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James Webb Space Telescope 
(JWST) is driving our appetite 
to explore the final frontier. A 
wealth of information in the 
shape of pictures and data 

of previously unknown and 
unexplored parts of the Universe 
have already been sent back and 

this is just the beginning.

Jayant Baranwal 

Publisher & editor-in-Chief

The need for space sector as well as the fascination 
around cosmos is expanding as we continue to explore the depths 
of the universe. Hailed as the most powerful space observatory 
ever built by humans, the James Webb Space Telescope is on a 
mission to study every phase of 13.5 billion years of cosmic his-
tory. NASA recently unveiled the first batch of images from Webb’s 
data marking the dawn of a new era for astronomy. With star 
births and star deaths in sight, thousands of galaxies and galaxy 
clusters, a sneak peak into the time when our universe was newly 
born, and scanning planets beyond our solar system, Webb’s data 
is a cosmic treasure treat. A detailed story by Ayushee Chaudhary 
explaining what these images mean is a part of this edition.

The other significant space development was on the domes-
tic front. Making use of privatisation within the sector in India, 
ISRO launched its PSLV-C53 rocket on June 30 where it placed 
three Singaporean satellites in their orbits and also achieved a 
new milestone by launching two payloads of Indian Start-ups in 
Space. AVM Sanjay Bhatnagar (Retd) reports on these develop-
ments in this issue. The same author has also analysed Indian 
Air Forces’ airborne surveillance capabilities, covering the 
AEW&C systems in this issue. India became the fourth country 
in the world to have developed ‘Netra’, an advanced AEW&C 
system, popularly known as the ‘Eye-in-the-sky’, that proved its 
mettle in actual operations in Balakot strikes in February 2019 
by providing crucial surveillance cover.

Rapid advancement in technologies is changing the face of 
modern warfare as well. There is an indication towards future 
wars being under those who control air and space. A report by 
Air Marshal Anil Chopra (Retd) gives an overview of the future 
airborne platforms and aerial weapons. Future technologies, he 
expects, will be about more wireless systems, robotics, AI and 
uninhabited systems.

In an exclusive feature, Alain Garcia, Vice President, India 
BD, Boeing Defense highlights the reasons as to why the F/A-18 
Super Hornet Block III is an ideal choice for the Indian Navy. 

The aircraft recently underwent tests in India to prove their suit-
ability for the Indian Navy’s aircraft carriers and to demonstrate 
their capabilities as the best fit for the Navy’s future fighter force.

When it comes to sustainability, alarming climate change 
data, public pressure, and the pandemic has put new focus on 
the aviation sector’s estimated three per cent CO2 contribution. 
Airlines have been quick to identify their most fuel inefficient 
fleet types and remove them from service. Byron Bohlman’s 
report expands on why SAF has been an emerging choice. 
Additionally, Joseph Noronha writes about the need for future 
engines to be far greener than present ones. He expands on 
what the next generation of commercial engines may look like. 

Apart from the variations in engines, another concern of the 
industry is the lack of pilots and the need to train them. Men-
tal stress surrounding a pilot’s job and limited infrastructure to 
train have been areas of major concerns. A report in this edi-
tion by Ayushee Chaudhary highlights some available resources 
for pilots’ mental well-being. Another report by Ayushee talks 
about VR as the emerging solution for training more pilots. Both 
mental health and training are crucial to ensure safety.

All this and more in this issue of SP’s Aviation. Welcome 
aboard and we wish you many happy landings!
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Combat aviation has become the most preferred means 
of prosecution of war and has seen the fastest growth in combat 
aviation technology. The combat aircraft features include agil-
ity (speed, manoeuvrability), precision weapon delivery at long 
ranges, and the ability to secure from enemy air and surface 
threat. Dr John Stillion conducted a detailed analysis of air-to-air 
combat, using a database of over 1,450 air-to-air victories in dif-
ferent conflicts, starting 1965 to 2015. It emerged that the need 
for combat manoeuvring with high rates of turn was less conse-
quential, and to attain air superiority, the future airborne plat-

forms will require sensors that can detect farther, aerial weap-
ons with longer reach and ability to operate in intense electronic 
warfare environment. Thus, stealth, integrated sensors, secure 
data-linked communications, and electronic warfare suites 
would be more important. The one who controls air and space 
will control all operations in the air, on surface and sub-surface. 
Investments in Intelligence, Surveillance, and Reconnaissance 
(ISR), Directed Energy Weapons (DEW), hypersonic platforms 
and weapons, cyber warfare capabilities, and Artificial Intelli-
gence (AI) would be required to outdo adversaries.

Next GeN Military 
techNoloGies

In future wars, the one who controls air and space will control all operations in the air, on 
surface and sub-surface

By Air MArshAl Anil ChoprA (retd)

(clockwise from top left) An Artist’s concept of A sixth-generAtion fighter; AircrAft equipped with the Apg-82(V)1 AesA rAdAr cAn 
simultAneously detect, identify And trAck multiple Air And surfAce tArgets At longer rAnges thAn eVer before; bAe systems’ litehud 

AdVAnced heAd-up displAy fits seAmlessly into Any cockpit; An Airborne lAser weApon demonstrAtion system.
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Next GeNeratioN FiGhters
The future fighter aircraft will have to adapt to newer tech-
nologies for air-to-air capability, survivability in contested well 
defended environment, and yet deliver arsenal for effect-based 
results. Stealth will remain a feature. The must flexibility to 
undertake mixed manned and unmanned missions, and simul-
taneously integrate with host of data-linked sensors across 
domains and terra-firma. Intelligent usable data without infor-
mation overload often termed “data-to-decision” (D2D) capability 
will be crucial. This will greatly enhance situational awareness, 
operational reach, and survivability. The aim is to have capability 
to counter next generation adversary platforms using electronic 
measures through own integrated next-generation capabilities.

Typical design characteristics would include high data han-
dling and processing capability and processing over secure 
networks with high-bandwidth. AI will support multiple data 
assessment and high speed decision making. The situational 
awareness will be greatly enhanced through advanced human 
and systems integration. Helmet-mounted or even eye-retina 
displays will endeavour to give the pilot and systems opera-
tor an all hemisphere picture, allowing more complete threat 
assessment and attack/response options.

The new aircraft will feature next-generation avionics, more 
efficient thrust-vectoring engines with in-built super-cruise, 
advanced stealth features, conformal weapon bays with extended 
long-range weapons with high degree of post-launch autonomy. 
Improved on-board power generation and capacity to support 
powerful electronic warfare systems and DEW. All systems 
will talk to each other. The aircraft will have a powerful health 
monitoring and diagnostics suite and self-healing options. At the 
design board stage itself the airframe shaping, composite mate-
rials, emissions absorbing paints, engine inlets, and all emitters 
will support low radar cross section (RCS) over cross-section of 
all frequencies without trading any flight performance.

Plug-and-play interchangeable hardware will have appro-
priate software. 3D tools will be used for both design and man-
ufacture processes. The sixth-generation fighters would have 
self-healing structures, breakthroughs in propulsion, materials, 
power generation and weapon technology.

aerial WeapoNry aNd CouNters 
Future aerial engagements dictate sensors with long range detec-
tion and missiles cruise farther and have high no escape zones. 
Russia has already become the first to use the hypersonic missile 
in combat in Ukraine. USA, and China have advanced hypersonic 
weapon programmes. India too is working on such weapons. US 
Air Force along with Raytheon is working on a mini-missile that 
an aircraft could use to shoot down incoming air-to-air and sur-
face-to-air missiles as part of the Miniature Self-Defense Muni-
tion (MSDM) programme. New turret systems are being designed 
to allow high-energy lasers to engage enemy aircraft and missiles 
above, below and behind the aircraft. High-energy laser weapon 
pod for fighters are being designed to protect from missiles. The 
US Air Force Research Laboratory (AFRL) is developing a fibre 
laser system called Self-protect High Energy Laser Demonstrator, 
or SHiELD. It could take-on incoming missiles or even daze or 
burn electronics of other airborne platforms.

uNiNhabited aerial systems (uas) aNd CouNters
Drones and uninhabited systems are already flying in large num-
bers and more action in unfolding. Dual use (optionally manned) 
aircraft are evolving. Autonomous UAS are operating from air-
craft carriers. Next generation UAS will be able to take an all roles 

on Strike, air defence, aerial refuelling, and air delivery roles. 
By mid-2040’s, it is envisaged that every aerial mission could be 
flown unmanned. Aerial drone swarms operating in mutual coor-
dination, flying synchronously, and performing operational tasks 
has been repeatedly demonstrated, including by Indian manufac-
turers. The swarm could overwhelm the defences by numbers. 
Drone counters include both “hard kill” and “soft kill” are already 
evolving. These could be small arms fire, electro-optical weapons 
such as lasers, data-link jamming, electronic or cyber-attack, and 
directed energy weapons like microwave. A drone swarm may be 
engaged by a counter drone swarm.

Future pilot support systems
Smart drugs and hybrid supplements increase endurance, 
stamina, physical strength, and alertness levels and regu-
late the sleep and waking hours and pilot could keep awake 
for days. Modified genes will convert fat into energy so as to 
last for long flights. A trans-dermal nutrient delivery system 
will provide just enough nourishment to keep the body going. 
Pilot’s physical and mental state will be monitored by sensors 

at a recent seminar 
organised by cenJ-
ows, Air chief marshal 
V.r. chaudhari, chief 
of Air staff, indian Air 
force observed, “crystal 
gazing into the future, 
penetration by stealth 
platforms and low cost 
drones, rockets and 
hypersonic projectiles 
will challenge our detec-
tion and interception 
capability. thus, there is 
further research required 
in the field of persis-
tent, multi-spectral, all 

weather surveillance from space based assets. we need to also 
look at the capabilities of hAle and mAle rpAs to fill the surveil-
lance voids. for destruction, we need to invest in technology such 
as directed energy weapons, laser dazzlers and multiple weapon 
systems to take on mirVs and hypersonic missiles. whilst we must 
develop this niche technology, we must also look at enhancing exist-
ing point and area defence capability by developing both, close in 
weapon systems as well as medium and long range sAms. there is 
an overarching requirement to build a layered, responsive and wide 
spectrum integrated model which can provide comprehensive solu-
tions against hostile aerial and space threats.

future wars would be multi-domain in nature and attacks on 
critical information infrastructure cannot be ruled out. while, there is 
continuous focus on networking, we must also develop the capabil-
ity to operate in an environment of denial. towards this, hardening 
of our grids and creating robust, redundant networks will prove to 
be decisive. we must jointly rehearse our operational plans in an 
environment of denial to ensure there is minimal disruption in our 
tempo of operations.” SP
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to check overload, physiological stress and the same transmit-
ted to ground controller. Light-weight helmets with visor dis-
plays for integrated information from all sensors for weapon 
cueing and shoot command. Next-generation helmets will 
pick up vibrations from the skull and transmit sound directly 
into the head instead of using traditional microphone-ear-
piece combine.

Camber CoNtrolled WiNGs
New materials are continuously being developed. Flexible 
aerofoil concepts are evolving. It will be possible to change the 
profile of the wing during flight by rotating the flexible edges. 
The traditional aircraft flaps are being replaced by a torsional 
wing surface that could make large twisting movements to alter 
the lift and drag for take-off and landing. Natural elasticity of 
aviation-grade materials would be used. Actuators and sensors 
would be used to create computed wing deformations. The wing 
does not require the traditional control surfaces.

moderN airborNe radars
Modern AESA radars should be able 
to operate in heavy Electronic Counter 
Measures (ECM) environment. In order 
to reduce the size, weight, power and 
cost of AESA radars, small computer-
controlled solid-state transmit/receive 
module (TRM) are put together in an 
array, using multiple-input multiple-
output (MIMO) technology. AESA brings 
beam forming and beam steering agil-
ity thus permitting better tracking of 
very fast supersonic cruise missiles and 
aircraft. Antenna can also take on mul-
tiple tasks at the same time. To avoid the 
spectrum congestion at lower microwave 
frequencies, many applications have 
moved beyond 20 GHz. Millimetre wave 
radars can give much better resolution 
because of ultra wide bandwidths, and 
lower ground clutter, and they also give 
the benefit of smaller size. Radar com-
ponents are nowadays 3D printed. Mod-
ern AESA’s use Gallium Nitride, or GaN 
power transistors that are able to operate at higher power lev-
els and higher frequencies, more efficiently.

iNFrared searCh aNd traCk (irst)
Unlike radars, IRST systems are passive, and do not radiate, 
and as such don’t expose own location. Hence the system is 
dependent on energy emitted by the target, the detection range 
is not as high as a radar. Current technology typically allows 
detection ranges of as high as 100 km. The IRST is connected 
on the data sharing bus, and sensor data can be shared with 
other sensors on-board the aircraft or with external platforms 
or the ground control. The new concept is to have a universal 
podded IRST. It gives flexibility to match the sensors to the mis-
sion quickly. 

airCraFt diaGNostiCs aNd repair
Aircraft health monitoring is crucial activity. Modern systems 
use real-time data from multiple sensors that are fully inte-
grated. They are further connected to the fleet data bases 
through Wi-Fi or Satellite communications. The systems are 

combined with machine learning, IoT-enabled sensor technolo-
gies, and other sophisticated data processing systems. They 
incorporate fault diagnostics using artificial intelligence. Tech-
nology will allow predictive maintenance solutions. Online real-
time monitoring reduces turn-around maintenance time, and 
improves aircraft utilisation rate. It could in the long run reduce 
the ‘Life Cycle Cost’.

