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NOTEEDITOR’s

Innovation is an integral part of Aviation as the industry needs to 
constantly reinvent itself. Be the innovations in airframes, propulsion, 
avionics or in the concept of transportation itself (urban mobility, air 
taxis, flying cars, etc.), the aviation sector relies on innovations to 
propel it forward and fly to new heights.

It is no longer science fiction, or a fantasy of mankind! Cars that can fly will be soon 
seen plying on the roads and flying in the air. Straight out of comic books and sci-fi mov-
ies, flying cars are here and will be a game changer in mobility. Operating within the 
existing urban infrastructure, they are expected to redefine the personal transportation 
landscape. In this issue of the magazine, Ayushee Chaudhary profiles the major flying 
cars in the offing and the kind of innovations that have been carried out to make flying 
cars a reality. In another feature, Ayushee covers the innovations taking place in tech-
nology leading to the development of new and more advanced platforms in a feature on 
Next Gen Airliners.

Another major area in aviation where innovation is happening is the aircraft pro-
pulsion. The goal set by the civil aviation industry is to achieve net zero emissions by 
2050 to avert the possibility of climate change. The focus of the industry is to develop 
aero engines that are more fuel efficient which will not only reduce emissions, but also 
reduce consumption of fuel thereby lowering operating costs as well. This issue of the 
magazine carries an article on the subject by Joseph Noronha. There is second article 
on this subject in this issue of the magazine by Isha Jaiswal that has in depth coverage 
of the problem and the steps that the industry has taken to improve fuel efficiency to 
reduce carbon emission. 

With a marked drop in cases of infection by the Coronavirus, the restrictions imposed 
on air travel were being lifted. Unfortunately, with the emergence of new variants of the 
Coronavirus, governments in a number of countries across the world, have once again 
imposed restrictions on air travel. This issue of SP’s AirBuz carries a detailed analysis 
by Ayushee Chaudhary on the impact of the COVID-19 Pandemic on the global airline 
industry and what the industry should expect as the new normal.

Boeing has a highly optimistic forecast for the global airline industry after the world 
recovers from the COVID-19 Pandemic. Boeing expects air passenger traffic in India to 
double by the end of the current decade leading to a four-fold increase in the size of the 
fleet presently with the airline industry in India. This issue of the magazine carries the 
annual Boeing forecast by Rohit Goel, of the prospects of rise in demand for air travel 
leading to growth of the global as well as the Indian airline industry and the consequent 
need for new airliners as well as trained manpower.

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

Jai Hind!
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Editor
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Felicitationsappointment

SP GUIDE PUBLICATIONS (SP'S) WELCOME  
THE NEW UNION CABINET MINISTER AND  

THE MINISTER OF STATE FOR CIVIL AVIATION. 
WE WISH THEM THE BEST FOR SETTING NEW 

MILESTONES AND SERIES OF SUCCESSES IN ONE OF  
THE MOST EVOLVING SECTORS!

Jyotiraditya M. scindia (centre), the new Minister of civil aviation being welcomed by the outgoing civil aviation Minister Hardeep singh Puri (right). 
General V.K. singh (left), the new Minister of state for civil aviation was also accorded a warm welcome.

Jyotiraditya M. Scindia
@JM_ scindia

PH
OT

OG
RA

PH
: P

IB

Delighted to take the baton of the MoCA_GoI from  
Sh @HardeepSPuri ji. I resolve to discharge my duties with 
earnestness & continue the good work undertaken by him.
— Jyotiraditya M. Scindia - Minister of Civil Aviation
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AIRLINE NEWS

TATA SONS, SINGAPORE 
AIRLINES TO INVEST IN VISTARA

The owners of Vistara Airlines namely Tata 
Sons and Singapore Airlines have together 
invested `465 crore in the airline by issuing 
fresh shares into the airline, as per official 
documents collated by Tofler. Tata Sons 
which owns 51 per cent of Vistara, pumped 
in `237.15 crore, while Singapore Airlines 
which owns the remainder, put in `227.85 
crore. This is the fourth capital infusion in 
Vistara since April this year, to shore up its 
finances as the airline, like its peers, is strug-
gling for survival in the face of falling demand 
on account of the devastating COVID-19 
pandemic. The Indian aviation industry is 
estimated to have lost $6 billion in the finan-
cial year that has just ended and may lose a 
similar amount in the current financial year, 
according to Sydney-based consultant CAPA-
Centre for Aviation. Vistara’s promoters first 
put in `200 crore in April 2020 followed by 
`750 crore in July and then `585 crore in 
November. Tata Sons is also in the fray for 
investing in the national carrier Air India.

GOAIR REBRANDS AS GO FIRST 
AFTER 15 YEARS OF FLYING

After being in the skies for 15 years, Wadia 
Group-owned GoAir has rebranded itself as 
‘Go First’ as the airline focuses on ultra-
low-cost business model while the aviation 
industry is grappling with the COVID-19 
pandemic. The announcement comes amid 
reports that the airline was preparing for 
an initial share sale to raise funds for its 
ambitious expansion plans. The Go First 
as ultra-low-cost carrier (ULCC) would 
operate single aircraft type across its fleet, 

which currently has both Airbus A320 and 
A320neos planes in operation. With a mar-
ket share of 7.8 per cent in March 2014, the 
city-based airline breached the 10 per cent 
market share threshold for the first time 
in June 2014 and barring a few occasions it 
kept hovering in the sub-10 per cent range 
till the emergence of the pandemic last year. 

The airline said that at the heart of the 
latest revamp is the full embrace of ULCC 
model and was in the process of transition-
ing all its operations under this new brand. 
The development comes against the back-
drop of the airlines’ industry battling with 
lower passenger numbers and travel restric-
tions due to the second COVID-19 wave. 
With the youngest average fleet among 
Indian low-cost carrier, majority of which 
are A320neos, high-density seating, single 
aircraft type across its fleet, Go First CEO 
Kaushik Khona said the airline has been 
resilient during the really tough times of the 
past 15 months. “Even as the times continue 
to be extraordinary, Go First sees opportu-
nities ahead. This rebranding reflects our 
confidence in the brighter tomorrow. The 
Go First Team will strive to deliver the brand 
and make ‘You Come First’ a reality,” he said. 
The airline’s Vice-Chairman Ben Baldanza 
said India is a fast developing airline market 
and consumers in the country are hugely 
value conscious; but are quite demanding 
when it comes to flying experience.

JET AIRWAYS AWAITS NCLT 
CLEARANCE
April 17, 2021 marked the end of second 
year since Jet Airways was grounded over 
multi-crore unpaid dues after 25 years of 
operations. On October 17, 2020, the Com-
mittee of Creditors had voted in favour of the 
consortium UAE based Kalrock Capital and 
Entrepreneur Murari Lal Jalan. The airline 
had drawn curtains on its operations on 
April 17, 2019 over unpaid dues to the tune of 
`8,000 crore. Soon after its grounding, State 
Bank of India had dragged the airline to the 
insolvency court. Captain Sangeeta Joshi, 
an employee of Jet Airways said that on the 
one hand, it is heartening to see that even 
after two years of grounding, people miss the 
”Joy of Flying” with the “flying sun”. On the 
other hand, “it’s been over six months, with 
innumerable court hearings, but the sword of 
‘slots’ still hangs over our heads.” In 2019, the 
Ministry of Civil Aviation had handed over Jet 
Airway’s slots to other airlines “temporarily.” 
The authorities had “positively” assured that 
the slots would be returned to Jet if and when 
there was a firm business proposal.

Two years on, the employees, lenders, 
vendors, the resolution professional and the 
winning consortium are eagerly awaiting 

the approval from the National Company 
Law Tribunal (NCLT) of the resolution plan 
submitted by the winning consortium. Un-
fortunately, the process is taking longer than 
expected, and it is hampered by the second 
wave of the pandemic. The consortium had 
plans to restart the airline by April 2021. In 
the backdrop of the delay in approvals, in a 
recent interview with Business Line, Jalan 
said that the consortium planned to restart 
the airline within four-five months of the 
approvals from the NCLT.

INDUSTRY NEWS

INDUSTRY SEES PROSPECTS OF 
LONG-TERM REBOUND
After flying into the financial turbulence 
due to the COVID-19 pandemic, the airline 
sector expects passenger traffic to takeoff 
despite the problems afflicting the industry. 
In its latest look at trends for the sector, 
the International Air Transport Association 
(IATA) said it doesn’t expect world air traffic 
to resume to its pre-pandemic level before 
2023. But over 20 years, air traffic should 
almost double, from 4.5 billion passengers in 
2019 to 8.5 billion in 2039. That is, however, 
a drop of one billion passengers from IATA’s 
pre-crisis forecast. Nevertheless, that will be 
good news for aircraft manufacturers, who 
slowed down production during the crisis as 
airlines cancelled orders to stay financially 
afloat. Airbus has already announced its 
plans to step up manufacturing of its best-
selling A320 single-aisle aircraft and should 
reach a record level already in 2023. Boeing, 
on its part, forecasts that airlines will need 
43,110 new aircraft through 2039, which 
will result in a near doubling of the global 
fleet. Asia alone will account for 40 per cent 
of that demand. As with the September 
11 attacks or the global financial crisis of 
2007-2009, “the industry will prove resilient 
again,” Darren Hulst, Vice President of Mar-
keting at Boeing, said last year. Marc Ivaldi, 
research director at the Paris-based School 
for Advanced Studies in the Social Sciences, 
noted that only one per cent of the popula-
tion currently uses air travel. If the biggest 
aircraft fleets are currently in the US and 
Europe, the biggest increases are expected 
in Asia and the Middle East, the consulting 
firm Oliver Wyman said in a recent study. 
Airbus delivered 19 per cent of its planes to 
China, more than the US and this trend is 
not expected to change.

INDIAN AIRLINES UNDER 
PRESSURE AMID COVID-19 SURGE
Airlines in India are under renewed pres-
sure to raise cash or face the risk of having 
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to downsize, consolidate or have their 
planes repossessed by lessors as a surge of 
COVID-19 infections roils travel. Passenger 
traffic fell by nearly 30 per cent in April 2021 
from a month before and has halved again 
in May 2021, forcing even the country’s 
biggest and most cashed-up carrier IndiGo, 
to prepare for action. With traffic plummet-
ing, as per an analyst, IndiGo’s cash burn 
is expected to rise to $3.4 million a day - a 
level last seen in September 2020 - from $2 
million a day at the end of 2020. This means 
IndiGo, which has more than a 50 per cent 
share of the market, may look to raise $543 
million to $679 million amounting to at least 
two quarters of cash burn, said the analyst. 
While IndiGo is seen as a survivor, the situ-
ation is worse for smaller carriers, particu-
larly those without large backers, some 
of which were struggling before the novel 
COVID-19 pandemic hit, analysts say. “India 
hasn’t provided much government assis-
tance or support so the private airlines will 
need to turn to the private sector,” indepen-
dent aviation analyst Brendan Sobie said.

To make matters worse, several coun-
tries, including Britain and the US with 
whom India has had bilateral arrangements 
to operate charter flights, have restricted 
arrivals because of high infection rates. As 
per CAPA, the charters offered a lucrative 
revenue stream for local carriers after the 
Indian government shut down regular inter-
national flights when the pandemic hit. A 
recovery in international traffic to pre-COV-
ID levels is expected only by 2024. The cash 
call comes as Indian carriers are expected 
to report total loss of around $4.5 billion in 
the fiscal year that ended on March 31 and 
will lose a similar amount this year, aviation 
consultancy CAPA India said.

