously announced
Carroll Lane
domestic and international
during the UTC Earnings call
President PW
investor communities.
in October.
Commercial Engines
Lane first joined the
“Carroll is uniquely positioned to help Commercial Engines con- UTC Corporate Office in 2012 as directinue its transformation,” said Calio. “Car- tor, Corporate Strategy & Development. In
roll brings a wealth of experience to the 2014, he transferred to Pratt & Whitney as
organization with an understanding of the the senior director, Customer Solutions, and
aerospace industry and key experiences served in positions of increasing responsiin strategic leadership. I look forward to bility including vice president, Commercial
working with him to implement Pratt & Aftermarket. Prior to joining UTC, he was a
Whitney’s long-term strategy and ensuring director with CSP Associates, an Aerospace
we meet our commitments to customers, & Defense advisory firm in Cambridge, MA.
Lane served in the United States Marine
employees and shareowners.”
Carroll Lane succeeds Calio in this Corps as a Naval Aviator.
Lane earned a bachelor’s degree in
role; Calio was named President of Pratt
& Whitney last year, with an effective political science from Williams College and
date of January 1, 2020, succeeding a master’s degree in business administraBob Leduc, who retired from the com- tion from the Harvard Business School. SP

P

Pratt & Whitney Names Ashmita Sethi
Managing Director-India

“India was an early
ratt & Whitney, a division
adopter of the Geared Turboof United Technologies
fan engine, seeing its potenCorp., announced the
tial to support growth in the
appointment of Ashmita Sethi
commercial airline sector,”
to the position of Managing
said Rick Deurloo, Pratt &
Director for India.
Whitney’s Chief Customer
As Pratt & Whitney’s
Officer. “Having Ashmita join
senior-most in-country leader,
our team as the country head
Sethi will provide strategic
of India will bolster our supdirection for the Company’s
Ashmita Sethi
port for our customers in the
growth and business goals
Managing Director - India
India market. Ashmita brings
in India, and drive all of Pratt
& Whitney’s operations in India, includ- the leadership, industry knowledge and
ing customer relations and support, the experience to this role, and we welcome
company’s Customer Training Centre in her to the Pratt & Whitney team.”
“I am excited very about the future of
Hyderabad, Communications and GovPratt & Whitney in India, and this is a thrilling
ernmental Affairs.”
Sethi brings more than 20 years of time to join this team,” Sethi said. “The GTF
experience from the defense and aero- engine is the most innovative and competispace industry to this role and joins Pratt & tive product in commercial aviation today,
Whitney following a distinguished career and Pratt & Whitney continues to innovate
in corporate & public affairs, and commu- across all of its products and services to
better serve its global customers.” SP
nications with Boeing and Rolls Royce.
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ARIANESPACE

For its first launch of the year, Ariane 5 has placed two
telecommunications satellites in orbit namely Eutelsat
and GSAT-30 for the Indian Space Research Organisation (ISRO).This was the 251st flight of an Ariane
launcher which celebrated its 40th anniversary on
December 24, 2019. Arianespace, operator of the Ariane
rocket, has scheduled 10 launches by 2022, including
four more in 2020.

BOEING

Boeing has responded with an offer for its CH-47 Chinook
to the German Army’s tender for a heavy lift helicopter
to replace its Sikorsky CH-53Gs. Michael Hostetter, Vice
President of Boeing Defence, Space & Security said that
the CH-47 Chinook is a platform, capable of performing
missions that other helicopters cannot. It is a proven
multi-mission heavy lift helicopter with advanced technology that meets German requirements. Currently, there
are more than 950 Chinook helicopters operating in 20
countries, including eight member countries of NATO.

BOEING AND THE US NAVY

For the first time, Boeing and the US Navy flew an F/A-18
Super Hornet equipped with an Infrared Search & Track
(IRST) Block II pod in late 2019. The Block III conversion
will include enhanced network capability, longer range
with conformal fuel tanks, an advanced cockpit system,
signature improvements and an enhanced communication system. IRST is a passive, long-range sensor
incorporating infrared and other sensor technologies for
highly accurate targeting.