With greater usage of composite, self-healing materials, 
that react to a situation somewhat akin to the blood clotting 
or adrenaline rise in the human body and repair the dam-
aged areas. A pocket of epoxy resin and a hardener, could be 
installed near pre-assessed vulnerable parts of the aircraft 
airframe. At the time of damage, the contents of the pocket 
could be automatically or manually released to fix the crack 
or damaged. 

artiFiCial iNtelliGeNCe (ai)
Artificial Intelligence (AI) supports autonomous operations, 
and intelligent navigation. AI helps in high speed multitasking. 

It supports weapon selection and fir-
ing solutions. AI enhances flight safety. 
Human-AI teaming would help enhance 
multi-layer capabilities for handling 
many undefined combat situations in 
hostile environment. AI also supports 
multiple aircraft/drone swarms.

Jet eNGiNe teChNoloGy
Future engine technologies must sup-
port reduced development cycle, evolve 
means to reduce engine weight, improve 
engine propulsive efficiency and better 
SFC, improve reliability and maintain-
ability, and reduce life cycle costs. The 
gas turbine engine technologists have 
been working on increasing compres-
sor pressure and engine bypass ratios to 
improve pressure recovery. New materi-
als would be lighter and withstand higher 
temperatures. Better turbines machining 
would also reduce weight and blade bal-
ance. The carbon-fibre blades are being 
used. Full computer controlled “smart 

engines” and use of magnetic bearings, will also improve engine 
operations. Additive 3D manufacture will reduce production 
time and cost. It will also reduce maintenance time. The vari-
able cycle engines are so programmed that it selects the high-
thrust mode when maximum power is required, as during Take-
off or fast acceleration, and high-efficiency mode during cruise 
for fuel savings and best range. Full Authority Digital Engine 
Control (FADEC) is when a computer manages aircraft ignition 
and engine control system to control all aspects of engine per-
formance digitally. The future is in increased use of electrical 
power for aircraft propulsion and various subsystems. Hybrid-
electric aircraft are already evolving.

Next GeN military traNsports
The next generation military cargo planes are already being 
contemplated. A larger vertical and/or short take-off and land-
ing (V/STOL) tactical airlift aircraft will ensure quicker opera-
tional access. Assessing a potential adversaries’ emerging anti-
access and area denial (A2/AD) threats. These will allow ability 
to project and sustain force into intermediate staging and for-

Next generation 
UAS will be able 

to take an all roles 
on Strike, air 

defence, aerial 
refuelling, and 

air delivery roles. 
By mid-2040’s, 
it is envisaged 

that every aerial 
mission could be 
flown unmanned.
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ward operating bases. The C-130 class aircraft will have to be 
replaced by 2030-2040. Key features required are larger basing 
options, quick reaction deploy-ability, significant reach, smarter 
tactical logistics, and greater surprise through deception, and 
stealth. The future V/STOL would have to be larger than the 
C-130 to be able take similar or larger load. DARPA’s VTOL 
X-Plane prototype improves on the V-22 concept. The project 
seeks to design an unmanned demonstrator that flies 300-400 
knots, raises hover efficiency from 60 to 75 per cent, doubles the 
lift-to-drag ratio to at least 10, and has a 40 per cent load factor. 
The aircraft would have to double as airlifter-cum-tanker. The 
concept would require “advanced theatre airlift platforms, to 
manoeuvre and sustain operationally significant, combat-config-
ured, medium-weight mounted 
forces. It will have to increase 
the deployment speed, offen-
sive capability, and survivability 
of the Global Response Force 
(GRF) from a strategic distance. 
A 5,000 unrefuelled nautical 
mile range will allow crossing all 
oceans. An electric power plant 
could increase the C-X’s range 
to anywhere in the globe. C-X 
would be air-refillable. The C-X 
must radar and missile warn-
ing sensors, and defend with 
expendables or electronic jam-
ming using large aircraft infra-
red countermeasure (LAIRCM). 
It must ability to provide the 
drew situational awareness to fly 
low altitude in instrument condi-
tions without reducing delivery 
capability.

moderN CoCkpit 
teChNoloGies aNd 
CoNCepts
The modern cockpits use elec-
tronic displays, and are often 
referred to as glass-cockpits. 
The display screens are re-con-
figurable for crew convenience 
and stage of flight. Most traditional controls are replaced by 
multi-function “soft keys”. The stick and throttle now have many 
controls, and are termed the “Hands on Throttle and Stick” or 
HOTAS controls. Modern cockpits also have the Helmet Mounted 
Sighting System and the Direct Voice Input (DVI) to reduce pilot’s 
head-down work. Head Up Displays (HUD) systems use a scan-
ning laser to display images or videos on a transparent medium. 
Newer micro-display imaging technologies are evolving. Virtual 
retinal displays (VRD) are also evolving.

automatioNs saFety maNaGemeNt
Automation in modern cockpits supports many flight assist 
features. They help reduced-visibility take-offs, and landings. 
It also supports multiple systems monitoring and failure alerts 
and remedial pilot actions. Automation also assists system 
health diagnostics. It also relieve pilots from boring repetitive 
tasks and allow crucial parameter monitoring. The negative 
fallouts of automation are that it results in declining pilot fly-
ing skills. Automatic system disengagement due to failure state 

may be missed by the aircrew and have adverse consequences. 
Diagnostic systems have limitations for dealing with multiple 
failures and there may be situations that may require deviations 
from pre-fed Standard Operating Procedures (SOPs). Unantici-
pated situations requiring manual override of automation and 
can induce peaks of workload and stress. Automation depen-
dency, inadequate systems knowledge and a lack of manual fly-
ing and aircraft management competence are a deadly cocktail 
combination. Automation failure may also take the aircraft to a 
flight state from where it will become more complex for pilot to 
recover. Many pilots get so used to automation, that they may 
become reluctant to take over manually. A 2013 report by the 
FAA found that in more than 60 per cent of 26 accidents over a 

decade involved pilots making errors after automated systems 
abruptly shut down or behaved in unexpected ways.

to summarise
Militaries will keep driving technologies. Future technologies 
will support more wireless systems. Robotics and AI will make 
a huge difference in times to come. Future warfare will increas-
ingly be through uninhabited systems. Lighter, longer lasting bat-
teries will greatly support automation. Tele-presence will support 
single-pilot operations, and along with AI it will keep enhancing 
decision making. AI will also support actions to prevent cata-
strophic events or accidents. 360 degree virtual-reality systems 
will help improve situational awareness. 5G technologies will 
make things even faster, which will be crucial for large volume of 
data exchange. There will be much improved cloud-based voice 
“Alexa” type service. Increasing urban air mobility will seek navi-
gation and traffic safety solutions. Miniaturisation will continue 
in more areas. Sensors and weapon ranges will be important. 
Weapon precision would increase further. SPph
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The indigenously developed AeW&C WAs induCTed inTo The iAF on FebruAry 14, 2017. indiA beCAme The FourTh CounTry in The World 
To hAve developed This AdvAnCed sysTem.

IAF’s EyE In thE sky: 
nEtrA

By Air Vice MArshAl sAnjAy BhAtnAgAr (retd)ph
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India became the fourth country in the world to have developed this ‘Netra’, advanced 
AEW&C system, popularly known as the ‘Eye-in-the-sky’, that proved its mettle in actual 

operations in Balakot strikes in February 2019 by providing crucial surveillance cover

the Union War Book lays down the responsibility of 
Air Defence (AD) of the country with the Indian Air Force (IAF). 
AD is a fundamental warfighting function of any Air Force. Key 
to comprehensive AD capability lies in the ability to offer seam-
less multi-layered, round the clock radar cover for the entire 
airspace of the national territory and area of interest.

Availability of airborne surveillance system enables con-
duct of full-spectrum, fast-moving and effective air operations. 
Airborne Early Warning and Control (AEW&C) and Airborne 
Warning and Control System (AWACS) enhances situational 
awareness for all elements and offers a more potent capabil-
ity to project aerospace power effectively. These specialist air-
craft are equipped with radars, sensors and computers and are 
critical in modern warfare because they can detect and track 
incoming fighters, cruise missiles and drones much before 
ground-based radars, thereby being in an advantageous posi-
tion to direct friendly fighters during air combat, and keep track 
of enemy troop build-ups and movement of warships. This type 
of aircraft enables surveillance of adversary aircraft operating 
at even ultra low levels deep inside enemy territory. They also 
direct own combat aircraft employed in the air defence or offen-
sive strike role. They ensure optimum employment of AD fighter 
aircraft to engage intruding enemy fighters, freeing up many 
aircraft for other missions.

These are thus effective ‘force multipliers’ that strengthen 
aerial combat capability. The system can also intercept hostile 
communications and radar signals from the ground or air and 
determine their locations.

The AWACS made its first appearance during the 1973 Yom 
Kippur war when in the face of a complete rout, by fielding 
this new platform, the Israeli armed forces decisively turned the 
tide of the battle against the Egyptian forces. Post-war analysis 
indicated that the employment of AWACS aircraft by the Israeli 
forces had contributed decisively to the ultimate outcome of 
that war. In today’s scenario, all airborne operations are heavily 
dependent upon the availability of AWACS for success of their 
mission.

IAF eFForts to AcquIre AWAcs 
cApAbIlIty And present stAtus
The Indian project to acquire airborne 
surveillance capability actually began in 
1985 with Defence Research Develop-
ment Organisation (DRDO) nominating 
Centre for Airborne Systems (CABS) as 
the nodal lab. Two new Avro HS 748 air-
craft from IAF were allotted to be fitted 
with rotodome, antenna, communica-
tions etc. After integration, the platform 
was ready in 1991. After 220 sorties over 
land and along seacoast as well as dem-
onstration flights, the project suffered a 
setback in January 1999 when one of the 
two rotodomed Avro aircraft crashed.

The IAF’s urgency for acquiring air-

borne surveillance and control capability gained impetus in 
2004 with the signing of a $1.5 billion tripartite agreement 
with Israel and Russia for three Phalcon radar mounted on 
IL-78 AWACS aircraft, modified with more powerful and more 
fuel efficient PS-2 engines. IAF received its first AWACS on 
May 25, 2009 and the remaining two AWACS over the next 
two years. The IAF thus have three Israeli Phalcon AWACS 
mounted on Russian IL-76 transport aircraft. They have a 360 
degree radar coverage upto a 400 km range. With this, India 
became the first country in the world after Israel to have IL-76 
Phalcon AWACS.

The Indigenous AEW&C development programme was 
revived in 2002 with the IAF and DRDO agreeing to roll out a 
more advanced system. Embraer’s regional Jet EMB-145 capable 
of carrying 3,000 kg payload was chosen for AEW&C system and 
orders were placed in 2008 by CABS for three aircraft. This her-
alded an era of phenomenal co-operation and professional coor-
dination between the aircraft manufacturer-Embraer of Brazil, 

the DRDO Labs - CABS in particular, the 
IAF and other stake holders. The Embraer 
145, a medium sized aircraft was chosen 
for its Rolls-Royce engines with 15 per 
cent more power enabling higher top 
speed and greater cruise speeds. 

The aircraft had to be modified to 
have an additional Auxiliary Power Unit 
to cater for additional power require-
ments for its radar systems. The cabin 
had to be reconfigured to house five 
Operator Work Stations (OWS), addi-
tional Fuselage Fuel Tanks and five rest 
crew seats. The platform aircraft was 
also installed with an In-flight Refuelling 
system to facilitate extended surveillance 
operations.

IAF now has two 
of these AEW&C 
‘Netra’ systems, 
fully operational 

and being pro-
actively supported 

by Embraer, 
the aircraft 

manufacturer

The #IAF NETRA 
Airborne Electronic Warfare 
& Control (AEW&C) is a 
specially modified ERJ-
145 aircraft fitted with 
#indigenous sensors.
An airborne surveillance 
platform, it has the ability 
to maintain constant, all-
pervasive vigil over the entire 
battlefield.

Indian Air Force
@iAF_mCC
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The aircraft already had SATCOM 
capability, however, significant increase 
in electrical and cooling capacities had 
to be added to cater for additional sys-
tems that were housed, additionally, a 
comprehensive set of aerodynamic and 
structural changes had to be undertaken 
by the aircraft manufacturer at its facil-
ity. These improvements allowed the 
installation of the advanced electronic 
systems that were developed by CABS.

The first Embraer with India-devel-
oped rotodome flew in June 2011, 
thereafter, integration of mission systems was taken up. On 
December 6, 2011 EMB-145 AEW&C aircraft ordered by the 
Government of India (GoI) performed the maiden flight. On 
August 16, 2012 Embraer Defence and Security delivered the 
first EMB-145 AEW&C class of aircraft to the GoI, in a ceremony 
held at Embraer’s headquarters in São José dos Campos, Brazil. 

Later various sub-systems comprising of Radar and com-
munication links that were designed and developed by DRDO, 
were integrated into the modified aircraft by DRDO. 

The indigenously developed AEW&C was inducted into the 
IAF on February 14, 2017. India became the fourth country 
in the world to have developed this advanced system, popu-
larly known as the ‘Eye-in-the-sky’, named ‘Netra’. It offers an 
AEW&C system with 240 degree coverage, with radar having a 
range of 250 km. IAF now has two of these systems fully opera-
tional and being pro-actively supported by the aircraft manu-
facturer- Embraer.

