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A word from editor

T
he aircrafT indusTry is currently engaged in the search for solu-
tions that would help reduce emissions. Measures such as use of bio-fuel in 
place of fossil fuel is one obvious solution and electric propulsion is another. 
But the greater concern is that the reserves of fossil fuels the world over are 
depleting rapidly and are likely to run out sooner than later. Both these issues 

have driven the global aerospace industry to embarked on the search for alternative meth-
ods of aircraft propulsion. An in depth analysis by A.K. Sachdev on the new developments 
in aircraft propulsion has been included in this issue of the magazine. In another article 
in this issue of the magazine, A.K. Sachdev delves on the role that engine make Pratt & 
Whitney has played over the last several generations in the domain of aircraft engines and 
the significant contribution by the company.

Cost of operations spiralling out of control impinges seriously on the financial well 
being of the airlines and generally is the underlying cause of their failure. With rising cost 
of inputs especially the extremely labile pricing of aviation turbine fuel (ATF) and a highly 
competitive environment that compels airlines to keep their air fares at affordable levels, 
airlines find it an extremely difficult task to balance their books. Satyendra Pandey, who 
has a wealth of experience in the management of the airline industry, has carried out a 
comprehensive analysis of the problems related to the management of cost of operations 
of airlines. His report on the subject figures in this issue of the magazine.

SpiceJet, one of the leading private carriers in India in the low cost segment, has since 
its launch in the country, been operating a fleet of airliners from the US aerospace giant 
Boeing. However, with problem that has surfaced in the recent past with the Boeing 737 
MAx 8 airliners leading to the grounding of this fleet, the Indian low cost carrier SpiceJet 
is seriously considering induction of a sizeable number of airliners from the Airbus family 
to service their expansion plans in the future. A report on this subject by Ayushee Chaud-
hary of SP Guide Publications has been included in this issue of SP’s AirBuz.

A major problem pertaining to the Indian civil aviation sector that the Ministry of 
Civil Aviation has been grappling with for quite some time now with no light visible at 
the end of the tunnel, is to privatise the loss making national carrier Air India. The way 
a state-owned airline should be managed has been clearly demonstrated by the manner 
in which a tiny state such as Singapore has nurtured its national asset Singapore Airlines 
which has always been ranked as one of the leading airlines in the world. Unfortunately, 
performance over the last seven decades has established without doubt that the govern-
ment in India is incapable of turning the tide. An in depth analysis by Anil Chopra on the 
problem of divestment of India has been included in this issue of SP’s AirBuz.

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

Jai Hind!

B.K. Pandey 
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Earlier, Buffet had admitted it was 
one of his few indulgences. Subse-
quently, what elevated the business jet 
from a luxury toy to what is increas-
ingly seen as a vital corporate tool? In 
the US, hundreds of Fortune 500 com-
panies now flaunt their own aircraft, 
with companies arguing that this vital 
conveyance saves time and boosts pro-
ductivity. A recent CNN report quotedNewsBriefs
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(  AirLiNe NeWs

Forecast by airbus on requirement 
oF new aircraFt
Airbus expects the worldwide passenger 
and freighter aircraft fleet to more than 
double in the next twenty years, the com-
pany said in its Global Market Forecast 
(GMF) for the period 2019 to 2038. The 2019 
annual report, titled “Cities, Airports & Air-
craft,” forecasts the need for 39,210 new air-
craft - 25,000 to support a projected annual 
air traffic growth of 4.3 per cent and 14,210 
to replace aging models by 2038. The GMF 
also anticipates requirement of 550,000 new 
pilots and 640,000 new technicians over the 
same time period. “The four per cent an-
nual growth reflects the resilient nature of 
aviation, weathering short-term economic 
shocks and geopolitical disturbances,” 
said Christian Scherer, Chief Commercial 
Officer of Airbus. “Economies thrive on air 
transportation. People and goods want to 
connect,” he said.

According to Airbus, the GMF consid-
ers factors including demographic and 
economic growth, tourism trends, oil prices 
and development of new and existing 
routes. The 2019-2038 forecast segments 
operations based on aircraft capacity, range 
and mission type. Under that standard, 
of the requirement of 39,210 new aircraft 
projected, 29,720 will fall into the Small cat-
egory (range up to 3,000 NM), 5,370 Medium 
(range up to 5,000 NM), and 4,120 Large 
(5,000+ NM range).

air india’s arm raises `7,000 crore 
From bond market

A special purpose vehicle of the national 
carrier Air India has raised `7,000 crore 
from the bond market, in a major exercise to 
clean up the balance sheet before privatisa-
tion. The bond was floated by Air India As-
set Holdings, which houses around `26,500 
crore of Air India’s `60,000 crore debt and 
non-core assets like real estate. Among the 
top three subscribers were Trust Capital, 
ICICI Bank and SBI. While Trust Capital 

and ICICI subscribed to `2,000 crore each, 
SBI subscribed to `1,100 crore. The bond 
was floated at 6.99 per cent, around 86 basis 
points higher than the three-year govern-
ment bond yield, which stood at 6.13 per 
cent and was subscribed nearly three times.

As per spokesperson from Air India “The 
bond received bids worth `20,830 crore 
from 47 bidders which includes banks and 
mutual funds. It is the highest in the yield-
based bond market in the history of Bombay 
Stock Exchange. The company has decided 
to accept the entire issue of `7,000 crore.” A 
senior Air India official said the bond issue 
was timed well because higher oil prices 
resulted in increase in bond yields in the 
Indian market. “Also it’s a Government of 
India-subscribed bond essentially meaning 
that the government is responsible for the 
coupon payment. This increased the confi-
dence of the market,” the official said.

return oF boeing 737 maX 8

The International Air Transport Associa-
tion (IATA) has urged regulatory bodies 
across the world to align their pre-condi-
tions and schedule for return of Boeing 737 
MAX 8 into service. The appeal followed 
a statement from the Federal Aviation 
Administration (FAA), the US aviation regu-
latory body, a day before making it clear 
that each country will take an independent 
decision on the return of Boeing 737 MAX 
8. The Directorate General of Civil Aviation 
(DGCA) in India too, has made it clear that 
it will do its due diligence on the matter, 
including on simulated training for pilots, 
before it allows airlines to use the aircraft in 
Indian skies. 

“We are advising alignment among 
regulators on conditions and schedule for 
reentry of Boeing 737 MAX 8s,” IATA Chief 
Alexandre de Juniac said at a global tele-
conference with the press ahead of the 40th 
Assembly of International Civil Aviation 
Organisation in Montreal, Canada. He ex-
plained that varying stands on re-induction 
of the plane would mean that it can fly in 
one country’s airspace, but not in the neigh-
bouring country. It will also lead to mistrust 

in a single system of certification such as the 
European Aviation Safety Authority (EASA).
The Boeing 737 Max has been grounded 
globally since a fatal Ethiopian Airlines 
crash in March and a similar deadly acci-
dent with Indonesia’s Lion Air last year.

airasia contributes to making kuala 
lumpur an lcc megahub
AirAsia welcomes the findings of the 
OAG Megahubs Index 2019 reaffirming 
Kuala Lumpur International Airport as the 
world’s most internationally connected 
low-cost megahub. Kuala Lumpur came in 
ahead of Manila, Singapore, Incheon and 
San Diego with OAG noting that connec-
tivity at Kuala Lumpur was “considerably 
higher than the rest of the Top 25” in the 
low-cost category. OAG Megahubs Index 
2019 outlines the world’s most internation-
ally connected megahubs by comparing 
the number of scheduled international 
flights with the number of destinations 
served from the airport.

AirAsia Group President Bo Lingam 
said, “As the single largest carrier operating 
out of klia2, the OAG Megahubs Index illus-
trates the significant contribution AirAsia 
is making towards connecting people with 
the world and the ongoing development of 
Malaysia as a global aviation and aero-
space hub.” He added “LCCs and low-cost 
air connectivity are integral to Malaysia’s 
aviation and tourism industries. A common 
understanding and appreciation between 
airports, regulators and the government 
must exist in order for the country to thrive 
as a preferred travel destination.” AirAsia as 
a group carries 57,000 passengers daily on 
more than 320 flights on 151 international 
routes out of klia2, constituting 97 per cent 
of the total effort.

(  BUsiNess AViATiON

business aviation ramping up ads-b
With less than two months remaining until 
the FAA’s January 1, 2020 Automatic Depen-
dent Surveillance-Broadcast (ADS-B) Out 
deadline becomes effective, we look at US 
business aviation operator equipage trends. 
While the FAA is likely to limit signifi-
cantly the number of exemptions granted 
for flights of aircraft without ADS-B (Out) 
after January 1, 2020, nearly 5,500 business 
aviation aircraft are likely to be without 
such capability on this date, according to a 
recent estimate by Nebraska-based Duncan 
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Aviation. The MRO said in September that 
at least 1,660 business jets, about 23 per 
cent of the inventory and 3,800 turboprops, 
about 49 per cent, will lack ADS-B (Out) 
early next year.

“Operators of aircraft not equipped with 
ADS-B (Out) must request a deviation at 
least one hour before the flight from the air 
traffic control facility with jurisdiction over 
the airspace,” said Matt Nelson, the Satellite 
Operations Manager for Duncan Aviation. 
“Requests are considered on a case-by-case 
basis and authorizations may be declined 
due to workload, runway configurations, 
air-traffic flows, weather conditions, among 
other reasons.” FAA is not likely to pro-
vide frequent waivers for flights of aircraft 
without ADS-B after January 1 as the agency 
said in July that it is providing relief to 
federal, state and local authorities to switch 
off ADS-B transmissions when government 
aircraft are “conducting sensitive national 
defence, homeland security, intelligence 

and law enforcement missions that could 
be compromised by transmitting real time 
identification and positional flight informa-
tion over ADS–B.” 

award For sino Jet

Following a stringent selection process, Sino 
Jet was awarded “Asia’s Leading Private Jet 
Charter” and “China’s Leading Private Jet 
Charter” awards from Asia and Oceania 
Gala Ceremony on October 12, 2019 at the 
Vinpearl Convention Center Phu Quoc, 
Vietnam. Sino Jet, Asia’s fastest grow-

ing business jet operator, has announced 
its strategy for continued growth in Asia 
Pacific. Jenny Lau, Group President, Sino Jet 
said, “We are honoured to receive the WTA 
Awards which recognise our commitment 
and determination to provide best-in-class 
services and the industry’s highest safety 
standards. Investment into skilled pro-
fessionals, particularly engineers and to 
expanding Sino Jet’s geographic presence, 
remains key. We continue to strengthen our 
service portfolio and we are now further 
expanding to second and third tier cities 
in China. This market is also very strong 
for our personalised travel experiences and 
entrepreneurs’ network, which is delivered 
through our sister company, Geostar.”

A key focus for Asia’s fastest growing 
operator is to further enhance its mainte-
nance capabilities in Hong Kong. Hav-
ing hired several highly skilled engineers 
from major global airlines, Sino Jet is well 
placed to deliver end-to-end ramp-side 
maintenance services to its clients. “The 
time-saving that we can now deliver to our 
clients, presents a significant competitive 
advantage. With the increasing investment 
in maintenance office at HKBAC, Sino Jet is 
able to deliver Hong Kong’s most efficient 
management services to our clients. Our 
ability to keep the fleet in the air and safe-
guarding asset stability for our clients, has 
earned us a position of strength and trust 
in the market. We are proud to receive 
recognition of this by the WTA.” said Jim 
Markel, COO, Sino Jet.

aireXpo shanghai china 
15-17 November
National Exhibition and Convention 
Centre-Shanghai, China
www.airexpochina.com/web/en

dubai airshow
17-21 November 
DWC, Dubai Air Show Site, Dubai, UAE
www.dubaiairshow.aero

hai heli-eXpo
27-30 January, 2020
Anaheim Convention Centre, Anaheim, 
CA, USA
www.rotor.org/home/heli-expo

singapore airshow
11-16 February, 2020
Changi Exhibition Centre, Singapore
https://singaporeairshow.com/

EvEnt CalEndar 

MRO Association of India an-
nounces its annual two-day be-
spoke conference & exhibition, 

Aero India MRO Aerospace & Defence 
2019 to be held on December 4 & 5, 2019 
at Hotel Pride Plaza, Aerocity, New Delhi. 
Aero MRO India A&D has drawn partici-
pation from Air India Engineering Ltd., 
GMR Aero Technik, Lufthansa Technik, 
Safran Group, Gujsail, etc. while some 
more are in the pipeline. The two-day 
conference includes topics such as Reg-
ulatory Frame Work, Issues relating to 
Airport Operators, GST impact on MRO 
Industry, Skill Development, Civil-Mili-
tary Cooperation, Panel Discussions on 
various topics pertaining to the growth 
of Indian MRO Industry.

Interesting topics to be covered in 
the two-day conference include Gov-
ernment view in enhancing the Indian 
MRO Industry; HAL’s journey for eight 
decades and its role in Military and Civil 
MRO; OEM Support to Indian MRO; 
How India is a thriving market for In-
vestments in MRO business; Making 
Indian MROs Tax Friendly for Overseas 
Customers; Impact of GST on MRO and 
General Aviation; Harmonization of 
Standards & Qualifications for MRO in 

India & Asia; How does Defence Forces 
look at opportunities in Indian market 
both in civil aviation & defence sector?; 
Skill Development and Human Resource 
planning in MRO sector; and, Building a 
robust MRO ecosystem by Indian Ven-
dor Development, among other topics. 

Aero India MRO A&D 2019 is sup-
ported by industry bodies such as Busi-
ness Aircraft Operators Association of 
India (BOAO), Rotary Wings Society of 
India (RWSI), Society of Indian Aero-
space Technologies and Industries (SI-
ATI), etc. Media Supporter and Part-
ners of the event include Aviation Week 
Network, Aviation & Defence Universe, 
Aviation World, Air Cargo Update and 
Aviation Guide, etc. 