FRENCH DEFENCE
PROCUREMENT AGENCY
(DGA)

On December 30, 2019, the French Defence Procurement
Agency (DGA) had ordered the Archange airborne strategic
intelligence programme, comprising three Dassault Aviation
Falcon 8X aircraft equipped with the Thales new-generation
payload CUGE (universal electronic warfare capability). A
contract has been awarded for the first two aircraft.

ISRAELI AIR FORCE

The Israeli Air Force’s (IAF) second squadron of F-35I
‘Adir’ stealth fighter jets was inaugurated on January 16,
2020 at Nevatim air base. The ceremony was attended by
senior IAF commanders including IAF Commander Maj Gen
Amikam Norkin as well as officials from Lockheed Martin.
The 116th squadron, nicknamed “Lions of the South,” will
join the 140th “Golden Eagle” squadron.

SIERRA TECHNICAL SERVICES
Sierra Technical Services Inc (STS) has achieved a major
milestone with the completion of Engine Run Testing on
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ASIA PACIFIC
PAKISTAN EXTENDS DATE FOR DELIVERY OF
T129 ATAK HELICOPTERS

the 5th Generation Aerial Target (5GAT). The 5GAT contract
is administered by the US. Army Corp of Engineers
Contracting Office. The 5GAT is a high-performance,
unmanned, fighter-size aircraft that will be utilised for
Air-to-Air and Surface-to-Air weapons evaluation, pilot
training and ground forces training.

LOCKHEED MARTIN

Lockheed Martin will deliver 50 C-130J Super Hercules to
the US government through a C-130J Multiyear III award,
which was finalised by the US government on December
27, 2019. The award comes as a delivery order under an
existing Indefinite Delivery Indefinite Quantity contract
awarded in August 2016. The Department of Defence has
awarded more than $1.5 billion in funding for the first
21 C-130J aircraft on the multiyear award. The overall
award is worth more than $3 billion. Delivery is scheduled
between 2021-2025.

RUSSIA

As per a report in Aircraft Recognition, the Russian
defence industry is working on several models of antidrone weapons to improve protection for the military.
Some of the handheld anti-drone weapons that are being
developed include the Garpun-M, Pishchal and REX-1.
The Russian military has begun to emphasise anti-drone
weapons more in response to the experience in the campaign in Syria, where Russia’s Hmeymim airbase has come
under attack by militant-operated drone swarms.
Long-term orders of Russian arms by other
countries amount to $55 billion whereas annual exports
of local arms and military equipment stand at $14-15
billion, Deputy Prime Minister Yuri Borisov said on January 4, 2020.

US DEPARTMENT OF DEFENCE
(DOD)
Summarising three reports about the aviation fleets of
the US Air Force, Army and the Department of the Navy,
Congressional Budget Office (CBO) projects the number
and costs of aircraft the US Department of Defence
would need to procure to maintain the fleets’ current size
through 2050. Between 2000 and 2018, DoD’s annual
costs for procuring aircraft averaged about $26 billion (in
2018 dollars); CBO projects that the costs of DoD’s procurement plans would average $40 billion in the 2030s.

US NAVY

The aircraft carrier USS Gerald R Ford (CVN 78) has begun
Aircraft Compatibility Testing (ACT). ACT continues at-sea
testing of Electromagnetic Aircraft Launch System (EMALS)
and Advanced Arresting Gear (AAG) - two Aircraft Launch
and Recovery Equipment (ALRE) systems unique to Ford.
This phase of ACT will include: T-45 Goshawks, F/A-18
E/F Super Hornets, E/A-18G Growlers, E-2D Advanced
Hawkeyes, C-2A Greyhounds.
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Pakistan has agreed to extend the deadline
for the delivery of 30 T129 ATAK attack
helicopters by one year, to allow Turkish Aerospace Industries (TAI) to work
around a US veto on the re-export of their
turboshaft engines. In 2018, TAI signed a
$1.5 billion contract to provide an initial
batch of 30 T129 ATAK attack helicopters
to Pakistan, assuming the US government
would allow the re-export of their US-made
LHTEC T800-4A turboshaft engines. This
was declined by US. TAI is now looking to
Tusas Engine Industries, its sister company, to develop a new, indigenous engine
to replace the T800. The first production
engines are expected to be available in
2025, which will considerably exceed the
one-year extension accepted by Pakistan.

