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Cover:
As rising incomes in the developing world 

allow millions of people to fly for the first 
time, we need to upgrade its air traffic 

control systems. Across the globe, efforts 
are on to have unified systems that will 

manage air traffic with ease.
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A word from editor

L
ast month, the aviation industry watchers in India were somewhat 
nonplussed at the sudden and unceremonious removal of E.K. Bharat Bhushan 
from the post of the Director General of Civil Aviation (DGCA). Surprisingly, 
this move came even as India’s airline industry was in the throes of a major 
crisis on account of the ongoing turmoil in the two leading carriers, Air India 
and Kingfisher Airlines.

Since assuming charge in December 2010, Bharat Bhushan had embarked on an exercise 
in public interest to clean up not only the Directorate to rein in corruption; but also to tighten 
the Indian aviation industry in general and the airline industry in particular. Having under-
taken an undoubtedly herculean and noble task, it is quite probable that in the process, Bharat 
Bhushan would have stepped on many sensitive toes not only in his own Directorate but also 
on some of those in the aviation industry as well as even in the  Ministry  of Civil Aviation. 
The Minister himself is reported to have been “furious at the decision of the Prime Minister’s 
Office to extend his tenure as DGCA”. Given the brutal and unwarranted political interference 
in the functioning of the prime aviation regulatory authority of the country, it is unlikely that 
future incumbents of the post of DGCA will have any courage or inspiration left to perform 
with any missionary zeal or even just to rock the boat a little, what with the proverbial “sword 
of Damocles” hanging over their heads. Mere replacement of the DGCA by a Civil Aviation 
Authority, may not improve matters so long as there is lack of congruence in the perspectives 
and goals of the Ministry of Civil Aviation and the regulatory authority.

On the international civil aviation scene, the mega event in the recent past was the Farn-
borough Air Show that turned out to be a damp squib or just a “drizzle” especially in com-
parison with the preceding air show at Paris. R. Chandrakanth of SP’s AirBuz has a detailed 
first-hand account of the event at Farnborough in this issue. One of the major concerns of 
the stakeholders in the global aviation industry today is the adverse impact of aviation on the 
environment. Although in relative terms, even while the quantum of greenhouse gas emissions 
by the aviation industry is low, pressure on the industry to cut emissions further is growing by 
the day. Consequently, the manufacturers as well as operators of aircraft, particularly business 
jets and regional aviation aircraft, both being high growth sectors, are making every possible 
effort to progressively reduce emissions through refinements and innovations in aero engine 
and airframe design, having set stringent targets to be achieved over the next decade. 

This issue also has focus on aviation-related infrastructure especially the develop-
ment of airports and heliports. Despite the enormous opportunities available, growth of 
infrastructure has been beset with difficulties impeding the realisation of full potential 
especially in the regional aviation and rotary wing segments of the industry. Writing from 
Delhi, Deepanjali provides an update on the state of modernisation of airports in the 
country as also on the drive to set up Greenfield airports. Progress on the latter is gener-
ally affected by land acquisition and environmental issues that are politically sensitive.

These and more in this issue apart from the regular features. Welcome aboard and 
happy landings!
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  Reporting that the regional aircraft fl eet will double over the next 10 years, with more than two thirds of the market 
share in 30-90 seats, the ATR-600 series represents the most competitive and cost-effi cient product, thanks to: 

• 50% less fuel consumption and 50% less gas emissions than regional jets,  

• 35% less on buying, maintaining and handling costs than regional jets.

With more than 180 operators in over 90 countries worldwide, ATR aircraft offer operators, investors and fi nanciers 

stable lease rates, good value for money and strong residual values over time. 

Now, choose ATR’s experience and rely on the best high-fl ying investment.
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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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(  Business AviAtion

New Learjets from BomBardier
Bombardier has announced that it is on 
track with its three new Learjet business 
aircraft. The Learjet 85 aircraft programme 
which redefines the mid-size segment 
continues to progress towards first flight 
with four test aircraft in various stages of 
fabrication. The first complete pressure 
fuselage, including the nose and aft fuselage, 
is undergoing final validation before being 
shipped from Queretaro, Mexico, to Wichita, 
Kansas. Launched on October 30, 2007, with 
a customer-driven clean-sheet design, the 
Learjet 85 aircraft powered by two Pratt & 
Whitney Canada PW307B engines is the 
largest, fastest and most capable Learjet 
aircraft ever. The recently launched Learjet 
70 and Learjet 75 aircraft programme is 
progressing well and the first two flight test 
aircraft, a modified Learjet 40 XR jet and a 
modified Learjet 45 XR aircraft, have already 
logged more than 135 flights, as the two are 
used to continue to develop the avionics 
that provide the core of the Learjet aircraft’s 
vision flight deck.

GLoBaL 6000 jets iNto iNdia for demo 

Global 6000, the new business jet from Bom-
bardier Aerospace with its new Vision Flight 
Deck landed at Delhi on July 1, 2012, making 
its South Asia debut and toured across the 
country until July 7. “The Global 6000 jet 
received an astounding reception in India,” 
said Nilesh Pattanayak, Managing Director, 
South Asia, Bombardier Business Aircraft. 
“Indian customers are extremely discern-
ing and they recognise that the Global 6000 
aircraft offers the best in cabin technology, 
design and comfort. With this technology 
and design now extending to the cockpit 
with our vision flight deck, our customers 
are amazed at the jet’s class-leading attri-
butes, once again reaffirming Bombardier as 
the business aircraft leader in India.”

India is among a number of countries 
considered to be key emerging markets for 

business aviation. Globalisation, increased 
travel requirements by business people and 
a general positive trend towards the ac-
ceptance of business aircraft use are among 
the contributors to increased activity in the 
region. The Bombardier Business Aircraft 
Market Forecast, published in June 2012, 
predicts business aviation industry deliver-
ies of 1,345 aircraft in India for the 20-year 
period covering 2012-31.

ecLipse awarded productioN certificate
Eclipse Aerospace received FAA production 
certification for its Eclipse 550 twin-engine 
jet. The production certificate allows Eclipse 
to manufacture the very light jet and its 
parts in conformity with FAA-approved type 
design and is only granted when the FAA 
has determined that the organisation’s man-
ufacturing processes and quality systems 
comply with all federal regulations. The 
Eclipse 550, with a base price of $2.7 million, 
will have the same air frame and Pratt & 
Whitney engines of the original Eclipse 500, 
and will include enhanced avionics systems 
from Innovative Solutions & Support (IS&S) 
of Exton. Eclipse said it expects to make 50 
to 100 per year with deliveries in 2013.