Netra has proved its mettle in actual operations in Balakot. 
It played a ‘behind the scene’ pivotal role in the Balakot strikes 
in February 2019, by providing the crucial surveillance cover, 
during the pre-dawn aerial attack and when, in the retalia-
tory operation next day when F-16 combat jets of Pakistan Air 
Force (PAF) attempted to violate the Indian airspace, it played 
an important role of alerting and guiding own air assets. Over 
a period of time, the AEW&C Netra has emerged as one of the 

mainstay of the Airborne Surveillance 
Systems of the IAF.

the IAF AeW&c requIrement
The Pakistan Air Force (PAF) enjoys tre-
mendous advantage as far as AWACS air-
craft are concerned. It has been operat-
ing four Saab 2000 (with Erieye radar) 
as its primary AEW&C platform since 
2009. What is surprising is that since the 
Balakot strikes (2019), PAF has acquired 
another four AEW&C to take the total 
strength to seven. Besides this, it has 

four ZDK-03 (Chinese Y-8F-600 airframe) with Chinese AESA 
radar mounted. Thus, PAF has a total of eleven AWACS aircraft.

Indian think tanks have been propagating that the present 
airborne surveillance capability of IAF is rather limited. IAF 
would need a minimum of 15 to 20 AWACS aircraft to be able to 
tackle two front operations. Phalcon AWACS mounted of IL-76 

platform has its own maintenance issues 
due to shortage of spares and dwindling 
product support due to vintage. Also, the 
case for additional two IL-76 aircraft 
could not be progressed due to extremely 
high cost quoted by the manufacturer.

In order to enhance the aerial surveil-
lance capability of the IAF, the Cabinet 
Committee on Security (CCS) in Septem-
ber 2021 approved the project to build 
six airborne early warning and control 
(AEW&C) aircraft, at the cost of `10,990 
crore. The whole project involves fitment 
of indigenously developed AEW&C tech-
nology into a bigger Airbus A319 plat-
form.

The AEW&C system has been devel-
oped by CABS under the DRDO which will 
involve mounting indigenous 360 degree 
coverage Active Electronically Scanned 
Array (AESA) radar on six Airbus A319 
aircraft acquired from the existing Air 
India fleet. This aircraft will also feature 
Wideband Global SATCOM with secure 
communication under the line of sight or 

beyond line of sight conditions.
The New AEW&C will have a composite dome for antenna 

mount on top of the aircraft carrying the AESA radar for pri-
mary and secondary surveillance. The antenna is 360 degree 
coverage capable.

The first flight trial of these AEW&C aircraft is expected in 
four years and the entire project being completed in seven years.

conclusIon
It is known that the CABS has also offered to equip Airbus C295 
aircraft with an upgraded Netra AEW&C system. There is also 
a possibility that in future, newer Embraer platform could be 
considered to meet IAF’s requirements for additional AEW&C.

The track record of the Indian aerospace industry and the 
DRDO in respect of delivery schedules and cost control, does not 
inspire confidence. The IAF needs this force multiplier urgently 
and cannot risk delay in delivery as it will have adverse impact 
on operational capability. The project needs to be steered on 
mission mode. SP

IAF would need 
a minimum of 

15 to 20 AWACS 
aircraft to be able 
to tackle two front 

operations

in FuTure, neWer embrAer plATForm Could be Considered To meeT iAF’s  
requiremenTs For AddiTionAl AeW&C
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the indo-Pacific region is gaining prominence as a key 
geo-strategic intersection point for the world, and the Indian 
Navy will continue to play a pivotal role to defend India’s mari-
time interests, and in the Indo-Pacific region. This makes it 
imperative for the Indian Navy (IN) to strive to build world-
class, game-changing capabilities through collaboration and 

interoperability of defence assets. In this context, the Boeing 
F/A-18 Super Hornet Block III is well placed to offer strategic 
advantages to the Indian Navy.

The F/A-18 Super Hornet serves as the frontline multi-
role fighter of the US Navy. More than 800 Super Hornets and 
Growlers (Electronic attack variant based on the Super Hor-

The Premier FronTline 
mulTi-role naval FighTer

The aircraft is well placed to offer strategic advantages to the Indian Navy as it was 
specifically designed, from its inception, for carrier operations

By AlAin GArciA
Vice preSident, indiA BuSineSS deVelopment, Boeing deFenSe, SpAce & Security

AlAin GArciA, Vice President, indiA Business deVeloPment, BoeinG defense, sPAce & security in front of f/A-18 suPer Hornet Block iii  
tHAt is BeinG offered to tHe indiAn nAVy

PH
o

to
G

r
A

PH
s:

 B
o

ei
n

G



12 ISSUE 7 • 2022  www.sps-aviation.com

Military  F/A-18 Super Hornet

net platform) have been delivered and have accumulated more 
than 2.5 million flight hours across the fleet. The Block III con-
figuration is well-suited to protect India’s maritime interests as 
it is built to meet the broadest range of missions while benefit-
ing from the upgrades and knowledge related to US naval avia-
tion. We anticipate the Super Hornet opening up opportunities 
for greater interoperability between the two navies for a more 
secure Indo-Pacific.

Binging transformative, next-generation 
capaBilities for india
In the coming years, the Indian Navy will have two fully func-
tioning aircraft carriers – INS Vikramaditya and the new indig-
enous aircraft carrier INS Vikrant (IAC-1). Even though these 
carriers were designed for Russian and indigenous aircraft, 
Boeing has conducted several studies over the last couple of 
years that demonstrate that the F/A-18 Super Hornet is fully 
compatible with both these carriers. 

The F/A-18 Super Hornet was specifically designed, from 
its inception, for carrier operations. One of the main benefits of 
this is that the aircraft has the ability to fold its wings, allowing 
for better utilisation of deck space on the aircraft carrier. Boeing 
has conducted a thorough study and analysis that optimises the 

number of Super Hornets that can fit aboard INS Vikramaditya 
and INS Vikrant, as well as optimises the cyclic operations from 
those carriers leading to high sortie generation rates.

Boeing has also developed a capability specifically for the 
F/A-18 Super Hornet Block III that will allow for the faster 
movement of the aircraft between the flight deck and hangar 
deck without having to remove or modify any part of the air-
craft. This capability is compatible with the current elevator/lift 
configuration aboard Indian aircraft carriers. 

Block III’s networking enables the F/A-18 Super Hornet to be 
interoperable with other US assets of the Indian Navy (IN), such 
as the P-8I and MH-60R. For example, F/A-18s of the IN can 
potentially share data with P-8Is of the IN or P-8 of US Navy and 
Royal Australian Air Force to significantly improve the capabil-
ity of the partner countries for helping secure the Indo-Pacific.

Recently, there have been tremendous advancements in 
unmanned systems that are to be used in a naval aviation envi-

ronment. In the future, as IN inducts such systems, both the 
single-seat and two-seat versions of the Super Hornet on the 
Indian Navy (IN) carrier will allow interfacing with unmanned 
carrier-borne systems more effectively. 

Another important fact to note is that the two-seater carrier 
compatible variant of the Super Hornet offers several unique 
advantages to the IN including flexibility, higher utilisation of the 
fleet, and the ability to embark certain missions from the carrier 
that benefit from having the second crew member. Additionally, 
two-seater F/A-18 Super Hornets can be used as trainers (ashore 
and on the carrier) and as fully capable fighters, operational from 
carrier and from land bases. Thus, IN will get tremendous flex-
ibility and a higher asset utilisation rate due to the carrier com-
patible variant of the two-seater variant of the F/A-18.

The Super Hornet has successfully conducted eight ski-
jumps in various weights and configurations during previ-
ous tests held at Naval Air Station (NAS) Patuxent River in 
Maryland in late 2020. The recent test in India, continued 
from where the previous tests left off to further demonstrate 
the Super Hornet’s ability to operate from a short takeoff but 
arrested recovery (STOBAR) aircraft carrier to meet or exceed 
the test requirements and be the best fit for the Indian Navy’s 
future fighter force.

By india, for india
Boeing will build on the success of its existing defence pro-
grammes that we are executing for the Indian Air Force and 
Indian Navy today. Through the ‘By India-For India’ sustain-
ment programme, Boeing will deliver complete value over the 
lifecycle of the Super Hornet by developing capabilities that can 
sustain the platform in India. 

Boeing supports the mission readiness of the C-17, P-8I, 
AH-64 Apache and CH-47 Chinook fleets of the Indian Navy and 
Indian Air Force and is delivering high rates of aircraft avail-
ability to its Indian customers. 

The Super Hornet is powered by the GE F-414 engine that 
has clocked cumulatively more than 5 million hours. The same 
family of engines is powering India’s indigenous Light Combat 
Aircraft inducted by the Indian Air Force. The commonality in 
engines would create scale efficiencies for potential sustain-
ment opportunities in India in the future. SP

two us nAVy f/A-18e suPer Hornets comPleted multiPle ski-jumPs, roll-in And fly-in Arrestments, As well As PerformAnce fliGHts  
And oPerAtionAl demonstrAtion tests At indiAn nAVAl stAtion HAnsA in GoA, indiA
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Boeing’s F/a-18 Super Hornet successfully completed 
operational demonstration tests at indian naval station Hansa in 
Goa, india, and reinforced the super Hornet’s ability to effectively 
and safely operate off indian navy carriers.

two us navy f/A-18e super Hornets completed multiple ski-
jumps, roll-in and fly-in arrestments, as well as performance flights, 
in a variety of weights in the air-to-air, air-to-ground, and air-to-
surface configurations, meeting the indian navy test requirements.

“the Boeing team was privileged to showcase the f/A-18 
super Hornet’s compatibility with indian carriers in Goa,” said 
Alain Garcia, Vice President, india business development Boeing 
defense, space & security and Global services. “As the premier 
frontline multi-role naval fighter, the f/A-18 super Hornet is one of 
the world’s most proven and affordable multi-role fighters and con-
tinues to evolve with the development of the next-generation Block 
iii capability which will be game-changing for india.”

“with the super Hornet Block iii, the indian navy would not only 
get the most advanced platform but would also benefit from tac-
tics, upgrades and knowledge related to the naval aviation ecosys-
tem that the us navy offers,” he added.

the tests followed eight ski-jumps in various weights and con-
figurations during previous tests held at naval Air station (nAs) 
Patuxent river in maryland in late 2020 that demonstrated the 
super Hornet’s ability to operate from a short takeoff but arrested 
recovery (stoBAr) aircraft carrier.

F/A-18 Super Hornet IndIA FActSHeet
○ As the us navy’s frontline fighter, with over 800 aircraft deliv-

ered around the world and over 2.5 million flight hours flown, the 
super Hornet Block iii offers opportunities for cooperation and 
interoperability between the united states and india navies

○ the super Hornet Block iii will come with advanced network-
ing and open architecture design that will allow super Hornet 
to be interoperable with the indian navy’s P-8i and other us-
origin assets and rapidly accept new technology to stay ahead 
of emerging threats.

○ Boeing and the us navy made multi-billion-dollar invest-
ments in infusing new technologies in the super Hornet Block 
iii, including increasing the life of the airframe to 10,000 hours 
from 6,000 hours of Block ii, radar cross-section improve-
ments, and advanced crew station which includes a large 
area display.

○ the f/A-18 super Hornet has been designed and built for car-
rier operations, and is fully compliant with ins Vikramaditya 
and ins Vikrant aircraft carriers. f/A-18 will be able to operate 
on the deck, in the hangar and on the lifts of the indian navy’s 
aircraft carriers.

○ the f/A-18 can carry four anti-ship missiles (Harpoon).
○ the two-seater carrier compatible variant of the super Hornet 

offers several unique advantages to the indian navy including 
flexibility, higher utilisation of the fleet, and the ability to embark 
on certain missions from the carrier that benefit from having a 
second crew member. Additionally, two-seater f/A-18 super 
Hornets can be used as trainers (ashore and on the carrier) and 
as fully capable fighters, operational from the carrier and from 
land bases.

○ designed as a carrier-based fighter for high- loading, high 
stress operations, the f/A-18e/f super Hornet Block iii requires 
minimal support equipment and has the lowest cost per flight 
hour to operate with high mission readiness rates.

○ depending on the indian navy’s requirements, Boeing’s “By 
india–for india sustainment Programme” that is built on other 
successful sustainment programmes that Boeing is executing 
for the indian Air force and the indian navy today will allow for 
capabilities development in india to sustain the f/A-18 super 
Hornet.