DOMESTIC AIR PASSENGER 
TRAFFIC NOSEDIVES
Domestic air traffic nosedived to 19.20 lakh 
passengers in May 2021 from around 57.3 
lakh in April, registering a sharp 65 to 67 
per cent month-on-month contraction on 
account of the second wave of the pandemic. 
With such a sharp fall, the domestic passen-
ger traffic reached lower than the June-July 
2020 levels. At the same time, the airlines’ 
capacity deployment for May 2021 was lower 
by around 55 per cent with 27,700 depar-
tures as compared to 60,300 departures in 
April this year, indicating the lower demand 
stemming from averseness of consumers to 
travel due to the rise in infections.

For May 2021, the average daily depar-
tures were around 900, significantly lower 
than around 2,000 in April 2021. The average 
number of passengers per flight in May 2021 
was 72, against an average of 93 per flight in 

April 2021, said Kinjal Shah, Vice President 
and Co-Group Head at ICRA. “The gradual 
decline depicts the continuing stress on 
demand, driven largely by the second wave 
of COVID-19, limiting travel to only when 
necessary, while both leisure and business 
travel have been curtailed due to various 
state-wide restrictions and the spread of 
the infections,” she noted. The international 
passenger traffic, which is being carried out 
under Vande Bharat Mission (VBM) and air 
bubble pacts with various countries in the 
absence of regular commercial international 
flight services since late March last year, 
stood at around 1.4 lakh, a sequential de-
cline of around 96 per cent, the report said. 
This was due to the cancellation of flights 
to/from India by several countries such as 
the US, the UK, Singapore, Kuwait, France, 
Canada, Australia, Iran, Indonesia and the 
UAE, which had air bubble pact or are under 
the VBM, citing the increasing coronavirus 
cases, it added. The international opera-
tions through VBM or the ATB route were 
the only source of revenue for airlines and 
the cancellation of flights by the destination 
countries will further impact the belea-
guered domestic carriers, the agency noted.

AIRLINE FINANCE

FINANCIAL LOSS SUFFERED BY 
AIRLINES IN INDIA
Airlines in India are expected to post a con-
solidated loss of $4.1 billion in the financial 
year 2021-22, similar to loss that they are 
estimated to have incurred in 2020-21, taking 
the total losses of two years to around $8 bil-
lion as a result of the pandemic so far, as per 
a report by aviation consultancy and research 
firm CAPA. CAPA expects domestic passen-
ger traffic to be around 80 to 95 million in the 
financial year 2021-22 as against 52.5 million 
in the previous financial year. However, 

despite this growth it will be well below the 
140 million passenger volumes recorded in 
2019-20, CAPA said in the report. This projec-
tion of the traffic volume does not take into 
account the anticipated third wave of the 
pandemic, the report said. It added that the 
full-service carriers are expected to contrib-
ute as much as $2.1 billion in the total losses 
this fiscal, while the budget carriers would 
account for the remaining $2 billion. Airlines 
are estimated to need close to $5 billion of 
recapitalisation in the financial year 2021-22 
just to survive. Out of this, it is estimated that 
around $1.1 billion is in the pipeline in the 
form of initial public offerings, qualified insti-
tutional placements and other instruments. 
This does not include additional funding 
required to achieve solvency. As per reports 
by CAPA, the airline industry in India is likely 
to be heading into a higher-cost environment 
at a time when it can least afford to with a 
possible higher crude prices and currency de-
preciation. Airport charges are also expected 
to be a potential challenge, it added. After a 
massive slump in April and May this year, we 
expect to see a moderate recovery in June as 
activity returns, with an acceleration in traffic 
from the second quarter.

INFRASTRUCTURE

EIGHT NEW FLYING TRAINING 
INSTITUTIONS TO BE SET UP
As per a report from the Ministry of Civil 
Aviation, there are plans to set up eight new 
civil flying training institutions at five civil 
airports in the country with an aim to make 
India a global pilot training hub. The five 
airports selected are at Belagavi and Kala-
buragi in Karnataka, Jalgaon in Maharashtra, 
Khajuraho in Madhya Pradesh and Lilabari 
in Assam. These airports have been carefully 
chosen since they have minimal disruption 
due to weather and civil or military air traf-

AIRPORTS AUTHORITY OF INDIA
On April 7, 2021, Sanjeev Kumar, an IAS officer of 1993 batch, Maharashtra Cadre, took 
over as Chairman, Airports Authority of India. Prior to this, he was the State Commis-
sioner GST, Government of Maharashtra.
BOMBARDIER
On April 26, 2021, Bombardier announced the appointment of Ève Laurier as Vice 
President, Communications, Public Affairs and Marketing. Ève will report directly to 
Bombardier President and CEO, Éric Martel.
INTERNATIONAL AIR TRANSPORT ASSOCIATION
On April 1, 2021, International Air Transport Association (IATA) announced that Willie 
Walsh had taken on the role of Director General of IATA, succeeding Alexandre de Juniac.

appointments
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fic, the report stated. The establishment of 
these eight institutions is aimed at prevent-
ing the exodus of Indian students wanting to 
undergo flying training to foreign institu-
tions. Apart from Indian students, these 
institutions will also be designed to cater to 
the flying training requirements of students 
in India’s neighbouring countries. The Air-
ports Authority of India (AAI), which works 
under the Ministry of Civil Aviation, had 
invited bids to set up these eight flying train-
ing institutions in November last year. The 
parameters on which the bids were called by 
the AAI for these institutions included famil-
iarisation with aviation safety aspects, regu-
latory mechanisms, experience in the field 
of training pilots on manned aircraft and the 
availability of equipment and trainers. “To 
make flying training organisations attrac-
tive for bidders, AAI reduced the minimum 
annual rental to `15 lakh. Furthermore, the 
concept of airport royalty was scrapped to 
make these ventures business-friendly,” the 
Ministry said. The award letters were issued 
on May 31, 2021 to winning bidders: Asia-
Pacific, Jetserve, Redbird, Samvardhane and 
Skynex,” the Ministry said in a statement.

DEDICATED EXPRESS CARGO 
TERMINAL AT BENGALURU

On March 12 this year, the Kempegowda 
International Airport in Bengaluru launched 
the country’s first dedicated Express Cargo 
Terminal. This was launched exclusively for 
export and import of international couri-
ers. With the operationalisation of the new 
Express Cargo Terminal, cargo operations at 
the Bengaluru Airport are set to get bigger 
and better. Developed by Bangalore Interna-
tional Airport Limited (BIAL), the Express 
cargo terminal at the 2,00,000 square feet 
built-to-suit facility, will house leading global 
express courier companies like DHL Express 
and FedEx Express. The Common-User 
Express Terminal will be operated by the 
Express Industry Council of India for other 
courier companies. It further stated that the 
Common-User Terminal will add impetus to 
the city’s already strong e-commerce base. 
There will be a dedicated space in the termi-
nal for Customs offices and it will have direct 
access to both Landside and Airside.

M. Srinivas, Chief Commissioner of 
Customs, Bengaluru Zone said that this 
exclusive terminal for express couriers at 
Bengaluru Airport will boost the region’s 
trade and economy significantly and enable 
ease of doing business. Also, it will reduce 
transaction time as well as cost for the 
shipper by providing a dedicated facility for 
express courier shipments.

According to BIAL, this facility will 
enable the airport to process 1,50,000 MT 
annually, taking the overall annual cargo 
capacity of the Bengaluru Airport from the 
existing 5,70,000 MT to 720,000 MT. BIAL 
also mentioned that this will provide opera-
tors with streamlined operational workflows 
for the provision for expansion in the future. 
The airport operator further said that 
mechanised truck docks will allow quicker 
acceptance as well as delivery of freight. 
With dedicated space for each operator, the 
terminal is expected to improve through-
put and cater to the requirements of the 
burgeoning industry.

AIR SAFETY

TRAINING IN SAFETY 
MANAGEMENT SYSTEM 
As per the International Civil Aviation 
Organisation, commercial aircraft operators, 
airports and air traffic services are required 
to have a Safety Management System (SMS). 
This system is considered a best practice to 
provide a framework for hazard identifica-
tion, risk mitigation and promotion of a 
positive safety culture. Boeing has partnered 
with the Indian Aviation Academy (IAA) 
and the University of Southern California 
(USC) for SMS training to all stakeholders 
in the domestic aviation industry. Boeing is 
adopting these practices as it implements 
an enterprise SMS to support its commit-
ment to the highest levels of safety and qual-
ity with its products and services.

“As part of our continued commitment 
to safety, we are collaborating with India’s 
civil aviation stakeholders to promote a col-
laborative safety culture. We have partnered 
with IAA and USC to introduce the SMS 
programme to India,” Salil Gupte, President 
of Boeing India, said. This is the first of a 
series of trainings that Boeing plans to orga-
nise for India’s aviation ecosystem towards 
continued learning of best practices, the 
company said. The USC-IAA programme for 
India’s civil aviation authorities focuses on 
modern safety management and safety as-
surance concepts such as risk management, 
root cause analysis, audits, data collec-
tion and incident investigations to further 
enhance the safety, efficiency and reliability 

of the country’s aviation ecosystem. IAA 
is a joint civil aviation training academy of 
the Airports Authority of India, Directorate 
General of Civil Aviation and Bureau of Civil 
Aviation Security. The academy has collabo-
ration with bodies such as International Air 
Transport Association and Airports Council 
International as well as with reputed man-
agement institutes to host international and 
national training programmes on various 
aviation courses.

TECHNOLOGICAL INNOVATIONS

INDIA’S FIRST MEDICAL DRONE 
DELIVERY TRIALS
India’s first official beyond visual line of sight 
(BVLOS) medical drone delivery experi-
ment is scheduled to begin late June 2021 in 
Gauribidanur, 80 km from Bengaluru. While 
the consortium of firms led by Throttle 
Aerospace Systems (TAS) located at Ben-
galuru, had got Directorate General of Civil 
Aviation (DGCA) approval for object delivery 
experiments as early as in March 2020, the 
COVID-19 pandemic has led to delays in 
some other permissions from agencies. 
Having now secured all clearances, the firm 
will carry out the first set of trials for up to 45 
days, beginning June 18, 2021. Noted cardiac 
surgeon Dr Devi Shetty has backed the trials 
and Narayana Health will be partnering with 
the consortium, providing medicines that 
will be used for transport during the trials.

Nagendran Kandasamy, CEO, TAS, said, 
“Two other consortia also have permission 
for BVLOS experiments, but ours is the 
first legal/official medical drone delivery 
experiment. We have come a long way since 
2016 and are at a pivotal moment. After a 
long wait, we now have an official go-ahead 
from the BVLOS Experiment Monitoring 
Committee (BEMC) and we look forward 
to leveraging commercial drone delivery in 
India soon.” Aside from TAS, the consortium 
has Involi-Swiss, which specialises in air 
traffic awareness systems for professional 
drone applications, which is providing 
unmanned traffic management systems, 
and Honeywell Aerospace as a safety expert. 
The consortium will use two variants of its 
drone — MedCOPTER and TAS’ on-demand 
delivery software called RANDINT during 
the experiment.

“The smaller variant of MedCOPTER 
can carry one kg for up to 15 km, while the 
other can carry two kg for up to 12 km. We 
will be testing both for range and safety 
through the 45-day trial during which we 
have to fly for at least 100 hours as per 
DGCA. We are aiming to fly around 125 
hours,” Kandasamy said. •
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  by ayushee Chaudhary

H
uman’s obsession with flying cars is not 
entirely new, the concept has been around for decades. 
In the past, people have experimented by adding aircraft 
wings to a car in an attempt to make it fly. Science fic-
tion has made us awe at cars flying through the build-

ings in our favourite super hero comic or movie. Yet flying cars have 
not been our reality even though they hold the promise to reduce 
travel time, free us from traffic woes, and transform the way urban 
landscape looks. Well, the future where your car can lift off from the 
road and rise above the traffic literally is not too far. Here are our fly-
ing cars picks that are already hitting the road and touching the sky, 
ready to transform far fictional future into a right-now reality.