(  regulAtory

New reGuLator to repLace dGca
As per the Minister of Civil Aviation Ajit 
Singh, with a view to revamp and strength-
en the regulatory authority, the Ministry 
of Civil Aviation is working on replacing 
the Directorate General of Civil Aviation 
(DGCA) with a new regulatory body to 
be designated as Civil Aviation Authority. 
A bill to this effect will be introduced in 
the winter session of Parliament. A draft 
document on the proposed Civil Aviation 
Authority has been circulated to the various  
agencies in the country involved in civil 
aviation including the Indian Air Force, for 
their views and comments. The DGCA had 
been in the news lately for the somewhat 
unceremonious removal of its head E.K. 
Bharat Bhushan, soon after he was granted 
extension by the government. The action by 
the government was described as a “routine 
administrative measure”.

reGuLatory oversiGht weak
As per the Centre for Asia Pacific Aviation 
(CAPA), India could face the possibility of 
downgrading of its aviation safety system by 
the US to Category-II status if it did not take 

urgent steps to strengthen the institutions 
like DGCA to meet the challenges of a fast-
growing air traffic. “In the last two years alone 
domestic traffic has grown by 36 per cent and 
international by 19 per cent. However, there 
has been virtually no increase in resources at 
the DGCA. Under-staffing, therefore, is once 
again a major concern as the regulatory over-
sight is weak,” said CAPA in a study. CAPA 
also observed that “it is disappointing to note 
that the focus on safety which emerged in the 
aftermath of the Mangalore accident in May 
2010 has evaporated”. Terming the safety 
report card “dismal”, it said the Civil Aviation 
Safety Advisory Council did not meet for a 
year, while incident and operational data 
analysis was “poor”.

(  industry

BoeiNG-air Lease corporatioN deaL

The world’s largest aircraft manufacturer 
Boeing secured a $7.2 billion deal to supply 
75 advanced Boeing 737 Max aircraft to Air 
Lease Corporation (ALC) of the USA at the 
recently held Farnborough Air Show in the 
UK. The order includes 60 737 Max 8 and 
15 737 Max 9 airplanes with reconfirma-
tion rights for additional 25, 737 Max. This 
is the first order for the first 737 Max by a 
leasing company. Boeing’s newest family of 
aircraft 737 Max incorporates the latest-
technology LEAP-1B engines developed 
by CFM International to deliver highest 
efficiency, reliability and passenger comfort 
in the single-aisle market. The first flight 
of the Boeing 737 Max is scheduled in 2016 
and deliveries are expected to begin in the 
fourth quarter of 2017.

mahiNdra & teLephoNics to form jv
Mahindra & Mahindra Ltd and Telephon-
ics Corporation (Telephonics) have signed a 
definitive agreement to form a joint venture 
(JV). The JV will provide the Indian Minis-
try of Defence and the Indian civil aviation 
sector with radar and surveillance systems, 
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 identification friend or foe (IFF) devices and 
communication systems. In addition, the JV 
intends to provide systems for air traffic man-
agement services, homeland security, and 
other emerging surveillance requirements.

The JV will be called Mahindra-Tele-
phonics Integrated Systems (Mahindra-
Telephonics) and will be incorporated in the 
coming months following an amendment 
to the prior approval granted by the Foreign 
Investment Promotion Bureau on March 
31, 2012. The project envisages establish-
ing a plant in Bangalore, which will initially 
manufacture and service airborne radar 
systems that are already being supplied to 
the Hindustan Aeronautics Ltd and support 
airborne maritime surveillance systems for 
the Indian Navy and Coast Guard. Telephon-
ics supplies RDR-1400 weather avoidance 
radar systems for helicopters being built in 
Bangalore. It is also contracted to supply 

Boeing with APS-143C(V)3 multi-mode 
radar for India’s P-8i maritime surveillance 
aircraft, and is responsible for installation of 
a sophisticated intercommunication system 
for the C-17 Globemaster contracted by the 
Indian Air Force.

The JV will be the first private sector 
company in India to manufacture airborne 
and maritime radars, utilising licensed 
technology. Nearly 100 per cent indigenous 
capability is expected to be achieved in the 
near future. The JV will also be strategically 
poised to develop future technologies for 
civil and military applications.

cseries jetLiNers from BomBardier
The world’s third-largest aircraft manufac-
turer Bombardier of Canada has received 
a conditional order for 15 CSeries jetliners 
consisting of five CS100 and ten CS300, for 
approximately $1 billion from a customer 

whose identity has not been disclosed. The 
CSeries aircraft built with advanced materi-
als and cutting-edge technology fits in the 
100-149 seat category of single aisle aircraft. 
It is powered by Pratt & Whitney PurePower 
PW1500G engines and has a range of over 
5,400 km. These aircraft are expected to 
enter into service in 2013. Weighing around 
5.4 tonnes, the CSeries is lighter than 
other comparable aircraft and is more fuel 
efficient. The aircraft’s clean-sheet design 
ensures reduced noise and emissions and 
provides superior operational flexibility.

samteL Gets $5.1 miLLioN order from 
hoNeyweLL for avioNics equipmeNt
Samtel Avionics & Defence Systems (SA) has 
announced that it has received an order to 
manufacture avionics equipment for Hon-
eywell. The value of the order is $5.1million. 
Samtel and Honeywell have signed a long-

Aviation leaders interact with AerA Chairman
Airports Economic Regulatory Authority 
(AERA) Chairman Yashwant Bhave denied 
the contention of aircraft operators that 
airport charges have gone up by three to four 
times. He said that the increase in charges 
was justified as since more than a decade 
there was no hike in the airport charges.

Bhave was speaking during an interactive 
session with aviation stakeholders and senior 
Airport Authority of India (AAI) officer, 
organised by the Indo-American Chamber 
of Commerce (IACC) in association with the 
US-India Aviation Cooperation Programme 
in New Delhi on August 6.

The session began with a welcome 
address by S.K. Sarkar, Regional President, 
IACC, which was followed by a presentation 
on “Creating a Competitive Airport 
Environment in India” by Dr Sitiris Pagdadis, 
Leader-Capital Projects and Infrastructure 
Practice, PricewaterhouseCoopers (PwC) 
and Global Airports Sector Leader, PwC. 
He said that policy makers, regulators and 
investors should encourage competitiveness, 
as airports give a new life to the economy of 
a place. 

Ravi Verma, General Manager, AAI, said 
that airports are ‘monopolies’ but not making 
money. He said that as state governments 
provide land they expect the airport charges 
to be less. Air Marshal (Retd) Manjit Singh 
Sekhon, CEO of Mesco Airlines Ltd, raised 
issues like hurdles in FIC and ADC clearance. 
He questioned that if concessions are given 
to turboprops in air turbine fuel (ATF), why is 
it not available for helicopters.

Rohit Kapur, President, Business 
Aircraft Operators Association (BAOA), 
complained that business aviation is treated 
as a step child of civil aviation. He said 
that business aviation operators require 
separate infrastructure, a specific set of 
rules with flexibility of operation, removal 
of restrictions on landing and relaxation in 
parking, ground handling charges, etc.

Bhave however said that certain airports 
are definitely not monopolies. “Airports have 
to be economically viable,” he said and added 
that he is not sure whether it is possible to 
regulate different airports differently. 

The interactive session which followed 
was attended by airlines (cargo, commercial 
and regional), business/charter aircraft 
operators, cargo service providers, ground 
handling service providers, airport 
developers, financial institutions, etc. 