○ Powered by the Ge f-414 engine that has clocked more than 5 
million hours, the f/A-18 super Hornet Block iii uses the same 
family of engines that is powering india’s indigenous light com-
bat Aircraft (lcA); that has already been inducted by the indian 
Air force. the commonality in engines will create scale efficien-
cies for potential sustainment opportunities in the future. SP

Boeing F/a-18 SuPer Hornet SucceSSFully coMPleteS  
oPerational DeMonStrationS in inDia

•  Completed multiple ski-jumps, roll-in and fly-in arrestments, as well as performance 
flights in a variety of weights and configurations 

•  F/A-18 Demonstrates Carrier Compatibility to Indian Navy requirements



14 ISSUE 7 • 2022  www.sps-aviation.com

Space  ISRO

PSLV-C53/DS-EO LIFT OFF

They are first set of space start-ups to receive the authorisation from IN-SPACe, heralding the 
commencement of private sector launches within the country

By Air Vice MArshAl sAnjAy BhAtnAgAr (retd)

Lift-off for indian 
Spacetech Start-upS
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The PSLV Launch MiSSion
On June 30, 2022, ISRO in a flawless lift-off, launched its 
PSLV-C53 rocket from Satish Dhawan Space Centre (SDSC), 
Sriharikota. Its primary mission was to place three Singapor-
ean satellites in their orbits. The largest is a 365 kgs DS-EO, 
an Earth-observation satellite to provide multi-spectral 
images, with 50 cm resolution. Other satellite was NeuSAR, a 
155 kg commercial satellite equipped with synthetic aperture 
radar for providing images in day, night and bad weather 
conditions. The third was Scoob-1, a 2.8 kgs spacecraft, 
developed by students at Nanyang Technological University 
(NTU) of Singapore.

The stages fired and separated faultlessly as planned with 
payload separation of the DS-EO satellite taking place in its pre-
cise orbit of 570 kilometer with a 10-degree inclination.

PSLV- The iSRo WoRkhoRSe
The Polar Satellite Launch Vehicle (PSLV) is a four stage, 44.4 m 
tall rocket, one of the most reliable and versatile workhorse of 
ISRO. PSLV earned its title ‘the Workhorse of ISRO’ through con-
sistently delivering various satellites to Low Earth Orbits (LEO), 
particularly the Indian Remote Sensing (IRS) satellites. It can 
take up to 1,750 kg of payload to Sun-Synchronous Polar Orbits 
of 600 kms altitude.

Due to its unmatched reliability, 
PSLV has also been used to launch 
various IRNSS constellation satellites 
into Geosynchronous and Geostation-
ary orbits. Besides, the PSLV has also 
successfully launched Chandrayaan-1 
in 2008 and Mars Orbiter Spacecraft 
in 2013.

This was its 55th mission to date. 
It’s the 15th launch using the Core Alone 
variant. Commencing 1999, the PSLV has 
so far launched 345 foreign satellites, 
belonging to 36 countries.

SignificanT MiSSion
One of the most significant development 
of the latest PSLV launch has been the 
demonstration of utilisation of the spent 
fourth stage (PS4) of the PSLV as a stabi-
lised platform for scientific payloads and 
first launch by Indian SpaceTech start-
ups from PSLV.

In prevailing highly competitive 
globally commercial space environ-
ment, Elon Musk’s SpaceX has mas-
tered the art of successfully recover-
ing the first stage of its launch rockets, thereafter, re-using it 
for subsequent launches. It has its own inherent advantage of 
bringing down the launch cost and reducing the space debris 
to a great extent. ISRO in this launch has used the fourth stage 
of PSLV, with similar advantages.

The PoeM
It has termed the fourth stage re-use as POEM, an acronym 
for PSLV Orbital Experimental Module, powered from the 
solar panels mounted around the PS4 tank and a Li-Ion bat-
tery. POEM navigates using four sun sensors, a magnetom-
eter, gyros & NavIC. Altitude stabilisation is achieved using a 
dedicated NGC system. It carries dedicated control thrusters 

using Helium gas storage. POEM is enabled with tele-com-
mand feature.

The POEM has facilitated the carriage of light weight experi-
mental payloads. The opportunity has been utilised by Indian 

commercial SpaceTech start-ups to 
undertake certain tests and prove space 
worthiness of their payloads.

a fiRST by indian SPaceTech STaRT-
uPS: MoST inSPiRing
In this launch, the POEM has carried 
two special experimental payloads 
from Indian Space Start-ups Digantara 
Research and Technologies of Ben-
galuru and Dhruva Space of Hyder-
abad. All this has been enabled by 
authorisation from recently launched 
Indian National Space Promotion and 
Authorisation Centre (IN-SPACe), the 
nodal agency that permits and regu-
lates space activities of private space 
companies. This mission will be 
remembered for this remarkable feat. 
They are first set of space start-ups 
to receive the authorisation from IN-
SPACe, heralding the commencement 
of private sector launches within the 
country, an Atmanirbhar event.

This was highly appreciated by 
Prime Minister Modi. He tweeted, 
“The PSLV-C53 mission has achieved 

a new milestone by launching two payloads of Indian Start-
ups in Space. Congratulations INSPACeIND and ISRO for 
enabling this venture. Confident that many more Indian com-
panies will reach Space in near future”. Both the start-ups 
were highly buoyed by the fact that the PM also mentioned 
their achievement during the latest episode of ‘Mann ki Baat’ 
broadcast. SP

In order to get first hand information about the event, Air 
Vice Marshal Sanjay Bhatnagar (Retd) of SP’s Aviation 
approached the Head Strategy, Shreyas Mirji of Digantara 
and Kranthi Chand of Dhruva. Full Interviews can be read at  
https://sps-aviation.com/experts-speak/?id=636

The PSLV C53 mission 
has achieved a new milestone 
by launching two payloads 
of Indian Start-ups in 
Space. Congratulations @
INSPACeIND and @isro 
for enabling this venture. 
Confident that many more 
indian companies will reach 
Space in near future.

Narendra Modi
@narendramodi

In this launch, 
the POEM has 

carried two special 
experimental 

payloads from Indian 
Space Start-ups 

Digantara Research 
and Technologies 
of Bengaluru and 
Dhruva Space of 
Hyderabad. This 
mission will be 

remembered for this 
remarkable feat.
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On July 12, NASA unveiled the first batch of images from Webb’s data and the detailed view of 
the cosmic vistas, marking the dawn of a new era for astronomy

By Ayushee ChAudhAry

a CosmiC Treasure  
Trove unfolded

a space observatory that took more than twenty 
years to come to life is working in space one million miles away 
from the Earth to present us with the view of our universe like 
never seen before. The James Webb Space Telescope (JWST) 
which has been hailed as the largest, the most powerful and 
the most complex telescope ever built by humans was launched 
on December 25, 2021. Following a series of deployment and 
alignment of its mirrors and instruments over months, it has 
finally begun to send back data to Earth. On July 12, 2022, NASA 
(National Aeronautics & Space Administration) unveiled the first 
batch of images from Webb’s data and the detailed view of the 
cosmic vistas, marking the dawn of a new era for astronomy.

The images were a glimpse into the full capabilities of JWST, 
a partnership with ESA (European Space Agency) and CSA 
(Canadian Space Agency). The telescope’s first full-color images 
and spectroscopic data were released during a televised broad-
cast from NASA’s Goddard Space Flight Center.

These represented the first wave of full-color scientific images 
and spectra the observatory has gathered, and the official begin-
ning of Webb’s general science operations. The first five targets 
were selected by an international committee of representatives 
from NASA, ESA, CSA, and the Space Telescope Science Institute.

Webb is on a mission to unfold the universe, capturing 
scenes from the earliest days of our universe’ formation and 
these initial images certainly displayed that capability. Webb 
aims to study every phase of 13.5 billion years of cosmic history 
- from within our solar system to the most distant observable 
galaxies in the early universe, and everything in between.

Webb’s First Deep FielD image: the sharpest VieW oF 
the UniVerse
JWST has produced the deepest and sharpest infrared image 
of the distant universe to date. Known as Webb’s First Deep 
Field, this image is of galaxy cluster SMACS 0723. Thousands 

“CosmiC Cliffs” in the Carina nebula 
Captured in infrared light by the 
near-infrared Camera (nirCam) on 
nasa’s James Webb spaCe telesCope
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of galaxies – including the faintest objects ever observed in the 
infrared – have appeared in Webb’s view for the first time. This 
image was released a day earlier than the scheduled date by US 
President Joe Biden on July 11.

While we see thousands of galaxies covering almost every 
part of the image, this slice of the vast universe covers only a 
patch of sky approximately the size of a grain of sand held at 
arm’s length by someone on the ground. Some stars are also 
captured with prominent diffraction spikes, as they appear 
brighter at shorter wavelengths.

The combined mass of this galaxy cluster creates a sort of 
a cosmic magnifying glass, acting as a gravitational lens. This 
effect magnifies more distant galaxies, including some seen 
when the universe was less than a billion years old, and brings 
them into our view.

This image shows the galaxy cluster SMACS 0723 as it 
appeared 4.6 billion years ago, with many more galaxies in 
front of and behind the cluster. Much more about this cluster 
will be revealed as researchers begin digging into Webb’s data. 

Light from these galaxies took billions of years to reach us. 
We are looking back in time to within a billion years after the 
big bang when viewing the youngest galaxies in this field. The 
light was stretched by the expansion of the universe to infrared 
wavelengths that Webb was designed to observe. Researchers 
will soon begin to learn more about the galaxies’ masses, ages, 
histories, and compositions.

This field was also imaged by Webb’s Mid-Infrared Instru-
ment (MIRI), which observes mid-infrared light. Webb’s MIRI 
image offers a kaleidoscope of colors and highlights where the 
dust is – a major ingredient for star formation, and ultimately 
life itself. Webb’s NIRCam has brought distant galaxies into 
sharp focus – they have tiny, faint structures that have never 
been seen before, including star clusters and diffuse features. 

Webb’s Near Infrared Spectrograph (NIRSpec) microshut-

ter array observed 48 individual galaxies at the same time – a 
new technology used for the first time in space – returning a 
full suite of details about each. The data revealed light from 
one galaxy that traveled for 13.1 billion years before Webb’s 
mirrors captured it. Webb’s Near-Infrared Imager and Slitless 
Spectrograph (NIRISS) used Wide-Field Slitless Spectroscopy to 
capture spectra of all the objects in the entire field of view at 
once. SMACS 0723 can be viewed near the constellation Volans 
in the southern sky.

Wasp - 96b: an exoplanet’s atmospheric composition
The first image revealed on July 12 was the spectra of an exo-
planet’s atmosphere. JWST has captured the distinct signature 
of water, along with evidence for clouds and haze, in the atmo-
sphere surrounding a hot, puffy gas giant planet orbiting a dis-
tant Sun-like star. This exoplanet (planet beyond our solar sys-
tem) is Wasp-96b which is one of more than 5,000 confirmed 
exoplanets in the Milky Way. Located roughly 1,150 light-years 
away in the southern-sky constellation Phoenix, the planet 
represents a type of gas giant that has no direct analog in our 
solar system. With a mass less than half that of Jupiter and a 
diameter 1.2 times greater, WASP-96 b is much puffier than any 
planet orbiting our Sun. And with a temperature greater than 
1000°F, it is significantly hotter. WASP-96 b orbits extremely 
close to its Sun-like star, just one-ninth of the distance between 
Mercury and the Sun, completing one circuit every 3½ Earth-
days. The combination of large size, short orbital period, puffy 
atmosphere, and lack of contaminating light from objects 
nearby in the sky makes WASP-96 b an ideal target for atmo-
spheric observations.

On June 21, Webb’s NIRISS measured light from the WASP-
96 system for 6.4 hours as the planet moved across the star. The 
result is a light curve showing the overall dimming of starlight 
during the transit, and a transmission spectrum revealing the 

(left) thousands of galaxies flood this near-infrared image of galaxy Cluster smaCs 0723; 
(right top) a transmission speCtrum reveals atmospheriC CharaCteristiCs of the hot gas giant exoplanet Wasp-96 b; 

(right bottom) a light Curve shoWs the Change in brightness of light from the Wasp-96 star system as the planet transits the star.
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brightness change of individual wavelengths of infrared light 
between 0.6 and 2.8 microns.

While the light curve confirms properties of the planet 
that had already been determined from other observations 
– the existence, size, and orbit of the planet – the transmis-
sion spectrum reveals previously hidden details of the atmo-
sphere: the unambiguous signature of water, indications of 
haze, and evidence of clouds that were thought not to exist 
based on prior observations. A transmission spectrum is 
made by comparing starlight filtered through a planet’s atmo-
sphere as it moves across the star to the unfiltered starlight 
detected when the planet is beside the star. Researchers are 
able to detect and measure the abundances of key gases in 
a planet’s atmosphere based on the absorption pattern – the 
locations and heights of peaks on the graph. In the same way 
that people have distinctive fingerprints and DNA sequences, 
atoms and molecules have characteristic patterns of wave-
lengths that they absorb.

Researchers will be able to use the spectrum to measure the 
amount of water vapor in the atmosphere, constrain the abun-
dance of various elements like carbon and oxygen, and estimate 
the temperature of the atmosphere with depth. They can then 
use this information to make inferences about the overall make-
up of the planet, as well as how, when, and where it formed.

In addition, Webb’s extreme stability and its orbital location 
around Lagrange Point 2 roughly a million miles away from 
the contaminating effects of Earth’s atmosphere makes for an 
uninterrupted view and clean data that can be analysed rela-
tively quickly. Over the coming year, researchers will use spec-
troscopy to analyse the surfaces and atmospheres of several 
dozen exoplanets, from small rocky planets to gas- and ice-rich 
giants. Studying exoplanets is one main feature of Webb. Nearly 
one-quarter of Webb’s Cycle 1 observation time is allocated to 
studying exoplanets and the materials that form them.

soUthern ring nebUla: a Dying star’s Final 
perFormance
This is a planetary nebula, exposing us to star death. Two stars, 
which are locked in a tight orbit, shape the local landscape. 
Hence, a binary star system is seen. The dimmer star at the 
center of this scene has been sending out rings of gas and dust 
for thousands of years in all directions, and JWST has revealed 
for the first time that this star is cloaked in dust. Two cameras 
aboard Webb captured the latest image of this planetary nebula, 
cataloged as NGC 3132, and known informally as the Southern 
Ring Nebula. Hence two images of the nebula were released; 
one in infrared and the other in mid-infrared. It is approxi-
mately 2,500 light-years away.