Aero India MRO A&D 2019 will wit-
ness a congregation of Airlines, MROs, 
OEMs, Supply Chain Managers, Legal 
Experts, Lease and Finance Experts, 
Support Services Providers, Bureau-
crats, Defence Forces, Airport Develop-
ers and operators, to name a few. 
For more details contact: 
MRO Association of India 
Email: mroassociationofindia@gmail.com 
Website: http://www.mroassociation.in, 
www.aeromro.in 

AerO MrO iNdiA A&d 2019 drAWs 
PArTiciPATiON frOM MrO LeAders
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boeing Forays into general aviation
The US aerospace major Boeing has in the 
recent past, set up a new $17 billion busi-
ness unit with its headquarters in Dallas. 
Known as Boeing Global Services, the aim 
of this unit is to expand activities of the 
company to foray into the domain of general 
aviation. In a recent conference in Denver, 
William Ampofo from Boeing, summarised 
how the new business venture is increasing 
its footprint in light aircraft and business 
aviation. There is clearly a strong emphasis 
on future pilot needs. The new venture of 
Boeing employs about 23,000 people and 
includes Jeppesen, Aviall and the recently 
acquired ForeFlight and KLX, a supply 
chain business that Boeing renamed Boeing 
Distribution Services and which supplies 
components to both Boeing customers and 
competitors.

Boeing is also partnering with Redbird 
on training initiatives to fill a pilot pipeline 
that William Ampofo predicts will swell to 
a need for 330,000 pilots worldwide by 2030. 
Boeing also forecasts that some 40,000 new 
commercial aircraft will be added to the 
fleets worldwide in the next 20 years.

gulFstream downsizing
Gulfstream recently laid off 446 employees 
from 11 locations, reducing its workforce 
by about 3.5 per cent. The company is still 
hiring in areas such as manufacturing and 
maintenance, but reducing business sup-
port and administrative functions positions, 
Gulfstream Director of Corporate Com-

munications and Media Relations Heidi 
Fedak told the media on October 16 this 
year that “In order to ensure Gulfstream’s 
continued long-term success, we must 
consistently evaluate the size and structure 
of the business and adjust accordingly.” “We 
will continue to hire and add resources in 
areas aligned with our strategic growth plan, 
while judiciously consolidating, integrating 
and streamlining resources that no longer 
align with that plan.” Gulfstream opened a 
new 202,000-square-foot service centre at 
the company’s headquarters in Savannah, 
Georgia, in September this year. According 
to Heidi Fedak, the company will continue 
hiring technicians for its facility in Savannah 
and Appleton, Wisconsin, service centre 
which opened last August along with fill-
ing positions at planned facilities in Palm 
Beach, Florida and Van Nuys, California 
expected to open in 2020.

maiden Flight oF embraer e175-e2

Brazilian aircraft manufacturer Embraer ex-
pects the E175-E2 to undertake its maiden 
flight by the end of 2019. The aircraft is 
expected to enter service by the end of 2021. 
Meanwhile, the E195-E2, Embraer’s largest 
commercial aircraft, which offers up to 146 

seats and claims to have lower operating 
costs per seat, better fuel consumption and 
lower emissions, is currently on a global 
demonstration tour. The tour has just left 
Europe and is now in North America before 
heading to Africa next month. After being 
certified by the regulatory authorities of 
Brazil, Europe and the United States in April 
this year, Embraer delivered its first aircraft 
to Brazilian low-cost operator Azul and 
the aircraft leasing company AerCap on Sep-
tember 12, 2019. The E195-E2 is due to enter 
service with Binter Canarias and Helvetic 
Airways in the near future. 

“The first prototype of the E175-E2 is be-
ing built and the engine is being mounted. 
We’re looking forward to going into service 
at the end of 2021 and to the first flight at 
the end of this year,” Martyn Holmes, Vice 
President, Embraer Commercial Aviation for 
Europe, Russia, Central Asia and Leasing, 
told the media on October 09 this year. “I 
think there are great opportunities for the 
E175-E2 in Western continental Europe, 
I think it will be a great hub feeder. We 
are stepping up our activity with airlines.” 
Embraer Commercial Aviation CEO John 
Slattery also said the manufacturer is 
considering the turboprop market. Embraer 
has spoken to operators and lessors in the 
turboprop segment around the world who 
see a market for a new-technology turbo-
prop that would offer reduced operating 
costs and emissions, Slattery added.

growth oF passenger traFFic in 2019
As per the DGCA, domestic air passenger 
traffic is expected to register a high single-
digit growth in 2019, benefitting from the 
induction of aircraft by airlines and an 
expected rise in air travel during the festival 
season. “The air passenger growth is expect-
ed to be between seven and nine per cent 
during 2019,” Arun Kumar, Director General 
of DGCA, said in an interview on October 16, 
2019. Air passenger traffic grew 3.2 per cent 
between January and August this year, com-
pared to 21.2 per cent in the same period 
last year. “Air passenger growth had slowed 
down after the collapse of Jet Airways, which 
also saw the market lose a large chunk of 
capacity with the grounding of Jet’s aircraft,” 
Kumar said. “But airlines like SpiceJet and 
Vistara have since then inducted several of 
Jet Airways’ planes in their fleet.”

When Jet Airways was grounded due to 
an acute fund crunch in April, more than 
80 planes belonging to the Mumbai-based 
airline were deregistered. A big chunk of Jet’s 
fleet of Boeing 737NG aircraft is currently 

airports authority oF india
Arvind Singh, an IAS officer of 1988 batch, Maharastra cadre, has been appointed as the 
Chairman of Airports Authority of India.

boeing 
On October 22, 2019, Boeing Company announced the following appointments, effective 
immediately:-
○	 Stan Deal to succeed Kevin McAllister as President and CEO of Boeing Commercial 

Airplanes.
○	 Ted Colbert to succeed Deal as President and CEO of Boeing Global Services.
○	 Vishwa Uddanwadiker as Interim Chief Information Officer and Senior Vice President 

of Information Technology & Data Analytics in place of Ted Colbert.

gulFstream 
On October 07, 2019, Gulfstream Aerospace Corporation announced the appointment of 
Peter Vasconcelos, an industry veteran, to the position of Regional Senior Vice President 
of Sales for the North Eastern US and Eastern Canada.

appointmEnts



Earlier, Buffet had admitted it was 
one of his few indulgences. Subse-
quently, what elevated the business jet 
from a luxury toy to what is increas-
ingly seen as a vital corporate tool? In 
the US, hundreds of Fortune 500 com-
panies now flaunt their own aircraft, 
with companies arguing that this vital 
conveyance saves time and boosts pro-
ductivity. A recent CNN report quotedNewsBriefs

• SP’S AIRBUZ • Issue 5 • 2019 Gwww.spsaIrbuz.com6

being operated by SpiceJet and Vistara. At 
present, SpiceJet has about 65 Boeing 737 
family aircraft on its fleet, according to the 
airline’s website, while Vistara has nine such 
planes. Vistara also operates 23 Airbus A3-
20 planes. Indian aviation is set to reach its 
largest fleet size by December 2019, Kumar 
said. The number of aircraft registered by 
Indian operators stood at 616 in January, 
Kumar said, adding that domestic operators 
are expected to break that record by De-
cember, as airlines are set to induct several 
aircraft during the next two months.

(  iNfrAsTrUcTUre 

conFlict over stake in mumbai 
airport
The Adani Group has dragged the share-
holders of the GVK Group-run Mumbai 
airport (MIAL) and the Ministry of Civil 
Aviation (MOCA) to the Bombay High 
Court, seeking a direction to them to allow 
buying out the minority stake held by South 
African firm Bidvest in the airport.

The South African firm Bidvest owns 
13.5 per cent stake in the country’s second 
busiest airport. Other shareholders are 
Airports Company of South Africa (ACSA) 
Global which owns 10 per cent, Airports Au-
thority of India 26 per cent and GVK Airport 
Holdings, which is the majority owner with 
a 50.5 per cent ownership. The petition filed 
on October 16, 2019, names these sharehold-
ers along with the MOCA as respondents. 
Bidvest had entered into an agreement with 
Adanis to sell its entire stake in the airport 
for `1,248 crore. The Adanis had also offered 
to buy out ACSA at the similar price. The 
Adanis, that has won the bid to run six other 
AAI-run airports last February, had offered 
around `950 crore to ACSA Global, valuing 
the world’s busiest single-runway airport 
that handles around 1,000 flight movements 
a day. Adani in its suit filed on September 04 
has claimed that its share purchas agree-
ment dated March 05, 2019 with Bidvest, 
held through its Mauritian arm, is valid, 
subsisting and binding. The present suit is 
being filed seeking specific performance 
of the agreement executed between the 
plaintiff and Bidvest for purchasing its entire 
shareholding of 1,62,000,000 shares repre-
senting 13.5 per cent of the fully paid-up 
share capital of MIAL, the suit said.

Adani Group is readying to invest 
`18,000 crore in its airport business, includ-
ing `10,000 crore in acquiring a large stake in 

Mumbai International Airport. The remain-
der `8,000 crore is to be spent on developing 
Ahmedabad, Jaipur, Lucknow, Thiruvanan-
thapuram, and Mangaluru airports.

new terminal at kempegowda 
international airport
The first phase of Terminal 2 at Kempegow-
da International Airport (KIA) is scheduled 
to be commissioned in 2021. In the begin-
ning of the current year, Bangalore Interna-
tional Airport Limited (BIAL), the company 
that operates KIA, the first Greenfield Air-
port in India to be built as a public-private 
partnership, gave out details of a `13,000 
crore capital development programme. This 
includes a new 2,55,000 sq metres terminal 
building, second runway, expansion to the 
access roads and internal road infrastruc-
ture, utilities and a new multi-modal trans-
port hub. The new and existing terminals 
will be separate and all international flights 
will be hosted by Terminal 2. The new 
terminal will have a capacity to handle more 
than 45 million passengers annually. In the 
financial year 2018-19, KIA handled 33.3 
million passengers, an increase of 23.8 per 
cent year-on-year. Domestic traffic which 
is the main growth driver, accounted for 
28.82 million passengers, while international 
traffic grew 17.5 per cent to 4.48 million. 
Kenneth Rosvang Guldbjerg, Chief Commer-
cial Officer said, “The new facility will be an 
integrated domestic and international termi-
nal with commercial space of around 22,000 
sq metres in Phase One. This will grow to 
40,000 sq metres in Phase Two. “ 

(  TecHNOLOGY

new propulsion systems For 
aircraFt in the Future 
Speaking at the UN’s SDG Climate Summit 
in New York, Ajay Singh, Chairman, SpiceJet 
said that India has committed to fly 10 crore 
passengers by 2030 on aeroplanes propelled 
by bio-fuels. “While we flew just one flight 
out of the 1.5 lakh flown on bio-fuels so far, 
we have committed that by 2030, India will 
fly 100 million passengers, the same number 
of passengers we flew in 2015, using safe 
fuels,” he said.

Last year, SpiceJet operated its first-ever 
flight propelled by a blend of jatropha seeds 
and aviation turbine fuel for a technological 
demonstration. Ajay Singh also raised the is-
sue of Pakistan imposing a five-month long 
restriction on the use of its airspace to seek 

support of UN member-nations to prevent 
whims and fancies of a country causing 
such disruptions which lead to burning of 
more fuel as well as higher carbon emis-
sions. He emphasised on the need for all 
stakeholders, including refineries, passen-
gers, airports and governments, to work 
together to turn India’s commitment into 
reality. He said there was a need to not only 
find new ways to burn less fossil fuels, but 
also to find an alternative to fuel-guzzling 
planes by pursuing the development of 
electric aircraft. 

hypersonic space plane

Flight times from London to Sydney could 
be cut down by 80 per cent by the year 2030, 
should a hypersonic rocket engine being 
developed in the UK gets off the ground. 
The UK Space Agency has announced at the 
UK Space Conference 2019 that it would be 
working more closely with the Australian 
Space Agency in an agreement dubbed a 
“world-first Space Bridge.” The Synergetic 
Air-Breathing Rocket Engine (SABRE) en-
gine from Oxfordshire-based Reaction En-
gines, looks to be the jewel in the crown of 
this new enterprise. “When we have brought 
the SABRE rocket engine to fruition, that 
may enable us to get to Australia in perhaps 
as little as four hours,” said Graham Turn-
ock, head of the UK Space Agency. “This 
is technology that could definitely deliver 
that. We are talking about the 2030s for 
operational service and the work is already 
in a very advanced stage.” Fans of supersonic 
flight have been yearning for a new way to 
break the sound barrier ever since Concorde 
stopped flying in 2003. 

In April 2019, Reaction Engines an-
nounced successful tests of a precooler, 
simulating conditions at Mach 3.3. That is 
more than 50 per cent faster than the cruis-
ing speed of Concorde which used to make 
the journey between New York and Paris in 
around 3.5 hours and matches the speed re-
cord of the fastest jet aircraft ever made, the 
Lockheed SR-71 Blackbird. The precooler 
tests took place at a testing facility at the 
Colorado Air and Space Port in the US. •
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AIRLINES FINANCE

by Satyendra Pandey

Time and again, airline failures can be traced to one key item which is the ‘Cost of 
Operations’ that spiraled out of control

THE COST OF AIRLINE 
OPERATIONS
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AIRLINES FINANCE

H
erb KelleHer, tHe legendary CEO 
of Southwest Airlines, once joked stating, “If the 
Wright Brothers were alive today, Wilbur would 
have to fire Orville to reduce costs.” This state-
ment is indicative of just how challenging and 
frustrating it is to consistently attack the cost 
base of airline operations. Yet it is an action 

that cannot be overlooked. Time and again, airline failures can 
be traced to one key item which is the ‘Cost of Operations’ that 
spiraled out of control. 

The cost of airline operations is particularly challenging 
because of the nature of the fixed and variable costs. The fixed costs 
are fairly high whether it is aircraft, maintenance, renting airport 
space, and IT systems. The way to manage this is to amortise this 
over a large base, but not all airlines have this as a part of their stra-
tegic plan. As for variable cost, the nature of the costs is such that 
the airline always carries risk. Flying from one-point to another, 
crewing costs are constant, there are minimum fuel requirements, 
landing and parking costs are based on the Maximum Take-Off 
Weights (MTOWs) and costs of disruption are borne by the airline. 
Thus for airlines, there is a rush to attack each cost item no matter 
how miniscule it may be. Consider the following:
○	 American Airlines saved over $40,000 by removing just one 

olive from its meal tray – impacting both food costs and 
weight reduction.

○	 United Airlines saved hundreds of thousands of dollars by 
removing towels on short flights.

○	 Northwest Airlines started to slice its limes in to 16 pieces 
instead 10, thus reducing the number of limes carried on a 
flight and saving over $5,00,000 per year.

○	 British Airways started printing the in-flight magazine on 
thinner paper and reduced the weight by 70 grams per piece. 
Savings were $3,00,000 per year. 

○	 JetBlue moved from paper-based manuals to digital manuals 
enabling weight reduction and consequently lower fuel burn.