Atul Sharma, Former Regional 
President, IACC questioned whether we 
should relook at our regulations, to which 
Pagdadis said that it is very difficult to go 
back and ask the government and private 
sector to revisit the rule book. Kapur 
complained that prices have gone up 
exorbitantly. He said that there should be 
transparency, which Bhave also agreed.

While the air cargo operators urged that 
they should also be heard, others questioned 
what is being done to reduce the workload 
of AERA. Bhave said that vacancies in 
AERA will be filled in a couple of years and 
the regulatory body has informed the Civil 
Aviation Ministry about it.

BoeiNG
Boeing has announced the appointment of 
Bernie Dunn as President Boeing in Turkey.

miNistry of civiL aviatioN (moca)
K.N. Srivastava has been appointed as 
Secretary, MoCA. 

Nata
Thomas L. Hendricks has been appointed  
as President of National Air Transportation  
Association (NATA). 

GuLfstream
Gulfstream has appointed Joseph Rivera as 
Director of International Operations.

director GeNeraL of civiL aviatioN
Arun Mishra has been appointed as the 
Director General of Civil Aviation.

BomBardier
Bombardier Aerospace has appointed  
Fernando Lacerda Da Silva as Sales  
Director, Bombardier Business Aircraft, 
responsible for Brazil.

air iNdia
MoCA has appointed Syed Nasir Ali as 
JMD, Air India.

emBraer
Embraer Executive Jets named Jay Beever 
as Vice President Interior Design.

Gama Group
Gama has appointed Sir Ralph Robins as 
Non-Executive Chairman.

appointments
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term contract for supply of the component 
to Honeywell—a continuation of a previous 
purchase order that Samtel had received from 
Honeywell in 2010. The production of this 
equipment is to begin shortly at Samtel Avion-
ics’ new production facility at Greater Noida.

(  operAtions

iNterNatioNaL operatioNs By spicejet
As per Neil Mills, CEO, by the end of October 
this year, low cost carrier SpiceJet is expect-
ed to expand its international operations 
to six countries including Maldives, Saudi 
Arabia, Afghanistan, China, Hong Kong and 
Thailand. The airline already operates inter-
national flights to Dubai, Kathmandu and 
Colombo. In the domestic sector, SpiceJet is 

introducing services to connect Chandigarh, 
Amritsar, Dehradun, Indore and Srinagar 
to Delhi taking its domestic services to 37 
destinations. Carrying 36,000 passengers on 
280 flights every day, SpiceJet is one of the 
two carriers to stay profitable in India, where 
most airlines are in financial difficulty.

(  environment

aLterNative jet fueL productioN
The Departments of Energy and Agricul-
ture of the US Government along with the 
US Navy has plans invest to $30 million to 
pursue innovations in biofuel technologies 
and increase production of drop-in biofuel 
substitutes for diesel and jet fuel. The De-
partment of Energy also plans to invest $32 
million to develop bio-refineries capable 
of producing military grade jet fuel and 
shipboard diesel. It is welcome news for the 
airline industry saddled with high jet fuel 
prices amidst a sagging global economy.

(  Airline news

saLes tax oN atf
In what could be a much-needed relief for 
India’s ailing civil aviation sector, the gov-
ernment is toying with a series of measures 
to boost the industry’s fortunes, includ-
ing slashing sales tax on aviation turbine 
fuel levied by the state governments to a 
uniform four per cent. Fuel costs add up to a 
whopping 40 per cent of the total expendi-
ture of Indian carriers, more than double the 
global average. Some states impose a hefty 
30 per cent sales tax on aviation fuel. 

(   engineering &  
mAintenAnCe

air works iNdia expaNdiNG
Mumbai-based aviation maintenance service 
provider Air Works India Engineering Pvt 
Ltd has paid `120 crore for a stake in Dubai-
based privately-held Empire Aviation Group 
(EAG). Formed in Dubai in 2007, Empire 
Aviation is a one-stop shop for integrated 
private aviation services offering aircraft 
sales, aircraft management, aircraft charter, 
finance and insurance. The company oper-
ates one of the region’s largest managed 
fleets of business jets, with 20 aircraft operat-

ing from Dubai International Airport. Air 
Works said that the partnership can build 
a strong franchise in the emerging aviation 
markets of India and the Middle East.

maLaysia airLiNes mou with  
roLLs-royce

Rolls-Royce, the global power systems 
company, has signed a memorandum of 
understanding with Malaysia Airlines for 
long-term TotalCare services support for 
Trent 900 engines that will power its new 
fleet of six Airbus A380 aircraft. Rolls-Royce 
already provides TotalCare support services 
for Trent 800 engines that power Malaysia 
Airlines’ fleet of 17 Boeing 777 aircraft.

(  Air sAfety

oNBoard system to couNter Birds
With bird strikes costing the aviation indus-
try millions of dollars, plane manufacturers 
are now working on a system that will be 
installed in the aircraft to counter bird men-
ace. Airbus is developing an acoustic and vi-
sual system  under its Bird Impact Repellent 
and Deterrent sYstem (BIRDY) programme 
that will scare away almost every species of 
birds when they come near an aircraft. 

(  infrAstruCture

task force for airport deveLopmeNt
Civil Aviation Minister Ajit Singh and 
 Maharashtra Chief Minister Prithviraj 
Chavan in a joint statement have said that 
a special permanent task force had been 
set up to oversee the development of all the 
existing and upcoming airports in the state. 
The task force would comprise members 
from the civil aviation sector and the state 
and clearing encroachments from the 
airport area and rehabilitating the affected 
people would be one of the most important 
tasks of the team. sp

BeijiNG iNterNatioNaL BusiNess 
aviatioN show
4-7 September
Flight Inspection Center of CAAC, Beijing
www.cibas-beijing.com/CIBAS/index.php

42Nd ifatsea GeNeraL assemBLy 2012
10-14 September
The Ashok Hotel, New Delhi, India
www.ifatsea2012.in

iLa BerLiN air show
11-16 September
Berlin ExpoCenter Airport, Berlin
www.ila-berlin.de/ila2012/home/index.cfm

BusiNess aircraft europe
12-13 September
London Biggin Hill Airport, London
www.miuevents.com/bae12

the future of BusiNess jets
17-18 September
Cambridge Airport, Cambridge, UK
www.quaynote.com/ankiti/
www/?code=jet12&f=home

aircraft iNteriors expo americas 
25-27 September
Seattle Convention Center, Seattle, 
Washington, USA
www.aircraftinteriorsexpo-us.com

jet expo
27-29 September
Business Aviation Terminal, Vnukovo-3 
Airport, Moscow
www.2012.jetexpo.ru

events Calendar 
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INFRASTRUCTURE AIRPORTS

by Deepanjali Bhas

The Civil Aviation Ministry’s Vision 2020 document envisages creating infrastructure to 
handle 280 million passengers by 2020. Eight years away from that goal, given the flurry 

of activity, there is hope that airport modernisation projects might move on fast track.