Webb’s infrared images feature new details in this complex 
system. The stars – and their layers of light – are prominent in 
the image. The brighter star is in an earlier stage of its stellar 
evolution and will probably eject its own planetary nebula in the 
future. Each shell represents an episode where the fainter star 
lost some of its mass. The widest shells of gas toward the outer 
areas of the image were ejected earlier. Those closest to the star 
are the most recent.

Webb will allow astronomers to dig into many more specifics 
about planetary nebulae like this one – clouds of gas and dust 
expelled by dying stars. This observation shows the Southern 
Ring Nebula almost face-on, but if we could rotate it to view it 
edge-on, its three-dimensional shape would more clearly look 
like two bowls placed together at the bottom, opening away from 
one another with a large hole at the center. Tracing these ejec-
tions allows researchers to look into the history of the system.

Since planetary nebulae exist for tens of thousands of years, 
observing the nebula is like watching a movie in exceptionally 
slow motion. Each shell the star puffed off gives researchers 
the ability to precisely measure the gas and dust that are pres-
ent within it.

this side-by-side Comparison shoWs observations of the southern ring nebula in near-infrared light (left),  
and mid-infrared light (right), from nasa’s Webb telesCope. 

a planetary nebula is a region of CosmiC gas and dust formed from the Cast-off outer layers of a dying star.
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stephan’s QUintet: UnVeiling the 
cosmic Dance
Stephan’s Quintet, is a visual grouping 
of five galaxies. This enormous mosaic 
is Webb’s largest image to date, covering 
about one-fifth of the Moon’s diameter. 
It contains over 150 million pixels and is 
constructed from almost 1,000 separate 
image files. The information from Webb 
provides new insights into how galac-
tic interactions may have driven galaxy 
evolution in the early universe.

Sparkling clusters of millions of 
young stars and starburst regions of 
fresh star birth grace the image. Sweeping tails of gas, dust 
and stars are being pulled from several of the galaxies due to 
gravitational interactions. Most dramatically, Webb captures 
huge shock waves as one of the galaxies, NGC 7318B, smashes 
through the cluster.

Although called a “quintet,” only four of the galaxies are 
truly close together and caught up in a cosmic dance. The fifth 
and leftmost galaxy is well in the foreground residing 40 mil-
lion light-years from Earth, while the other four galaxies are 
about 290 million light-years away. This is still fairly close in 
cosmic terms, compared with more distant galaxies billions of 
light-years away. 

This proximity provides astronomers a ringside seat for wit-
nessing the merging and interactions between galaxies that are 
so crucial to all of galaxy evolution. Rarely do scientists see in so 
much detail how interacting galaxies trigger star formation in 
each other, and how the gas in these galaxies is being disturbed. 
Located in the constellation Pegasus, Stephan’s Quintet is being 
called a fantastic “laboratory” for studying these processes fun-
damental to all galaxies.

Tight groups like this may have been 
more common in the early universe when 
their superheated, infalling material may 
have fueled very energetic black holes 
called quasars. Even today, the topmost 
galaxy in the group harbors an active 
galactic nucleus, a supermassive black 
hole 24 million times the mass of the Sun. 
It is actively pulling in material and puts 
out light energy equivalent to 40 billion 
Suns. Webb also unveiled the molecules 
like iron, neon, sulphur, oxygen, etc. that 
are present around this black hole.

In the leftmost and closest galaxy, 
Webb was able to resolve individual stars and even the galaxy’s 
bright core. As a bonus, Webb revealed a vast sea of thousands 
of distant background galaxies reminiscent of Hubble’s Deep 
Fields. Webb studied the active galactic nucleus in great detail 
with the NIRSpec and MIRI. Combined with the most detailed 
infrared image ever of Stephan’s Quintet from MIRI and NIR-
Cam, the data from Webb will provide a bounty of valuable, new 
information. For example, it will help scientists understand the 
rate at which supermassive black holes feed and grow. 

carina nebUla: UncoVering the cosmic cliFFs
This is a literally star-studded image that is filled with stars all 
over, presenting the most beautiful view of a stellar nursery. This 
landscape of “mountains” and “valleys” speckled with glittering 
stars is actually the edge of a nearby, young, star-forming region 
called NGC 3324 in the Carina Nebula. Captured in infrared light 
by JWST, this image reveals for the first time previously invis-
ible areas of star birth. Called the Cosmic Cliffs, Webb’s seem-
ingly three-dimensional picture looks like craggy mountains on 
a moonlit evening. In reality, it is the edge of the giant, gaseous 

cavity within NGC 3324, and the tallest 
“peaks” in this image are about 7 light-
years high. The cavernous area has been 
carved from the nebula by the intense 
ultraviolet radiation and stellar winds 
from extremely massive, hot, young stars 
located in the center of the bubble, above 
the area shown in this image.

The blistering, ultraviolet radiation 
from the young stars is sculpting the neb-
ula’s wall by slowly eroding it away. Dra-
matic pillars tower above the glowing wall 
of gas, resisting this radiation. The “steam” 
that appears to rise from the celestial 
“mountains” is actually hot, ionised gas 
and hot dust streaming away from the 
nebula due to the relentless radiation.

Webb reveals emerging stellar nurs-
eries and individual stars that are com-
pletely hidden in visible-light pictures. 
Protostellar jets, which emerge clearly in 
this image, shoot out from some of these 
young stars. The youngest sources appear 
as red dots in the dark, dusty region of 
the cloud. Objects in the earliest, rapid 
phases of star formation are difficult to 
capture, but Webb’s extreme sensitivity, 
spatial resolution, and imaging capabil-
ity can chronicle these elusive events. 

The data shows 
Webb’s ability to 

track solar system 
targets and produce 
images and spectra 
with unprecedented 

detail

the mid-infrared instrument (miri) shoWs never-before-seen details of stephan’s 
Quintet, a visual grouping of five galaxies
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These observations will shed light on the process of star forma-
tion. Star birth propagates over time, triggered by the expan-
sion of the eroding cavity. As the bright, ionised rim moves into 
the nebula, it slowly pushes into the gas and dust. If the rim 
encounters any unstable material, the increased pressure will 
trigger the material to collapse and form new stars. Conversely, 
this type of disturbance may also prevent star formation as the 
star-making material is eroded away. This is a very delicate bal-
ance between sparking star formation and stopping it.

Webb will address some of the great, open questions of 
modern astrophysics: What determines the number of stars 
that form in a certain region? Why do stars form with a certain 
mass? Webb will also reveal the impact of star formation on the 
evolution of gigantic clouds of gas and dust. Located roughly 
7,600 light-years away, NGC 3324 was imaged by Webb’s NIR-
Cam and MIRI.

From Distant Depths to cosmic backyarD
With star forming regions, star births and star deaths in sight, 
thousands of galaxies and galaxy clusters, a sneak peak to the 
time when our universe was newly born, and scanning planets 
beyond our solar system, Webb’s data is a cosmic treasure trove. 
However, Webb is not just looking far away into the time acting 
like our time machine but will also be observing our own cosmic 
backyard i.e. our solar system. A continuous stream of data will 
now keep flowing from Webb’s fast and vast observations.

Among the recently commissioned early data are a couple 
of images of Jupiter and images and spectra of several aster-
oids, captured to test the telescope’s instruments before science 
operations officially began on July 12. The data demonstrates 
Webb’s ability to track solar system targets and produce images 
and spectra with unprecedented detail.

Jupiter’s images revealed familiar features of our solar sys-
tem’s enormous planet in these images seen through Webb’s infra-
red gaze. A view from the NIRCam instrument’s short-wavelength 
filter shows distinct bands that encircle the planet as well as the 
Great Red Spot, a storm big enough to swallow the Earth. The 
iconic spot appears white in this image because of the way Webb’s 
infrared image was processed. At left Europa, a moon with a prob-

able ocean below its thick icy crust, and the target of NASA’s forth-
coming Europa Clipper mission is also visible. What’s more, Euro-
pa’s shadow can be seen to the left of the Great Red Spot. Other 
visible moons in these images include Thebe and Metis. Addition-
ally, Webb easily captured some of Jupiter’s rings, which especially 
stand out in the NIRcam long-wavelength filter image.

“We have seen distant galaxies, as they were when the uni-
verse was less than a billion years old, and we’re just begin-
ning the search. We have seen galaxies colliding and merging, 
revealing their chemical secrets. We have seen one black hole 
close up, in the nucleus of a nearby galaxy, and measured the 
material escaping from it. We’ve seen the debris when a star 
exploded, liberating the chemical elements that will build the 
next generations of stars and planets. We have started a search 
for Earth 2.0, by watching a planet transiting in front of its star, 
and measuring the molecules in its atmosphere,” said Webb 
senior project scientist John Mather. SP

star-forming region in the Carina nebula Captured in infrared light by the near-infrared Camera (nirCam) 
and mid-infrared instrument (miri)

Jupiter, Center, and its moon europa, left, are seen through the 
James Webb spaCe telesCope’s nirCam instrument
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The ABC of SAf
The race to ramp up Sustainable Aviation Fuel (SAF)

By Byron Bohlman

Hydrogen fuel. All-electric propulsion. Hybrids. 
Open fan. Gasturbine. SAF. These are the new buzzwords that 
are now part of industry vocabulary as aircraft and engine 
manufacturers, airlines, and everyone in the supply chain race 
to meet the goal of carbon neutrality by 2050.

Alarming climate change data, public pressure, and the pan-
demic put new focus on the aviation sector’s estimated three per 
cent CO2 contribution. Airlines have been quick to identify their 
most fuel inefficient fleet types and remove them from service. 

OEMs were equally quick to accelerate development of more 
environmentally-friendly products. The current emphasis is on 
propulsion systems that are powered by clean-burning sources – 
electricity, hydrogen, and sustainable aviation fuel (SAF.)

Interest In bIofuel started years ago
The move to SAF, in particular, is gaining the most momen-
tum, yet research on SAF viability production started some two 
decades ago. Then, biofuels produced from plant matter offered 

The environmenTal benefiTs of susTainable aviaTion fuel (saf) are clear buT iTs cosT needs To come down significanTly 
To make a difference
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cleaner-burning power. Embraer’s 202 Ipanema was the first 
aircraft in the world certified to run on biofuel back in 2004.

Since then, the source of biofuel production has expanded 
to include residues from cooking oil, municipal waste, plant oil, 
waste gases, and agriculture that would be left to decompose in 
the environment.

How Is saf made?
A process called hydrodeoxygenation removes an oxygen atom 
from and adds hydrogen atoms to common renewable biogenic 
raw materials, like plants, and waste materials, such as animal 
fats and used cooking oil which are pre-treated to eliminate 
impurities. One of the most toxic of these is sulphur which is 
common in petroleum-based products. The result is a high-
energy density hydrocarbon that can be isomerized. The modi-
fied hydrocarbon structure can then be branched and used to 
create new raw materials, including cleaner-burning jet fuel.

The overall sustainability of a new fuel is determined by its 
CO2 output across its lifecycle, from production through con-
sumption. Plants, for example, absorb CO2 as they grow yet 
they produce an equal volume of CO2 when they are burned as 
biofuel in a combustion engine. The net result is a carbon zero 
product. Yet the raw material-to-fuel production process itself 
generates CO2 emissions. When that process is considered, 
lifecycle CO2 emissions from SAF are up to 80 per cent lower 
than those from current fossil-based jet fuel.

saf Is gaInIng speed
SAF has been tested on commercial aircraft for years and is 
now routinely used by many of the world’s leading airlines. The 
latest carrier to start using SAF is Malaysia Airlines. On June 7, 
flight MH603, a B737-800, took off from Kuala Lumpur for Sin-
gapore fuelled by SAF provided by Neste MY. Neste (Finland), 
World Energy (USA), Alder Fuels, and SkyNRG are the world’s 
biggest SAF refiners and suppliers according to Earth.org, a 
non-profit environmental organization.

Today, however, the only SAF on the market certified for 
commercial use is a blend of half-Jet-A and half SAF. ASTM (for-

merly the American Society for Testing and Materials) specifica-
tion D7566 governs requirements for the manufacture of non-
petroleum alternate drop-in jet fuels.

The goal of non-blended 100 per cent SAF is within reach 
but its widespread application will take some time.

wHy all tHe Hype over saf?
Quite simply, it’s fast to implement and effective. 

Raw materials for SAF can be sourced locally. Supporting 
local economies reduces dependence on big oil producers and 
can offset volatility in supply and pricing. Moreover, fuel sources 
from crops can be cultivated without impacting food produc-
tion. The fast-growing camelina plant, for example, can grow on 
wheat fields that would normally be left fallow for a year. The 
lipid oil in the seeds from the jatropha plant are ideal for pro-
ducing fuel but are toxic to humans and animals. Algae thrives 
on CO2 and grows quickly, producing up to 15 times more oil per 
square kilometer than other crops.

saf Is drop-In ready
Airlines are already using blended SAF. It can be “dropped in” 
to aircraft tanks to replace traditional fuel without any modifi-
cations to the airplane or fuel delivery systems. That’s welcome 
news for engine manufacturers, airports, and fuel suppliers. The 
next leap in application will be a 100 per cent unblended product.