○	 IndiGo used operational procedures that included single-
engine taxiing, leveraging winds aloft and using direct rout-
ings for shorter flight paths that enabled cost reductions

For airline operations, these measures matter more than ever 
because increasingly, the air passenger is gravitating towards 
price. And increasingly, travel is becoming commoditised both 
via pricing and policy. Terms such as “rail-air parity” that were 
unheard of even five years ago, are a reality. Affordability and 
access is a core focus for government policy. For India, Low Cost 
Carriers such as IndiGo, SpiceJet and AirAsia India have been 
quick to capitalise on this and have pumped significant capacity 
into the market as evidenced from Fig. 1 below.

COStS OF aIrlIne OPeratIOnS: CrItICal tO SUC-
CeSS. To understand why the cost of operations plays a criti-
cal role in the success of an airline one does not need to look far. 
Indeed, when examined in terms of one of the most widely used 
frameworks - the Porters-5 Forces Framework, the answer is very 
clear. The framework deals with five forces namely the bargain-
ing power of suppliers; the bargaining power of buyers; barriers to 
entry; the threat of substitutes and competitive rivalry within the 
industry. Ideally if the forces are weak, the attractiveness is high. 
Alas, for the airline business, this is just not the case.

The airline business when examined using this framework, 
clearly indicates why it is not attractive. Competition in the airline 
industry is fierce and the threat of alternative modes of travel includ-
ing road and rail is high and barriers to entry are low. It is fairly easy 
to set up an airline as suppliers are limited thereby giving them strong 
power and the bargaining power of passengers is high. In such a sce-
nario, it is the lowest price offering that tends to win and more often 
than not, this is driven by managing the cost of airline operations. 

For Indian operators, the largest operating cost item is fuel fol-
lowed by maintenance and airport charges. On the non-operating 
costs, the largest cost item is the capital cost of aircraft followed 
by financing costs and costs of setup. Each item has to be closely 
examined and catered for. This requires a tremendous amount of 
discipline and it is easy to veer off course. But as they say in the 
airline business, a linear cost base is a recipe for disaster. 

Over the years, many airlines have failed and inevitably, the 
cause can be traced back to a failure to control the cost base. 
Whether it was Kingfisher Airlines, Paramount Airways, Jet Air-

Source: DGCA
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ways or Air India, the one common theme is the inflated cost 
base. The clearest indication of this is in the Cost per Available 
Seat Kilometre (CASK). More competitive the CASK, more com-
petitive the fares. Add to it significant capacity, domination in 
metro-cities which still accounts for majority of the traffic and a 
wide network and success follows. 

ManageMent OF FUel, MaIntenanCe and 
FX. The largest operational expense item for any airline is Avia-
tion Turbine Fuel (ATF). For Indian carriers, ATF constitutes 35 
to 40 per cent of an airline cost base. Unfortunately, the pricing 
of ATF in India is based on import parity rather than on the basis 
of actual cost including refining and marketing. The industry has 
long demanded that ATF taxation be rationalised but no such 
move has yet been initiated. Despite the introduction of GST in 
2017, ATF continues to be out of its purview, leading to incredibly 
thin margins of two to four per cent for the industry. 

After ATF, the second largest expense item for airlines is the 
Maintenance, Repair and Overhaul (MRO) of aircraft. Taxation on 
MRO in India remains very high. With an 18 per cent GST, Indian 
MRO companies have to compete with overseas players that only 
pay five per cent - that too at cost price. Consequently, most airlines 
contract their maintenance overseas. Even so, the MRO has to be 
provisioned for and negotiated adequately. Flying empty aircraft 
to cities outside India, if planned well, can be done in an integra-
tive manner with network planning. The goal is simply to not have 
empty aircraft being ferried. Contractual provisions can further 
limit down-time of each aircraft ensuring higher asset availability.

Finally, there is the currency challenge of Foreign Exchange 
(FX). The challenge for Indian carriers is that aircraft lease pay-
ments and maintenance payments are dollar denominated. Addi-
tionally, the revenue mix for airlines is such that most of the rev-
enue is earned in rupees. Thus, in the event of a market slowdown 
or weakening rupee, the airlines have an additional cash outflow. 
Hedging is an option, but it requires specific expertise and is fairly 

risky. Overall, most cost control initiatives can be traced back to 
fuel, maintenance and FX. As long as these are kept under con-
trol, the airline can count on being competitive. 

MeaSUreS FOr COSt redUCtIOn. Airlines continu-
ally focus on operational measures to reduce cost and majority of 
these are centered on the processes and materials required for a 
successful flight. For instance, servicing an aircraft requires sev-
eral different forms of ground transportation ranging from loading 
baggage to uplifting fuel. On this front, fuel efficient and battery 
operated ground transportation is a focus area, but the capital 
cost has to be measured against the operational cost. Airlines are 
also focusing on how much weight they put on to aircraft. For 
instance, most airlines have replaced plastic cups with paper cups. 
The uplift of food is now closely monitored with a focus on reduc-
ing waste as well, not all seats have in-flight magazines, the weight 
of in-flight magazines is addressed and ground water recharging 
and water conservation policies are being implemented.

 While in the air, the key focus is on reducted fuel consump-
tion and conservation. From more fuel efficient engines to flying 
procedures – marginal gains are to be made everywhere. And for 
airlines, better fuel planning carries a dual advantage because 
lesser fuel consumption is also a critical profit driver. Initiatives 
here range from reduction in contingency fuel to new methods of 
dispatching aircraft. Other more technical initiatives include the 
use of variable cost indices which looks at the time to fly city pairs 
as a ratio to the cost of flying, shorter direct routings and continu-
ous descents for landing. More accurate zero-fuel weights, opti-
mising the centre of gravity and leveraging weather patterns are 
other initiatives that are being undertaken.

COSt FOCUS aS a PHIlOSOPHy. The market often tends 
to confuse cost-focus as a management initiative rather than a 
core philosophy. As such, it is misleading because an airline can 
offer a full-service product while managing its cost base. That said, 
the focus can be woven into management goals. It can often lead 
to very different decisions pertaining to various functions from 
network to fleet to even IT systems. As an example, airlines can 
target a debt to EBITAR range of 1.5X to 2.5X. What this means is 
that the cost of new initiatives must be such that the debt levels 
are covered within the range at all times and this inherently drives 
cost discipline. Without such a target, there could be an inordinate 
focus on cost of operations while other costs may be overlooked. 
This too, is a recipe for disaster.

WHat tHe FUtUre HOldS. As India’s airlines expand 
and compete globally, their focus on costs will be ever more criti-
cal. The aim would be to move towards surety, sustainability and 
success. And this focus cannot come at the expense of quality. In 
fact, quality must go up as costs go down. And this is the chal-
lenge presented to airlines the world over. SP

The author has held a variety of appointments in the domain 
of civil aviation, most recently as the Head of Strategy & 
Planning in Go Airlines (India). Previously, he was with CAPA 
where he led the Advisory and Research teams. He joined 
CAPA after a working through a merger and restructuring 
at a legacy US carrier. Having lived and worked across four 
continents, he is an alumnus of the University of New South 
Wales and the London Business School. He is also a certified 
pilot with Instrument Rating.

COST REduCTION MEASuRES 
by AIRLINES

Process Cost Reduction Measures

Booking Goal of shifting majority bookings via online engine(s)

Boarding pass Self printed boarding pass

Check-in Self-tagging of bags

Boarding Gate Automated boarding pass scan

In-flight Pre-booked meals

COMPetItIOn In tHe aIrlIne 
IndUStry IS FIerCe and tHe 
tHreat OF alternatIve MOdeS OF 
travel InClUdIng rOad and raIl, 
IS HIgH and barrIerS tO entry 
are lOW
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Policy Disinvestment

by Anil ChoprA

A well-run Government-owned airline could have been a national asset, but over 70 years 
of operations have clearly demonstrated that it is “not the business of Governments to be 

in business”.

AIR INDIA – DIVESTMENT
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Policy Disinvestment

T
he naTional carrier, air india, was 
once a Maharaja of the global skies and the envy 
of the world. Today, the loss-making airline is esti-
mated to have a debt burden of over `59,000 crore 
which is totally unsustainable, and the Govern-
ment’s efforts to carry out a strategic disinvest-
ment of the airline seem to have repeatedly failed. 

The debt burden of Air India Express is approximately `2,600 
crore and that of AISATS, its joint venture with Singapore-based 
SATS Ltd., is around `200 crore. The tax payers’ money, needed 
for more important services such as health and education, is 
being utilised to sustain a loss-making airline. The Ministry of 
Finance is confident of exiting Air India, say officials. 

a checKered PaST. Air India was established as Tata Air-
lines in 1932 and commenced full-fledged operations in 1946, after 
becoming a public limited company. Then renamed as ‘Air India’, 
it became the first Asian airline to operate freighters when Air 
India Cargo was set up in 1954. Air India Cargo ceased freighter 
aircraft operations in early 2012. In February 1960, it took deliv-
ery of its first Boeing 707 and became the first Asian airline to 
induct a jet airliner.  In 2007, Air India and Indian Airlines were 
merged to form Air India Ltd. The combined loss for Air India and 
Indian Airlines in 2006-2007 was `7.7 billion and after the merger, 
this increased to `72 billion by March 2009. Today, it has two sub-
sidiaries - Air India Express and Alliance Air. Over 54 domestic 
and 40 international destinations are served by Air India across 
four continents. The carrier is the third largest domestic airline 
in India in terms of passengers carried after IndiGo and SpiceJet 
with a market share of 12.2 per cent in 2019. 

TUrnaroUnd aTTeMPTS. In the absence of a long 
term solution, Air India has been attempting a turnaround in its 
finances. Till 2012, the national carrier had received equity infu-
sion worth `30.231 crore. Initiatives included rationalisation of 
routes and enhanced utilisation of aircraft measures through 
which Air India, the behemoth, with nearly 20,000 employees, 
reportedly registered passenger revenue grows by 20 per cent 
in Q3 of 2018-2019, to `5,538 crore. Air India posted 8.9 per cent 
growth to 16.53 lakh passengers in May 2019. It has recorded 85 
per cent load factor in May 2019.

TeeTh-To-Tail raTio. If, at near 80 per cent load factor, 
Air India is incurring losses, then it surely indicates that there 
are several non-operational expenses that are taking their toll on 
the balance sheet. The teeth-to-tail ratio is obviously adverse. Air 
India and its subsidiaries have a fleet of 172 aircraft as per their 
official website. Air India has employed close to 20,000 personnel. 
The employee-to-aircraft ratio is 116 and the employees cost to 
total cost is now around 11.68 per cent. In an apple-to-apple com-
parison, the world’s best employee-to-aircraft ratio is of Ireland’s 
Ryanair at 29.69, with 9,500 employees looking after 320 aircraft. 
The employee-to-aircraft ratio in Garuda Indonesia is 56.15, Turk-
ish Airlines is 63.36 and Air China is 70.39. 

Financial MeSS. In 2000-2001, the first attempts were 
made to privatise Air India. In July 2009, the State Bank of India 
(SBI) was tasked to prepare a roadmap for recovery of the airline. 
The carrier sold three airbus A300 and one Boeing 747-300M air-
craft in March 2009 for $18.75 million to finance the debt. The air-
line shut down the Frankfurt hub on October 30, 2010 because of 

high operating costs. In 2010, financially less lucrative routes were 
terminated. By March 2011, Air India had accumulated a debt of 
`426 billion, an operating loss of `220 billion, and was seeking 
funds to the tune of ̀ 429 billion from the government. A report by 
the Comptroller and Auditor General  attributed the poor finan-
cial situation to the decision to acquire 111 new aircraft and the 
ill-timed merger with Indian Airlines. 

In August 2011, the invitation to join Star Alliance was sus-
pended as a result of its failure to meet with the minimum stan-
dards for the membership. The government pumped `32 billion 
into Air India in March 2012. A study commissioned in the same 
year by the Ministry of Corporate Affairs, recommended that Air 
India should be partly privatised. In May 2012, the airline was 
fined $80,000 by the US Transportation Department for failing to 
post customer service and tarmac delay contingency plans on its 
website and adequately inform passengers about its optional fees. 

In January 2013, Air India cleared a part of its pending dues 
through funds raised by selling and leasing back the newly 
acquired Boeing 787 Dreamliner. The airline split its engineer-
ing and cargo businesses into two separate subsidiaries, Air 
India Engineering Services Limited (AIESL) and Air India Trans-
port Services Limited (AITSL) in 2013. As a part of the financial 
restructuring, Air India sold five of its eight Boeing 777-200LR air-
craft to Etihad Airways in December 2013. Plans for introducing 
ultra-long flights with services to US West Coast were cancelled 
due to high fuel prices and weak demand. On April 24, 2014, Air 
India issued a tender for leasing 14 Airbus A320 aircraft for up 
to six years, to strengthen its domestic network. Air India moved 
its headquarters from the iconic 23-storey Air India building on 
Marine Drive, Mumbai to Delhi in 2013, and rented most of the 
floors in that building. In August 2015, it signed an agreement 
with Citibank and SBI to raise $300 million in external commer-
cial borrowing to meet working capital requirements.

On June 28, 2017, the Government announced its intention 
to privatise Air India and a committee was set up to start the 
process. In March 2018, the Government came out with the pre-
liminary information for the strategic disinvestment of the airline 
wherein it planned to offload 76 per cent as well as cede man-
agement control to private players despite the Ministry of Civil 
Aviation claiming to have doubled its operating profits. Yet in the 
same period, the airline’s net loss increased to `5,765 crore. The 
Centre for Asia Pacific Aviation (CAPA) India estimated the car-
rier would make losses of $1.5 billion to $2 billion over the next 
two years. The winning bidder would have to remain invested in 
the airline for at least three years. The proposed disinvestment 
was to include Air India Express and AISATS.

UrGencY To diVeST. The cash-strapped government is 

a rePorT bY The coMPTroller 
and aUdiTor General   
aTTribUTed The Poor Financial 
SiTUaTion To  The deciSion To 
acqUire 111 new aircraFT and 
The ill-TiMed MerGer wiTh indian 
airlineS



• SP’S AIRBUZ • Issue 5 • 2019 Gwww.spsaIrbuz.com12

Policy Disinvestment

under pressure to get the economy on track. The budget has set 
a divestment target of `1.05 lakh crore for the current fiscal, up 
from `90,000 crore last fiscal that it had overshot. Finance Minis-
ter Nirmala Sitharaman has stated that disinvestment in Air India 
was on track and the Group of Ministers (GoM), headed by Home 
Minister Amit Shah will meet shortly. A Committee of Secretaries 
has suggested that the government quit altogether, as the earlier 
proposal to hold on to 24 per cent equity had not generated any 
interest from buyers. 