Making up  
for Lost tiMe

The swanky Rajiv Gandhi 
International Airport, Hyderabad
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T
hose who have Travelled through the 
Indian metro airports in the 1970s and the 1980s 
will recall a boxy, drab environment with basic fa-
cilities and nothing fancy. If one was lucky enough 
to travel abroad through the gleaming, super effi-
cient, passenger-friendly airports even in the then 
emerging economies like Singapore, one wondered 

why Indian airports could not match up. When those stray voices 
became a questioning clamour post-1991, it actually began to 
strike our policy planners that while India had a tremendous ad-
vantage in terms of world class airports during pre-independence 
days, the nation had not risen up to the impetus of airport mod-
ernisation that neighbouring countries had caught on to, and 
that we needed to do more.

Poised to be the third-largest aviation market by 2020, the 
government plans to develop India as a regional civil aviation 
hub. That there is a strong desire to make up for lost time is mani-
fest in the dynamic airport modernisation plan in which the pri-
vate sector has been assigned an important role. India’s first 100 
per cent private airport is likely to become operational in Karaikal 
(Puducherry) in 24 months.

Of the 456 airports and airstrips in the country, many were built 
before or during World War II. The Airports Authority of India (AAI) 
that manages 125 operational airports has an ambitious goal of rais-
ing the number to 225 by 2020. Apart from Karaikal in Puducherry, 
the government has accorded in-principle approval for airports at 
Shirdi and Sindhudurg in Maharashtra, Durgapur in Bengal, Shi-
moga, Hassan, Gulbarga and  Bijapur in Karnataka, Datia in Mad-
hya Pradesh and Kushinagar in Uttar Pradesh. Meanwhile, Sikkim’s 
first Greenfield airport, Pakyong, is fast nearing completion.

Prior to 1991, there was no urge to improve airports as the 
AAI was making profits and the prevalent feeling was that Indian 
metro airports were good enough, says Dr Sanat Kaul, former 
Joint Secretary, Ministry of Civil Aviation, and currently Chair-
man, International Foundation for Aviation and Development 
(India Chapter). Post-liberalisation, with the increase in middle 
class income and exposure to international travel, especially from 
people in the more advanced South Indian states, demand began 
to emerge for better airport infrastructure.

In 1996, the public-private partnership (PPP) model for up-
grade of airports was considered by AAI. But it took another eight 
years for the bidding process to commence for modernisation of 
Mumbai and Delhi airports. Dr Kaul recalls that it was only in 
the year 2000 when Atal Bihari Vajpayee was the Prime Minister 
(PM),  the PM Office sent a note stating that the PM desired bet-
ter quality metro airports. It was the first such recorded comment 
from the Prime Minister of India and this set the whole process 
in motion. A committee was formed with the AAI and a decision 
was taken on the privatisation of airports. The first contract was 
awarded in January 2006 to the Delhi International Airport Pvt. 
Ltd (DIAL), a consortium led by the GMR Group, to develop the 
Indira Gandhi International Airport. The contract included a 30-
year lease for the management of the airport with an in-built pro-
vision for extension of the lease by another 30 years. For Mumbai’s 
Chhatrapati Shivaji International Airport, the GVK Group-led 
consortium, the Mumbai International Airport Pvt Ltd. (MIAL), 
won the contract on terms similar to that of DIAL.

Meanwhile, work on the Cochin International Airport pro-
gressed rapidly, making it the first Greenfield airport to be opera-
tional in India under the PPP model. This was followed by world 
class international airports at Hyderabad and Bengalore. However, 
tenders for modernisation of Udaipur and Amritsar airports that 
were floated in 2008, were aborted when the AAI unions objected 
to the PPP route for modernisation of airports. The decision was 
justified by the government echoing the unions’ stance that air-

The ChhaTrapaTi shivaji 
inTernaTional airporT is 
expeCTed To reaCh The 
saTuraTion poinT in passenger 
handling CapaCiTy

The GVK Group has won contract 
to develop the Chhatrapati Shivaji 
International Airport, Mumbai on 

terms similar to that of GMR in IGIA

T-3 departure overview: 
IGIA has been modernised by GMR Group 

under the public-private partnership model
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port modernisation could end up being a pure real estate game.
In 2008, the government approved AAI’s modernisation and 

expansion programme for the airports at Chennai and Kolkata 
at an estimated cost of `1,808 crore and `1,942 crore respec-
tively. Upgrade of Chennai airport was to be completed within 26 
months and that of Kolkata in 30 months. Both the projects are 
well behind schedule due to a variety of reasons. However, it is 
hoped that the airports would be fully operational soon.

The Civil Aviation Ministry’s Vision 2020 document envisages 
creating infrastructure to handle 280 million passengers by 2020. 
We are only eight years away from that goal and given the flurry of 
activities in recent times, there is a ray of hope that airport mod-
ernisation projects might move on fast track. Take, for example, 
the Navi Mumbai airport.

airporT aT navi MuMbai. One among the first lot of 
Greenfield airports in the country, Navi Mumbai International Air-
port (NMIA) has, due to issues related to land acquisition and envi-
ronmental concerns, missed its deadline of 2012. The Chhatrapati 
Shivaji International Airport is already overstretched and is expect-
ed to reach a saturation point in passenger handling capacity of 40 
million by 2014. NMIA is planned to come up in the Kopra-Panvel 
area and is aimed at easing congestion at the existing airport at 
Sahar. NMIA is proposed to be developed through the PPP model. 
The City and Industrial Development Corporation of Maharashtra 
Ltd (CIDCO)/AAI will hold 26 per cent equity and the rest will be 
held by a private developer to be raised through public bidding. Ac-
cording to the NMIA website, the airport will support the rapidly 
growing air travel needs of the Mumbai Metropolitan Region as 
also of Pune. It is expected to handle 10 million passengers in its 
first operational year doubling to 20 million by 2020, followed by 30 
million in 2025, and ultimately 40 million by 2030.

But the NMIA project has been adversely affected by issues re-
lated to land acquisition, compensation and environmental con-
cerns. The project has thus fallen well behind schedule. Some posi-
tive signals emerged in June 2012 when the cabinet committee on 
infrastructure granted clearance to the Navi Mumbai airport proj-
ect in June 2012 and the Minister of Civil Aviation, Ajit Singh, gave 
an assurance that he will expedite the project. A special task force 
to oversee the development of all existing and upcoming airports 
in the state has also been set up by the Maharashtra Government. 
But while it was reported that CIDCO intends to issue a request for 
qualification (RFQ) for NMIA between mid- to end-July 2012, and 
expects bids from at least 10 international developers, that pro-
cess has stalled, as the clearance from the Civil Aviation Ministry is 
pending. The media had quoted official sources on the differences 
between CIDCO and the Civil Aviation Ministry as to who will be 

the owner of the 2,042 hectares earmarked for the purpose. About 
1,532 hectares is in possession of the state government while 485 
hectares remains to be acquired. The NMIA project has seen cost 
estimates going up by two times from about ̀ 5,000 crore two years 
back to ̀ 10,000 crore now. According to media reports, Maharash-
tra State Government officials are relieved and hopeful that the 
recent developments will help speed up project implementation.

iMpleMenTaTion Mode. Greenfield airports have gen-
erally been beset by land acquisition issues, concerns of real es-
tate play and environmental clearances and aviation industry 
observers appreciate that the focus is now back on implemen-
tation. They say it is necessary that we see airports as key eco-
nomic drivers in terms of employment opportunities, growth in 
allied aviation services, trade and tourism among others. The 
proposed Civil Aviation Authority would thus be a step in the 
right direction.