S-350 “VITYAZ” ANTI-AIRCRAFT MISSILE SYSTEM
FOR RUSSIA

The latest complex of anti-aircraft missile
forces (AMF) S-350 “Vityaz” was inducted
into the Air and Space Forces (AF). After
receiving the complex for testing, crews
of the Anti-aircraft Missile Troops (AMT)
training centre fulfilled their tasks, including detection and conditional destruction
of the real air targets which was simulated by MiG-29SMT. In addition, AMT spe-
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cialists conducted initial firing and other
tests successfully of the complex. The first
S-350 anti-aircraft missile system will
be delivered to a permanent deployment
area in the Leningrad region. In 2020,
four regimental sets of the S-400 “Triumph” anti-aircraft missile system and six
divisional sets of the “Pantsir-S” complex
are planned to be delivered to AF.

Successful Launch of two BrahMos
Missiles from Land and Air Platforms

D

efence Research & Development
Organisation (DRDO), Indian Air
Force (IAF) and BrahMos jointly successfully conducted two BrahMos supersonic cruise missiles tests on December 17,
2019, one each from land and air platforms.
The first missile launch was from a land
based mobile launcher, where most of the
components were indigenous, including
the missile airframe, fuel management system and DRDO designed seeker.
The second launch of the missile was
carried out by Indian Air force (IAF) from
SU-30MKI platform against a sea target.
The test conducted in user configuration,
revalidated the ship attack capability of
the advanced air-launched cruise missile.
During the test, the missile was gravity
dropped from the air combat platform’s
fuselage and the two-stage weapon’s

engine fired up and the missile straightaway propelled towards the intended target positioned at the sea, piercing it with
pin point accuracy.
Earlier on May 22, 2019, IAF had successfully tested the missile against a landbased target in the Car Nicobar Islands
region. The BrahMos Air Launched
Cruise Missile (ALCM) promises to bolster the air combat capability of IAF from
stand-off ranges.
Secretary, Department of Defence R&D
and Chairman, DRDO Dr G Satheesh Reddy
congratulated the DRDO, BrahMos and Air
Force teams for the successful tests. Director General BrahMos Dr Sudhir Mishra,
Defence Research & Development Laboratory Director Dr Dashrath Ram, and Director
Integrated Test Range Dr Binoy Kumar Das
were present during the trials. SP
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MINISTRY OF DEFENCE

General Bipin Rawat, Chief of the Army
Staff, India has been appointed as the
Chief of Defence Staff (CDS) with effect
from December 31, 2019.
Lt General Podali Shankar Rajeshwar took over as the 14th Commanderin-Chief of the Andaman and Nicobar
Command (CINCAN) on December 1,
2019.

INDIAN AIR FORCE (IAF)

The IAF has made the following appointments in the recent past:
• Air Marshal R.J. Duckworth VSM as
Senior Air Staff officer, Headquarters
Western Air Command with effect
from December 16, 2019.
• Air Marshal M.S.G. Menon VSM as
Air Officer-in-Charge Administration
at Air Headquarters with effect from
January 1, 2020.
• Air Marshal Vibhas Pande VSM as
Air Officer-in-Charge Maintenance
at Air Headquarters with effect from
January 1, 2020

BAE Systems

On December 17, 2019, BAE Systems
announced the appointment of Tom

AMERICAS
SIKORSKY’S MILITARY HELICOPTER MARKET
BOOMS

As per Forecast International, Sikorsky
is one of the dominant manufacturers
on the military side of the rotorcraft
market, but has only a relatively small
slice of the civil market. The H-60 series
of Black Hawk and Seahawk helicopters
provides the company with a solid business foundation in the military market,
with US Army procurement of the Black
Hawk at the core of this foundation. The
Black Hawk is also a popular item on the
export market, while the US Air Force
is acquiring a Black Hawk variant, the
HH-60W, for combat search-and-rescue.
However, US Army procurement of the
UH-60M is currently planned to end in
the late 2020s and, while export sales
will keep the Black Hawk in production, the total annual production of the
model will probably start to decline at
that point in time. Thus, the Pentagon’s
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Arseneault as the new President &
CEO in place of Jerry DeMuro who will
transition to a new role as Executive
Vice President of Strategic Initiatives.