Will Air India get a new owner by March 2020, is the question 
now being asked. The plan is to make Air India more operation-
ally viable before disinvesting it, Civil Aviation Minister Hardeep 
Singh Puri told the Rajya Sabha in July 2019. Air India has also 
been given many of the slots vacated by Jet Airways domestically, 
he said. The Minister said there has been a steady improvement 

in finances of Air India and the airline is set to make profit during 
the current financial year. He said Air India is currently generating 
revenue of `15 crore a day. The costing and overall calculations 
of the airline also depends on external factors such as closure of 
air space over Pakistan, but should end the current year in profit 
after which it will be disinvested. 

Prior to the `59,000 crore debt, there was a proposal to retire 
`29,000 crore into a special purpose vehicle. Now an alternative 
mechanism is being evolved. Air India is otherwise a viable air-
line and it has some prized assets including the Nariman point 
headquarters and disinvestment, will also take care of this, the 
Minister said.

Air India is incurring losses, despite excellent assets and a 
fleet of aircraft which flies to 80 destinations domestically and 
40 internationally. But, it has, over a period of time, undertaken 
debt and that debt servicing is becoming unsustainable. The air-
line is incurring losses of `15 crore a day. Air India, the Minister 
said, also has a shortage of 20 aircraft on account of certain cost-
cutting measures. They are hoping to bring these 20 aircraft, or at 
least 17 of them, back into operation by October this year.

A well-run Government-owned airline could have been a 
national asset, but over 70 years of operations have clearly demon-
strated that it is “not the business of Governments to be in business”. 
As all attempts to revive the airline have failed, it has now become a 
liability and needs to be privatised without further delay. sP

air india iS incUrrinG loSSeS, 
deSPiTe excellenT aSSeTS and a 
FleeT oF aircraFT which FlieS To 
80 deSTinaTionS doMeSTicallY 
and 40 inTernaTionallY.

if, at near 80 per cent load factor, Air india is incurring losses, then it surely indicates that there are several non-operational expenses  
that are taking their toll on the balance sheet
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Airlines operations

by Ayushee chAudhAry

I
ndIan budget carrIer, SpiceJet Ltd may consider 
buying a “sizeable” number of Airbus A321LR and XLR jets to 
integrate a planned expansion, informed SpiceJet Chairman 
Ajay Singh during his visit to New York recently. However, he 
clarified that as of now no decision has been made and the 
airline is only weighing an order for Airbus SE planes while 
Boeing is still encountering the fallout of its grounded 737 

MAX. “Airbus has made us a commercial offer and we are evaluat-
ing it,” he said.

The exact size of a potential transaction with Airbus has not 
been specified yet but Singh mentioned that any aircraft order that 
the airline will place would consist of at least a 100 aircraft. While 
the official prices for both the LR as well as the XLR are not in the 
public domain, both these jets are longer variants of the A321 fam-
ily, the lowest price for which begins at $118 million each.

While the airline’s fleet consists of Boeing and Bombardier 

Inc. planes, the air carrier’s Chairman added that SpiceJet would 
consider flying Airbus models as well, particularly if the MAX 
issues continue to distract Boeing.

“You need to keep evaluating, and we are evaluating the Airbus 
options” said Singh. “It’s not the easiest thing in the world to do, of 
course — our entire infrastructure is geared for a Boeing fleet — but 
if this takes too long, we may not have too much of a choice.”

the amplIfyIng maX glItch. In its 103-year-old his-
tory, right now Boeing is entangled in one of the biggest crises and 
at such a time, SpiceJet’s discussions with the US planemaker’s 
largest peer, Airbus, could torment Boeing with a high-profile 
withdrawal.

SpiceJet possesses 13 of the Boeing MAX jets in its fleet and 
a commitment had been made by the airline to buy about 205 
of single-aisle aircraft which is presently grounded. This decision 

Grounding of the Boeing 737 MAX, which constitutes most of SpiceJet’s fleet, is the 
main reason that could pave way for this significant deal for Airbus

SpiceJet ShiftS from 
Boeing to AirBuS
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was made as SpiceJet aims to extend its capacity to cope with the 
rapidly growing demand for air travel in the nation.

Following a couple of crashes of the Boeing 737 MAX aircraft 
that killed 346 people, the MAX has been grounded around the 
world since March. Six months down that, there is still no clarity 
as to when would the jet return to service as the assessments of 
MAX by regulators worldwide are conducted. 737 is also Boeing’s 
largest source of profit.

As informed by Singh, the aircraft manufacturer has informed 
SpiceJet that it expects US regu-
lators to re-certify the plane in 
early November. But that’s not 
all, Indian regulators plan to con-
duct their own checking. With all 
this, Singh only hopes that the 
airline will get to re-start flying 
its MAX planes in January. The 
carrier remains in conversations 
with Boeing about compensa-
tion for the costs incurred from 
the grounding. While the MAX 
stays grounded, SpiceJet took 
several older 737s meanwhile 
but the airline chairman high-
lighted these to be expensive and 
less efficient. “We look forward 
to the MAX aircraft coming back 
because that’s where the biggest 
pain point for SpiceJet is cur-
rently,” Singh said.

Boeing, on the other hand, 
is making all efforts to rebuild 
trust in the safety of MAX and 

get it to fly at the earliest. Having formed a new board panel, 
by recommending changes to the structure of Boeing, and by 
designing practices after the two crashes, Boeing’s directors are 
edging their focus on safety. In a statement released this week, 
the board’s new Aerospace Safety Committee will oversee the 
development and manufacturing of Boeing aircraft, the com-
pany said in a recent statement this week. The group is being 
led by Retired Admiral Edmund Giambastiani, a former Vice-
Chairman of the US Joint Chiefs of Staff.

delay In the new 
mIdrange jet-
lIner. The grounding of 
Boeing’s MAX 737 world over 
is also pushing the decision 
further for the manufacturer 
about building a midrange 
jetliner. The “new midmarket 
airplane”, also being referred 
to as NMA or the 797 by some 
analysts, is also facing a delay 
due to MAX grounding as the 
engineers and the programme 
manager for the NMA have 
been shifted to the 737 pro-
gramme. Boeing restated that 
no decisions on the midrange 
plane would be made until the 
MAX is back in the skies.

Singh stated that he under-
stands Boeing’s decision to 

spiceJet may consider buying a “sizeable” number of Airbus A321lr and Xlr jets to integrate a planned expansion

Civil Aviation Minister Hardeep Puri felicitating spiceJet Chairman 
Ajay singh with the “Best Domestic Airline”, 2019 award at 12th 

international Conference cum Awards, Civil Aviation & Cargo.PH
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aN  
INdIspeNsaBle RefeReNce dOcumeNt  

the ONlY ONe IN the RegION
  Close to 350 pages hard bound high quality referenCe doCument

  extensive data for 16 Countries – bahrain, China, hong Kong, indonesia, Japan, malaysia, 
qatar, saudi arabia, singapore, south Korea, sri lanKa, taiwan, thailand, turKey, uae & india

  full of information with data, trends, analysis, summaries, expert voiCes & perspeCtives.

WHO 
SHOULD READ IT?

 poliCy maKers 

 aviation regulatory bodies

 airport operators

 airCraft manufaCturers

 mro Companies

 engine Companies

  aviation equipment & 
serviCe providers

 airlines

 nsops

 aviation assoCiations

 pilots and Crew

BOOK NOW
!

…if it is information you 
require this will save a 

lot of time on GooGle or 
other research to Get 
the information all in 

one place....” 
 —alan peaford,  

editor-in-Chief finn, 
(farnborough international 

news networK),  editor of 
arabian aerospaCe afriCan 

aerospaCe and uK’s ads 
advanCe



A SNEAK PEEK...

PERSPECTIVES AND OUTLOOK

REFERENCE DATA AND WHO’S WHO

REGIONAL OUTLOOK

EXPERTS’ VOICES 

AIRCRAFT CATALOGUE

INDIA - A HIGH GROWTH MARKET

Viewpoint and perception of Aviation Experts on various 
aspects and issues directly related to civil and business 

aviation.

Organisational structures with names, contact details and 
profiles of Leaders and Policy Makers in the region. The 

Who’s who of civil and business aviation in Asia.

Detailed analysis of various types of aviation data 
supported by charts and info-graphics on 16 most 

significant markets across the Asian region for both 
scheduled and non-scheduled operations.

Vision, views and outlook of Industry veterans on the state 
of the industry, the trends and the upcoming technologies 

for aviation.

Exhaustive specifications of various types of fixed-wing 
aircraft currently operating in the region for commercial 

purposes.

Extensive study of the trends in the Indian aviation sector 
based on graphs, numbers and statistics. Both scheduled 

and non-scheduled services included.

CIVIL AVIATION - HIGH GROWTH AND CHALLENGESPERSPECTIVES & OUTLOOK
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onto the aircraft and will allow handling increasing 
volumes of passengers. Airports will be able to better 
allocate resources to respond to peak times, foresee 
the impact of flight delays and make optimal use of 
the runway. There are however, complexities of tech-
nologies and also the difficulties of ‘transplanting’ 
digital concepts into people’s day-to-day roles. Also, 
airports must contend with lengthy and complicated 
transition of new IT solutions.

ENVIRONMENTAL ISSUES
Apart from flight and ground safety, environmental 
protection is the most important issue for all air-
craft operations. Aviation-related CO2 emissions are 
currently approximately two per cent of the global 
GreenHouse Gas emissions and is increasing with 
the growth in aviation. Managing the airport con-
struction-related pollution, operating waste, noise 
and chemical emissions are many of the concerns 
requiring technological solutions. Ecological airport 
re-design and changes in air and ground operating 
procedures and eco-friendly initiatives can alleviate 
environmental pressures without causing passen-
ger and operational stress. The environmental pro-
grammes have to be scientifically evolved specific to 
each airport. Balance has to be maintained between 
social, economic and environmental imperatives. The 
aim is to produce the greatest improvement in the 
quality of life of the citizens.

WHAT AILS INDIAN CIVIL AVIATION 
Despite the fact that the Indian civil aviation indus-

try in expected to become the third largest domes-
tic civil aviation market in the world, the industry is 
suffering from several problems. These days few are 
making money in the airline business. On an aver-
age, Aviation Turbine Fuel (ATF) accounts for 34 per 
cent of airline operating costs in India, according 
to the IATA, compared with the international aver-
age, which hovers around 24 per cent. Indian airline 
operators also do not hedge against volatility in fuel 
prices, a common practice among most major inter-
national carriers and this makes them more vulner-
able to swings in global energy prices. Governments 
do not pass onto the consumer, the ATF price reduc-
tion in proportion to the fall in international crude 
oil prices. Conversely, it actually increases ATF price 
when crude rises. Government agencies often make 
bureaucratic regulatory interference including slash-
ing airfares without tax concessions.

The airport charges levied by the Indian airports 
are amongst the highest in Asia. There is also a cut-
throat competition on ticket pricing. The low-cost 
carriers are eating up market share of bigger play-
ers. Thus top premium airlines were forced to reduce 
their ticket fares, further aggravating price wars. 
Increasing ATF price and depreciation of the rupee 
against the US dollar are depressing airline revenues. 
There is strong competition in the industry par-
ticularly as India’s domestic traffic is largely driven 
by low-cost carriers. The very low air ticket prices 
in India are actually pushing the air traffic growth 
and this is a strong stimulant for demand. But, it is 
costly for airlines that have limits to continue with 

price wars. Air India is losing money, but has the 
government financial backing. Same was not the 
case of Jet Airways and Kingfisher airlines. Accord-
ing to IATA estimates, airlines in Asia-Pacific are 
expected to report profits to the tune of $10.4 bil-
lion in 2019. However, Indian airlines have fared 
badly this year. They will probably make a loss. The 
$10 to $12 billion profits will come from China, 
Indonesia, Australia and other emerging countries 
in the region.

AIR INDIA, KINGFISHER AND JET 
AIRWAYS
India’s national carrier, Air India (AI), was once the 
Maharaja of the global skies and envy of the world. 
Today, the loss-making airline is estimated to have 
a debt burden of more than `50,000 crore and the 
government’s efforts for strategic disinvestment of 
the airline seems to repeatedly fail. Air India’s debt 
is unsustainable. The tax payer’s money has had to 
sustain a losing airline. Question is how long? King-
fisher Airlines Limited (KAL) was an airline built 
by its parent company, United Breweries. Until 
December 2011, KAL had the second largest share 
in India’s domestic air travel market. However, the 
airline ran into continuous losses since its incep-
tion, ran high debts and finally closed its operations 
in 2012. Its Chairman Vijay Mallya subsequently 
fled to London to hide from creditors.

Jet Airways, an Indian international airline as 
recently as October 2017, was the second-largest 
airline in India after IndiGo, with a 17.8 per cent 

passenger market share. Since November 2018, 
Jet Airways has been reporting a negative finan-
cial outlook due to increasing losses. Cost-cutting 
measures as well as talks with potential investors 
or buyers have been on. In March 2019, nearly a 
fourth of Jet Airways’ aircraft were grounded due 
to unpaid lease charges. The lenders’ consortium is 
expected to invoke their entire 51 per cent stake in 
the airline to clear their dues. The other equity part-
ner, Etihad, has to decide to either rescue or sever 
ties with Jet Airways. On March 25, 2019, Naresh 
Goyal and his wife stepped down from the Board of 
Directors. The employees have not been paid dues 
for some months. Meanwhile, lessors have begun 
to repossess the airline’s Boeing 777 long-haul fleet 
over unpaid leasing charges. As of April 17, 2019, 
Jet Airways has suspended all flight operations. All 
three airlines are a case of accumulated losses and 
inability to service the high debt.

FUNDING AND BUDGETARY INITIATIVES
Allocation to the Ministry of Civil Aviation stands 
at `6,602.86 crore in 2018-2019 budget. `15,000 
crore have been allotted for expanding existing ter-
minals and constructing 15 new ones through the 
AAI. Foreign Direct Investment (FDI) into the avia-
tion sector in the period 2000-2017 was around $1.6 
billion. 100 per cent FDI under automatic route in 
scheduled air transport service, regional air trans-
port service and domestic scheduled passenger air-
line, has been cleared. Significant FDI investment 
is now expected. 

Air India is estimated 
to have a debt 

burden of more than 
`50,000 crore and the 

government’s efforts for 
strategic disinvestment 

of the airline seems to 
repeatedly fail.