Dr Kaul says that the PPP model is the best option as experi-
enced with successful airport projects at Kochi, Hyderabad and Ban-
galore. However, poor governance at the Central and state level can 
lead to project delays that can cost the private party heavily as seen 
in the case of Navi Mumbai airport as well as in New Delhi where 
the developer GMR has to invest ̀ 12,000 crore against a ̀ 9,000 crore 
budget. A proactive role by the state governments could be hugely 
beneficial in expediting airport modernisation. It was the perse-
verance of the state governments that worked, like former Andhra 
Pradesh Chief Minister Chandrababu Naidu who took personal in-
terest to push the Hyderabad airport, he notes. It is well known that 
the Hyderabad airport has consistently been receiving high passen-
ger satisfaction ratings since it was operationalised.

The last two months have seen some hectic developments on 
the airport modernisation front. The government has announced 
plans to attract ̀ 50,000 crore private sector and global investment 
in airport projects in the Twelfth Five Year Plan period (2012-17). 
According to government estimates, `67,500 crore would be re-
quired to develop and modernise the airports during this period, 
of which the AAI would contribute `17,500 crore. The Eleventh 
Five Year Plan period (2007-12) saw `30,000 crore private sector 
investments in airport projects.

On a positive note, in addition to the Navi Mumbai airport, the 
PM also announced in June that new airports are planned at Mopa 
in Goa and Kannur in Kerala. Goa’s currently operational airport at 
Dabolim belongs to the Indian Navy and even after the new civil 
terminal is commissioned there, the airport will be able to handle a 
maximum of 4.5 million passengers. Mopa was proposed as the sec-
ond airport to cater to air traffic needs of this tourist destination till 
2045. According to the Cabinet Committee on infrastructure, AAI 
would embark on a project for an airport at Itanagar, the capital 
of Arunachal Pradesh. By July-end, additional public-private part-
nership projects would be finalised for upgrading a dozen existing 
airports and for another 10 to 12 Greenfield airports. Contracts are 
expected to be awarded during the year, media reports said.

Significantly, the AAI has also asked all state governments 
to create an inventory of airports, helipads and unused airstrips 
which they want to develop or upgrade. This would definitely pro-
vide the much needed impetus for Tier-II and Tier-III city airports 
leading to rapid growth of regional as well as business aviation. SP

The writer is a communication strategy professional accomplished in 
business communication. She is at present associated with Encaenia 
Corporation as Strategic Advisor Asia-Pacific (Consultant).

of The 456 airporTs and 
airsTrips in The CounTry, Many 
were builT before or during 
world war ii. The airporTs 
auThoriTy of india ThaT Manages 
125 operaTional airporTs has 
an aMbiTious goal of raising The 
nuMber To 225 by 2020.



Harris is a committed, long-standing partner to the global 
Air Traffic Control (ATC) community, having designed, 
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sophisticated and state-of-the-art communication systems. 

From large, nationally networked communication centers, to 
remote mobile radar systems—Harris is committed to the 
modernization and safety of Civil Aviation ATC operations 
globally by providing comprehensive turnkey solutions with  
expert training and system support.

Harris is leading the way in engineering the world’s most 
trusted and reliable mission critical communications— 
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A
ircrAft deliveries in the next 20 years 
are going to be phenomenal. Boeing has forecast 
a long-term demand of 34,000 new airplanes 
between now and 2030 and Bombardier has in-
dicated 24,000 business jets deliveries by 2031 
worldwide. Then there are thousands of military 
aircraft, helicopters, freighters, unmanned aerial 

vehicles, etc. which will see exponential increase in their fleet.
That’s an awful lot of aircraft in the skies. And that means air-

space congestion. Imagine Indian road traffic up in the sky and it 
could well spell disaster. If not regulated efficiently, it would also 
mean an awful lot of fuel burn, straining airlines/business jet opera-
tors further. The International Air Transport Association (IATA) has 

noted that if an aircraft can save one minute of travel time, it would 
lead to annual savings of $3 billion for airlines on a worldwide basis.

nextGen to reduce Atf by 1.4 billion GAllons.  
The US Federal Aviation Administration (FAA) estimates that in-
creasing congestion in the air transportation system of the United 
States, if unaddressed, would cost the American economy $22 bil-
lion annually in lost economic activity by 2022. It also estimates 
that by 2018, next-gen will reduce aviation fuel consumption by 
1.4 billion gallons, reduce emissions by 14 million tonnes and save 
$23 billion in costs.

This is possible, thanks to solutions/systems which come 
into play to ensure that aircraft are safely guided in the skies 

by R. ChandRakanth

The world urgently needs to upgrade its air traffic control systems, especially as rising 
incomes in the developing world allow millions of people to fly for the first time

Managing airspace 
congestion
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and on the ground. In aviation jargon it is called air traffic man-
agement (ATM).

The best way to handle the coming traffic squeeze is with the 
next-generation technology that allows for more efficient routes, 
states Dan Crowley, President of Raytheon’s Network Centric 
Systems. “The air traffic system is already stressed at the current 
capacity. We know there will be a need for increased density in the 
skies, and therefore improved air traffic control.”

Atc equipment mArket to touch $4 billion. Glob-
al Industry Analysts (GIA), Inc. has forecast that the global air 
traffic control equipment market is expected to reach $3.9 billion 
by 2017. Continued focus on establishment of new airports, mod-
ernisation of existing facilities and increasing focus on enhancing 
efficiency and reducing cost of air traffic control for airlines are all 
expected to drive future growth in the market.

Air traffic control equipment is one part of the air traffic man-
agement systems. ATM has a number of complementary systems 
such as airspace management; air traffic flow and capacity man-
agement (ATFCM) and air traffic control. All these come into play 
to keep aircraft movement not just safe and secure in the skies, 
but also improve efficiencies. 

AirspAce mAnAGement. As aircraft fly through the 
sky, they follow pre-planned routes, much like motorways on the 
ground. Since air traffic levels have doubled in the last decade, 
airspace design must be continuously rethought, to provide the 
best and the shortest routes for the increasing number of flights. 
This is airspace management, an activity which includes airspace 
modelling and design.

Air trAffic flow And cApAcity mAnAGement.  
Once air routes have been planned, the next step is to match the 

flights with the available capacity. This is an important step as 
only a certain number of flights can be safely handled at any one 
time by each air traffic controller.