BOEING

Boeing Company has made the following appointments:
• Niel Golightly as the company’s
Senior Vice President of Communications, effective January 1, 2020.
• David L. Calhoun assumed the role
of President and Chief Executive Officer of The Boeing Company effective
January 13, 2020.

BOMBARDIER

On December 23, 2019, Bombardier
announced two new senior leadership appointments across the business
aircraft sales team as under:
• Michael Anckner as Vice President,
Worldwide Sales, Learjet Aircraft
and Corporate Fleets.
• Peter Bromby as Vice President,
Worldwide Pre-Owned Sales.

CAE

On January 20, 2020, CAE announced
the appointment of Todd Probert as

Future Vertical Lift (FVL) programme
looms large in the future market outlook
for Sikorsky and other military rotorcraft
manufacturers. Sikorsky will be a prime
contender for the various FVL contracts.
It has proposed the S-97 based Raider
X for the Future Attack Reconnaissance
Aircraft (FARA) effort and may, along
with Boeing, offer a derivative of the
SB>1 Defiant for the Future Long-Range
Assault Aircraft (FLRAA) project.

LOCKHEED MARTIN’S SMART SATELLITE
ENABLING SPACE MESH NETWORKING

A new era of space-based computing is
now being tested in-orbit that will enable artificial intelligence, data analytics,
cloud networking and advanced satellite communications in a robust new
software-defined architecture. Recently,
Lockheed Martin launched the Pony Express 1 mission as a hosted payload on
Tyvak-0129, a next-generation Tyvak 6U
spacecraft. Pony Express 1, an example
of rapid prototyping, was developed,

Group President, Defence & Security,
effective January 27, 2020.

DASSAULT AVIATION

Dassault Aviation has appointed
Charles Wemaëre as Vice President,
Worldwide Spares, with responsibility
for spare parts strategy and logistics
efforts for the global
Falcon fleet.

LOCKHEED MARTIN

On December 3, 2019, Lockheed
Martin appointed William (Bill) Blair as
Vice President and Chief Executive for
Lockheed Martin in India.

NORTHROP GRUMMAN

On December 20, 2019, Northrop
Grumman Corporation named Lesley
Kalan as Corporate Vice President and
Chief Strategy and Development Officer, effective January 1, 2020.

VISTARA

Chief Strategy Officer of private airline
Vistara, Vinod Kannan, took over as
the Chief Commercial Officer from Sanjiv Kapoor who resigned, four years
after joining the airline.

built and integrated in nine months and
was financially supported completely by
Lockheed Martin Research and Development funding. Some of the key technologies being flight-tested include:
• HiveStar software validates advanced
adaptive mesh communications
between satellites, shared processing
capabilities and can take advantage
of sensors aboard other smart satellites to customise missions in new
ways previously difficult to achieve
in space.
• A software-defined radio that allows for high-bandwidth hosting of
multiple RF applications, store-andforward RF collection, data compression, digital signal processing and
waveform transmission.
• 3D-printed wideband antenna housing. This mission consists of two 12U
Cubesats with faster, more capable
ultra-scale processors that unlock
in-orbit data analytics and artificial
intelligence. 
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While the market is undoubtedly lucrative, developing
the RTA 70 and competing in the international market
against well established players such as Embraer and
ATR will be a formidable challenge.