Pal-V: ‘a car that flies and a Plane that 
driVes’. The Dutch company, PAL-V’s (Personal Air Land 
Vehicle) acclaimed first commercial flying car, the PAL-V Lib-
erty is getting closer to deliveries. It is on its way to hand over 
the keys to its first customers in 2022. After being the first flying 
car to get road permission for Europe, PAL-V is now also the 
first to complete the full certification basis with EASA (Euro-
pean Union Aviation Safety Agency). The Liberty had already 
been approved for road usage in 2020.

The Pioneer Edition of the Liberty, explains the company, is for 
those that want to be part of the group of 90 becoming the first car 
flyers in their country. The 665 kg PAL-V Liberty comes with dual 

The first commercial flying car, the Pal-V liberty is on its way to hand over the keys to its first customers in 2022

flying cars do promise to 
cut the travel time, free us 

from the traffic woes, and 
certainly transform the way 

urban landscape looks

Flying CARs 
READy FOR DRiVE
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engine, a maximum airspeed of around 180 km/h and a maximum 
range of 500 km and within 5 minutes the PAL-V converts easily 
from a car into a gyroplane. Using existing infrastructure to take off 
and land, the PAL-V Liberty complies with the existing rules and 
regulations for both road and air licensing.

Its three wheel design offers advantages in the mechanical 
design as well as for safety during landing as “one front wheel is 
easier and safer especially with crosswind landings”. The Human 
Error Proactive Counteraction methodology (HEPC) of the com-
pany uses a flight simulator to model potential pilot errors and 
mistakes, and then try to work out how they can be avoided in 
the design of the PAL-V Liberty. As a gyroplane, the PAL-V Liberty 
cannot stall because the gyroplane rotor (powered by the airflow) 
is always in auto-rotation during flight. Even an engine failure will 
not affect the autorotation as, due to the speed of the wind and 
the force of gravity, the rotor will always rotate and generate lift. It 
is comparable to an opened parachute so you can land and be in 
full control even without the engine, ensures the company.

highlights
l	 The Liberty is full carbon, which is why it is so lightweight.
l	 The PAL-V Liberty’s lightweight design enables a range of 

1,200 km driving or 400 km to 500 km flying. 
l	 The Pal-V Liberty’s gyroplane rotor is always in auto-rotation.
l	 Equipped with two engines. 
l	 Relatively quiet, and far less sonically intrusive than a helicopter.
l	 No need for a hangar or a fuel station at the strip as well.
l	 It can fly over water.

aircar: ‘science fiction is now a reality’. Slova-
kian company, Klein Vision's AirCar, a dual-mode car-aircraft vehi-
cle successfully finished its first inter-city flight recently. Fulfilling 
a key development milestone in a 35-minute flight from the inter-
national airport in Nitra to the international airport in Bratislava 
last month, the AirCar completed its 142nd successful landing. 

Pal-V liberty
Capacity 2 persons

Mass Empty 664 kg

Maximum baggage load 20 kg

Maximum Take-Off Weight (MTOW) 910 kg

Fuel type Euro 95, Euro 98, E10*

Fuel capacity 100 l

Dimensions Drive-mode 4m L x 2m W x 1.7m H

Dimensions Flight-mode (Rotor diameter 
is 10.75m)

6.1m L x 2m W x 3.2m H

*Unleaded automotive fuel, with max. 10% ethanol (E10), EN 228 
specification, min RON 95 (min AKI 91)

Drive moDe

Max Speed 160 km/h

Top speed acceleration (0-100 km/h) <9 seconds

Engine power 100 hp

Fuel economy 7.6 l/100 km

Range 1315 km

Flight moDe

Economic cruise speed 140 km/h

High cruise speed (90% range) 160 km/h

Maximum speed 180 km/h

Min speed for level flight 50 km/h

Engine power 200 hp

Maximum operating altitude 3500m

Source: PAL-V

Klein Vision's aircar, a dual-mode car-aircraft vehicle, successfully finished its first inter-city flight recently
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After landing, “the aircraft transformed into a sports car in under 
three minutes" informed the company. 

Predominantly built from an advanced composite material, 
the 1,100 kg two-seat model can carry additional load of 200 kg 
per flight and is powered by a BMW 1.6l engine. With an effective 
power output of 140HP, the car plane’s estimated travel range is 
1,000 km for flight consumption of 18 l/h. AirCar goes from ground 
to sky with a takeoff of 300m reaching speeds up to 200 km/h. 

Following the completion of all required flight tests in com-
pliance with EASA regulations, the company aims to deliver a 
model with a certified ADEPT, 300HP engine within the next 6 
next months. AirCar’s lift body concept includes future develop-
ment for the spacious interior and for the variety of models: three 
and four seaters, twin-engine, and amphibious version.

highlights
l	 AirCar’s aerodynamic fuselage contributes to better lift char-

acteristics during the flight. 
l	 Among advanced technologies are the retractable wings, fold-

ing tail surfaces, parachute deployment system.
l	 The folding tail surfaces allow better longitudinal stability and 

take-off characteristics.
l	 In the car mode, retracted tail results in a more compact size.
l	 On the road, the object generates down force using spoiler 

and elevator pitch whereas in the aircraft mode the entire 
surface generates lift.

l	 A Flight Demonstrator Testbed (FDT), a model in the scale 
1:1, has been built and used in flight mode to test various 
aerodynamic and flight control characteristics.

aeromobil: ‘equally at home on the road or 
in the sky’. Arriving early 2023, the Aeromobil promises to 
be the evolution of the supercar. “Inspired by the mythical winged 
horse Pegasus, the AeroMobil is the high-end vehicle species - 
from driving to flying,” stated the Aeromobil Company.

aeromobil
operating range

Driving Range (estimated using WLTP) ~520 km / ~320 miles

Flying Range ~520* - 740** km / ~320* - 460** miles

*dual occupancy
**single occupancy

Size

automotive Dimensions
Length: 6100 mm / 20 ft, Width: 2200 mm / 7 ft

aerospace Dimensions
Length: 6100 mm / 20 ft, Wingspan: 8800 mm / 30 ft

power

Hybrid propulsion system with a turbocharged internal combustion 
engine

Power – 224 kW (300 bhp)

Adaptive transmission delivering road-going functionality and direct 
drive during flight

Constant speed propeller

perFormance

Driving – Top speed 160 km/h, 0-100 km/h 10 sec / 100 mph, 0-62 mph 
10 sec

Flying*:
Cruise speed: 260km/h / 160 mph
Fuel-saving cruise speed: 220 km/h / 140 mph
Rate of climb: 6 m/s / 1200 feet per minute (20 feet per second)
Take-off / landing distance: 400m / 300m / 1300 ft / 980 ft

* verified by actual flight tests

Source: https://www.aeromobil.com

The latest version of aeroMobil has the ability to transform from car to aircraft in under three minutes
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With the ability to transform from car to aircraft in under 
three minutes, the latest version of Aeromobil has undergone over 
3,50,000 hours of engineering and design, and over 10,000 hours of 
simulated and live flight tests over the course of its development. 
It is currently in an advanced stage of live test flights that began in 
the September of 2020.

The lineage of the vehicle comprises automakers BMW, Aston 
Martin, McLaren, Mercedes Benz F-1 and Ferrari F-1, as well as 
aerospace leaders Lockheed Martin, Rolls-Royce, Airbus, and 
Diamond Aircraft, among others.

key features
l	 Full transformation between drive and flight modes in less 

than 3 minutes
l	 Adaptive flight control surfaces and vehicle suspension for 

optimal take-off and landing
l	 Advanced controls and avionics in both fly and drive mode
l	 Aerospace certification basis: CS 23
l	 Ballistic Recovery Parachute System for entire vehicle
l	 Integral carbon fiber structure & occupant cell

the transition: ‘one Vehicle, two modes of 
traVel’. Terrafugia, Inc., a US-based Chinese owned corpo-
ration is working on revolutionising mobility with its two-seater 
Transition that converts from drive mode to flight mode in “under 
a minute with just the push of a button”. This year the company 
announced FAA (Federal Aviation Administration) special light-
sport airworthiness certificate for the Transition roadable aircraft.

The vehicle that received the certificate is legal for flight and 
represents the initial version of the Transition roadable aircraft. 
The company plans to produce and sell additional initial ( flight-
only) versions to interested parties and eventually evolve the driv-
ing portion of the design, with the goal of being legal both in the 
sky and on local roads in 2022.

Powered by a 100-hp Rotax 912iS sportfuel-injected engine 

terrafugia's transition
SaFety FeatureS

Airframe parachute

Airbags

Seatbelts with automatic retractors

Structurally rigid cabin engineered to meet auto safety standards

3 cameras in drive mode

requirementS

Driver’s License

Sport Pilot Certificate

DimenSionS

Drive mode:  7.5 ft x 6.9 ft x 19.5 ft  
2.3 m x 2.1 m x 5.9 m

Flight mode:  7.5 ft x 27.2 ft x 19.5 ft  
2.3 m x 8.3 m x 5.9 m

SpeeD anD Fuel

Max Speed | 100 mph | 161 km/hr

Fuel Burn | 5 gallons/hr | 19 liters/hr

Fuel Capacity | 20 gallons + | 76 liters +

Fuel Type | 91 Octane Automotive Fuel

range anD payloaD

Max Range | 400 mi | 644 km

Useful Load | 500 lbs | 227 kg

TOFL | 1400 ft | 427 m

Service Ceiling | 9000 ft + | 2743 m +

Source: Terrafugia

Transition roadable aircraft has the goal of being legal both in the sky and on local roads in 2022
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with a 2,000 hr TBO, the vehicle has a flight speed of 100 mph and 
runs on either premium gasoline or 100LL airplane fuel.

features
l	 Dynon Skyview
l	 avionics package
l	 BRS® airframe parachute
l	 four-wheel hydraulic disc brakes
l	 hybrid electric motors for drive mode
l	 rigid carbon
l	 fiber safety cage
l	 folding wings to allow storage in a single-car garage

With the aim to revolutionise daily travel, the company is also 
designing the TF-2 to make travel by air and ground part of nearly 
everyone’s daily commute. It is a three part system that combines 
a passenger cabin that transfers between a road vehicle and an air 
vehicle. The TF-2 will take-off like a helicopter, fly like an airplane, 
and drive on the roads using the latest technology in electric pro-
pulsion, construction materials and manufacturing processes to 
ensure safety and reliability.

PoP.uP next: ‘a seamless traVel exPerience’. In 
2017, Italdesign and Airbus, world-premiered Pop.Up, the first 
modular, fully electric, zero emission concept vehicle system for 
multi-modal transportation that makes full use of both ground 
and airspace. The two-seater, Pop.Up System consisted of:
l	 an Artificial Intelligence platform that, based on its user 

knowledge, managed the travel complexity offering alterna-
tive usage scenarios.

l	 a vehicle shaped as a passenger capsule designed to be cou-
pled with two different and independent electric propelled 
modules (the ground module and the air module). 

l	 an interface module that dialogues with users in a fully virtual 
environment.

l	 the modular concept includes a capsule that connects to 

either a ground or air module, and can be integrated into 
other means of transportation.

l	 passengers would interact with the multimodal transporta-
tion system through a simple app.
Pop.Up’s was unveiled with a simple modus operandi: passen-

gers plan their journey and book their trip via an easy-to-use app. 
The system automatically suggests the best transport solution 
- according to user knowledge, timing, traffic congestion, costs, 
ride-sharing demands - joining either the air or ground module 
or other means of transportation to the passenger capsule, and 
following passengers’ preferences and needs.