PHOTO: Boeing

Indian carriers IndiGo 
and GoAir use the 
Pratt & Whitney (P&W) 
engines to power their 
A320neo aircraft

PHOTO: Airbus

SP’s CIVIL AVIATION YEARBOOK 2019

74

 www.spscivilaviationyearbook.com SP’s CIVIL AVIATION YEARBOOK 2019

75

PE
RS

PE
CT

IV
ES

 &
 O

UT
LO

OK
EX

PE
RT

S’ 
VO

IC
ES

RE
GI

ON
AL

 O
UT

LO
OK

IN
DI

A 
– 

A 
HI

GH
  

GR
OW

TH
 M

AR
KE

T
RE

FE
RE

NC
E 

DA
TA

 &
 

W
HO

’S
 W

HO
AI

RC
RA

FT
 S

PE
CI

FI
CA

TI
ON

S

AIRCRAFT MOVEMENTS AT CIVIL AIRPORTS 2013-2017
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Source: China Civil Aviation Annual Report 2017

CARGO AND MAIL TRANSPORTED BY CIVIL AVIATION 2013-2017
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Source: China Civil Aviation Annual Report 2017

PROPORTIONS OF TOTAL TRANSPORT TURNOVER BY AIRLINES (GROUPS) IN 2017

China Eastern Air 
Holding Group

China National Aviation 
Holding Group

China Southern Air 
Holding Group

Hainan Airlines Group

Other Airlines

19.7%

15.5%

13.1%

26.4%

25.2%

Source: China Civil Aviation Annual Report 2017

AIR CHINA - FLEET
Sub-total  Self-owned Finance leases Operating leases Average age (year)

Passenger Aircraft 634 265 171 198 6.45
Airbus 311 127 89 95 6.63
A319 47 32 6 9 10.67
A320/321 203 72 73 58 5.87
A330 61 23 10 28 6.05
Boeing 323 138 82 103 6.26
B737 269 110 64 95 6.42
B747 11 9 2 0 9.96
B777 30 8 16 6 5.79
B787 13 11 0 2 0.94
Cargo Aircraft 15 10 5 0 10.54
B747F 3 3 0 0 15.53
B757F 4 4 0 0 21.35
B777F 8 3 5 0 3.26
Business Jets 6 1 0 5 5.28
Total 655 276 176 203 6.53
Source: Air China Annual Report 2017

CHINA SOUTHERN AIRLINES - FLEET
Models Number of 

aircraft under 
operating lease

Number of 
aircraft under 
finance lease

Number 
of aircraft 
purchased

Delivery during 
the reporting 

period

Disposal during 
the reporting 

period

Number of aircraft 
at the end of the 
reporting period

Airbus
A380 0 2 3 0 0 5
A330-300 8 20 1 7 0 29
A330-200 2 7 7 0 0 16
A321 22 42 34 9 0 98
A320 44 41 57 10 3 142
A319 17 0 14 0 6 31
Boeing
B787-8 2 13 1 0 0 16
B787-9 0 4 0 3 0 4
B777-300ER 0 9 1 0 0 10
B777-200 0 0 2 0 2 2
B757-200 0 0 6 0 4 6
B737-800 146 70 101 50 2 317
B737-700 3 0 35 0 7 38
B737-300 0 0 0 0 3 0
Other
EMB190 20 0 6 0 0 26
Passenger Aircraft 264 208 268 79 27 740
Freighter
B747-400F 0 0 2 0 0 2
B777-200F 0 5 7 0 0 12
Freighter Sub-total 0 5 9 0 0 14
Total 264 213 277 79 27 754
Source: China Southern Airlines Annual Report 2017

HIGH GROWTH COUNTRIES   CHINAREGIONAL OUTLOOK   CHINA REVENUE-EXPENSES-PROFITABILITYINDIA – A HIGH GROWTH MARKET
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APPROXIMATE COST STRUCTURE OF AVIATION INDUSTRY  
IN INDIA, 2016-17

General and Administrative
Flights Equipment Maintenance & Overhaul

The chart depicting the general trend of cost structure of aviation industry has been 
worked out from available information in AT-II division, DGCA.

User Charges Ticketing sales and Promotion
Other Expenses Depreciation and amortization
Flight Crew salary & Expenses Pax Services

Fuel Rentals of Flight Equipment
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COMPARISON OF PASSENGER YIELD OF SCHEDULED INDIAN CARRIERS, 2016-17

Passenger Yield = Passenger Revenue/RPK Passenger Yield
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AIRCRAFT CATALOGUE 

AIRBUS A320
Range with Sharklets 6,100 km / 3,300 nm

CAPACITY (PAX)

Typical seating 150

Max 180

Max payload 16.6 tonnes / 36 lb x 1 000

Wing span 35.80 m / 117 ft 5

Overall length 37.57 m / 123 ft 3 in

Height 11.76 m / 38 ft 7 in

DIMENSIONS

Overall length 37.57 m

Cabin length 27.51 m

Fuselage width 3.95 m

Max cabin width 3.70 m

Wing span (geometric) 35.80 m with Sharklets

Height 11.76 m

Track 7.59 m

Wheelbase 12.64 m

PERFORMANCE

Range 6,100 km with Sharklets

Mmo M0.82

Max ramp weight 73.9 (78.4) tonnes

Max take-off weight 73.5 (78.0) tonnes

Max landing weight 64.5 (66.0) tonnes

Max zero fuel weight 61.0 (62.5) tonnes

Max fuel capacity up to 24 210 (27,200) litres

Engines x2 V2500-A5, CFM56-5B

Thrust range 98 (120) kN

AIRBUS A320NEO

CAPACITY (PAX)

Typical seating 165

Max 180

DIMENSIONS

Overall length 37.57 m

Cabin length 27.51 m

Fuselage width 3.95 m

Max cabin width 3.70 m

Wing span (geometric) 35.80 m

Height 11.76 m

Track 7.59 m

Wheelbase 12.64 m

FREIGHT

LD3 capacity underfloor 7 LD3-45W

Max pallet number underfloor 7

Bulk hold volume 5.90 m³

Total volume (Bulk loading) 37.40 m³

PERFORMANCE

Range 6,500 km with Sharklets

Mmo M0.82

Max ramp weight 73.9 (78.4) tonnes

Max take-off weight 73.5 (78.0) tonnes

Max landing weight 64.5 (66.0) tonnes

Max zero fuel weight 62.8 (64.3) tonnes

Max fuel capacity up to 23,760 (26 750) litres

Engines x2 PW1100G-JM, CFMI Leap-1A

AIRBUS A321
Range with Sharklets 5,950 km / 3,200 nm

CAPACITY (PAX)

Typical seating 185

Max 236

Max payload 21.2 tonnes / 46 lb x 1,000

Wing span with Sharklets 35.80 m / 117 ft 5 in

Overall length 44.51 m / 146 ft 0 in

Height 11.76 m / 38 ft 7 in

DIMENSIONS

Overall length 44.51 m / 146 ft 0 in

Cabin length 34.44 m / 113 ft 0 in

Fuselage width 3.95 m / 13 ft 0 in

Max cabin width 3.70 m / 12 ft 1 in

Wing span (geometric) with Sharklets 35.80 m / 117 ft 5

Height 11.76 m / 38 ft 7 in

Track 7.59 m / 24 ft 11 in

Wheelbase 16.91 m / 55 ft 48 in

PERFORMANCE

Range 5,950 km with Sharklets

Mmo M0.82

Max ramp weight 89.4 (93.9) tonnes

Max take-off weight 89.0 (93.5) tonnes

Max landing weight 75.5 (77.8) tonnes

Max zero fuel weight 71.5 (73.8) tonnes

Max fuel capacity 24 050 (30 030) litres

Engine V2500-A5, CFM56-5B

Thrust range 120 (148) kN

AIRBUS A330-200

CAPACITY (PAX)

Typical seating 247

Max 406

DIMENSIONS

Overall length 58.82 m

Cabin length 45.00 m

Fuselage width 5.64 m

Max cabin width 5.28 m

Wing span (geometric) 60.30 m

Height 17.39 m

Track 10.69 m

Wheelbase 22.20 m

FREIGHT

LD3 capacity underfloor 26 (27)

Max pallet number underfloor 8+3 LD3

Bulk hold volume 19.70 m³

Total volume (Bulk loading) 136.0 m³

PERFORMANCE

Range 13 450 km

MMO M0.86

Max ramp weight 230.9 (242.9) tonnes

Max take-off weight 230.0 (242.0) tonnes

Max landing weight 180 (182) tonnes

Max zero fuel weight 168.0 (170) tonnes

Max fuel capacity 1,39,090 litres

Engines x2 PW4000, GE CF6-80E1, RR Trent 700

Thrust range 303 to 316 kN
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Can you indicate on what all factors are kept in 
mind when you design and manufacture a jet?
Safety is the highest priority at Gulfstream. After we 
have ensured the safety of our aircraft, processes and 
manufacturing, we consider what our customers 
want most from their business jet, and that is speed, 
performance and cabin comfort. 

What are the key features of the technologies 
that are involved in your business jets? 
Gulfstream invests heavily in research and develop-
ment to ensure we are bringing advanced safety tech-
nologies to our customers and the industry. The Sym-
metry Flight Deck on the G500 and G600 is the latest 
example. It features the first active control sidesticks 
in civil aviation, the most extensive use of touch-
screen technology in a flight deck, the next genera-
tion of Gulfstream’s Enhanced Flight Vision System 
and a robust and highly redundant data concentra-

tion network, all of which reduce pilots’ workload and 
enhance safety.

Recently G650ER has been interpreted as the 
fastest business jet. What all has enabled this 
factor?
Speed is a differentiator for Gulfstream, and with 
a maximum operating speed of Mach 0.925, the 
G650ER can fly farther, faster than any other business 
jet in the industry. This is achieved through advanced 
aerodynamics designed by Gulfstream engineers and 
high-powered yet fuel efficient engines. Gulfstream 
incorporated similar aerodynamics into the all-new 
G500 and G600, which share that maximum operat-
ing speed of Mach 0.925.

The interiors and the windows, in particular, 
which enable panoramic view during the flight; 
seem to be one of the best in the industry. What 

Technology and 
Performance Leading 
the Way!

CHAPTER 3

Gulfstream offers a carefully curated mix of aircraft sizes 
and performance capabilities to suit many different mission 
requirements and have a healthy fleet mix around the world. 
Nicolas Robinson, Regional Vice President International 
Sales, Middle East and South Asia, Gulfstream, on why their 
aircraft are so popular and successful around the globe.
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ORGANISATION CHART - MINISTRY OF TRANSPORTATION AND TELECOMMUNICATIONS

Minister of Transportation and Telecommunications

Telecommunications  
Directorate

Public Relations and Marketing 
Directorate

Assistant Undersecretary 
Resources and Information

Undersecretary, Ports and 
Maritime Affairs

Assistant Undersecretary,  
Ports Affairs

Assistant Undersecretary,  
Maritime Affairs

Assistant Undersecretary,  
Logistic Zones and  
Port Security

Undersecretary, Civil 
Aviation Affairs

Assistant Undersecretary, Air 
Navigation and Meteorology

Assistant Undersecretary,  
Air Transport and Aviation 
Safety and Security

Undersecretary, Land 
Transportation and Post

Poste Regulations 
Directorate

Assistant  
Undersecretary, Post

Assistant Undersecretary, 
Land Transportation

WHO’S WHO - AIRLINES
Airlines Contact Designation Add City Pin Country 

Gulf Air Krešimir Kucko Chief Executive  
Officer

P.O. Box 138, Manama Kingdom of Bahrain

Gulf Air Captain Waleed  
Abdulhameed Al 
Alawi

Deputy CEO P.O. Box 138, Manama Kingdom of Bahrain

Gulf Air Captain Suhail  
Abdulhameed 
Ismaeel

Chief Operating 
Officer

P.O. Box 138, Manama Kingdom of Bahrain

Gulf Air Vincent Coste Chief Commercial 
Officer

P.O. Box 138, Manama Kingdom of Bahrain

Gulf Air Jamal Abdulrahman 
Hashim

Chief Technical  
Officer

P.O. Box 138, Manama Kingdom of Bahrain

Gulf Air Abid Siddiqi Chief Financial  
Officer

P.O. Box 138, Manama Kingdom of Bahrain

INTRODUCTION
This section is all about the flag bearers of aviation in Asia from regulatory bodies like the Ministries and Departments of Civil Aviation, 
Airports Authority, Airlines (including National Carriers), Operators and Associations. 

Given here are exhaustive details of these leaders, like their profiles, the structure of their organisation and the contact details of 
their senior and middle management. These opinion leaders are the policy makers and decision takers not just for their organisation 
but for the aviation sector in their country as well. Their visions have a direct and indirect bearing on the entire sector in the region.
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focus on the MAX but his airline needs to know within a year if 
the plane-maker will be mobbing further with the NMA, adding 
that SpiceJet would consider a competing midrange jetliner if 
Boeing decides to build one.

“We need for them to make a decision quickly, because clearly 
there is a market for that aircraft, and that space will be taken up 
by Airbus unless Boeing announces something soon,” said Singh.

It is not just SpiceJet that is NMA’s potential buyer pushing 
Boeing to take a decision, there is also Delta Air Lines Inc. among 
others. So the delay in certification of Boeing’s 737 MAX, there is 
a lot that the manufacturer has on stake.

SpIcejet’S cargo dIvISIon growS wIth a 
bfc. But all is not down the drain too for the company. Meanwhile 

SpiceJet’s cargo division, SpiceXpress took delivery of its first 737-800 
Boeing Converted Freighter (BCF) earlier this week. This comes as 
the airline expands its air cargo operation to better serve one of the 
world’s most populated regions and offer new route options.

“We are expanding the markets we currently serve, particu-
larly in the Middle East, Hong Kong, and Bangladesh and the 737-
800BCF’s reliability and versatility are helping enable our strategic 
direction,” said Singh.

The standard-body freighter, which is the first 737-800BCF 
to be operated in South Asia is on lease from NGF Alpha Lim-
ited, a division of Spectre Cargo Solutions stated the press 
release. The 737-800BCF’s certification was validated by India’s 
Directorate General of Civil Aviation (DGCA), hence clearing 
the way for the freighter to serve a rapidly growing region and 
busy international trade hub.

“SpiceJet has made bold moves to strengthen its position in 
one of the most dynamic and fast-growing aviation markets,” said 
Ihssane Mounir, Senior Vice President Commercial Sales, and 
Marketing for The Boeing Company. “We are excited that Spice-
Jet has chosen to expand its SpiceXpress operation with the 737-
800BCF. This converted freighter gives operators just the right 
size, operating economics and capabilities to succeed in busy 
domestic and regional routes.”