Each aircraft, using ATC, files a flight plan and sends it to a 
central repository. All flight plans for flights are analysed and pro-
cessed, against the available capacity, in order to make the best 
use of airspace slots. This is done by air traffic flow and capacity 
management.

world scenArio. Across the globe, efforts are on to have 
unified systems that will manage air traffic with ease. In Europe, 
the Single European Sky ATM Research (SESAR) programme is 
on; in the US it is the Next Generation (Next-Gen) Air Transpor-
tation System; in India it is the global positioning system (GPS) 
aided geo-augmented navigation system (GAGAN) and so on to 
regulate traffic in the skies and ground.

The current ATM system in Europe is fragmented which has 
impacted efficiency and added to the cost of flying. With over 
40,000 flights a day predicted for 2020, the current ATM system 
cannot cope with this volume of traffic in an efficient manner, 
hence the efforts to put in place SESAR.

next-Gen in us. The SESAR project has a parallel in the 
Next-Generation Air Transportation System project in the Unit-
ed States. The implementation across is happening in stages 
between 2012 and 2025. It proposes to transform America’s air 
traffic control system from an ageing ground-based system to a 
satellite-based system. GPS technology will be used to shorten 
routes, save time and fuel, reduce traffic delays, increase capac-
ity, and permit controllers to monitor and manage aircraft with 
greater safety margins. Planes will be able to fly closer together, 
take more direct routes and avoid delays caused by airport “stack-
ing” as planes wait for an open runway.

indiAn scenArio. There are nearly 450 airports and air-
strips across the country with about 100-odd operational air-
ports. All operational airports handled a total of 157.5 million 
passengers (118 million domestic and 39.5 million international) 
in 2011. The total number of aircraft movements amounted to 
1.52 million and freight handled exceeded 2.3 million tonnes in 
2011. The projections, according to CAPA-SITA are that “By 2020 
airport traffic is expected to reach 450 million passengers, along 
with 6.5 million tonnes of cargo.”

By 2020, India is expected to have a fleet of over 1,000 sched-
uled aircraft and about 2,000 general aviation aircraft.

With air traffic growing, GAGAN is a planned implementa-
tion of a regional satellite-based augmentation system (SBAS). It 
is a system to improve the accuracy of a GNSS receiver by provid-
ing reference signals. The AAI’s efforts towards implementation 
of operational SBAS can be viewed as the first step towards in-
troduction of modern communication, navigation, surveillance/
ATM system over Indian airspace.

India has, however, improved its ATM performance signifi-
cantly in the past few years, particularly with respect to on-time 
performance for airlines. Major privately-run airports such as 
Mumbai and Delhi have become early adopters of new tech-
niques and technologies such as RNAV and ADS-B.

mAjor plAyers. The major players in the global mar-
ketplace include Advanced Navigation & Positioning Corpora-
tion Inc; The Aeronav Group; BAE Systems Plc; Becker Avionics 
Inc.; C.N.S. Systems AB; Frequentis AG; Gallium Visual Systems 
Inc.; Harris Corporation;  Indra Sistemas S.A; Lockheed Martin 
Corporation; Northrop Grumman Corporation; Raytheon Com-
pany; Siqura, Sierra Nevada Corporation; Telephonics Corp; and 
Thales Group.

complete Atm cApAbility from rAytheon. Ray-
theon designs, manufactures and services a full line of modern ATM 
systems and products for civil and military applications around the 
world. It is a world leader in providing modern open architecture 
air traffic management systems, GPS-based navigation and landing 
systems and modern solid state digital primary and secondary sur-
veillance systems. In combination with Raytheon’s role as a major 
ATM system integrator, its full range of products and services satis-
fies virtually any ATM requirement from a small airport system to a 
gate-to-gate National Air Traffic Management System.

unlike rAdAr, which reflects 
beAms of rAdio enerGy off plAnes 
to detect them, Ads-b Allows 
plAnes to broAdcAst their own 
locAtions to controllers
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Raytheon provides complete ATM capability, including ATM 
systems to control aircraft; develops precision landing systems 
to help land aircraft; and provides training and maintenance for 
ATM systems and air traffic controllers. No other company offers 
this breadth of equipment, systems integration, services, support 
and experience in ATM.

Raytheon’s automatic dependent surveillance-broadcast 
(ADS-B) equipment promises to bring air traffic control to many 
countries that could not afford it in the past. Unlike radar, which 
reflects beams of radio energy off planes to detect them, ADS-B 
allows planes to broadcast their own locations to controllers and 
other aircraft.

The ground receiver is small—about the size of a digital TV re-
ceiver—but it provides the same kind of display as a radar tower 
and rotating dish.

hArris pitches reliAbility And stAte-of-the-
Art systems. For over two decades, Harris has continued 
to successfully design, develop, integrate, and install systems and 
services for the FAA’s National Airspace System (NAS) in support 
of critical air traffic control operations and administrative func-
tions. Harris has engineered some of the world’s most reliable 
mission critical systems and is fully committed to the moderni-
sation of worldwide communication systems. From large-scale 
systems integration to customised air traffic control products, 
Harris provides highly reliable, customised critical components 
for air traffic control systems worldwide. Harris solutions range 
from state-of-the-art communications to weather systems.

Harris is an industry leader in developing and integrating as-
sured communication solutions supporting customers’ mission 
critical operations. At any given moment, roughly 5,000 planes 
are in the skies above the United States—approximately 87,000 
aircraft each day. Harris helps air traffic controllers, across the 
US and around the world, manage traffic safely and securely with 
state-of-the-art communications technology.

Harris’ network infrastructure systems and services provide 
the heartbeat for NAS voice and data communications, 24x7, 
across the US and around the globe.

With capabilities in dissemination, processing and display 
systems; the weather and flight solutions can provide a single 
source solution for all the FAA weather and flight service needs. 

Harris offers an innovative low altitude airspace management 
system for emergency and disaster response scenarios. The emer-
gency management operations and control system (EMOCS) and 
low altitude traffic system (LATS) provide a total solution of com-
munications, navigation, surveillance, and weather capabilities 
for first responders. Harris is also leading the way towards Next-
Gen Towers with its Harris Remote Tower Solution that envisions 
a ground-level facility, fully automated or staffed, from which ser-
vices will be provided for air traffic at remote airports.

telephonics peGs on unpArAlled surveil-
lAnce, trAckinG And fliGht informAtion  
systems. Telephonics Corporation provides the expertise 
and advanced systems required for efficient and safe ATM. From 
planning stages through turnkey installation, Telephonics assists 
in providing technical support and system solutions to ensure 
smooth, secure and effectual air traffic flow at airports and con-
trol centres around the world. For over 40 years, Telephonics has 
been a leading supplier and systems integrator in the global CNS/
ATM marketplace.