The 2.6 metres long, 1.4 metres high, and 1.5 metres wide 
carbon-fibre capsule disconnects from the ground module and is 
carried by a 5 by 4.4 metre air module propelled by eight counter-
rotating rotors. In this configuration, Pop.Up becomes an urban 
self-piloted air vehicle, taking advantage of the third dimension to 
get from A to B efficiently. Once passengers reach their destination, 
the air and ground modules with the capsule autonomously return 
to dedicated recharge stations to wait for their next customers.

Built upon the success of this, the team is working on the 
future medium/long-term development of the ‘Pop.Up Next’ proj-
ect. They also have Audi on board for this project. Audi’s four rings 
“bestow an element of prestige on future mobility, witnessed by 
Pop.Up Next, whilst maintaining its own democratic approach 
through shared usage extended to all those living in the megacities 
involved”. Pop.Up Next car combines the four major innovations 
transforming the future of driving: electric power, autonomous 
driving, service-oriented, and flying. 

With developments like the ones mentioned above and many 
others combining the two most used platforms for commuting, 
land and air, the mobility panorama is set to transform into a scene 
straight from a fictional content. Balancing the increasing urban-
isation concerns of traffic congestion, demand for convenience, 
advancement in technology, and need for efficiency, the flying cars 
could be the most promising advent in the automobile history. SP

Pop.Up next combines four major innovations transforming the future of driving
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InnovatIons Next GeN AirliNers

  by ayushee Chaudhary

the upcoming generation 
of aircraft is sure to look 

very different from what we 
presently witness, aiming for 

lighter, quieter, safer and more 
efficient aircraft

Redesigning 
the sky

United becomes first Us airline to sign aircraft purchase agreement with boom supersonic with the purchase of 15 boom’s ‘Overture’ airliners

A
viation and innovation are almost syn-
onymous to each other. The very basis of aviation is 
the constant innovation in technology that not only 
led to the invention of the first aircraft but has also 
paved way for evolution in the industry based on the 

demands and changing scenarios. Even now as the technology 
advances with various aspects like sustainability continuously 
coming to the forefront, the future of the aviation industry is 

being designed with innovative concepts that are experimenting 
with the structure, the materials, the propulsion, the emission, 
seating, fan designs, etc of the aircraft.

Further to that, the advent of robotics, artificial intelligence, 
the internet of things, unmanned aircraft systems, hybrid and elec-
tric airplanes and engines is making aircraft lighter, quieter, safer 
and more efficient. Smoother, and sustainable experimentation in 
design is continuously being explored. The upcoming generation PH
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of aircraft is sure to look very different from what we presently wit-
ness. It will certainly paint a very different picture of air mobility in 
the times ahead. 

Here we take a look at some of the next generation of air-
planes and how they could transform the aviation industry.

 alice. Eviation Aircraft recently unveiled the revised design 
for Alice, its all-electric 11-seat aircraft, and confirmed plans to 
complete FAA (Federal Aviation Administration) type certifica-
tion and service entry in 2024. Alice is expected to make its first 
test flight by year-end.

In the newly published design drawing, a T-tail configuration 
has replaced a V-tail one in the earlier prototype to optimise per-
formance and handling and make it easy and reliable for pilots to 
seamlessly transition to flying the aircraft. Meanwhile, Alice’s two 
MagniX Magni650 electric motors have been relocated from the 
wing tips to a pylon mount on the aft fuselage. 

Key programme partners announced so far include Honey-
well Aerospace, which is providing Alice’s fly-by-wire flight con-
trol system, and aerostructures group GKN Aerospace.

 ecoPulse. Airbus’ EcoPulse distributed propulsion hybrid 
aircraft demonstrator – which is being developed by Daher, Safran 
and Airbus with the support of France’s Civil Aviation Research 
Council (CORAC) and French Civil Aviation Authority (DGAC) – 
successfully completed wind tunnel testing recently.

EcoPulse looks at evaluating the benefits of distributed pro-
pulsion and its possible integration on future aircraft. Distributed 
propulsion works by breaking down thrust generation among many 
small engines positioned along the span of the wing. The standard 
engine and propeller systems are augmented by six wing-mounted 
propellers, each of which is driven by 50-kW ENGINeUS electric 
motors powered by batteries or an auxiliary power unit. By minimis-
ing the power of each propulsor and, as a result, its mass, distributed 
propulsion holds the potential to unlock a range of possibilities for 
improved aircraft performance. This includes the following: 
l	 Improved cruise, and take-off and landing performance
l	 Reduced noise due to better synchronisation between several 

propellers

l	 Increased energy savings due to reduced tail surface and bet-
ter aircraft control

 electra’s estol. Electra.aero presented its first com-
mercial product to serve regional air mobility markets in May 
this year. The aircraft that can carry up to seven passengers and 
a pilot as far as 500 miles, is designed to operate out of areas 
shorter than a soccer field, including rooftops and parking lots. 
Cruising at high-speeds of 200 mph, Electra’s “blown lift” technol-
ogy ensures safe, energy-efficient takeoff and landings at speeds 
below 30 mph. In this technology, the electric motor-driven pro-
pellers blow air over the entire span of the wing and its flaps. The 
single-pilot aircraft has eight electric motors powered by a com-
bination of batteries and a small, quiet turbo-generator, allowing 
the batteries to be recharged mid-air. 

With FAA certification planned in 2026, Electra’s first com-
mercial product will serve urban and regional air mobility mar-
kets, sustainability-focused airline operations, “middle mile” 
cargo logistics, and air ambulance services.

Leveraging distributed hybrid-electric propulsion and blown 
lift, Electra’s unique electric ultra-short take-off and landing 
(eSTOL) aircraft takes off in less than 150 feet, but also offers 
nearly triple the payload capacity, an order of magnitude longer 
ranges, and less than half the operating costs of electric vertical 
takeoff and landing (eVTOL) alternatives.

Electra’s first propulsion system produces 150 kW (200 HP) of 
electrical power, consists of a small gas turbine and several custom 
components including a gearbox, generator, rectifier, control system, 
and software. Ground testing is planned this year followed by flight 
testing on the company’s technology demonstrator aircraft in 2022. 
The US Air Force has signed a contract with Electra for the same.

 Flying-v. Flying-V is a very futuristic concept designed 
with intense innovation, experimenting with the unusual wing 
and fuselage shape. The scale model of the Flying-V, claimed to be 
“the energy-efficient aircraft of the future”, flew for the first time 
in 2020 following extensive wind tunnel tests. In 2019, TU Delft 
and KLM had announced the start of the design of the Flying-V. 

The Flying-V design of the aircraft integrates the passenger 

 (left) Alice is expected to make its first test flight by this year-end; (right) ecoPulse successfully completed wind tunnel testing recently
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cabin, cargo hold and fuel tanks in the wings, creating a spec-
tacular V-shape. Computer calculations have predicted that the 
improved aerodynamic shape and reduced weight of the aircraft 
will reduce fuel consumption by 20 per cent compared to today’s 
most advanced aircraft.

Experts tested a 22.5 kg and 3-meter scale model of the futur-
istic airplane, developed by researchers at Delft University of Tech-
nology in the Netherlands and partner Dutch airline KLM, to take 
the highly anticipated aircraft along its next developmental steps.

 Maveric. One of the most futuristic aircraft, with a blended 
wing design that allows for new layouts and fuel storage is Airbus’ 
MAVERIC (Model Aircraft for Validation and Experimentation of 
Robust Innovative Controls). The European manufacturer revealed 
its “blended wing body” scale model technological demonstrator 
last year. The aircraft can carry up to 200 passengers in varying con-
figurations due to the fuselage design, which is wide and shorter. 
The engines are also located at the back, offering unique ways to 
store and distribute hydrogen fuel. At 2 metres long and 3.2 metres 
wide, with a surface area of about 2.25m², MAVERIC comes with an 
aircraft design that has the potential to reduce fuel consumption 
by up to 20 per cent compared to current single-aisle aircraft. The 
“blended wing body” configuration also opens up new possibilities 
for propulsion systems type and integration, as well as a versatile 
cabin for a totally new on-board passenger experience.

 BooM’s overture suPersonic. Boom’s supersonic 
adventures are highly awaited and look optimistic especially after 
the purchase done by United Airlines for Boom’s Overture. The com-
pany claims it to be the first airliner in a new era of enduring super-
sonic flight. Overture can cruise at 60,000 feet and aims to bring 
supersonic travel by 2029. 

Boom’s XB-1 is also progressing, paving the way for mainstream 
supersonic travel by demonstrating the key technologies for safe 

and efficient high-speed flight.With a fuselage spanning nearly 71 
feet in length, XB-1 is roughly 1/3 the scale of Overture and employs 
several different materials, including carbon composites, titanium, 
and aluminum. Each component is individually designed to bal-
ance strength, weight, and stability. At supersonic speed, the air-
craft’s fuselage can withstand temperatures exceeding 300°F.

 transonic truss-Braced Wing (ttBW). Boeing 
had unveiled a concept design for the future aircraft, the Boeing 
TTBW in 2019 and in 2030, the project is likely to take the skies. 
The aircraft is made in collaboration with NASA and reimag-
ines wing design, and features a Transonic Truss-Braced Wing 
(TTBW), which is “far more aerodynamic, lightweight, and thin-
ner than any current aircraft”.

The design and length of the wings is the most distinct feature 
of this aircraft. At 170 feet (51m), it’s far longer than any narrow-
body. However, to compensate for the wingspan, the wings also 
have the ability to nearly fold into half, with support provided by 
the truss. By adjusting the wing sweep angle, the truss can carry 

(Above left) electra is designed to operate out small areas including 
rooftops and parking lots; (Above right) FlyiNG-V design integrates 
the passenger cabin, cargo hold and fuel tanks in the wings, creating 

a spectacular V-shape; (below right) MAVeriC is one of the most 
futuristic aircraft with a blended wing design.
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lift more efficiently. The new configuration is designed to offer 
unprecedented aerodynamic efficiency while flying at Mach 0.80, 
which is consistent with the speed of many of today’s jetliners. 
Overall, the aircraft can deliver a 9 per cent reduction in fuel burn 
on a flight of up to 3,500 nautical miles. 

 velis electro. Velis Electro is world’s first electric pow-
ered airplane to receive a Type Certificate. The two-seater can be 
operated commercially and is fully approved for pilot training as 
well as other operations. 

Featuring noise levels of only 60 dBa, Velis Electro is consider-
ably quieter than other airplanes and produces no combustion 
gases at all. Velis Electro is a full-electric derivative of the proven 
Virus SW 121, which is already type certified by the European 
Union Aviation Safety Agency. Equipped with a Pipistrel type 
certified electric engine, the aircraft is developed with partners 
EMRAX and EMSISO, and Pipistrel’s three-bladed composite 
fixed pitch propeller. The 57.6kW liquid cooled electric engine 
provides power to the aircraft.

The power is delivered by 345 VDC electric system built 
around a liquid-cooled in-house developed high performance 
battery system, which includes two Pipistrel batteries con-
nected in parallel, installed in a redundant 2-unit arrangement, 
total nominal capacity 24.8 kWh. Batteries can be charged via 
an onboard charging port using a Pipistrel electric charger. The 
battery pack is located in the nose of the airplane and the sec-
ond behind the cabin, ensuring redundancy of the power source.