Production needs to be on a massive scale so that cost 
comes down. Only then will we see SAF’s impact which could 
“contribute nearly 65 per cent to the reduction in emissions 
needed to reach the net-zero target in the next three decades,” 
according to Earth.org.

The volume of SAF needed for the industry to achieve its 
zero emissions target is daunting given the infancy of the prod-
uct. Only 3,70,000 flights have used SAF over the last five years. 
Even considering projected growth in aircraft movements, a 
staggering 449 billion litres will be necessary by 2050. Only 
about 100 million liters of SAF were used in 2021.

saf Is just one part of tHe plan
Earth.org estimates that SAF production represents less than one 
per cent of global jet fuel and is more expensive than conven-
tional jet fuel. The environmental benefits of SAF are clear. Its 
cost, however, will need to come down which may be forthcom-
ing given the high price of crude oil and aviation turbine fuel.

In parallel, manufacturers are developing more fuel-efficient 
engines, including hybrid powerplants that use both electricity 
and SAF that could be in service by the mid 2030s. Engines that 
run on non-CO2 producing hydrogen are already here. H2Fly 
of Germany flew its four-seat HY4 hydrogen-powered airplane 
from Stuttgart to Friedrichshafen at the Aero Friedrichshafen 
show in April.

Completely new aircraft designs are emerging which incor-
porate new propulsion systems. Electric power will likely be 
rolled out on smaller regional turboprops and jets, like Embraer’s 
Energia family and ATR’s EVO, before the technology is ready for 
bigger airplanes. That isn’t stopping the UK’s  Easyjet from part-
nering with GKN Aerospace to explore hydrogen fuel cell technol-
ogy for use on medium-range aircraft.

But SAF and new airplanes alone won’t get the industry to its 
2050 carbon neutral goal. Improvements in infrastructure and 
greater efficiency moving aircraft through the air and on the 
ground will help lower CO2 emissions.

The road to 2050 will be long, but every journey starts with 
a single step. And that first step is SAF. SPSource: Earth.org

ExpECtEd SAF rEquirEd For  
NEt ZEro 2050
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The CFM InTernaTIonal rISe (revoluTIonary InnovaTIon For SuSTaInable engIneS) TeChnology aIMS To produCe a draMaTICally new 
generaTIon gaS-TurbIne engIne deSIgn ThaT wIll have an open roTor or Fan wIThouT The ConvenTIonal pod around The roTaTIng Fan bladeS

Rise of the  
Next GeNeRatioN

There’s no dispute about the need for future engines to be far greener than present ones. So 
what will the next generation of commercial engines look like?

By JOSEPH NORONHAph
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With the danger of anthropogenic global warming 
leading to irreversible climate change now firmly on the global 
agenda, commercial aviation is in a sticky situation. The airline 
industry is hardly a major source of greenhouse gases, produc-
ing just 2.5 per cent of global CO2 emissions. But it is undeni-
ably one of the fastest growing sources. In fact, net aviation 
emissions could more than triple by 2050. That makes com-
mercial aviation a bad guy and puts it under intense pressure 
to decarbonise. At the October 2021 Annual General Meeting of 
the International Air Transport Association (IATA), member air-
lines agreed to commit to net-zero carbon emissions by 2050.

The industry is following a multipronged approach to achieve 
IATA’s challenging goal. According to Safran CEO Olivier Andries, 
“The next generation of airplanes must reduce emissions by 90 
per cent as compared with the current fleet.” Of this dramatic 
reduction, 40 per cent is expected to come from new engine and 
airframe technologies, 40 per cent from the use of Sustainable 
Aviation Fuels (SAF) and 10 per cent by streamlining air traffic.

A Brief History of Power
Reciprocating piston engines were the only means to power 
aircraft during the first few decades of flight. However, in the 
1930s, two technologists working independently developed a 
new and more powerful type of aeroengine – the turbojet. In 
Germany, Hans von Ohain produced the HeS.3B engine. And 
on August 27, 1939, it resulted in the world’s first successful 
turbojet-powered flight by the Heinkel He 178. In Great Brit-
ain, it was Frank Whittle who invented the gas-turbine engine 
that powered the first British jet, the Gloster E.28/39, which 
first flew on May 15, 1941.

Early turbojets were inferior to piston engines since they 
produced too little power and consumed too much fuel. How-
ever, their performance rapidly improved and the first flight of 
the de Havilland DH.106 Comet – the world’s first commercial 
jet aircraft – took place on July 27, 1949. Turbojets were suc-
ceeded by turboprops and turbofans. The first turboprop airliner 
to enter service was the Vickers Type 701 Viscount on April 18, 
1953, powered by Rolls-Royce Dart 510 engines. The transition 
from fuel-guzzling turbojets to fuel-efficient turbofans happened 
gradually. The Rolls-Royce RB.80 Conway low-bypass turbofan 
was the first to enter service in the late 1950s, without making a 
splash. Today every large airliner is turbofan powered.

In a turbofan, additional thrust comes 
by forcing air to pass around the main 
engine core rather than through it. This 
air has already been accelerated by the 
inlet fan and provides thrust without 
much increase in fuel consumption. Addi-
tionally, it cools the engine and helps 
reduce engine noise. The bypass ratio of 
a turbofan engine is the ratio between the 
mass flow rate of the bypass stream and 
the mass flow rate entering the core. It 
also describes the relationship between 
the thrust the fan generates and the 
energy required to drive the fan. Modern 
airliner engines have bypass ratios as 
high as 12:1. That pales in comparison 
with what the next generation promises.

remArkABle rise
In 1971, Safran Aircraft Engines of 
France and GE Aviation of the United 

States formed a 50/50 partnership named CFM International 
(CFMI) to develop a new turbofan engine in the 20,000 pound 
thrust class. The resulting CFM56 engine went on to power 
more than 550 commercial and military types of aircraft world-
wide. In 2008, this iconic engine was succeeded by the LEAP 
engine intended to power new narrow-body airliners. LEAP 
introduced several new technologies, including carbon-fibre 
front fan blades and the first Ceramic Matrix Composite (CMC) 
components in the hot section of the engine. CFM has cut the 
fuel consumption of its engines, and therefore the CO2 emis-
sions, by 40 per cent over the past 40 years. Next major leap 
forward – RISE.

The CFM International RISE (Revolutionary Innovation 
for Sustainable Engines) Technology Demonstration Program, 
launched on June 14, 2021, aims to produce a dramatically 
new generation gas-turbine engine design by around 2035. It 
will have an open rotor or fan, also called an unducted fan, 
because it will be without the conventional pod around the 
rotating fan blades. The blades will be of woven carbon com-
posites, and perhaps as large as 156 inches in diameter, thus 
sweeping backward a far greater volume of air than present 
engines.

oPen to oPen rotor tecHnology
Open rotor designs have been tried before, but did not suc-
ceed, partly because of excessive cabin noise compared to 
conventional turbofans. Relatively low aviation fuel prices 
also meant there was no incentive to risk the huge amounts 
needed to develop a radically new engine. However, the time 
is ripe to pursue the open rotor option. For one thing, green 
pressures have trumped purely economic considerations. For 
another, the technology now exists to overcome most of the 
known pitfalls of the design, including noise. The RISE open 
rotor configuration could dramatically increase fuel efficiency, 
mainly thanks to its eye-popping bypass ratio of 75:1. To view 
this figure in perspective, recall that the CFM engines of the 
early 1980s had a bypass ratio of just 5:1. Thermal efficiency 
will also be increased by shrinking the engine core, which 
would increase its already high temperature by as much as 90 
degrees Celsius or more. Only CMCs are capable of withstand-
ing such heat. Other innovative cooling methods will also be 
incorporated.

A major factor behind the confidence 
of technologists that they can overcome 
the many hurdles on the path towards 
the next-generation engine is the rise 
of CMCs. CMCs consist of ceramic fibres 
embedded in a ceramic matrix and are 
a subgroup of composite materials as 
well as of ceramics. They may withstand 
temperatures of up to 1,300 degrees 
Celsius, beyond the melting point of 
many advanced metallic superalloys. 
They also offer significant weight advan-
tages, being only one-third the weight of 
steel. Remarkably, the carbon composite 
blades on GE Aviation’s GE-90 and GEnx 
engines have never had an incident of 
fan blade rupture during their more than 
140 million flight hours in service.

That’s not all. Till now every jet 
engine has invariably burnt kerosene 
or Aviation Turbine Fuel (ATF). Even 
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if CFM’s new baby uses the same fuel it will still reduce fuel 
consumption by at least 20 per cent. But it is the flexibility of 
what this next-generation engine is projected to burn to pro-
duce power that makes it so exciting. Additional technologies 
will make it compatible with 100 per cent SAF (current engines 
can run with only 50 per cent blends of SAF). It will be capable of 
hybrid-electric operation, in which part of the thrust is provided 
by electrical power. It will also be easily 
adaptable to run on hydrogen, the ‘holy 
grail’ of engine designers. According to 
GE Aviation CEO John Slattery, replac-
ing kerosene completely with SAF would 
reduce CO2 emissions by 80 per cent. 
And if hydrogen were the fuel it would 
reduce CO2 emissions by 100 per cent.

tHe Best of tHe rest
Apart from CFMI’s RISE, GE Aviation, 
Pratt & Whitney and Rolls-Royce are all 
working independently or in collabo-
ration to substantially reduce aviation 
emissions. Pratt & Whitney’s Geared 
Turbo Fan (GTF) technology is relatively 
new and therefore has scope for further 
refinement and enhanced fuel efficiency. 

GE Aviation’s upcoming GE9X is the most fuel-efficient tur-
bofan it has ever produced. Rolls-Royce’s UltraFan, expected 
to enter commercial service around 2030, will be the largest 
engine in the world with a fan diameter of 140 inches, and one 
of the most economical. But these engines represent only incre-
mental improvement, not a distinctly new generation.

What unconventional shape might the next generation 
take? Electrical power is already finding 
growing utility in small aircraft for short 
distances. However, for larger planes 
and longer distance, batteries are too 
heavy and cannot store enough energy. 
Hydrogen would surmount this prob-
lem, but the energy density of liquid 
hydrogen is just one fourth that of jet 
fuel, so it will need much larger storage 
tanks. Also it is rather doubtful if hydro-
gen can be produced at the required 
scale and price to power the bulk of 
the airline industry without itself leav-
ing a large carbon footprint. All things 
considered, the RISE open rotor design 
probably offers the brightest hope of a 
truly “next generation” commercial air-
craft engine. SP
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Simulating the flying conditionS uSing VR and aR iS pRoViding pilotS with “in-flight” tRaining wheRe they don’t need to leaVe the gRound. 
thiS makeS the pRoceSS SafeR, faSteR and moRe coSt-effectiVe.

Pilot shortage has been a rising concern across the 
aviation industry especially in the post pandemic world. Along-
side the unmatched pilot demand is the lack of resources and 
financial stress to train new recruits that is further causing 
the delay in producing trained pilots timely. Boeing’s Pilot & 
Technician Outlook 2021-2040 had reported strong long-term 
demand for newly qualified aviation personnel. The report esti-
mated 6,12,000 new pilots (including 45K+ business jet pilots), 

6,26,000 new maintenance technicians and 8,86,000 new 
cabin crew members are needed to fly and maintain the global 
commercial fleet over the next 20 years.

Turning to technology could be the answer to cover up this 
demand. The advancement of technology often exposes us to 
far-fetched realities and allows us to experience them up-close. 
Virtual Reality (VR) is one of those rapidly growing areas which 
is finding use in many different markets. The aviation industry 

Training PiloTs 
VirTually

The use of Virtual Reality (VR) in aviation can no longer be disregarded as it presents wider 
possibilities for an aviation career along with many other logistical benefits

By Ayushee ChAudhAry
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isn’t far from VR adoption either. In fact, it has already experi-
mented with its usage and the applications are further expand-
ing. Augmented Reality and Virtual Reality in aviation market 
are expected to grow to $4.6 billion by 2030, according to a 
research report released by global market research organisa-
tion, Vision gain in its aviation report, Augmented Reality and 
Virtual Reality in Aviation Market Report 2020-2030. Consult-
ing firm Price Waterhouse Cooper had also released a study in 
June 2021 that showed VR learners mastered content four times 
faster than in a classroom setting, were 275 per cent more con-
fident to apply skills learned after training, and were more emo-
tionally connected and focused than classroom or e-learners.

VR flight simulatoR 
It is established that pilot training is a costly, risky and time-
taking procedure. Today, simulating the pilot experience using 
VR and AR is providing pilots with “in-flight” training where 
they don’t need to leave the ground. This makes the process 
safer, faster and more cost-effective. These simulators allow 
the trainees to be in touch with a real 
cockpit by using advanced technology 
with respect to visuals, motions, com-
munication, etc. Simulators also rep-
licate risky conditions without putting 
any lives in danger. They help in sav-
ing fuel and avoiding any wear-and-tear 
on aircraft and engines. However, flight 
simulators are huge, heavy and expen-
sive which makes pilot training a costly 
affair. Flight simulators had been in 
use to train pilots for many years and 
decades now but as aviation technology 
kept advancing, VR is now expected to 
notch up an entirely new era of profes-
sional pilot training.