Telephonics next-generation open architecture design fea-
tures include:

l	 Advanced multi-sensor data processing
l	 Next-generation flight data processing
l	 High resolution situational displays
l	 User friendly, procedure-oriented operation
l	 Open standard architecture with integrated advanced 

features
l	 Scalable solutions for tower, terminal and en route appli-

cations
Telephonics also combines secondary surveillance radar (SSR) 

system background with its advanced military monopulse sec-
ondary surveillance radar (MSSR) technology to achieve superior 
target reporting for civil air traffic control (ATC) applications. Tele-
phonics identification friend or foe (IFF) and SSR systems have 
been consistently providing military and civil air traffic controllers 
and battle management decision-makers with high performance 
systems that efficiently and safely direct traffic, increase mission ef-
fectiveness and keep friendly forces out of harm's way.

Telephonics systems are deployed on aircraft carriers and 
other surface vessels, on the world's fleet of AWACS aircraft, in 
maritime patrol fixed and rotary wing platforms, and in major air 
traffic centres throughout the United States, Asia and Central Eu-
rope, providing a cost-effective solution for meeting current and 
future air traffic needs.

Telephonics AeroTrac Next-Gen ATM System is an advanced 
en route and terminal automation system that features unpar-
alleled surveillance capacity, tracking accuracy and flight infor-
mation processing. Telephonics' AeroTrac Next-Gen has been 
proven in large scale ATC systems by tracking over 3,000 aircraft, 
simultaneously processing over 30 different sensors and covering 
over 23.3 million square kilometres of airspace.

The world urgently needs to upgrade its air traffic control sys-
tems, especially as rising incomes in the developing world allow 
millions of people to fly for the first time. SP

Mumbai and Delhi have become early adopters of new 
techniques and technologies such as rnaV and aDs-B
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v
oice communicAtion control sys-
tems (VCCS) serve as a nexus for various air 
traffic control resources, among them very high 
frequency (VHF), ultra high frequency (UHF), and 
high frequency (HF) radios, as well as weather in-
formation displays and traffic-flow management 
systems. Typically, these elements are integrated 

on a ‘local’ level—at an individual airport or flight control centre, 
for example.

The drawback to this approach is that it creates a silo of com-
munications capabilities, integrated only within the single loca-
tion. The system operates independently of other VCCS systems 
within a country or region, and often uses different equipment 
providing varying capabilities. This poses significant drawbacks 
in an increasingly interconnected digital world.

How to solve this challenge going forward? Air traffic control or-
ganisations are looking to the application of Internet protocol (IP)-
based systems to provide effective voice control and data communi-
cations capabilities across the total enterprise. This includes the US 
Federal Aviation Administration as well as the European agencies, 
which are seeking to modernise their VCCS with platforms that 
deliver new technology and capabilities across the voice enterprise.

technoloGy evolution: AnAloGue, diGitAl 

(tdm), And dynAmic routinG (ip). The path to IP 
is the result of continued technology evolution. Like every other 
industry, the field of air traffic control communications has ad-
vanced over the years in the physical hardware used and the sig-
nal format quality as well as in environmental factors.

Hardware has evolved from very large, noisy, heat-producing 
equipment with mechanical relays and vacuum tubes to much 
smaller, uniform-sized chassis and surface mount components. 
These produce very little noise and a fraction of the heat of leg-
acy equipment, while also using much less power and providing 
greatly enhanced reliability.

The transition from analogue to digital signal processing elim-
inated the problems of extraneous noise and interference from 
external electrical fields, while increasing the quality of voice or 
data. Equally important, digital signals also offered the ability to 
transmit information over longer distances without the degrada-
tion inherent in analogue circuits.

For years, time division multiplexing (TDM) was the standard 
method of transmission for digital signals. TDM is a direct signal 
connection that links two points over cable or radio. It requires 
that both points share the exact timing, data transmission pro-
tocols, and data speeds—and often requires the same type of 
equipment at both ends. Because TDM provides a direct connec-
tion between two end-points or devices, there is minimal signal 

ip: the Way out
ATC turns to dynamic routing for enterprise-wide voice communications

air traffic control organisations are 
looking to the application of Internet 
Protocol (IP)-based systems
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processing, which enables TDM to have lower latency than other 
modern transmission technologies.

This direct connection is both a benefit and a drawback to 
TDM. While it speeds signal transmission, the bandwidth of the 
transmission path can be used only for the communications be-
tween the two devices involved. No dynamic recovery is possible 
apart from providing a parallel, dedicated path.

Dynamic data routing was to be the next step in the evolution of 
communications. While there are many protocols that use dynamic 
routing, the most prevalent and commonly used is Internet protocol 
(IP). This has become the name commonly used to refer to all routed 
data networks— whether or not the actual protocol used is in fact IP.

why ip is A reliAble solution for vccs. VCCS 
networking today means much more than voice communica-
tions. ATFM, weather, voice, radar, RCAG and other applications 
are shared or must be available wherever needed. To accomplish 
this with TDM would require an extensive, expensive network of 
dedicated communications links.

Another drawback of TDM quickly becomes apparent while 
networking modern applications—bandwidth. TDM is fixed 
bandwidth that is difficult to change without new equipment, 
and there is major time consuming steps involved with each 
bandwidth change, sometimes taking weeks to implement.

Using IP to network VCCS and other sites can solve many of 
these problems. In the IP world, each piece of equipment has an 
electronic address. All data sent over an IP network is labelled 
with the address of the equipment that it is destined to reach, as 
well as the equipment from which it originated.

Only one primary connection—and one alternate for criti-

cal sites—is required to provide access to all sites connected to 
the network. Network routing equipment sends the data packets 
along a network based on the addresses, and routers use logi-
cal circuit information to pick the most efficient available route 
to the destination equipment. IP also provides error-correction 
schemes to ensure data integrity.

In addition, bandwidth is shared among applications, support-
ing burst mode requirements, and can be adjusted quickly without 
a major infrastructure change. The routed IP network is self-heal-
ing and adapts immediately to path failures, increasing reliability. 
The operating costs decrease due to less equipment, circuits, and 
infrastructure; and the opportunity for enterprise-wide network 
management with protocols like SNMP is available to ANSPs.

Critics of IP cite the additional time required to process data 
into packets and perform routing decisions as a drawback vs. 
TDM. However, even with the processing and decision-making 
that is performed in a dynamically routed network the time is still 
measured in milliseconds—very fast and unnoticeable to the hu-
man ear without test equipment.

There is little question that industry data clearly show a trend 
towards an all-IP design for modern voice communication net-
works. In 2000, 94 per cent of global PBX shipments were TDM 
switches. By 2011, 92 per cent of global PBX shipments were IP 
systems. IP systems are replacing legacy TDM systems in many 
mission-critical applications, from military command and con-
trol operations to commercial call centres.

The purchase of a VCCS is a significant capital investment that 
typically has an extended lifespan, but even more important, it is 
the cornerstone of air traffic control that integrates everything in 
the system. Using the speed and response times related to TDM 
as benchmarks for modern enterprise-level systems limits the 
discussion of options to an older generation of digital transmis-
sion technology that is no longer “future proof ”.