The 737-800BCF had entered service last year and the pro-
gramme has ramped up production – with output set to more 
than double to 17 units in 2019 – to meet customer demand.

Compared to the older standard-body freighters, the 737-
800BCF offers operators lower operating cost per payload 
tonne and is built on the popular and reliable next-generation 
737 passenger airplane. Carrying up to 52,800 lbs of payload, 
the 737-800BCF opens new markets to operators with its long-
range capability and high reliability. Presently, it is currently 
operating on four continents (Africa, Asia, Europe, and North 
America). sp

the “new mIdmarket aIrplane”, 
alSo beIng referred to aS nma 
or the 797 by Some analyStS, IS 
alSo facIng a delay due to maX 
groundIng aS the engIneerS 
and the programme manager 
for the nma have been ShIfted 
to the 737 programme. boeIng 
reStated that no decISIonS on 
the mIdrange plane would be 
made untIl the maX IS back In 
the SkIeS.

Carrying up to 52,800 lbs of payload, the Boeing 737-800BCF opens new markets to operators with its long-range capability and high reliability
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by A.K. SAchdev 

Bio-fuel technologies, driven by the dual motivations of fossil fuel depletion and climate 
change imperatives, are progressing at a rapid pace. The technological feasibility of using 
bio-fuels in aircraft engines has already been demonstrated amply. It is only a matter of 
time before the cost of bio-fuels, which is around three to four times that of equivalent 

fossil fuels, is brought down by technological innovations to lower than that of fossil fuel. 
Changes to existing internal combustion jet engines to switch over to bio-fuel would be 

minimal and easily achievable.

ADVANCES IN  
AIRCRAFT PROPULSION
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Pratt & Whitney’s geared Turbo Fan (gTF) engines being installed on Embraer E190-E2 aircraft
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I
n recent months, spectacular advances have 
taken place in the technology-intensive arena of aircraft 
propulsion. The world’s largest aero engine ever, the GE9X, 
completed its flight tests on a specially modified Boeing 747 
and is now being geared up to be test flown on Boeing 777-9 
for which it is intended. The GE9X has a fan diameter of 134 
inches. To put it into perspective, its diameter is more than 

twice that of the CFM56 family that powers a majority of the 
world’s single-aisle, narrow-body commercial aircraft families of 
Airbus A320 and Boeing 737. The other remarkable event was the 
test flight of Ampaire 337, the highest capacity hybrid electrical 
aircraft ever flown. Originally a twin-engine Cessna 337 Skymas-
ter, the aircraft was retrofitted with the replacement of one of 
the internal combustion engines with an electric motor, result-
ing in a parallel-hybrid propulsion system. While the GE9X is a 
momentum-driven progression of internal combustion engines 
that guzzle up Aviation Turbine Fuel (ATF) in proportion to their 
size/ thrust, the Ampaire 337 is part of a technological campaign 
to find an alternative to ATF. 

 Two motivations drive the electric aero engine quest – the 
need to conserve finite fossil fuel reserves and the pressure of 

reducing the effect of aviation-related emissions on climatic 
change. All internal combustion engines, jet, turboprop or pis-
ton, burn fossil fuels. However, there are now programmes and 
projects in place to produce equivalent fuels from biological 
sources, but commercially viable bio-fuels are still some dis-
tance away in time while fossil fuels are being depleted at an 
alarming pace. As far as the correlation between aviation fuel 
consumption and emissions is concerned, an Intergovernmen-
tal Panel on Climate Change (IPCC) working under the auspices 
of the United Nations Environment Programme (UNEP), moni-

Pulse line dedicated to final assembly of LEAP engines. Variants of CFM’s Leap engines power Boeing 737 MAX versions and the Chinese Comac C919.

As fossIl fuel reserves get 
depleted At A dIsquIetIng 
pAce, there Is pressure on 
engIne orIgInAl equIpment 
mAnufActurers to InnovAte
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tors climate change and has computed that air transportation 
contributes to the 4.9 per cent of human-caused climate change, 
including emissions of CO2 and other Greenhouse Gases. ATF is 
the largest contributor as it is used by jet engines which are the 
majority of aircraft engines and also because it gives out a lot of 
CO2 during its combustion inside the engine. Thus, there exists 
a need to seek advances in aircraft propulsion from the point of 
view of both – fossil fuel conservation and the adverse impact on 
the environment due to its combustion. 

InternAl comBustIon legAcY. As fossil fuel reserves 
get depleted at a disquieting pace, there is pressure on engine 
Original Equipment Manufacturers (OEMs) to innovate for 
engines with lower Specific Fuel Consumption (SFC) which is 
the ratio of fuel consumption per unit time (in kg/hr) to power 
produced by engine (in kWh). However, engine design is dictated 
by the prospective aircraft or aircraft family that it is meant for. 
Approximately two-thirds of all commercial airliners lies in the 
single-aisle, narrow-body segment and this is where significant 
engine advances have occurred over the past decade or so when 
the antagonistic competition between Airbus and Boeing in this 
segment has been intense. 

The existing aircraft families, A320 and Boeing 737 respec-
tively, have been stretched and fitted with more and more pow-
erful engines until a decision point was reached. The choice 
was between designing a new aircraft to bridge the gap between 
narrow-body and wide-body, against enhancing existing designs 
of the two families. This choice became necessary as the incre-
mental changes to the two families were becoming smaller and 
smaller and both the contenders were in search of substantial 
improvements to their aircraft. 

In 2010, Airbus announced its decision to re-engine the exist-
ing A320 family, introduce some design features to reduce fuel 
consumption and reduce weight through use of composites. The 
enhanced version of the aircraft was called the A320neo (new 
engine option). Boeing was less enthusiastic about the concept 
and had been thinking of a new aircraft to fill the gap between the 
narrow-body and the wide-body space since 2006, but was forced 
to follow suit with a decision in 2011 to introduce its own family 
of 737 MAX aircraft. The favouring of the decision to re-engine 
over the risk of developing a new, expensive aircraft was termed 
by some analysts as the ‘Age of Incrementalism’ and was largely 
driven by technology promising reduced fuel consumption. The 
lure of cost savings, as can be expected, enticed airlines all over 
the world to order neos and MAXs. 

Variants of CFM’s Leap engines power the family, Boeing 
737 MAX versions and the Chinese Comac C919. The Leap 
engine architecture was selected after a deep study of eighteen 
different engine architectures including geared fans, counter-
rotating and unducted fans, and a direct-drive single-stage 
design such as the one used in CFM56 which is possibly the 
world’s best selling engine. CFM’s competitor Pratt & Whitney 

(P&W) has been studying new versions of its Geared Turbo 
Fan (GTF) which it calls “the future architecture of choice 
for commercial aviation” and which already powers A220s, 
A320neos, Embraer E-Jets E2 and in-development Mitsubishi 
Aircraft MRJs and Irkut MC-21s. 

The GTF’s gear decouples the fan and turbine so each 
rotates at optimal speeds, with the fan turning about one-third 
the speed of the turbine. According to P&W, the design is 16 per 
cent more efficient than previous generation engines. While the 
GTF’s gear improves the engine’s propulsive efficiency which is 
a measure of how well it converts mechanical energy into air-
craft kinetic energy, P&W is now focusing on thermodynamic 
efficiency which indicates how well an engine converts chemi-
cal energy in fuel into mechanical energy. P&W is studying bet-
ter cooling, improved coatings and increased use of advanced 
materials such as Ceramic-Matrix Composites (CMCs). Rolls-
Royce, with a very successful family of ‘Trent’ engines and heavy 
ongoing investment in a geared architecture called ‘UltraFan’, is 
absolutely certain that the gas turbine engine has a long way to 
go before it can be replaced with something better although it 
admits that continuation of gas turbine engines will not permit 
achievement of the ambitious emission reduction targets set 
for aviation. 

Power plant OEMs are constantly researching new archi-
tectures for greater efficiency and fuel optimisation. Unducted 
fans, also called open rotor engines or prop-fans, have been toyed 
around with by several manufacturers including GE and Boeing 
in the past but have recently started attracting more attention 
as technology enables more efficient design. The unducted fan 
design eliminates nacelles altogether, allowing fans to spin freely 
in air, which enables a higher bypass ratio without the penalty 
incurred by increasing the size of an engine’s fan which entails the 
weight and drag of the nacelle and the limitations due to under-
wing design of current aircraft. There is a huge problem with 
noise with the unducted fan but undoubtedly, this will be solved 
in the near future. 

According to Bill Brown, Director of Commercial Engines 
Marketing at GE Aviation, part of the joint venture with Saf-
ran that forms CFM, the advancing state of technology enables 
around one per cent gain in aircraft fuel efficiency annually, with 
engines driving about 75 per cent of efficiency gains and airframes 
accounting for the rest. That is good news for the NMA if it starts 
flying around 2030, as projected because the engine it could have 
may be 10 to 15 per cent more efficient than the Leap variants. 
Interestingly, unlike the Boeing 737 MAX family which comes 
with only one engine option (CFM), three engine OEMs (CFM, 
Pratt & Whitney and Rolls-Royce) are in contention for producing 
the most fuel-efficient engine option for NMA albeit Rolls-Royce 
has shown steadily reducing interest. GE is also focusing on how 
to extract more thermodynamic efficiency from its designs, partly 
through expanded use of Ceramic Matrix Composites (CMCs) 
which permit reduction of the quantum of air that needs to be 
diverted from the compressor to cool the turbine. Additionally, 
GE intends to use more additive manufactured parts and more 
carbon fibre composites in cold sections of engines for further 
reduction of weight. However, all ongoing developments in the 
field of internal combustion engines pale into comparative insig-
nificance when compared to the promise of electric propulsion.

electrIc And hYBrId propulsIon. Rather unob-
trusively, electric propulsion has permeated into life around us 

power plAnt oems Are 
constAntlY reseArchIng new 
ArchItectures for greAter 
effIcIencY And fuel optImIsAtIon
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by way of bicycles, scooters, cars, golf carts, utility vans and eco-
friendly vehicles. Aviation applications have been slower in com-
ing as the weight of the batteries that must be carried onboard 
and gravity plays a spoilsport. However, climate change pressures 
and fossil fuel fears are providing enormous impetus to R&D in 
the electrical propulsion arena, the only near term viable alter-
native to internal combustion engines. The developments in the 
electric propulsion area are varied and copious. Some of them are 
discussed in the succeeding paragraphs. 

In May this year, NASA announced a programme called Cen-
tre for Cryogenic High-Efficiency Electrical Technologies for Air-
craft (CHEETA) at the University of Illinois in the US. It will work 
on the development of fuel cell and cryogenic liquid hydrogen 
energy storage technologies for a completely electric aircraft. 
It will include a consortium of researchers with the knowledge 
and experience to make disruptive advancements in cryogenic 
and superconducting technologies, as well as novel methods for 
electric propulsion integration, as applied to aircraft systems. 
In May 2019, Embraer and WEG, a Brazilian company operat-
ing worldwide in the electric engineering, power and automa-
tion technology areas, announced a scientific and technological 
cooperation agreement to jointly develop new technologies and 
solutions to enable electric propulsion in aircraft using an EMB-

203 Ipanema single-engine agricultural aircraft modified into an 
electric propulsion test bed.

In Europe, where the aviation emissions reduction pressures 
are more than in the US, the French aerospace major Airbus has 
signed a Memorandum of Understanding (MoU) with SAS Scan-
dinavian Airlines to undertake joint research on operational and 
infrastructural opportunities and challenges involved with the 
large-scale introduction of hybrid and full electric aircraft into 
airlines. In 2015, Airbus reached a milestone when its two-seater, 
battery-powered E-Fan crossed the British channel in just 40 min-
utes in a purely electric powered trainer aircraft. Visitors to AERO 
2017 in Germany were witness to companies including Siemens 
AG, Pipistrel, Geiger, MGM Compro, Evolaris and Engiro, as also 
some universities that presented various electrically powered air-
craft and some under-development hybrid propulsion systems. 
Similar exhibits were seen at the last Paris Air Show. 

Electric flight or E-flight has been approached by Airbus and 
Boeing differently. Airbus started this E-flight journey a decade 
ago with single-seat aircraft and is investing strongly in urban 
air mobility while Boeing has chosen a different approach by 
investing its venture capital arm HorizonX in finding promising 
start-ups to invest, often along with partners. One such partner 
is Zunum Aero, a Seattle-based start-up backed by Boeing and 
JetBlue Technology Ventures that announced in October 2017, 
plans for its first hybrid-electric plane - a 19-seater with a range of 
700nm. The prototype is expected to fly by 2020, and if that hap-
pens, its entry would be highly disruptive for the regional airliner 
market worldwide. 

However, the current state of battery technology renders their 
weight and cost too high for commercial flight. Battery-supported 
road transportation that would probably carry four passengers 
over 500 km, would be inadequate to carry two passengers for 10 
km in flight. The key metric used in this context is ‘energy density’ 
defined as the amount of energy stored in a given system or region 
of space per unit volume. A rough estimate of the current battery 
technology state is that a measure of jet fuel gives us about 43 
times more energy than a battery with the same volume. Accord-
ing to estimates, even for small-scale aviation needs, batteries will 
have to be five times denser than they are today and, at the cur-
rent pace of progress in battery technology, it probably will not be 
until 2030, that even hybrid electric technology is used in com-
mercial aviation. There is also the problem of batteries catching 
fire in flight - a recipe for mid-air disaster. The challenge lies in 
eliminating fires or at least rendering them manageable in flight 
without turning into fatal catastrophes. 