In September last year, the National Aerospace
Laboratories (NAL) announced the revival of its plans to design
and develop a 70-seater civil aircraft for regional aviation.
Placed under the Council of Scientific and Industrial Research
(CSIR) of the Government of India, NAL was established in the
year 1959 and today, it is the only aerospace R&D laboratory in
the civilian sector under the Government of India. Designated
as the RTA 70, the project to design and develop a regional
airliner was first proposed in 2007 with the estimated time
frame for it to take to the air as eight years. The responsibility
for series production of the newly designed platform was to be
assigned to Hindustan Aeronautics Limited (HAL).
A meeting was held on the February 29, 2008 with the Directors and other senior functionaries of various laboratories/institutes of the CSIR and the Defence Research and Development
Organisation to familiarise the various R&D organisations of the
technology needs of the proposed Regional Transport Aircraft. Dr
Kota Harinarayana who was spearheading the RTA 70 project,
presented an overview of the aircraft development programme
delving into the technical as well its financial aspects. In August
2008 former President Dr A.P.J. Abdul Kalam, popularly called
the father of India’s missile programme, stated that with the technology available to the country, production of 70-seater passenger
aircraft before 2020 was quite feasible. He even went on to state
that the RTA 70 project would lead to a business volume of $15
billion. In September 2008, in a meeting chaired by the then Minister of Defence A.K. Antony, it was decided to undertake the project with foreign collaboration, with state-owned HAL playing the
role of an anchor. NAL also displayed a scaled model of the RTA
70 at the biennial civil aviation event called India Aviation 2008 at
Begumpet airport, Hyderabad from October 15 to 18, 2008.
In October 2008 the Comptroller and Auditor General of
India (CAG), an authority that audits and assists the state and
central institutions on their accounts and accountability, advised
NAL to defer plans to make a 70-seater passenger aircraft. This
advice by the CAG was based on the performance of NAL in two
of their ongoing projects related to the development of 15-seater
Saras aircraft and the two-seater trainer aircraft Hansa. Advice
rendered by the CAG was as follows “Keeping in view the problems faced by NAL in Hansa and Saras projects relating to marketing of the aircraft, difficulties in finding an industrial partner
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and lack of specialised manpower, NAL may review initiation of
the new project for development of a 70-seater aircraft.”
Advice by the CAG to withhold the RTA 70 project was perhaps the first major blow for the effort by NAL to develop a
70-seater airliner. However, there were other reasons too for the
project to get stalled. While HAL is an establishment under the
Ministry of Defence, NAL functions under the Ministry of Science
and Technology. Coordination between NAL and HAL functioning under two different Ministries proved to be problematic and
there is a view in the Indian aerospace industry that this was
possibly a key reason behind the failure of the RTA 70 project.
The other reason for the failure of the project was paucity of
funds. In 2008, CSIR had taken up a feasibility study according
to which the total estimated cost of the project was `7,555 crore
out of which `4,355 crore was for the design and development
phase and `3,200 crore was for the series production phase of
the aircraft. CSIR had sanctioned `300 crore for “proof of concept studies” for the RTA 70 project with the first prototype of
the platform expected to take to the air by 2013. Unfortunately,
the project suffered from lack of timely and adequate funding
which rendered the project untenable. Another episode that was
shocking for the industry and was a major setback for the RTA 70
project was the loss of the second prototype of Saras, India’s first
indigenously designed civilian aircraft that crashed on March 6,
2009 during a test flight killing all the three crew members on
board. The aircraft crashed at a place called Bidadi located West
of Bengaluru. The project thus never really got off the ground for
a variety of reasons and was subsequently abandoned.
Given the rate of growth of the global as well as the Indian
airline industry and the recently launched Regional Connectivity Scheme to provide aerial connectivity especially to remote
and inaccessible areas of the country, the market for a 70-seater
aircraft both for civil and military use has been estimated be
over 400 in the next twenty years. While the market is undoubtedly lucrative, developing the RTA 70 and competing in the
international market against well established players such as
Embraer and ATR will be a formidable challenge for the Indian
aerospace industry. Unless the Indian aerospace industry first
gets its house in order and then joins hands with a major existing or emerging global player of repute, the RTA 70 may continue to remain a pipe dream. SP
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