The liquid-cooling system consists of a radiator and two 
electrically driven pumps installed in series, located behind the 
rear battery pack. Two high power axial fans are installed behind 
the radiator in order to allow battery cooling during charging. 

 voloconnect. Volocopter’s newest eVTOL aircraft is 
the fixed-wing aircraft, VoloConnect works with two propulsion 
fans plus six electrical motors and rotors. The resulting lift-and-
cruise design aims to transport up to four passengers efficiently 
on routes of 100 km, with a maximum speed of 250 km/h and 180 
km/h travel speed. With its lift-and-cruise design, natural stabil-
ity, and high lift-to-drag ratio, the VoloConnect embodies next-
level flight efficiency and is designed to work as an extension of 
our VoloCity urban air taxi services. 

With two seats, and 18 rotors, the VoloCity air taxi is a tech-
nologically advanced electric aircraft with the ability to vertically 
take-off and land. The 18 motors inside VoloCity are powered by 
nine rechargeable batteries. The VoloCity has already received 
permits to fly in manned or unmanned configurations for pio-
neering test flights in Germany, Dubai, Helsinki, and Singapore.

The aviation industry partners are constantly coming 
together with innovations and working in collaboration towards 
a future that sees aviation meet cleaner sustainability standards 
and unimagined innovations with new designs for the airplanes 
of tomorrow. As the industry expands, these transitions will only 
see more experimentation and efficiency. SP

(Above left) Velis electro is already type certified by european Union 
Aviation safety Agency; 
(Above right) boeing ttbw is likely to take the skies in 2030; 
(below left) VoloConnect has a lift-and-cruise design for next-level 
flight efficiency.
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  by ayushee Chaudhary

the engines have been 
selected to power the 
airline’s fleet of 310 new 
airbus a320neo, a321neo,  
and a321XLr aircraft

IndIGo SelectS 
cFM’S leAP-1A 
enGIne & ServIceS 
AGreeMent For 
A320neoS

indiGO's airBus a320neo: india is the single biggest market for the a320neo family with about 900 aircraft ordered
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I
ndia’s major low-cost airline, IndiGo recently 
announced an agreement with aircraft engine manufacturer 
CFM International for 620 new installed engines and associ-
ated spare engines. IndiGo has selected LEAP-1A engines 
to power its fleet of 310 new Airbus A320neo, A321neo, and 

A321XLR aircraft. In addition to this a long-term, multi-year ser-
vice agreement is in place.

IndiGo has been a CFM customer since 2016. The LEAP-1A 
engines were chosen by the Indian carrier in 2019 when a long-
term service agreement was signed for engines to power 280 
A320neo family aircraft. The contract, including spare engines and 
an overhaul support agreement, is valued at more than $20 billion 
US at list price. This new announcement furthers agreements for 
a total of 590 IndiGo A320neo family aircraft to be delivered from 
2023 onwards. At present, the airline is operating seven A320neo 
and 15 A321neo with LEAP-1A engines. India is the single biggest 
market for the A320neo family, with about 900 aircraft ordered 
between two of the biggest budget carriers, IndiGo and GoAir.

“This is a pivotal milestone that reiterates our unflinching 
commitment to strengthen our network not just in India, but 
internationally, as well, over the next decade. India’s aviation sec-
tor is poised to grow strength to strength, and we will continue to 
build a world class transportation network. We are here to serve 

more customers, and moreover, deliver on our promise of provid-
ing low fares and a courteous, hassle free experience to them,” said 
Ronojoy Dutta, Chief Executive Officer of IndiGo who believes 
this will in turn strengthen economic growth and mobility.

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

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

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

“We are incredibly honored 
by IndiGo’s renewed trust in 
CFM. We are fully committed 
to helping IndiGo optimise 
its operations by providing 
them with the industry-
leading asset utilisation, fuel 
efficiency, and overall cost of 
ownership.”  
— Gaël Méheust,  
President and CEO, CFM 
International
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quarter as against `8,299 crore in the corresponding quarter in 
the previous year.

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

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

The LEAP engine is among the most renowned, having logged 
more than 10 million engine flight hours in less than five years 
of commercial service. Continuously setting new industry stan-
dards for asset utilisation, while reducing fuel consumption and 
CO2 emissions by 15 per cent, it maintains the highest reliability 
rates in this thrust class. The engine is a product of CFM Inter-
national, a 50/50 joint company between GE and Safran Aircraft 
Engines. This engine has experienced the fastest order ramp up 
in commercial aviation history and CFM has delivered approxi-
mately 2,800 installed LEAP engines.

The LEAP fleet surpassed 10 million engine flight hours and five 
million flight cycles in less than five years of commercial service. Since 
the first LEAP-powered flight entered commercial service in August 

2016, the engine program has grown exponentially with nearly 1,400 
LEAP-powered aircraft have been delivered to some 136 operators on 
five continents by the end of this year’s first quarter, CFM informed.

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

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

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

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

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

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

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

CFM's leaP: 1a engine is the culmination of cutting-edge technology and unparalleled performance
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  by JosEph noronha

GROWING RESOLVE tO 

GO GREEN

t
he commercial aviation industry, in 
general, and aero-engine manufacturers in particular, 
are a rather anxious lot nowadays. Their worry is not 
just because passenger numbers have plunged dramat-
ically due to Covid-19 pandemic. After all, travellers 

will surely flock back to the ticketing counters once the pandemic 
subsides. The concern is more because of intensifying pressures 
from governments and international agencies to reduce the envi-
ronmental impact of aviation.

In 2019, the world’s airlines carried 4.5 billion passengers and 
emitted 915 million tonnes of carbon dioxide (CO2). While this 

amounts to only two per cent of all human-induced CO2 emis-
sions and 12 per cent of emissions from all transport sources, 
there is heightened concern on two counts. First, because avia-
tion’s true environmental impact is probably much greater due 
to non-CO2 emissions such as Nitrogen Oxides (NOx), soot and 
contrails produced at high altitude. Second, because aviation 
is projected to be one of the fastest-growing sources of CO2 
emissions and therefore, is squarely in the crosshairs of envi-
ronmentalists.

The aviation industry knows it has significant capacity for 
expansion and utilisation of existing and emerging techniques to 

Sustainable Aviation Fuel (SAF) production needs to be scaled up substantially to bring down its prices and increase its usage

If the various emerging 
avenues the aero-engine 

industry is determinedly 
pursuing – such as all-

electric, hybrid and hydrogen 
propulsion succeed, air 

travel could change beyond 
recognition in a few decades
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decrease its carbon footprint. It is committed to cooperate with 
global efforts to avert climate change by achieving net zero emis-
sions by 2050.

 Focus on Fuel eFFiciency. In pursuance of the 
industry’s 2050 goal, the focus of manufacturers is to make aero-
engines ever more fuel efficient. This not only reduces emissions, 
but usually has the effect of lowering operating costs – truly a 
win-win proposition. Noteworthy examples include CFM Inter-
national’s LEAP-1 family and Pratt & Whitney’s PurePower range 
of high-bypass turbofans.

LEAP-1 uses advanced design techniques, lightweight com-
posite materials, special coatings and advanced combustion and 
cooling technology to boost fuel efficiency. Consequently, it pro-
vides 15 per cent lower fuel burn compared with its predecessor 

engine, the CFM56-5B. However, there is a limit to how much 
more fuel efficient conventional engines can become.

That is why Pratt & Whitney chose to develop a different 
architecture for its PurePower range – the Geared Turbo Fan 
(GTF). Although PurePower engines experienced some teeth-
ing troubles, the complex Fan Drive Gear System (FDGS) has 
performed flawlessly, belying the fears of industry experts that it 
could be a significant area of risk. The engine that already pow-
ers five families of airliners has proved its worth by reducing fuel 
burn and carbon emissions by up to 20 per cent and by dramati-
cally reducing noise. The PurePower PW1100G engine powering 
the A320neo has achieved a world-class dispatch reliability rate of 
99.98 per cent. In May, Pratt celebrated the delivery of the 1,000th 
aircraft powered by GTF engines.

According to a company release, GTF engines have saved 
more than 1.8 billion litres of fuel and avoided more than 4.7 mil-
lion tonnes of carbon emissions, while accumulating more than 
8.9 million engine flight hours of experience. And this is only the 
start, because Pratt has orders and commitments for another 
10,000 GTF engines. Future refinements could include greater 
thermal efficiency, use of advanced materials and other engine 
enhancements. Pratt is also collaborating with NASA to design 
engines of up to 18:1 bypass ratio compared with the 12 to 13 ratio 
of GTF engines. Ultimately, other engine manufacturers may have 
to switch to the GTF or some other architecture to achieve com-
parable fuel efficiency.

Focus of manufacturers is to make aero-engines more fuel efficient

The aviation industry is 
committed to cooperate with 
global efforts to avert climate 
change by achieving net zero 
emissions by 2050
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Across the Atlantic, Rolls-Royce is making good progress with 
its UltraFan, which will be the world’s largest aero-engine. Ultra-
Fan has the world’s largest rotor blades made from Carbon Fibre-
Reinforced Polymer (CFRP). With variants intended for both 
narrow-body and wide-body aircraft, Rolls-Royce is predicting as 
much as 25 per cent fuel efficiency improvement compared with 
first-generation Trent engines. The company hopes to complete a 
prototype by the end of 2021. The icing on the cake is that the first 
test run will be on 100 per cent Sustainable Aviation Fuel (SAF). 
The aim is to demonstrate that aero-engines can operate with 
SAF alone as a true “drop-in” fuel.

 simPly saF. SAF have become a reality in the past ten 
years or so. When manufactured appropriately, SAF can be pro-
duced without creating stress on agricultural lands or depleting 
food crops. By the end of 2020, over 3,00,000 flights had been oper-
ated using SAF. At present, it is certified for blends of up to 50 per 
cent with conventional jet fuel. Yet the global SAF use amounts to 
only 0.1 per cent of total aviation fuel, mainly due to high cost and 
limited availability. In fact, it costs as much as three to five times 
the price of jet fuel, a figure that should drop as its use increases 
and production consequently rises. SAF production would need 
to be scaled up dramatically to meet a substantial part of the 500 
million tonnes a year projected to be required by commercial 
aviation by 2050. However, this figure could prove to be an overes-
timate if efforts to replace the gas-turbine engines of future short- 
and medium-haul aircraft with radical new power plants based 
on electricity and hydrogen, fructify.

 emerGinG electrics. Electricity is looking increas-
ingly attractive as an emerging non-polluting option. That is why 
several aero-engine majors as well as start-ups are getting seri-
ous about it. In June 2020, Seattle-based MagniX succeeded in 
flying the biggest commercial battery-powered aircraft so far – 
a nine-seat Cessna Grand Caravan. Washington-based Eviation 
is getting ready for the first flight of Alice, an all-electric, nine-
seat luxury plane. Alice has a huge 820-kWh battery pack for an 
impressive 800 km range without recharging.

The main challenge currently is the low energy density of lith-
ium-ion batteries – about 250 Watt-hours per kilogram (Wh/kg) 
against about 12,000 Wh/kg for jet fuel. While this makes electric-
ity impracticable as an option for large and heavy planes, there 
are viable prospects for operating regional aircraft with up to 19 
seats over distances of less than 400 km. Even if electric propul-
sion remains restricted to short-haul routes, it would have a tre-
mendous impact on the airline industry.