Full scale jet propulsion using electric power is currently not 
in the grasp of technology as electric energy capabilities of bat-
teries are not dense enough. Hence the term ‘hybrid’ in the con-
text of electric propulsion of aircraft to indicate the supplemental 
addition of electric power to existing or modified power plants in 
aircraft. Until the ratio of battery weight to its energy improves, 
with the help of emerging technologies, of course, electrical power 
may be used in cruise phase while internal combustion engines 
are used during take-off and landing. That is not to say that there 
are no electric propulsion aircraft flying already. The Ampaire 337 
was mentioned earlier. Slovenian manufacturer Pipistrel exhib-
ited it in 2017, and has been offering for sale since then, is an all 
electric two-seat Alpha Trainer. Zunum Aero, the electric jet start-
up backed by Boeing HorizonX and JetBlue Technology 

Ventures, is aiming to get its hybrid electric jet off the ground by 
2022. Airbus E-Fan X is being developed with Rolls-Royce and Sie-

electrIc propulsIon hAs 
permeAted Into lIfe Around us 
BY wAY of BIcYcles, scooters, 
cArs, golf cArts, utIlItY vAns 
And eco-frIendlY vehIcles
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Projects like the Volocopter 2X, with nine electric engines and eighteen rotors, 
can carry two passengers and is expected to contribute hugely to urban air 

mobility in the near future.
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mens as a hybrid electric airline demonstrator, while Kitty Hawk, the 
electric VTOL start-up founded by Google’s Larry Page, has started 
selling its short-range, one-seat Flyer which looks like a bobsled 
mounted on a couple of pontoons surrounded by a bank of rotors. 
Faradair, a UK start-up has declared its intention to fly by 2022 an 
18-seater hybrid electric aircraft which has a turboprop engine gen-
erating electricity to drive a ducted, contra-rotating pusher prop 
fan with vectored thrust and a high-lift, triple-box wing for use in 
passenger and freight roles. Meanwhile, Rolls-Royce has conducted 
ground tests of a hybrid electric propulsion system based on an 
M250 turbo-shaft engine and plans to start flight tests in 2021.

A real windfall in the area of electric propulsion is ‘distributed 
propulsion’, the concept that the energy source i.e. the batteries, can 
be located far away from the electric motor(s) they drive. All that is 
required is electric wiring to carry electric power from the batteries 
to the motors. In this way, the batteries which are very heavy, can be 
located close to the aircraft centre of gravity and inside the fuselage 
while the electric motors can be located where the designer feels 
they may give maximum benefit/efficiency. Two huge benefits are 
available from this happenstance; the number of motors/propel-
lers can be unlimited. Small, easily manageable motors can be used 
instead of huge, more complicated ones and these can be located 
almost anywhere on the aircraft wings, tail or fuselage in contrast to 
the internal combustion engine which has limited options. 

According to NASA, the large number of small propellers that 
‘distributed propulsion’ facilitates may translate into a huge sav-

ing of energy needed for flight. For example, in its project called 
X-57 Maxwell which has fourteen electric motors of which twelve 
are on the leading edge for takeoff and landing and one larger 
motor on each wingtip for use during cruise at altitude. 

Electric propulsion would save on fossil fuel and avoid envi-
ronmental pollution but carries the risk of batteries running 
out in the air over terrain the aircraft cannot land on safely. In 
an interesting side story, Harbour Air, an operator with 42 sea-
planes operating in Vancouver, British Columbia and Seattle, 
has announced plans to convert its entire fleet to electric power 
using technology from MagniX, a Washington-based innovator 
company which builds its own dedicated aircraft-quality electric 
motors. According to MagniX, it uses state-of-the-art batteries 
that have 200 watt-hours per kilogramme and can deliver 30 min-
utes of flight time and 30 minutes of reserve power. The fact that 
Harbour Air’s flying is mainly over the sea provides the additional 
safety that in case of battery power running out, a reasonably safe 
landing over the sea can still be the alternative plan.

Suffice it to say that electric power on aircraft is now not a 
question of if, but when. An electric airliner however, is some time 
away. Scaling up the current technology to a development of a fam-

ily of airliners in the 10 to 19 seat range is the next challenge that 
is expected to be overcome by late 2020s. Airbus and Boeing have 
already started to dream about several projects with a long term 
target of airliners with up to 100 passenger capacity. On the other 
hand, short, point-to-point passenger delivery is already a reality.

urBAn moBIlItY As An Impetus. The business-
driven need to transport business executives from airports to 
offices and back in large metros has provided stimulus to flying 
cars and similar projects. At least 20 companies, including legacy 
aircraft manufacturers like Airbus and Boeing, are developing aer-
ial taxi plans; the objective being to build aircraft that are electric-
powered to eliminate the noise and pollution typically associated 
with helicopters and jetliners. Uber is predicting test flights of its 
electric-powered vertical takeoff and landing aircraft by 2020. It 
has hired Tesla’s in-house battery expert, Celina Mikolajczak, to 
speed up its effort to develop a battery that is powerful yet light 
enough to get its plane-helicopter hybrids in the air. In 2018, Saf-
ran completed a first ground test of a hybrid electric propulsion 
system designed for urban mobility vertical take-off and landing 
based on ‘distributed propulsion’ system.

In the rotary-wing space, small, remote controlled toys and 
drones have slowly grown in size and offer the promise of autono-
mous or remotely piloted personal transportation. Projects like 
the Volocopter 2X, with nine electric engines and eighteen rotors, 
is already flying. It can carry two passengers and is expected to 
contribute hugely to urban air mobility in the near future. 

conclusIon. Bio-fuel technologies, driven by the dual moti-
vations of fossil fuel depletion and climate change imperatives, 
are progressing at a rapid pace. The technological feasibility of 
using bio-fuels in aircraft engines has already been demonstrated 
amply. it is only a matter of time before the cost of bio-fuels, which 
is around three to four times that of equivalent fossil fuels, is 
brought down by technological innovations to lower than that of 
fossil fuel. Changes to existing internal combustion jet engines to 
switch over to bio-fuel, would be minimal and easily achievable.

Meanwhile, according to German consultancy firm Roland 
Berger, there are around 170 electrically powered aircraft pro-
grammes already under development and this number is likely to 
go up to 200 by end-2019. Understandably, half of all these projects 
are related to urban air taxi segment. Europe, which has the most 
robust aviation emissions regulatory guidelines in place, has the 
highest concentration of these programmes, with the US follow-
ing close behind. Urban air taxis and general aviation dominate 
the projects as they are smaller and the current electrical systems 
technology supports only low power, short distance flights.

Air transportation has indubitably been one of the finest gifts 
of technology to the world. The convenience of international air 
travel has made the world a better place to live in. However, envi-
ronmental pollution directly attributable to aircraft engines burn-
ing fossil fuels is continual collateral damage, the quantum of 
which is increasing steadily. According to industry estimates, avia-
tion fuel demand is expected to increase by 1.9 per cent to 2.6 per 
cent each year until 2025. At this rate, the projected growth in the 
aviation industry is expected to increase its share of global emission 
increase to 22 per cent by 2050 from the present 4.9 per cent. The 
growth in aviation is inevitable as air travel has become a necessity. 
Thus there is a neck-on-neck race between aviation growth and 
aviation emission reduction through advances in aircraft propul-
sion. Hopefully, the latter will draw ahead in the near future. SP

A wIndfAll In electrIc 
propulsIon Is ‘dIstrIButed 
propulsIon’, whereIn the energY 
source Is locAted fAr AwAY 
from the electrIc motors theY 
drIve
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by A.K SAchdev

P
ratt & Whitney (P&W) Aircraft Com-
pany was set up in 1925 in the United States (US) 
and, in the same year, its first aircraft engine, the 
R-1340 Wasp, was ready to make a spectacular 
entry into American aviation. A whole series of 
Wasp engines followed and were remarkably suc-
cessful in the years to come. Several more engines 

have been added to P&W’s repertoire since then. In 1929, P&W 
Aircraft merged with Boeing et al to form the United Aircraft 

and Transport Corporation (UATC) while retaining its P&W 
name. In 1934, the US government banned common ownership 
of airplane manufacturers and airlines. Consequently, P&W was 
merged with UATC’s other manufacturing interests as United Air-
craft Corporation which was later reorganised in 1975, as United 
Technologies Corporation (UTC), headquartered in Farmington, 
Connecticut. UTC carries out research, develops and manufac-
tures products in a number of areas including aircraft engines, 
aerospace systems, Heating Ventilation and Air Conditioning, 

Pratt & Whitney (P&W) is a subsidiary of United Technologies Corporation (UTC) 
producing aircraft engines widely used in both civil and military aviation

ROLE OF PRATT & WHITNEY IN 
MAINSTREAM AIR TRANSPORT
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elevators and escalators, fire and security, building systems and 
industrial products. P&W is now a subsidiary of UTC, producing 
aircraft engines widely used in both civil and military aviation 
and today, the company is one of the major players in the market. 
P&W Canada is an aero-engine manufacturing division of P&W 
located in Longueil in Quebec in Canada. While P&W develops 
and manufactures large engines, P&W Canada has the responsi-
bility for small and medium ones. 

COMMerCiaL airLinerS. P&W claims that its fleet of 
commercial engines has logged over a billion hours of flight time 
on narrow and wide-body commercial airliners carrying passen-
gers and cargo. The pride of place in P&W’s psyche is reserved 
for the Geared Turbofan, officially abbreviated by P&W as GTF, 
line of engines. While in a conventional turbofan engine, the 
fan, the Low Pressure (LP) compressor and the LP turbine are 
all mounted on a single shaft, in a GTF engine, the fan is con-
nected to the LP shaft using a reduction gearbox thus permitting 

the fan to run at a lower rotational speed than the LP shaft. This 
design has the advantage of enabling fewer stages of LP com-
pressor and turbine as these can now run at a higher rotational 
speed than the erstwhile speed where the coaxial fan’s tip speed 
became a limiting factor due to its larger radius. The design pro-
duces much less noise and reduces fuel consumption. Catering 
to the 14,000 to 33,000 lbs of thrust range, GTF engines power 
five aircraft families namely Airbus A220 (PW1500G), Airbus 
A320neo family (PW1100G-JM), Embraer E190-E2 (PW1700G), 
Mitsubishi Regional Jet (MRJ) (PW1200G) and Irkut MC-21 
(PW1400G-JM). The first GTF engine to enter commercial service 
was the PW1100G-JM in 2016 and, according to P&W, the GTF-
powered A320neo has achieved a 16 per cent reduction in fuel 
consumption, 75 per cent reduction in noise footprint and 50 per 
cent reduction in NO2 emissions. Lamentably, its record on the 
A320neo family has been fraught with safety and maintenance 
woes, detracting somewhat from the GTF sheen.

The V2500 engine is another P&W steed designed and manu-
factured by P&W in partnership with Japanese Aero Engine Cor-
poration and MTU Aero Engines, as a global partnership called 
International Aero Engines. The engine powers Airbus A319, 
A320, A321 and the Boeing MD-90. Another version is available 
for military use as V2500-E5 that powers the Embraer KC-390.

The GP7200 is a twin-spool axial flow turbofan engine that 
delivers 70,000 lbs of thrust and powers the Airbus A380. The 
design was a result of collaboration between P&W and GE as 
Engine Alliance, a 50/50 joint venture between the two entities. It 
was established in 1996, specifically for developing, manufacturing, 
selling and supporting a family of advanced technology engines for 

P&W CLaiMS that itS fLeet Of 
COMMerCiaL engineS haS LOgged 
Over a biLLiOn hOurS Of fLight 
tiMe On narrOW and Wide-bOdy 
COMMerCiaL airLinerS

PW814GA engine, installed on 
the Gulfstream G500
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new high-capacity, long-range aircraft. The GP7200 was a result 
of amalgamating two of the most successful wide-body engine 
programmes in aviation history- the PW4000 and GE90. It entered 
service in 2008, with the world’s largest A380 fleet, Emirates and 
was followed by GP7200 for the A380 fleet of Air France. 

The PW4000-94, named thus because of its 94-inch fan, was 
the first model in the PW4000 family of high thrust engines cov-
ering a range of 52,000 to 62,000 lbs of thrust and powers five 
major aircraft namely the Boeing 747 and 767, the Airbus A300, 
the A310 and the MD-11. It has been powering airliners since 
1987, and continues to provide excellent service. Developed 
specifically for the Airbus A330 twinjet and introduced in 1994, 
the PW4000-100 with a 100-inch fan, produces 64,500 to 70,000 
lbs thrust at take-off. The engine was the first in aviation history 
to qualify for Extended-range Twin-engine Operations (ETOPS) 
prior to entering service and is currently approved for 180-min-
ute ETOPS. 

P&W has introduced the PW4170 Advantage70 programme 
which is offered as a new engine and as an upgrade kit for exist-

ing engines. Advantage70 technology delivers superior engine 
performance, including a two per cent thrust increase, more than 
one per cent reduction in fuel consumption, increased durability 
and reduced maintenance costs. The PW4000-112 is a 74,000 to 
90,000 lbs thrust engine used in Boeing 777 family of aircraft. The 
PW2000 engine powers all models of Boeing 757 and produces 
37,000 to 43,000 lbs thrust while the PW6000 is an 18,000-24,000 
lbs thrust engine designed for 100 passenger aircraft and cur-
rently powers the Airbus A318.

Older engines include the JT8D introduced in 1964 with the 
Boeing 727-100 aircraft. It has eight models producing thrust 
between 14,000 and 17,000 lbs. The later JT8D-200 series was 
introduced in 1980 with a thrust of 18,500 to 21,700 lbs and pow-
ers the MD-80 series of aircraft. The JT9D entered service on the 
Boeing 747 in 1970 and went on to be used on Boeing 767, Air-
bus A300, A310 and DC-10 aircraft. There are three series of the 
engine covering the range of 46,300 lbs to 56,000 lbs thrust. Con-
stant upgrades and modifications continue to be introduced by 
P&W to improve durability and on-wing time, increase thrust and 
reduce noise and emissions.

regiOnaL and buSineSS airCraft. As mentioned 
earlier, the small and medium range of aircraft engines are the 
responsibility of P&W Canada which, while being a division of 
P&W, is independent in terms of R&D and marketing. As far as 
regional aviation is concerned, P&W claims to have invented 
the segment. At the moment, its PW100 and PW150 turboprop 
engines in five series (38 models) ranging in power from 1,800 to 
5,000 shaft horse power (shp) provide power for around 3,500 air-

the MajOr engine 
ManufaCturerS in the WOrLd are 
COMMitted tO Making SizeabLe 
inveStMentS in r&d in Order tO 
deveLOP high quaLity PrOduCtS

V2500 engine cutaway
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craft of 18 types globally. P&WC is reportedly working on a Next 
Generation Regional Turboprop (NGRT) engine for a 70-to-90 
seat aircraft which it claims will be 20 per cent more efficient than 
existing engines with a 20 per cent reduction in maintenance 
costs. The new engine is scalable from 4,500 to 8,000 shp and is 
likely to be ready by 2025.