Examples
The US Air Force had launched an exper-
imental training programme called ‘Pilot 
Training Next’ class with 30 students, 
using VR headsets and advanced Artificial Intelligence (AI) bio-
metrics instead of traditional multimillion-dollar flight simula-
tors. In a span of mere four months, 13 pilots were certified as 
opposed to the usual pilot-training system that takes about one 
year. This VR flight training came in at a cost of $1,000 per unit, 
instead of the usual $4.5 million for a legacy simulator, high-
lighted Air Charter Service (ACS).

Students were able to fully engage with the cockpit; the tech-
nology allowed the flexibility to change one cockpit for another 
in a few seconds and also let students analyse a flight that had 
been captured and uploaded into the VR simulator.

In another example, Embry Riddle Aeronautical University 
(ERAU) also added VR into its private pilot training curriculum. 
This allowed students an immersive training experience and 
reduced the amount of time for a student to solo by 30 per cent. 

The Brazilian airline Azul also hopped on to the VR train by 
signing a partnership with Plan XP, a company specialised in 
innovation and technology, to employ virtual reality glasses and 
hand movement sensors for the training of new pilots.

the futuRe of VR pilot tRaining
Even though VR application is emerging, the aviation industry 
is split up about the effectiveness of using a VR pilot training 

system in pilot training schools. Air Charter Service underlines 
a 2021 study that conducted two experiments to test students’ 
and pilots’ views on VR versus a traditional flight simulator. The 
study found that when comparing VR to traditional mechanical 
flight simulators, the only downside was how pilots interacted 
with cockpit systems using VR, but this improved organically 
with practice. Apart from this, all the subjects involved found 
that VR offered a better learning experience, and that the 
360-degree visibility was a major benefit.

The immersive experience which ensures efficient, less 
costly and competent training to pilots is the strength of VR. 
While VR holds high chances of adoption within the industry to 
cater to the market scenario of pilots, there is also a possibility 
that VR might get integrated instead of live wire scenarios.

The ACS report mentions that current technology uses a VR 
headset or multi-projected environment that simulates a user’s 
physical presence in a virtual environment. But the device that’s 
advancing VR pilot training most significantly is known as a 
haptic system (also called ‘force feedback’ in video gaming and 

military-training applications), which 
has the ability to transmit vibrations and 
other sensations to the user. 

The future of VR flight training will 
also depend on technology’s ability to 
achieve what is being called ‘fused real-
ity’ i.e. the ability to convince the brain 
that it is in a real-life or critical situation, 
even when it knows it’s in a world of vir-
tual reality.

There can be doubts & differences 
of opinions as is with any new technol-
ogy but the use of VR in aviation can 
no longer be disregarded as it presents 
wider possibilities for an aviation career 
along with many other logistical benefits. 
Technology breakthroughs in the future 
will witness VR applications and devices 
becoming more powerful and better at 
creating higher-quality visuals.

Benefits of Virtual Reality (VR)
•	 VR	 allows	 the	 flexibility	 for	 remote	 training	 capabilities	

without the need for a student to move around much. 
•	 It	reduces	travel	costs	and	employ	instructor	resources	and	

hours across locations.
•	 VR	training	facilitates	quicker	and	better	learning	as	well	as	

better knowledge retention which further makes way for a 
higher student pass rate.

•	 VR	has	established	itself	for	less	retraining	and	better	pilots	
that can recall emergency procedures and checklists.

•	 VR	provides	trainees	360	degrees	field	of	view	instead	of	a	
traditional 180 degrees. 

•	 With	extremely	 realistic	 scenarios	 including	weather,	 run-
ways, formation flying, etc., VR allows the pilot deeper per-
ception unlike a static screen that lacks the depth.

•	 VR	 headsets	 are	 certainly	 more	 maintenance	 friendly	 as	
opposed to usual flight simulators or actual aircraft hence 
they are greatly cost effective. 

•	 VR	also	holds	the	potential	of	improving	the	training	proce-
dures by increasing standardisation. 
Even with these exciting possibilities, VR pilot training has 

some way to go before establishing its ground in the mainstream 
pilot training. For now, it is emanating in leaps and bounds. SP
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Being a pilot is a fancy and admirable job, however 
it can also be a highly stressful one. Considering the irregu-
lar & demanding schedules, jet lags, long hours of travel, being 
away from family, pressure to perform & be deemed fit and 
most importantly the responsibility of ensuring safe travels for 
so many passengers aboard the flight, pilots have a lot going on 
under the caps.

The mental stress that pilots tend to experience has been 
a subject of mixed reactions. Lately though discussions have 
been brewing around the issue. Experts and members from the 

aviation industry have been acknowledging and considering the 
need to discuss and take initiatives to ensure mental well being 
for the pilots. Prior to taking off, monitoring self for possible 
stress indications is as important as monitoring the aircraft for 
possible glitches, they believe.

The National Business Aviation Association (NBAA) specifi-
cally talks about managing stress in single-pilot operations. Of 
the many physiological factors that can affect our ability to han-
dle difficult tasks, stress may be the most familiar to us, but also 
among the most difficult to mitigate. And single-pilot operators 

A Pilot’s 
MentAl Well-being

Monitoring self for possible stress indications is as important as monitoring the aircraft for 
possible glitches

By Ayushee ChAudhAry
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may face the greatest risks from stress at the worst possible 
time, states NBAA.

European Business Aviation Association’ (EBAA) European 
Pilot Peer Support Initiative (EPPSI) highlights the following fac-
tors that can put a pilot’s mental wellbeing under pressure:
•	 job-related	stresses;
•	 personal	life	stresses;
•	 concern	over	medical	and	license	issues;
•	 substance	abuse	and	addiction	issues;
•	 performance	issues;
•	 professional	standard	issues.

Tools & iniTiaTives in place
In the recent times though, the effects of stress are getting 
acknowledged throughout the industry, with many resources 
also being made available to help pilots recognise the signs of 
stress and mitigate them appropriately when preparing for a 
flight and making the final go/no-go decision.

NBAA suggests frequently performing a mental checkup as 
necessary. As with other aspects of operational safety, proper 
planning is also key toward mitigating the effects from stress on 
the flight deck, it states. Four-time space shuttle astronaut Char-
lie Precourt, who now serves as chair of the Citation Jet Pilots 
Association (CJP) Safety and Education 
Foundation and the CJP Safety Commit-
tee also echoes, “Preparation helps us to 
avoid ugly surprises that can send our 
stress levels soaring. It’s always better to 
be able to say, ‘I’ve seen this before and 
I know how to handle it,’ rather than to 
be faced with a big question mark at the 
absolute worst moment.”

The association further adds that 
one of the simplest tools to combat stress 
may be a mnemonic instilled in many 
pilots from their earliest days of flight 
training.

“I’m a big fan of the IMSAFE check-
list [Illness, Medication, Stress, Alcohol, 
Fatigue and Emotion],” says Dr Greg 
Vanichkachorn, transportation sec-
tion chief and senior aviation medical 
examiner at the Mayo Clinic. “It’s a good 
chance for single pilots to stop, give ourselves a once-over and 
ensure we’re prepared for the flight.”

NBAA’s Risk Management Guide for Single-Pilot Light Busi-
ness Aircraft also addresses the effects from stress to overall 
decision-making. The guide includes a comprehensive Flight 
Risk Assessment Tool (FRAT) worksheet that single pilots can 
use to assess the overall risk likelihood and severity for all iden-
tified risks for a given flight. Using a FRAT can also help single 
pilots as certain the likelihood of potentially stressful situations 
ahead of a flight and use that assessment to help them make 
the final decision. Different pilots may have different triggers 
for stress, so it’s also important that pilots apply FRAT results 
against their own stress profiles in addition to company policies.

In addition to having checklists, Todd Hotes, flight opera-
tions management and chief pilot for Polymer Resources, also 
emphasised how a FRAT, a full safety management system 
(SMS) or employing crew resource management/single-pilot 
resource management (CRM/SRM) all contribute to mitigat-
ing stress for single pilots. “These are all tools we have avail-
able to us to help make us more professional pilots,” he said, 

“and becoming a more professional pilot, in turn, reduces our 
stress levels.”

Last year, CJP launched its “Safe to Land” initiative to reduce 
runway mishaps, encompassing new procedures and callouts at 
specific “gates,” beginning from top-of-descent and continuing 
through the approach and landing. NBAA acknowledged how 
such defined procedures can also help pilots keep their stress 
levels in check, Precourt said.

Learning to properly manage external stress factors is 
another important duty for single pilots. Company employee 
assistance programmes (EAPs) and outside counseling options 
can be explored.

Adapting healthier lifestyle habits, including exercise and 
diet, ensuring proper rest and avoiding fatigue also help miti-
gate the effects from stress.

eBaa’s piloT peer supporT programmes
EBAA had also introduced a Pilot Peer Support Programme 
(PPSP). The PPSP is a formal structure or system whereby a 
pilot needing help can get support with mental wellbeing or life 
stress issues from a dedicated and trained colleague in a confi-
dential setting. Such concerns are dealt with appropriately, with 
flight safety and the pilot’s welfare being the critical factors. 

There is still a lot of fear of repercussions 
and a stigma around topics such as psy-
chological and mental health and this is 
an issue not unique to Business aviation. 
The question as to the effectiveness of 
an imposed programme in solving psy-
chological issues as opposed to the gen-
eral destigmatisation of mental health 
remains to be seen, EBAA had stated.

At the heart of this programme are 
Pilot Peers: motivated fellow pilots who 
are trained in basic listening and coun-
selling skills. They have extensive knowl-
edge of company policies and pathways 
to help which can assist the pilot in 
addressing their problems. These Peers 
are trained, mentored and supported by 
a suitably qualified Mental Health Pro-
fessional (MHP). A Programme Lead or 
Programme Co-ordinator is in charge of 

the day to day running of the programme. An Oversight Com-
mittee of key stakeholders studies anonymised data from the 
programme and makes any appropriate recommendations for 
the company Safety Management Systems as well as for the 
running of the programme itself. Just Culture principles apply 
throughout. The programme operates with the belief that a 
well organised support system may prevent mental or personal 
issues from becoming a greater liability to both the individual’s 
career and the organisation’s safety performance. 

While the internal stress dealt by pilots remains a topic 
of concern that is coming to surface, steps towards ensuring 
a mental wellbeing of pilots are needed to facilitate a healthy 
and safe experience. Acknowledgment of the issue, availability 
of tools post the concerns arise are important but what is also 
crucial is to prepare them and have pre-situational scenarios 
so as the pilots are better prepared for stressful situations. 
Thus, the trainings must be designed in manners that they 
expose them to extreme situations, prepare them as well as 
inform them about the possibility of mental stress and the 
available tools. SP
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ask any group of aspiring combat pilots to name 
the most significant Royal Air Force (RAF) fighter aircraft in the 
early stages of the Second World War and most would probably 
say it was the Supermarine Spitfire. They would be wrong. It 
was rather the Hawker Hurricane that accounted for more than 
1,500 Luftwaffe aircraft shot down during the crucial first year 
of the War. And this number was only slightly exceeded by all 
other RAF aircraft combined. During the Battle of Britain itself, 
Hurricanes flew around 35,000 operational sorties and notched 
up over 60 per cent of the air victories, more than the Spitfires 
and ground defences combined. The Hawker Hurricane was 
eventually produced in 24 different variants and sub-variants 
and flew in a variety of roles with 25 air forces around the world. 

The single-seat Hurricane, manufactured by Hawker Air-
craft, Ltd, was the first British monoplane fighter. Every signifi-
cant aircraft till the mid-1930s had been a biplane. Although 
monoplane designs had been occasionally tried out, they were 
considered unstable and too radical to succeed as fighter air-
craft. After considerable effort to convince the British Air Minis-
try, and the introduction of major innovations including retract-
able landing gear, Hawker finally received its first order in June 
1936. In fact the contract for the now officially-designated Hur-
ricane was for 600 planes – one of the largest till then for a 
single military aircraft in peacetime. The Hurricane first flew 
on October 12, 1937, and 40 aircraft were built within three 
months. It entered RAF squadron service in December 1937. 

The Hurricane had a stubby and unremarkable appearance, 
unlike the sleek, streamlined and glamorous Spitfire. It was a 
low-wing cantilever monoplane with a steel-tube structure. An 
advantage of this structure was that cannon shells could pass 
right through the wood and fabric covering without exploding, 
as numerous live engagements proved. Most damage to the air-
frame was relatively simple to repair, even by ground crew at 
the airfield. The enclosed cockpit was a first for RAF pilots. In 
fact the transition from flying biplanes with fixed undercarriage 
and open cockpit to monoplanes with retractable undercarriage 
and enclosed cockpit was a quantum leap. However, the plane 
had excellent flight characteristics. Performance wise, the new 
fighter was 80 to 95 km/h faster than most of its biplane rivals. 
It was the first RAF fighter capable of exceeding 300 miles (480 
km) per hour in level flight. A single Rolls-Royce PV-12 Merlin, 
twelve-cylinder, 990 horsepower engine driving a two-blade, 

fixed-pitch wooden propeller, supplied power. In 1939, Hawker 
introduced a variable-pitch, three-blade propeller that signifi-
cantly increased the aircraft’s climb performance and service 
ceiling. The main armament consisted of a formidable array of 
eight remotely-operated wing-mounted 0.303-inch Browning 
machine guns. This facilitated short, sharp dogfights. 