Another option being actively pursued is hybrid propulsion. 
Jet engines would provide boost power for takeoff while batter-
ies or fuel cells would provide steady power for cruise. General 
Electric expects to demonstrate a new hybrid-electric propulsion 
system for regional airliners by the mid-2020s.

 hiGh on hydroGen. Hydrogen propulsion for aviation 
poses a different set of problems. Hydrogen has thrice the energy 
density of aviation fuel, but occupies between three and four 
times the volume. It has to be stored at great pressure at minus 
253 degrees centigrade – a tough prospect for an airliner. How-
ever, some reputed companies are trying to solve these problems. 
Germany’s MTU Aero Engines in partnership with DLR Aerospace 
Research Centre is converting a 19-seat Dornier 228 regional air-
liner using fuel cells that they are jointly developing. They hope to 
conduct the first flight of a technology demonstrator in 2026. One 
of the Dornier’s two turboprop engines will be replaced by a 500kW 
electric motor, powered by electricity produced by hydrogen fuel 
cells. In September 2020, Airbus also announced plans to bring 
hydrogen-powered airliners to the market by around 2035. One of 
the three options under consideration is a blended-wing airliner 
that could carry up to 200 passengers on flights of around 2,000nm.

Companies such as California-based Universal Hydrogen 
and ZeroAvia are also looking to convert existing 40- to 60-seat 
regional airliners such as the Bombardier Dash 8 or ATR 42 to 
hydrogen propulsion. If their efforts are successful, the planes 
could be ready for commercial service in the next five years or so.

 liFecycle sustainaBility – the Key. The aviation 
industry’s approach throughout its 120-year history has always 
been to refine existing aircraft and develop new and better ones. 
While fossil fuels are still the predominant power source, electric-
ity and hydrogen are emerging as viable propulsion options.

However, a key consideration is that the electricity that powers 
all-electric aircraft, needs to come from environmentally friendly 
sources, no coal-fired or gas-fired generation plants, for instance. 
The same holds good for hydrogen propulsion where the method 
of hydrogen production is critical in assessing the full lifecycle sus-
tainability of the fuel. Today, most hydrogen is designated as “brown” 
because it takes electricity to produce and that electricity often 
comes from an environmentally unfriendly source. “Green” hydrogen 
refers to hydrogen produced through electrolysis (separating water 
into hydrogen and oxygen) using electricity from renewable sources.

If the various emerging avenues the aero-engine industry is 
determinedly pursuing - such as all-electric, hybrid and hydrogen 
propulsion succeed, air travel could change beyond recognition 
in a few decades. And the industry would have done its bit to 
avert climate change. SP

While fossil fuels are still the 
predominant power source, 
electricity and hydrogen are 
emerging as viable propulsion 
options

companies are looking to convert existing regional airliners to  
hydrogen propulsion
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  by isha Jaiswal

the aviation sector 
contributes less than two 
per cent of the total global 
carbon emissions into the 
atmosphere, yet the industry 
has taken proactive steps to 
improve fuel efficiency and to 
reduce its carbon emission

As part of its ongoing decarbonisation strategy, rolls-royce is to use 100% Sustainable Aviation Fuel for the first time in  
engine ground tests on next-generation engine technology.
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T
he aviation sector has taken a responsible 
step of reducing its carbon footprint. Though many 
may argue that the aviation sector contributes less than 
two per cent of the total global carbon emissions into 
the atmosphere, yet the industry has taken proactive 

steps to improve fuel efficiency and to reduce its carbon emis-
sion footprints through tangible and measurable efforts leading 
to perceivable outcomes.

World over, humans use organic fuels to generate electricity 
which is used for aircraft as well. This releases the carbon in these 

FUEL EFFICIENCY 
AND LOW 
EMISSIONS: 
RESPONSIBLE AVIATION 
MISSIONS
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fuels in the form of carbon dioxide into the air, when burnt. Exces-
sive carbon dioxide has led to global warming through greenhouse 
gas effects apart from causing air pollution. Hence, the aviation 
sector has decided to minimise their carbon emission footprints 
through various means in order to reach zero emission norms of 
carbon burning while flying aircraft.

Fuel efficiency and carbon emissions are the two faces of a 
single coin, as improved fuel efficiency of Aviation Turbine Fuel 
(ATF) reduces its carbon emission footprint. The aviation sector 
is trying to achieve this through improved airframes having better 
aerodynamics, minimising the deadweight of aircraft, improved 
chemistry to produce cleaner and alternate ATF, using smart and 
artificial intelligence-based ground handling and in-flight naviga-
tion software and equipment, apart from better air traffic manage-
ment. All these measures reduce the carbon emission footprint of 
an aircraft through increased fuel efficiency both on the ground 
and during flight.

Fuel efficiency is ushered in by the use of lighter and better 
quality materials in the manufacture of airframes. All airlines try 
to offer lightweight amenities so that their fuel efficiency increases 
by reducing the deadweight when airborne. This, in turn, reduces 
the carbon emission footprint for every mile flown and for every 
litre of ATF consumed.

On the ground, fuel efficiency is achieved through better airport 
layout designs that minimise the taxiing time between the passen-
ger gates, the Maintenance, Repair and Overhaul (MRO) hangers 
or the runway. Most airlines use special vehicles to push the air-
craft between the passenger gates, MRO sites or cargo terminals to 
save ATF. Now a days, aircrafts use only one engine to taxi from the 
apron to the runway. Aviation companies frequently wash aircraft 

and engines to reduce drag. All these increase fuel efficiency and 
reduce carbon emission footprints of the flying machines.

Furthermore, a considerable amount of artificial intelligence and 
machine learning-based software and algorithms are used to chart 
the flight path after considering the real time metrological condi-
tions including headwinds, tail winds and the ambient air tempera-
ture. This optimises the fuel efficiency and minimises emissions.

In the case of headwinds, the automatic navigation systems 
can provide real time quick alterations to the pre-planned flight 
path after catering to the newly measured metrological condi-
tions affecting the flight path. This reduces the aircraft’s fuel burn 
and optimises the engine thrust needed to follow the flight itiner-
ary thus minimising the carbon emissions.

Accordingly, on encountering tailwinds, this algorithm will 
indicate the needed reduction of engine thrust to utilise the aerial 
push from the rear to maintain its flight itinerary and save on fuel 
burn. Thus, it can be seen how real time sensors and software can 
reduce fuel burn and carbon emissions.

Better landing navigation aids and software enable the pilots to 
execute climb or descent operations without unnecessarily alter-
ing the engine power. This saves the aircraft from gratuitous fuel 

Ge’s patented 360 Foam Wash system has allowed etihad to improve engine performance by reducing build-up of deposits in the engine, 
lowering engine exhaust temperatures, and improving engine compressor efficiency leading to reduced fuel consumption 

Fuel efficiency is ushered in 
by the use of lighter and better 
quality airframe materials 
being used
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consumption, noise, vibration and stress on 
the aircraft parts and also reduces the carbon 
emissions. Thus, it can be seen that the use 
of software algorithms, using artificial intel-
ligence onboard and at the ground control 
stations helps reduce carbon footprints by fuel 
burn optimisation.

Today, the ATCs are better equipped for 
handling massive air traffic efficiently. They 
sequence the landing schedules well before 
the aircraft reaches its designated check/
report points. This way, the aircraft can alter 
its flight and eliminate the need for loiter-
ing till it gets runway space. This brings fuel 
efficiency, shrinks carbon emissions and 
enables the pilot to carry out a soft landing.

The above aspects are always possible, but 
are constrained by traffic volumes at an air-
port, the runway availability and the passenger 
load that patronises the air hub. New Delhi, as 
an example, is a busy hub where, aircraft often 
loiter in the air while waiting for a landing slot. 
It, thus, is essential that, the workload of New 
Delhi ATC be optimised by the operationalisa-
tion of other nearby airports where international flights can land. 
Consequently, it is important to activate Chandigarh, Ludhiana and 
Amritsar airports where international flights specifically catering to 
the passengers from Punjab, Himachal Pradesh, Northern Haryana 
and Jammu and Kashmir, can land. Once the passengers hailing 
from these areas are able to utilise these airports in Punjab, many 
such flights can be diverted away from Delhi.

This will reduce the carbon footprint over Delhi, free up the 
landing slots and the runway space apart from terminal real 
estate for other aviation companies and aircraft. It will reduce 
travel costs for other passengers, narrow down aircraft-related 
pollution and the surface traffic jams as passengers move to and 
from New Delhi airport.

The concept of fuel efficiency and the associated carbon 
emissions will be incomplete without discussing the evolving, 
processing chemistry of the manufacture of ATF. ATF companies 
are endeavouring to produce better grade fuels having minimum 
carbon atoms to minimise the carbon emissions when ATF is 
burnt. Considerable research has gone into manufacturing of bio-
fuels. The use of Jatropha and other organic substrate has been 
adopted by the aviation sector as a blend in order to truncate the 
lifecycle of the carbon emissions.

Aviation companies and aviation fuel manufacturers have 
resorted to a three-pronged approach for carbon reduction. The 
first involves improving fuel efficiency, cleanliness of the burnt 
residue and improvement of the distillation process so that leaner 
ATF with lower carbon emissions is available to the aviation 
industry. The next is the utilisation of sustainable aviation fuels 
and finally, the use of carbon sequestering through offsets in order 

to minimise the overall impact of carbon footprints of the aviation 
industry, when considered through a complete life-cycle concept 
of carbon fuel manufacture and consumption, till its disposal.

Sustainable aviation fuel involves the use of farm waste or 
domestic trash for generation of bio-chemicals which can be used 
as aviation fuels. These fuels have to generate the same specific 
impulse, if not more, than what conventional ATF does to make it 
popular amidst the aviation companies. United Airlines has suc-
cessfully adopted the use of sustainable aviation fuels by involv-
ing the local farmers around their commercial hubs.

The third aspect of carbon reduction is by sequestering carbon 
emissions through the use of offsets. In this process, the net car-
bon emissions from the aviation sector are offset by encouraging 
afforestation in proportion to the carbon emissions from aircraft. 
This can be very easily done by the aviation companies throughout 
India. They can select a place where they would like to encourage 
the farmers to go in for afforestation in order to offset their carbon 
footprint emissions. Border areas of India, which are scantly popu-
lated, would be ideal places to carry out such an offset through 
tree plantation. This is due to the fact that abundant open fields 
are available and the farmers can plant oxygen-generating trees on 
their farm boundaries. As it is, the farmer who tends to his crops 
and waters them, he can easily look after the tree saplings that 
have been planted to get carbon credits and make the sequester-
ing carbon credit project a success for the Indian aviation sector.

It can be seen that fuel efficiency and its resultant carbon emis-
sion reduction have been undertaken on a very pragmatic scale by 
the aircraft manufacturers, airline operators and the ground han-
dling staff including the air traffic controllers. A consolidated and 
concordant effort by all these stakeholders involves improving 
the aerodynamics, making aircraft lighter, consuming better fuels, 
using technology to improve flight path on a real time basis and 
technology-assisted landing and take-off. Optimal ground move-
ment within the airport and sequencing of the aircraft to land and 
take off from the airport by technology available with the ATC 
will also help the aviation industry to enhance fuel efficiency and 
diminish carbon emissions for the betterment of humanity. SP

The aviation sector has taken 
the responsible step of reducing 
its carbon footprint

LanzaJet takes a major step in further enabling the decarbonization of the aviation 
sector with the fabrication and construction of its first Alcohol-to-Jet biorefinery
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  by rohIt Goel

l boeing forecasts more 
than 2,200 new jets valued 
at nearly $320 billion over 
the next 20 years

l boeing also predicts that 
the country’s passenger 
traffic will double by 2030 

and

l India's civil aviation industry 
will require nearly 90,000 new 

pilots, technicians and cabin 
crew personnel during the next 
20 years

Boeing SayS 
a 4-Fold increaSe in 
Fleet over the next  
20 yearS expected  
For india

Boeing 737 Max: single-aisle airplanes will continue to serve growth in domestic as well as regional markets

B
oeing forecasts strong aviation growth 
in India due to the country’s growing economy and 
an expanding middle class, fueling demand for more 
than 2,200 new jets valued at nearly $320 billion over 
the next 20 years. With greater demand for domestic, 

regional and long-haul travel, Boeing anticipates India’s com-
mercial fleet to grow four-fold by 2039. Also, while COVID-19 

remains a near-term challenge, the country’s passenger traffic is 
forecast to outpace global growth, doubling from pre-pandemic 
levels by 2030.