In the domain of business aviation, P&W has a wide range of 
engines to offer. The PW300 is a 4,700 to 8,000 lbs thrust engine 
in 13 models which are fitted on ten types of aircraft. The PW500 
is installed on seven types of aircraft and covers the 2,900 to 4,500 
lbs thrust range. The PW600 lies in the 300 to 9,000 lbs thrust 
range and powers three types of aircraft. The PW800 family is a 
turbofan engine in the 10,000–20,000 lbs thrust class intended for 
the regional jet and business jet market. In October 2014, P&WC 
announced that the new Gulfstream G500 and G600, both clean 
sheet business jets, launched by GAC, would be powered by 
PW800 engines. A unique feature of the G500 and G600 engines 
is that they will not be needing P&WC’s Flight Acquisition Stor-
age And Transmission (FAST) engine monitoring system, as the 
aircraft can transmit their engine sensor data consisting of 300 
parameters through their own systems. G500 and G600 aircraft 
will downlink to the FAST ground stations to relay full flight data 
consisting of more than 300 parameters. 

COnCLuding reMarkS. According to Aircraft Turbofan 
Engine Market Research Report 2018 published by Market Research 
Future, the top four market players are CFM (with an estimated 35 
per cent market share), P&W (21 per cent), Rolls-Royce (18.5 per 
cent) and GE (18.3 per cent). Apart from being among the four mar-
ket leaders, P&W is also a part of joint ventures. Engine Alliance is 
a 50/50 joint venture between General Electric and P&W formed in 
August 1996, to develop, manufacture, sell and support a family of 
modern technology aero engines for new high-capacity, long-range 
aircraft while International Aero Engines is a Zürich-registered 
joint venture between P&W, MTU Aero Engines and Japanese Aero 
Engine Corporation. The collaboration has produced the V2500, 
the second most successful commercial jet engine programme in 
production today in terms of volume. 

The major engine manufacturers mentioned above are 
committed to making sizeable investments in R&D in order to 
develop high quality products and, despite advances made in 
electric/hybrid propulsion, the market for next-generation turbo-
fan engines is expected to be highly lucrative during the coming 
decade or so. Use of bio-fuels to address environmental concerns 
is part of the ongoing R&D to design engines that can embrace 
bio-fuels in the future. P&W appears all set to ride the market as a 
major and prominent player. SP

Airbus’ A320neo with Pratt & Whitney PW1100G-JM engine
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“

“In a country like India with limited support from the industry and market, 

initiating 50 years ago (in 1964) publishing magazines relating to Army, 

Navy and Aviation sectors without any interruption is a commendable job 

on the part of SP Guide Publications. By this, SP Guide Publications has 

established the fact that continuing quality work in any field would result in 

success.”

Narendra Modi, Hon’ble Prime Minister of India (*message received in 2014)
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O
ctOber 9 this year will go down in the 
history of space ventures by the space and civil 
aviation agencies of India as a “Red Letter Day” 
as it was on this day that the nation witnessed 
another significant step forward in the develop-
ment of space-based communication system in 
the country. It was on this very day that the Union 

Minister of Science & Technology and Earth Sciences, Harsh 
Vardhan, formally launched, GAGAN Enabled Mariner’s Instru-
ment for Navigation and Information (GEMINI) App & Potential 
Fishing Zones (PFZ) Forecast service of Indian National Centre 
for Ocean Information Services (INCOIS) in presence of Secretary 
MoCA, Chairman-AAI, Director-INCOIS, Member (ANS)-AAI and 
senior officials from AAI & INCOIS.

GPS Aided Geo Augmented Navigation (GAGAN) is India’s 
Satellite-Based Navigation System (SBAS) developed by Air-
ports Authority of India (AAI) in coordination with Indian Space 
Research Organization (ISRO). GAGAN provides Air Naviga-
tion, RNP 0.1 & APV 1, over India FIR & India landmass respec-
tively consistent with International Civil Aviation Organization 
(ICAO) Standards.

GAGAN Signal-In-Space (SIS) is available on a 24x7 basis from 
GAGAN geostationary Satellites. Although primarily meant for 
Civil Aviation, the GAGAN signal can be used by a vast majority 

of non-aviation users such as intelligent transportation, fishing, 
maritime, highways, railways, surveying, geodesy, precision agri-
culture, telecom industry, personal users of position location ser-
vices, etc in the Indian sub-continent. The applications of GAGAN 
to various users are enabled through the dissemination of GAGAN 
messages through the GAGAN geostationary satellites.

cOncept. GAGAN is the first Satellite-Based Augmentation 
System (SBAS) in the world which has been certified for approach 
with vertical guidance operating in the equatorial ionospheric 
region. This system covers the air space over continents extend-
ing from Africa to Asia and extending to Australia. The system 
has expansion capability for seamless navigation services across 
the region. The system is also interoperable with other interna-
tional SBAS systems which imparts its enormous flexibility. It is 
also of significance that India is the fourth country in the world to 
implement an SBAS system for civil air navigation.

Timely provision of effective information allows people 
exposed to hazard to take appropriate action to avoid or reduce 
the risk and prepare better for effective response. The current 
early warning conventional methods have certain limitations 
such as Non-availability of Warning and location information 
with the same system, No guarantee for timely service, Limited 
coverage area, Last mile communication problem, etc.

by neetu dhulia

The latest venture dubbed as GEMINI, has been developed through a collaborative effort 
between the AAI and the Indian National Centre for Ocean Information Services (INCOIS) 

under the Ministry of Science & Technology

GAGAN MESSAGING SERVICE 
INAUGURATED
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AAI has examined the potential and has taken up the proj-
ect to introduce broadcasting of alert messages such as Early 
Warning messages on the occurrence of natural disasters, 
calamities, dangers for the safety of life, Search and Rescue 
Messages, Relief, and mitigation related messages, Meteoro-
logical information, etc. by utilizing existing GAGAN infra-
structure. The user will be in a position to receive the messages 
using GAGAN enabled Smart-Phones, receivers or a device that 
can process GAGAN signal.

GAGAN presents a unique and efficient solution to the deliv-
ery of one-to-many messages. To reach the maximum number 
of people in the target area with a reliable information service, a 
specific technical solution is in the process of development using 
GAGAN satellites. GAGAN provides a robust inter-operability 
framework for the delivery of digital alerting messages received 
from various alert message generating agencies like INCOIS, 
NDMA, IMD, SASE and able to work with the highest number of 
current and possibly future communication system.

GMs cOnceptual WOrkinG architecture. For 
the implementation of GMS, AAI has signed an MOU for the 
development of the Integrated Message Generation System 
(IMGS) with INCOIS. The alerts messages from the various agen-
cies will be processed and converted into SBAS format along with 
priority as per the nature of the alert message. After processing 
the alert messages, IMGS will send the messages to the Correc-
tion & Verification Sub-system (CVSS) of GAGAN system. CVSS 
will make necessary correction & verification of the alert mes-
sages and after that, the alert messages will go to Indian Land 
Uplink Station (INLUS) of GAGAN system. INLUS will uplink 
the alert messages in accordance with assign priority to GAGAN 
geostationary satellites for the broadcast of the alert message.

The GAGAN enabled receiver which is configured to read the 
GAGAN message will receive the alert messages from GEO sat-
ellites, process it, extracts the ALERT/EARLY WARNING TEXT 
Messages and display the same. Also, the receiver gives the cur-
rent location of the user from which he can identify whether 
he is currently in the affected area or not. Separate Apps can 
be developed to extract these Alert/Early warning messages 
from GAGAN signal through mobile phones. The application 
can support the display of broadcast messages in various Indian 
regional languages.

GaGan GMs – a sOlutiOn fOr brOadcastinG 
advance WarninG infOrMatiOn. The need for dis-
bursal of timely information during natural distress is imperative. 
India is more susceptible to disasters caused by natural hazards 
and ranks second in the number of disasters and the number of 
people affected in the Asia-Pacific regions.

GAGAN satellites broadcast alert messages over Indian con-
tinent which could be utilized by any user having Smart-Phone, 
receiver or a device that can receive GAGAN satellite signal. As 
alert messages are available from satellite, it has a wider coverage 
area and easy to provide last-mile connectivity to the fishermen 
who travel very deep in the sea.

GAGAN Message Service provides an opportunity to send 
alert messages and early warning messages over a wider area 
within a short time which will save lives and reduce the loss of 
property due to the occurrence of natural calamity.

Fishermen in deep-sea can receive information of Alert/warn-
ing messages of INCOIS where it is not possible to provide such 
information by conventional communications methods and in 
the areas of no mobile network coverage for the personnel living 
in mountain regions.

The potential stakeholders that can utilize the benefits of 
GMS for their services are the Indian Metrological Department 

(IMD), Snow & Avalanche Study Establishment (SASE), National 
Disaster Management Authority (NDMA), etc. The GAGAN Mes-
sage service can also be used to broadcast information related to 
Potential Fishing Zone (PFZ) for fishermen.

GMS is a boon to overcome the problem of last-mile reach 
since the messages can be received directly from GAGAN GEO 
Satellites either on a hand-held GMS receiver for all users.

The thought was echoed by the Union Minister of Science & 
Technology and Earth Sciences, “I am happy that INCOIS joined 
hands with AAI and developed GAGAN Enabled Mariner’s Instru-
ment for Navigation and Information (GEMINI) and worked out 
the technical procedures to uplink/downlink the information 
through GAGAN Systems”. He further added that “Potential fish-
ing zones (PFZ) advisories have become part of the value chain of 
the fishing community and about 6.75 lakh active fishermen are 
regularly accessing advisories through information disseminated 
by INCOIS. Dissemination of alert/early warning messages and 
also PFZ Forecast Services will be very useful for fishermen com-
munity in the coastal areas of our country when their locations 
are based beyond the mobile coverage.” SP

the facility Of transMissiOn 
Of shOrt MessaGe thrOuGh the 
GaGan systeM is particularly 
useful tO the fishinG cOMMunity 
that Operate far aWay frOM the 
indian cOastal reGiOns

 harsh Vardhan, Minister of Science & Technology and earth Sciences 
inaugurated ‘gAgAn enabled Mariners Instrument for navigation and 

Information’ (geMInI) in the presence of Pradeep Singh Kharola, Secretary, 
Ministry of civil Aviation; Dr M. Rajeevan, Secretary, Ministry of earth 

Sciences; Dr S.S.c. Shenoi, Director, IncoIS and Anuj Aggarwal, chairman, 
Airport Authority of India in new Delhi.
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On OctOber 17 this year, an ATR 72 regional air-
craft belonging to Alliance Air, an Indian regional air-
line and a wholly owned subsidiary of the national car-
rier Air India, took off with a few passengers on board 

from Chennai International Airport located in Meenambakkam 
in Tamil Nadu. After a short duration flight lasting for just half 
an hour, the ATR 72 landed at Palaly airport which is located 20 
kilometres North of Jaffna, a city that lies in the vicinity of the 
Northern region of Sri Lanka. Also on board were a few important 
personalities which included Ashwani Lohani, Chairman and 
Managing Director of Air India as well as C.S. Subbiah, the Chief 
Executive Officer of Alliance Air. 

This event is of significance for a number of reasons. To begin 
with, it was the first international flight ever undertaken by Alli-
ance Air. Also, quite coincidentally, it was the first international 
flight from India or any other air-
port to land at Palaly airport after 
it was upgraded with substantial 
investments by the Sri Lankan 
government. The upgraded air-
port was formally inaugurated by 
Maithripala Sirisena, President 
of Sri Lanka as an international 
airport. This is the third interna-
tional airport in the country and 
at the inauguration ceremony, it 
was formally renamed as Jaffna 
International Airport. The inau-
guration ceremony was attended 
by Ranil Wickremesinghe, Prime 
Minister of Sri Lanka, Arjuna 
Ranatunga Minister of Trans-
port and Civil Aviation as well as 
a number of other dignitaries. Taranjit Singh Sandhu, the High 
Commissioner of India to Sri Lanka was also present. 

The city of Jaffna is located literally in the Tamil heartland of 
Sri Lanka as the Northern as well as the Eastern regions of the 
island nation have a sizeable Tamil population. As a result of this, 
very strong cultural and familial relationships with India have 
been developed and sustained through the ages. In the 1960s and 
the 1970s, Jaffna enjoyed excellent aerial connectivity with South 
India that was provided by both Air India and Ceylon Airways that 
were operating air services between the two countries. Unfortu-
nately, civil flights between Jaffna and Tamil Nadu, were discon-
tinued in the late 1970s when the 30-year long civil war between 
the government of Sri Lanka and the Liberation Tigers of Tamil 
Eelam (LTTE) for a separate homeland for Tamils intensified. On 

account of the internal turmoil that gripped the nation for several 
decades, all international operations from the airport at Palaly 
were discontinued. However, since the end of the civil war in Sri 
Lanka, the Tamil population has been demanding that the airport 
at Jaffna be reopened for international civil flights particularly to 
airfields in Tamil Nadu. After the end of the internal conflict in Sri 
Lanka, civil flights had begun to operate from Palaly airport with 
effect from 2002, but were restricted to the domestic sector. 

The inaugural flight by the ATR 72 of Alliance Air to Jaffna 
International Airport has certainly paved the way for enhanced 
aerial connectivity between India and Sri Lanka. The govern-
ment of Sri Lanka has already declared the airport at Batticaloa 
which is located on the East coast to be the fourth international 
airport in the country. This new international airport is likely to 
be opened for flights to and from India in not too distant a future. 

Direct flights from India to the 
two cities of Jaffna and Batticaloa 
is expected to boost tourism and 
trade in the areas dominated by 
the Tamil population. Both the 
Northern and Eastern provinces 
have pristine beaches and sites 
of historical significance that 
will attract tourists. Before Palaly 
was commissioned as an interna-
tional airport, Sri Lanka had just 
two international airports namely 
Bandaranaike International Air-
port in Colombo and Mattala 
Rajapaksa International Airport 
at Hambanthota on the South-
ern coast. However, the latter has 
not yet become operational as no 

flights have been operating to or from this airport.
The plans of the civil aviation authorities of the two nations are 

to operate flights to provide aerial connectivity between Jaffna Inter-
national Airport and major cities in South India which apart from 
Chennai, would include Trichy and Kochi as well. Both the govern-
ments have plans to extend aerial connectivity between Jaffna and 
other major cities in India such as Bengaluru, Coimbatore, Mumbai, 
Hyderabad and even all the way to the national capital New Delhi. 

Finally, after 50 years, the impediments to restarting civil 
flights between India and neighbour Sri Lanka have been suc-
cessfully demolished thus opening with it a new chapter in the 
2,000-year-old relationship between the two nations. SP

— b.K. Pandey

Since the end of the civil war in Sri Lanka, the Tamil population has been demanding 
that Jaffna airport be reopened for international flights

CIVIL FLIGHTS TO JAFFNA IN 
SRI LANKA RESTORED
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