When the Second World War broke out, the RAF already 
had over 550 Hurricanes equipping a total of 18 fighter squad-
rons, with another 3,500 aircraft on order. They proved invalu-
able in countering the Luftwaffe air raids. Hurricanes shoul-
dered the major share of air combat in the Battle of France 
(May–June 1940). By the time the Battle of Britain – the first 
major military campaign fought entirely by air forces – com-
menced in July 1940, the RAF had 30 Hurricane squadrons 
as compared to just 19 Spitfire squadrons. The Hurricane was 
slower than the Spitfire and not really equal to the versatile 
Messerschmitt Bf 109 fighter, especially in a climb and descent, 
but proved superior to the German aircraft in a turning fight. 

Since wave after wave of lumbering Luftwaffe bombers 
were being deployed against Britain, the RAF simply decided 
to assign them to the Hurricanes while using the Spitfires to 
tackle the escorting Bf 109 fighters. The concentrated wall 
of fire of the Hurricane’s eight machine guns proved deadly 
against the German bombers. The Hurricane was also sim-
pler to fly, less prone to landing accidents, and far quicker to 
restore to frontline service when it sustained combat damage, 
than the Spitfire was. A total of 1,715 Hurricanes flew with 
the RAF Fighter Command in the three and a half months of 
the Battle of Britain, far in excess of all other British fighters 
combined. Britain’s victory in the three month air campaign 
would not have been possible without the Hurricane.

The Hurricane was of relatively simple construction and 
ease of manufacture and hence much cheaper than the Spit-
fire. It took just 10,300 man hours to build a Hurricane against 
15,200 man hours for a single Spitfire. When production 
ceased in July 1944, 14,487 Hurricanes had been manufac-
tured in Britain and Canada, with some more aircraft pro-
duced in Belgium and Yugoslavia. According to Paul Beaver, 
an aviation historian and pilot, without the Hawker Hurricane, 
Britain would probably have lost the Second World War. SP

— Joseph NoroNha

THE HEROIC HAWKER  
HURRICANE

Without the Royal Air Force’s first monoplane fighter aircraft, Britain 
would probably have lost the Battle of Britain, and eventually the 
Second World War
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DRDO cOnDucts successful maiDen flight 
Of autOnOmOus flying Wing technOlOgy 
DemOnstRatOR

Maiden flight of the Autonomous Flying 
Wing Technology Demonstrator was 
carried out successfully by DRDO on July 
1, 2022. Operating in a fully autonomous 
mode, the aircraft exhibited a perfect 
flight, including take-off, way point navi-
gation and a smooth touchdown. This 
flight marks a major milestone in terms 
of proving critical technologies towards 
the development of future unmanned 
aircraft and such strategic defence tech-
nologies. The airframe, undercarriage 
and entire flight control and avionics 
systems used for the aircraft were devel-
oped indigenously. The UAV is designed 
& developed by Aeronautical Develop-
ment Establishment (ADE).

aRtificial intelligence (ai) centRe Of 
excellence (cOe) launcheD by iaf
The IAF Centre of Excellence for Ar-
tificial Intelligence under the aegis of 
UDAAN (Unit for Digitisation, Automa-
tion, Artificial Intelligence and Applica-
tion Networking) was inaugurated by Air 
Marshal Sandeep Singh, Vice Chief of the 
Air Staff (VCAS), on July 9, 2022 at Air 
Force Station Rajokri, New Delhi.

A Big Data Analytics and Al Platform 
has been commissioned in the IAF’s Al 
Centre, for handling all aspects of Analyt-
ics, Machine Learning, Natural Language 
Processing, Neural Networks and Deep 
Learning algorithms. The high-end com-
pute requirements would be undertaken 
by the latest Graphical Processing Unit 
powered servers.VCAS said that IAF has 
taken proactive steps to embed Industry 
4.0 and Al based technologies in its war 
fighting processes. He reiterated that 
the AI COE with high end compute and 
big data storage capabilities, coupled 
with full spectrum Al software suites, 
would substantially enhance operational 
capability of IAF. The Al based applica-

tions are being developed with inhouse 
expertise in coordination with various 
PSUs, MSMEs and leading academia in 
the field of Artificial intelligence.

Civil aviatioN
AsiA-PAcific

akasa aiR unveils its aiRline cReW unifORm

Akasa Air, India’s newest airline, 
unveiled the first look of its airline 
crew uniform, featuring a youthful and 
contemporary design, and colours that 
reflect the warm, friendly and happy 
personality of Akasa Air. Keeping in 
mind ergonomics, aesthetics and com-
fort, Akasa Air is the first Indian airline 
to have introduced custom trousers, 
jackets, and comfortable sneakers for its 
airline in-flight crew.

The uniform is inspired by the com-
pany’s core beliefs of employee centricity 
and sustainability. The trouser and jacket 
fabric has been specially made for Akasa 
Air, using recycled polyester fabric which 
is made from pet bottle plastic salvaged 
from marine waste. The uniform fit focus-

es on providing the best possible stretch 
to ensure employees’ comfort over their 
busy flight schedules. Given the mobile 
lifestyle of crew members and long hours 
spent standing, the sneakers are light, 
and contain extra cushioning from heel to 
toe to ensure better support. In line with 
Akasa Air’s approach towards sustain-
ability, the sole of the sneakers is carved 
from recycled rubber and manufactured 
without any use of plastic.

AmericAs

PRatt & Whitney anD embRaeR cOmPlete 
100 PeR cent saf flight testing
Pratt & Whitney and Embraer have suc-
cessfully tested a GTF-powered E195-E2 
aircraft on 100 per cent Sustainable 
Aviation Fuel (SAF). The test,with one 
engine running on 100 per cent SAF, 
validated that GTF engines and the E-
Jets E2 family can fly on both engines 
with blends of up to 100 per cent SAF 
without any compromise to safety or 
performance. The aircraft completed two 
days of ground tests at Fort Lauderdale 
International Airport, culminating in 
a 70-minute flight test at Vero Beach 
Regional Airport in Florida.

All Pratt & Whitney engines and 
Embraer aircraft are currently certified 
to operate with SAF blended up to 50 
per cent with standard Jet A/A1 kero-
sene, according to ASTM International 
specifications. Future specifications will 
enable blends of up to 100 per cent SAF 
to maximise the emissions reduction 
potential of using fuel derived from sus-
tainable, non-fossil-based feedstocks. l

APPointments

IndIan aIr Force
Air Marshal A.P. 
Singh assumed the 
appointment of Air 
Officer Commanding-
in-Chief (AOC-in-C) 
Central Air Command 
(CAC) on July 1, 2022. 
His operational ten-

ures include being the Flight Command-
er and Commanding Officer of a MiG-27 
Squadron and Air Officer Commanding 
of an air base. As a test pilot, he has 
served in ‘Aircraft and System Testing 
Establishment’ in various ranks and ca-
pacities. He was earlier Senior Air Staff 
Officer at Eastern Air Command.

GULFSTreaM
Gulfstream Aerospace recently named 
Mark Bates as General Manager of their 
Farnborough facility in England. Most 
recently, he was a Director of Services, 
overseeing maintenance for the Gulf-
stream G650 and Gulfstream G700 as 
well as entry into service for the G700.

HIndUSTan aeronaUTIcS LIMITed
Mihir Kanti Mishra has taken over 
as Chief Executive Officer of HAL’s 
Bangalore Complex. Prior to this, he 
was heading Aerospace Division as 
General Manager. His experience in 
HAL includes a wide array of business 
verticals - engine, aircraft and space.
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It has been a turbulent summer for Indian scheduled 
airlines, especially the low cost carriers, as they have recorded 
a marked increase in mid-air incidents, attracting considerable 
media attention. Social media is flooded with reactions of vari-
ous concerned passengers.

Indian low cost carrier SpiceJet has had the maximum num-
ber of these incidents. Starting from May 1, 2022 wherein its 
Boeing 737MAX from Mumbai to Durgapur encountered severe 
turbulence, resulting in atleast two passengers getting admit-
ted to ICU and 12 getting hospitalised. Since then, there have 
been a series of mid-air incidents relating to oil filter warning, 
crack in the windshield, cabin pressure failing to built, bird hit 
with engine catching fire, Fuselage door warning on take-off 
roll, Smoke in cabin among others.

Spotlight fell on SpiceJet when three incidents happened on a 
single day – July 5. In that, windshield cracks were observed on a 
Q400, the Delhi-Dubai flight had to make an emergency landing 
in Karachi due to fuel indicator light malfunctioning and a B737-
700F freighter to Chongqing returning to Kolkata due weather 
radar malfunction. This was followed, on July 11, by Boeing 
737MAX reporting problem with nose wheel strut at Dubai. Fur-
ther, on July 14, IndiGo’s flight had to be diverted to Jaipur due 
engine vibrations. On July 16, Air India Express flight had to be 
diverted to Muscat due to burning smell in the cabin. On July 17, 
once again Indigo’s Sharjah-Hyderabad flight had to be diverted 
to Karachi due to an engine problem. Most incidents are related 
to technical snags, maintenance related occurrences and faulty 
engineering practices, spread across different types of aircraft.

This marked rise in incidents has raised questions about 
India’s oversight on the civil aviation industry. Deeply concerned 
by this, on July 5, the national regulator, Directorate General of 
Civil Aviation (DGCA) issued a show cause notice to SpiceJet, 
highlighting the poor internal safety oversight and inadequate 
maintenance actions leading to degradation of safety margins.

Continued technical incidents have further prompted the 
DGCA to undertake more spot checks. DGCA has observed 
shortage of competent certifying staff at transit stations and 
bases, hence, DGCA has directed that staff holding AME Cat-
egory B1/B2 license, with appropriate authorisation, to be com-
pulsorily made available. DGCA has also observed an increas-
ing trend of financially strained airlines continuing to fly the 
aircraft on MEL for longer duration. MEL stands for minimum 
equipment list, under this the airline can clear the aircraft to 
fly with partially serviceable non-critical equipment, however, 

within a certain time frame. It should actually be an exception 
and should never become a practice.

On July 18, DGCA issued stern instructions to the airlines to 
decisively tackle all these issues by July 28. These include:
•	 Improper	identification	of	cause	of	a	reported	defect.
•	 Increasing	trend	of	MEL	releases.
•	 Non-availability	of	required	certifying	staff	to	cater	to	mul-

tiple scheduled arrivals/departures in a short interval.
Indian civil aviation so far has a good safety record but the 

last few months’ situation is worrisome. There is an urgent 
need to introspect our maintenance practices. There are clear 
indications that there is apparent negligence and maintenance 
crew is not adhering to safety rules and regulations. We have so 
far been lucky that we have not yet had a major accident lead-
ing to a major loss of life or aircraft.

Time to act is now. There is a turmoil or whole lot of changes 
in the Indian civil aviation sector, this needs to be recognised by 
the DGCA, MoCA and airlines. It is said in the aviation circles 
that whenever there are changes in the environment, there is 
requirement to be extra vigilant. The sector is growing, new air-
lines like Akasa Air is planned to commence operations possibly 
by month-end and Jet Airways is getting revived too, so there 
is bound to be competition for resources. Shortages of pilots in 
the Indian aviation sector is well known, shortage of mainte-
nance crew is close to 10-15 per cent. There is a requirement to 
address the issues of shortages. Training is still very costly and 
time consuming. Also, in the near future, as there is going to 
be an increased induction of newer aircraft, these demand bet-
ter maintenance and training standards. Also, operations from 
smaller and newer airports are likely to be increasing due to 
impetus	gained	by	RCS-UDAN	scheme.	At	the	same	time	onset	
of monsoon is likely to bring along its own set of challenges for 
operators and maintenance crew.

Air safety just cannot be compromised. Hence, the need to 
address these challenges is urgent. Requirement at this juncture 
is to raise passenger confidence. There is a requirement to have 
a more vigilant approach by DGCA. Also, it needs to take strong 
action against defaulters, institute a strong deterrent penalty to 
curb any tendency on the part of airlines to resort to short cuts. 
Imposing a fine of miserly ̀ 10 lakhs for violation of training and 
continuity norms by an airline does not convey the right mes-
sage on the part of the regulator. There is a requirement for the 
DGCA and Ministry of Civil Aviation (MoCA) to be more prudent 
in approach and not take any knee jerk reactions.  SP

There are clear indications that there is apparent 
negligence and maintenance crew is not adhering to 
safety rules and regulations.

By Air Vice MArshAl sAnjAy 
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P R O F I C I E N T  I S  C A P A B L E . 

PREPARED IS UNSHAKABLE.

There’s training to check a box and training for excellence. When training 
to meet a requirement, the result is proficiency. When crew train with the 
best—to be the best—skills are sharpened, preparing them for anything.  
It’s like this: Proficient is capable. Prepared is unshakable.
Do you want your pilot to be proficient or prepared?

Call +1.201.584.8262 today or visit FlightSafety.com

https://www.flightsafety.com/business-commercial/pilot/?utm_source=sp-aviation&utm_medium=digprint&utm_campaign=biz-av&utm_content=unshakable
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