Although the COVID-19 pandemic sharply reduced Indian air 
travel last year with 2020 year-end figures nearly 2015 levels, the 
country’s domestic passenger traffic is recovering more rapidly 
than in most other countries and regions, recently reaching 76 per PH
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cent of pre-pandemic levels. As per their forecast, domestic 2019 
levels will come back by 2H 2022 and International full recovery 
will be seen through 2023.

These were some of the insights shared by Boeing in their 
forecast with the “Commercial Aviation Market Outlook” for 
the Indian market on April 7, 2021 in a virtual presentation. The 
presentation was made by David Schulte, Managing Director, 
Regional Marketing, Boeing Commercial Airplanes and joined 
alongside by Salil Gupte, President, Boeing India.

Major insights from Boeing’s market forecast for India 
included the following:
l	 Single-aisle airplanes will continue to serve growth in domes-

tic as well as regional markets. Indian operators will need 
1,960 new single-aisle airplanes over the next 20 years.

l	 To meet long-term demand for long-haul connectivity, espe-
cially to North America and Europe, Boeing forecasts a 20-year 
market for 260 new widebody airplanes in India.

l	 India air cargo growth is expected to average 6.3 per cent 
annually over the next 20 years, driven by India’s manufactur-
ing and e-commerce sectors.

l	 India’s civil aviation industry will require nearly 90,000 new 
pilots, technicians and cabin crew personnel during the 
20-year forecast period, with a growing number of women 
choosing to pursue aviation careers.

l	 Global Services market in India to reach $365 billion in the 
next 20 years.
India’s passenger market is the world’s third largest and Indian 

carriers have opportunities for growth in international markets, 
according to the Boeing forecast. Several airlines have started or 
plan to start non-stop routes between India and North America to 
serve a passenger preference for direct service flights. Boeing stated 
that India’s fundamental drivers still exist for a robust growth and 
they are contributing to it with 100 per cent of the traffic between 
India and the US being flown on Boeing widebody aircraft.

gLoBaL MarKets. Painting a holistic picture for 2020 and 
post-Covid recovery, Boeing mentioned that while the global pas-
senger operations were down, freighter flights were above nor-
mal. While the passenger figures were still only 50 per cent of 

“With greater demand for 
domestic, regional and long-
haul travel, we anticipate 
India's commercial fleet will 
grow four-fold by 2039” 
—David Schulte, Managing 
Director, Regional Marketing, 
Boeing Commercial

Boeing 787 dreamliner: Nearly 100 per cent traffic between India and the Us is being flown on boeing wide body aircraft
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2019, cargo flights were 120 per cent of normal. Domestic traffic 
was leading the recovery with plane movements back to 58 per 
cent globally and 51 per cent in Asia Pacific of pre-Covid days. 
The revival in plane movements was led by China (back to 87 per 
cent) and North America (to 71 per cent). Airlines were putting 
their fleets back in service with 75 per cent of single-aisle and 65 
per cent of wide body aircraft back in service already. Not surpris-
ingly, 100 per cent of the freighters are already in service and are 
being used much more than earlier.

Boeing also forecasts the various travel segments recover-
ing at different rates. There is a pent-up demand for ‘Visiting 
Friends and Relatives (VFR)’ and therefore it will recover the 
fastest followed by ‘Leisure’ travel. High value ‘Business’ travel 
will be the slowest to recover. While the aviation business saw a 
significant dip in 2020 the recovery is going to be quick and by 
2025, the global aviation market will be back on trend growth. 
This is not for the first time, aviation sector has faced a major 
crisis and the market has shown resilience with ‘Cargo’ as the 
current lifeline.

Over the next 10 years (2020-2029), 18,350 new airplane deliv-
eries are expected. Regional Jets account for 1,240 (6 per cent), 
Single Aisle for 13,570 (74 per cent), Widebody for 3,060 (17 per 
cent) and Freighter for 480 planes (3 per cent). However, over 
the next 20 years (2020-2039), 43,110 new airplane deliveries are 
expected. Regional Jets account for 2,430 (6 per cent), Single Aisle 
for 32,270 (75 per cent), Widebody for 7,480 (17 per cent) and 
Freighter for 930 planes (2 per cent).

Over the next 20 years, the air cargo market is forecast to 
grow at an average annual rate of 4 per cent, led by the robust 
markets in Asia. As a result, the fleet is forecast to expand from 
2,010 freighters to 3,260 over the next two decades. This growth 
will drive the need for 2,430 new and converted freighters. Of 
these, 930 airplanes will be new widebody freighters and 1,500 
will be passenger airplane conversions. Boeing pointed out that 
currently more than 90 per cent of world’s freighter capacity is 
Boeing freighters.

As per Boeing, over the next 20 years, the worldwide Global 
Services market will increase to $9040 billion (over $9 trillion). In 
the next 20 years, Asian market will drive the growth in the avia-
tion sector 41 per cent of single aisle deliveries and 45 per cent of 
wide body aircraft being delivered in this region.

Looking at the near-term, medium-term and long-term out-
look, Boeing stated that the current downturn is likely to lead to 
the replacement of many older passenger airplanes. This accel-
erated replacement cycle will position airlines for the future by 
improving the efficiency and sustainability of today’s fleet. While 
aviation has seen periodic demand shocks since the beginning 
of the Jet Age, the industry has recovered from these downturns 

every time. It will likely take about three years for air travel to 
return to 2019 levels, and it will be a few years beyond that for the 
industry to return to long-term growth trends. The maturation 
of many emerging market economies will further increase con-
sumer spending share of economic activity, bolstering demand 
for air travel. The current market disruption will shape airline 
fleet strategies long into the future as airlines make decisions to 
renew their fleets and resume growth. Airlines will focus on build-
ing versatile fleets that provide future network flexibility, maxi-
mising capability while minimising risk, and improving efficiency 
and sustainability.

Boeing also highlighted its commitment to environmental 
excellence through new Airplane Technology, improved operational 
efficiencies, ATM modernisation, Electrification of aircraft, use of 
Sustainable Aviation Fuel and the use of an ecoDemonstrator.

Boeing Commercial Aviation Market Outlook has been an 
established market forecast and has been 99 per cent accurate in 
its predictions during the past 20 years. SP

Boeing Commercial Aviation 
Market Outlook has been an 
established market forecast and 
has been 99 per cent accurate in 
its predictions during the past 
20 years

“Boeing currently does not 
have any plans for having 
a turbo-prop or a regional 
aircraft to service the regional 
routes. These short haul/
regional sectors very quickly 
develop into a significant 
route and become ideally 
suited to be serviced by 
a 737 Max. Therefore, we 
take a long-term view in the 
discussions with the operators 
on these routes”
—Salil Gupte, President, 
Boeing India
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  by Ayushee ChAudhAry

While uncertainty looms 
large over global travel’s 

restoration, the airline 
industry has to overcome the 

financial grievances as well 
as innovate for transforming 

consumer behavior

The
New Normal

airlines now have to restructure and reinvent with the changed scenario. Gaining consumer confidence specifically  
with safety and convenient procedures will be significant.

a
fter the widespread travel restrictions 
across the globe due the pandemic and the fallen 
demand, the destinations worldwide welcomed 1 bil-
lion fewer international arrivals in 2020. Since then 
the airline industry has been through a downturn as 

deep as any it has ever experienced, stated the United Nations 
World Tourism Organisation (UNWTO). As the restrictions start-

ed to ease, the emergence of new variants of the novel coronavi-
rus have again nudged the governments to reverse the opening, 
with almost entire closures most prevalent in Asia and the Pacific 
and Europe.

A report from McKinsey industry action group reported that in 
2020, the airline industry revenues totaled $328 billion, around 40 
per cent of the previous years. “In nominal terms, that’s the same 
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as in 2000. The sector is expected to be smaller for years to come; 
we project traffic won’t return to 2019 levels before 2024,” it stated.

While uncertainty looms large over global travel getting back 
to normal, the pandemic has also transformed travel behaviours. 
As airlines deal with the hit, they not only have to recover but also 
restructure and reinvent with the changed scenario. Gaining con-
sumer confidence specifically with safety and hygiene along with 
convenient procedures will be significant.

The international marketplace, Skyscanner’s Horizons report 
also revealed the emergence of new travel behaviours. These 
changed behaviours are likely to stay long-term and profound. 
The 2008 crisis was largely economical, however this one is also 
transforming consumer behaviour and operational structures, 
which is what the airline sector will have to look into.

Restructuring and redesigning the aircrafts and routes, explor-
ing innovative technologies, treading the cost-effectiveness with 
the change in demand, ensuring safety await the airlines ahead. 
Some of the areas that will define the new normal for the airlines, 
are listed below.

 restructuring, redesigning & rerout-
ing. With more and more people getting vaccinated, travelling 
within the country certainly has an upper hand as international 

travel is still likely to face delay. Passengers are also willing to 
spend less and travel to unexplored local destinations instead 
of the usually thronged tourist spots. This will lead to increased 
domestic travel, and restructuring of routes. As and when travel 
bubbles emerge before entire international travel starts, the routes 
will again be impacted based on that.

In March 2021, Ministry of Civil Aviation (MoCA) Government 
of India had proposed about 392 routes under UDAN 4.1 bidding 
process. The Regional Connectivity Scheme (RCS)-UdeDesh-
KaAamNagrik (UDAN) is a flagship scheme of the MoCA to make 
air travel affordable and widespread in the country, boost inclusive 
national economic growth, employment opportunities, and air 
transport infrastructure development across the nation. Till then, 
325 routes and 56 airports including 5 heliports and 2 Water Aero-
dromes have been operationalised under the UDAN scheme.

Usha Padhee, Joint Secretary, MoCA said, “Following the four 
successful rounds of bidding, the special UDAN 4.1 bidding round 
invites bids for priority routes which have not been covered under 
UDAN so far. We have observed great demand on many Tier-2 & 
Tier-3 UDAN routes attesting the necessity along with essential-
ity & criticality of these regional routes.”

In the international market, the Skyscanner’s analysis of the 
industry revealed that the leisure/VFR (visiting friends & relatives) 
markets, particularly domestic and short-haul international, will 
be in the ascendency. For the airlines that are in this situation, 
low cost carriers are very well placed. Thereby, airlines will have 
to look into reevaluating their economics of operation, especially 
long-haul flights. Another change that the airlines might consider 
exploring would be the reconfiguring of the cabin layouts.

When it comes to the prices there are two sides to this coin. 
While people are looking for more feasible options, the reduced 
frequency and demand, and the financial lag have taken the 
prices up for most airlines. At the same time, the airlines are also 
exploring new routes, which is likely to reduce the economic bur-
den. This will be a tricky balance for airlines to maintain espe-
cially in countries like India.

Carolyn Prowse, the Chief Commercial Officer of the Mexi-
can low-cost airline, Volaris touched upon these points in a CAPA 
(Centre for Aviation) live session sharing the airline’s recovery story. 
Established in 2006, Volaris has grown to an impressive market 
share of over 40 per cent of the Mexican domestic market in the 
restart since the depths of COVID-19. “There are three different ele-
ments to our ultra-low-cost model that have made us successful in 
terms of the recovery. The first is that we are very focused on leisure 
and the VFR traffic, and that makes up over 70 per cent of our busi-
ness. And those are the segments that have rebounded more quickly 
coming out of this pandemic. The second thing is that all of our 

According to CAPA, deferrals 
represent one of the main tools 
airlines have available for 
pausing growth and reducing 
fleet costs, along with early 
retirements, lease returns and 
order cancellation.
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capacity is domestic or regional, and the final element is that our 
costs have allowed us to stimulate demand with the low base fares, 
as we’ve seen the first signs of recovery, but also to be able to make 
this up in the ancillary revenue. Our ancillary per passenger was 36 
per cent higher than in the previous year, and it now accounts for 
approximately 50 per cent of our revenues,” said Prowse.

 digitisation dose. We are all aware how the pandemic 
transformed the world with digitisation, shifting technology years 
ahead. Transfer of many human tasks to contactless during the 
course of travel is going to be the key. This digitisation will also 
activate most of the work through apps and phones with increased 
touch-less check-in, face recognition technologies, RFID bag-tags, 
paperless immigration, etc. This will also be an aid to sustainabil-
ity which has been more under focus with the pandemic.

Common travel passes like that introduced by the Interna-
tional Air Transport Association (IATA), or a destination tracker 
announced by UNWTO and IATA will become more common 
to boost confidence and accelerate recovery of the sector. Many 
countries and organisations are deliberating on digital certifi-
cates as well that would include an individual’s update around 
the vaccines, infection, etc. all in one place.

Like it or not, airlines will have to invest more on digitisation. 
The Mckinsey report noted that before the pandemic, airlines 

spent roughly 5 per cent of their revenue on IT and this will have 
to go up because in a progressively digital world, “bytes carry more 
value than bricks if used well”. Investing in the right tools and 
technology can not only help monetise assets better but also sig-
nificantly improve operating efficiency and customer experience.

The use of artificial intelligence and other innovations like 
automated gates have been introduced even earlier but the post-
coronavirus world will witness an acceleration of such trends to 
facilitate socially-distanced journeys.

 collaboration. One thing that is very clear after the 
pandemic is that we need collaboration among the different sec-
tors of the industry and standardisation of policies and protocols 
for a smoother travel experience. Various airlines will have to come 
together and collaborate with each other for standard procedures as 
well as intersect with the government bodies for establishing com-
mon protocols. In a meeting, UNWTO Secretary-General Zurab 
Pololikashvili, stressed the continued need for coordination at the 
very highest level, in order to advance “common, harmonised crite-
ria for the easing of travel restrictions, and for increased investment 
in systems that support safe travel, including testing on departure 
and on arrival.” An amalgamation of airlines, airports, and authori-
ties will be a crucial aspect in evolving the ecosystem of the industry.

 freighter fleet. During the past year, the industry has 
witnessed an increased use of cargo as opposed to the low cargo 
rates that prevailed prior to the pandemic with the rise in e-com-
merce, and the transportation of medical goods. Before the pan-
demic, cargo typically made up around 12 per cent of the sector’s 
total revenue, however that percentage tripled last year, as noted 
in the Mckinsey report. Data from the Airline Analyst revealed only 
21 of the airlines globally (that disclosed their operating perfor-
mance) achieved positive operating profits for the third quarter of 
2020, traditionally the industry’s most profitable quarter. Among 
these 21 airlines, cargo revenue accounted for 49 per cent of total 
revenues on average. Considering this high demand and low sup-

PAssengers
16.9 million, -3.4% yOy

CArgo
282,407 tonnes, +34.2% yoy

AirCrAft MoveMents
168,472, +2.7% yoy

internAtionAl
1.6 million, -37.6% yoy

internAtionAl
172,467 tonnes, +29.4% yoy

internAtionAl
16,743, -23.9% yoy

in May 2021, aai reported the following  
traffic highlights for March 2021

doMestiC
15.3 million, +2.5% yoy

doMestiC
109,940 tonnes, +42.5% yoy

doMestiC
151,729, +6.8% yoy

Investing in the right tools and 
technology can not only help 
monetise assets better but also 
significantly improve operating 
efficiency and customer 
experience
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ply of air freight at present, airlines could investigate short- to 
medium-term opportunities to boost their cargo services. 

Many carriers even in India, from Air India to SpiceJet to 
IndiGo have been engaged with cargo transportation through the 
last year while passenger flights were suspended. According to 
the Airports Authority of India (AAI) there was a decline in pas-
sengers on direct flight by 3.4 per cent in March 2021 while cargo 
was up 34.2 per cent.

IATA stressed that the air cargo industry is at the threshold of 
a giant leap into digital transformation as passenger airlines dis-
cover its vital cash-generating contribution to their survival dur-
ing the pandemic. The international association is expecting air 
cargo to continue to outperform other modes of transport with 
volumes to grow by another 13 per cent.

 policy changes. CAPA-India also reflected on the chal-
lenge by quoting that Indian carriers under-recovered almost $70 
per passenger in FY21 and the twin shocks of the first and sec-
ond waves, occurring in the space of a little of over 12 months, 
will leave a long-term structural impact. This further directs to 
the possibility of creating policy and regulatory challenges. CAPA 
India again urged MoCA to create a new policy framework.

 aviation trends in asia and india. Centre for 
Aviation suggested that aircraft deferrals will play a key role in 
Asian airline recovery. Although several airlines acted quickly and 

secured deferrals relatively early in the pandemic, some important 
negotiations have occurred more recently. These latest arrange-
ments highlight the differing approaches to deferrals being taken 
by the region’s airlines, CAPA stated citing the examples of Korean 
Air and Singapore Airlines that have made substantial deferrals 
to push back spending commitments while also preserving their 
long term fleet renewal strategies. According to CAPA, deferrals 
represent one of the main tools airlines have available for paus-
ing growth and reducing fleet costs, along with early retirements, 
lease returns and order cancellation.

After the surge in the COVID cases since late March, the delay in 
recovery is furthermore determined for airlines especially in India. 
Most Indian airlines were already very vulnerable prior to COVID, 
with weak balance sheets and poor liquidity, and COVID inflicted 
massive losses and an increasing debt burden on carriers that were 
structurally ill-equipped to absorb this impact, CAPA India noted. 

Some key trends shared by CAPA for Indian aviation in FY2022 
after the second wave are as follows:
l	 Consolidation process to be accelerated
l	 Supply-side risks increased. If realised, this will create a stra-

tegic dilemma for policy makers and regulators.
l	 Demand uncertainty exacerbated. Domestic airline traffic 

for the full year will nevertheless be higher than the approxi-
mately 53 million passengers in FY2021.

l	 Indian Government’s commitment to privatisation remains. 
The chances of a successful divestment of Air India may be 
less certain.

l	 The entire industry will report serious losses in FY2022, similar 
in scale to FY2021, with a serious downside risk in the event of 
a protracted second wave, or the emergence of a third wave.

l	 The current ‘bubble arrangements’ likely to continue. Limita-
tions for passenger belly capacity will be positive for freighter 
operators.

l	 IndiGo likely to emerge significantly stronger than its com-
petitors. Nevertheless, IndiGo will also feel a very significant 
impact. SP

IATA is expecting air cargo 
to continue to outperform 
other modes of transport with 
volumes to grow by another 13 
per cent

Upon resumption of flights, airports, airlines and passengers have to adhere to all preventive measures and  
strictly follow the safety protocols regarding CoVID-19
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O
n April 17, 2019, the Indian airline industry went 
through a traumatic experience when one of its lead-
ing carriers, Jet Airways, was compelled to suspend 
operations on account of severe financial distress. 
Based in Mumbai, Jet Airways was incorporated as a 

limited liability company in April 1992. The following year, it com-
menced operations as an air taxi operator and thereafter on Janu-
ary 14, 1995, the airline was granted a scheduled airline status 
after which it graduated to full-fledged operations as an airline. 
However, its operations were limited to the domestic sector.

In 1996, Jet Airways placed an order for four Boeing 737-400 and 
six Boeing 737-800 aircraft from the original equipment manufac-
turer and these were delivered in the period 1997 to 2000. Jet Air-
ways was the first airline in South East Asia to fly the Boeing 737-
800. By April 2001, the number 
of airliners in its fleet had 
increased to 30 with which the 
airline was operating nearly 
200 flights per day to 37 desti-
nations within India.

In 2004, the airline 
expanded its operations cov-
ering the international sector 
as well. At the time when its 
operations had peaked, the 
airline was operating flights 
to 57 destinations including 
37 within the country and 20 
to destinations outside India 
which included major cities 
in 15 countries across Asia, 
Europe, North America and 
the Middle East. By the third 
quarter of 2010, Jet Airways 
had become the largest airline in India with a passenger market 
share of 22.6 per cent. The airlines had its headquarters as well as 
its major operating hub at Mumbai and had its secondary operat-
ing hubs at Delhi and Bengaluru.

Unfortunately, in 2008, Jet Airways had to shut down opera-
tions on certain international routes that included services to 
San Francisco and Shanghai, primarily on account of the global 
economic down turn that had an adverse effect on its finances. At 
the end of the year 2011, the airline tried to restore international 
flights on the Mumbai–Shanghai route; but did not succeed in its 
effort to do so. In 2012, the airline discontinued its flights to New 
York City and in the following year, flights to Milan, a metropolis 
in Northern Italy were also stopped.

The first time since its birth that Jet Airways had recorded 
losses was in the financial year 2001-2002. This was attributed 

to fall in demand on account of a slowdown in the economy 
and as it turned out, this was a temporary phenomenon. How-
ever, financial troubles for Jet Airways began to increase during 
the decade and by 2018, mounting losses began to make things 
difficult for the airline that once upon a time was on the top. 
By March 2019, financial problems afflicting the airlines had 
reached a stage where the airline was unable to pay the charges 
for aircraft that were on lease. As a result of this, around 25 per-
cent of the fleet had to be grounded. The situation became so 
grave that the Chairman of the airline Naresh Goyal and his 
wife Anita Goyal had to resign from membership of the Board of 
Directors of the airline.

On April 17, 2019, the airline was left with no choice but to 
suspend all flight operations as the lenders rejected a request 

for loan of Rs four billion 
for emergency funding. An 
added problem was that in 
the first week of April 2019, 
the Indian Oil Corporation 
had discontinued supply of 
aviation turbine fuel to the 
airline as Jet Airways had not 
been able to clear outstand-
ing financial dues. A major 
blow to the reputation of 
Jet Airways came when the 
International Air Transport 
Association suspended the 
membership of the airline in 
the association. The situa-
tion that the once high-flying 
airliner was in, left no option 
with the government but to 
put up the airline for sale.

In October last year, a consortium of investors that included 
Murari Lal Jalan, a businessman based in the United Arab Emir-
ates and Kalrock Capital, an asset management firm based in the 
UK, both with no experience in operating or managing an airline, 
came forward and bought off Jet Airways. After a struggle last-
ing for several months by the Jalan-Kalrock Capital consortium 
that had taken over the non operational airline in October last 
year, the Bombay Bench of the National Companies’ Law Tribu-
nal (NCLT), the bankruptcy court of the government, approved a 
revival plan submitted by the new owners. The NCLT has given 90 
days to the Directorate General of Civil Aviation and the Ministry 
of Civil Aviation to allot slots to the airline. It is now fairly certain 
that Jet Airways will finally take to the skies again! SP

— B.K. pAndey

JET AIRWAYS  
SET TO  
RETURN TO THE SKIES
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Financial troubles for Jet 
Airways began to increase 

during the decade and by 
2018, mounting losses began 

to make things difficult for the 
airline

Jet Airways 737 MAX
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