IP is a refined technology that is regularly used to carry voice 
and data around the world and to reliably connect varying system 
architectures and different equipment. The advanced capabili-
ties and the highly interdependent technologies IP supports can 
change the way global air traffic control systems operate, reduce 
operating costs, and improve the passenger experience. SP

ip is, in fact, a reliable and effective means 
of communication that allows us to do many 
things that tDM did not:
	 Connect dissimilar devices—transmission path timing and format 

are no longer critical
	 Connect many devices together in a network web—providing many 

back-up paths, rather than each device being connected one-to-one, 
as with TDM

	 Share bandwidth—data can take one of the many routes to its desti-
nation, so unlike TDM, a failure in a single path or cable does not stop 
communications, and costs are reduced by utilising common com-
munications links

	 Connect equipment of differing speeds—many speeds of IP or Ethernet 
can be merged together on a single network without issue— TDM must 
have exactly the same speed and timing at both ends of a connection.

	 Reduce manually intensive configuration—IP is software-controlled 
and self-adjusting, while most TDM applications require new con-
figurations to be initiated manually.

	 Less cabling and equipment is required with IP, many self-healing 
connections are possible not only with large networks but also small 
networks such as VCCS position equipment. Rings, hub-and-spoke, 
and web, are all possible with a minimal amount of equipment and 
cable when compared with TDM installations. SP
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‘IndIA Is poIsed To beCome 
A world leAder’

In an interview with SP’s AirBuz, rob Bracewell, General manager of International sales, 
mission Critical networks business, Harris Corporation, bets big on  

the Indian opportunities.

SP’s AirBuz (SP’s): Managing airspace to-
day is challenging due to congestion at 
airports and lower response time for air 
traffic controllers. Could you spell out 
how Harris has worked out the roadmap 
for airspace management?
Rob Bracewell (Bracewell): As air traffic 
volumes intensify, the need for controllers to 
have quick and easy access to flight data in-
formation is becoming increasingly more im-
portant. Harris assists ATC personnel man-
age their airspaces safely and securely using 
state-of-the-art communications technology. 
Providing controllers with vital flight details 
where and when they need it is central to op-
erating a successful ATC environment. One 
such way involves integrating air traffic auto-
mation information and vital weather data into the same display 
giving users a customizable interface that provides pertinent in-
formation and saves them from having to scan multiple screens. 
With just the touch of a finger, users can gain simple, fast, efficient 
access to their communications resources allowing them to make 
well-informed decisions that result in safe and secure airways. In-
vesting in resources and equipping personnel with the tools they 
need to perform their duties effectively, is the key to successful 
implementation.

SP’s: What kind of technologies are developed to improve 
the on-time performance? What can be expected from 
implementation of NextGen ATM solutions?
Bracewell: NextGen is a collection of new programmes and 
technologies and newly developed operational processes that 
take advantage of these new technologies to improve and opti-
mise the use of finite airspace. These range from communica-
tions, navigation and surveillance (CNS) to system wide informa-
tion management (SWIM) which seeks to efficiently distribute 
information between producers and consumers of information. 
There are a wide range of tools and technologies that are being 
developed and deployed to improve the on-time performance of 
the airline industry, buy the real key to improving ATM operations 
is the sharing and collaboration of mission critical information 
between air navigation service providers (ANSPs) and airlines op-
erations centres.

SP’s: Navigation of aircraft through inclement weather is a 
challenge. How does the NextGen system help circumvent 
such natural impediments and add to better flight man-
agement?
Bracewell: NextGen and the entire meteorology community 

have been working on building new sensors 
(terrestrial and space), weather processors, 
and algorithms that can be fed into software 
applications to improve weather forecasting, 
and more importantly, to use them as “de-
cision aids” for determining optimal flight 
routes and the management of alternative 
routes. The FAA has a programme called 
network-enabled weather (NNEW) and an-
other one called the NextGen weather proces-
sor (NWP) along with the national weather 
service programme called 4D weather cube, 
which are aimed at providing improved 
weather information for improved route 
maps when inclement weather effects flight 
management. The key will be how fast the 
rest of the global aviation community adopts 

these meteorological/aviation improvement programmes like 
the FAA has done.

SP’s: In the Indian airspace, aviation communication in-
frastructure is in nascent stage and there are many chal-
lenges. How can Harris help overcome these challenges in 
air traffic management in India and what solutions would 
best suit the Indian requirements?
Bracewell: From large-scale systems integration to customized 
ATC products, Harris provides highly reliable mission-critical 
communications systems worldwide. In the United States, Har-
ris is a leader in development and integration of communica-
tions for the Federal Aviation Administration (FAA). One such 
success is the FAA’s Telecommunications Infrastructure (FTI), 
which provides the network backbone for ATC operations and 
administrative functions for the FAA. Harris was challenged to 
design, develop, deploy and operate a telecommunications in-
frastructure that replaced and modernised the legacy multilayer 
combination of government-owned, leased, operated and sepa-
rately managed and maintained systems with a single communi-
cations solution for the FAA. Today Harris’ FTI network provides 
the heartbeat for voice and data communications—around-the-
clock and around the globe.

Harris is also the supplier for the world’s largest voice con-
trol switches used by the FAA at their 21 en route centres. These 
switches support 480 positions while providing 99.999999 per 
cent availability.

India is poised to become a world leader in air traffic manage-
ment and control systems through its implementation of  GAGAN, 
ADS-B, and other NextGen initiatives. Like it does for the United 
States, Harris would be pleased to partner with India to develop a 
secure reliable network the country can be proud of. SP
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SP’s AirBuz (SP’s): Could you give us the sta-
tus of Next-Gen ATM system in India?
Andy Zogg (Zogg): In India, Raytheon has been 
installing state-of-the-art equipment to meet the 
growing demand. Air traffic controllers use Ray-
theon’s AutoTrac III (AT3) system at India's three 
major airports, Delhi, Mumbai and Chennai.

The system combines flight tracking, navi-
gational data and weather in one system, al-
lowing controllers to make better decisions 
about where to send the planes.

AT3 is now controlling air traffic at three 
Indian airports run by the Airports Authority 
of India in Delhi, Mumbai and Chennai, cover-
ing three of the four Indian Flight Information 
Regions. This is an important step in India’s 
plans to modernise its national airspace to ac-
commodate the anticipated steep rise in the region's air traffic as 
more and more people choose to fly. The AT3 system is an ad-
vanced, cost-effective solution to the challenges facing the ATM 
community in the 21st century—traffic growth outpacing reve-
nue growth and the drive to increase capacity and productivity in 
a cost-conscious environment. The system contains the most ad-
vanced surveillance and flight data processing systems available 
today. Raytheon’s partnership with AAI will provide India with the 
most modern ATM system in the world.

Now, air traffic controllers receive information in integrated 
fashion on a situation display. This includes flight, surveillance, 
aeronautical and meteorological data, enabling the controller to 
make decisions which expedite the flow of air traffic.

Raytheon’s automatic dependent surveillance-broadcast 
(ADS-B) equipment promises to bring air traffic control to many 
countries that could not afford it in the past. Unlike radar, which 
reflects beams of radio energy off planes to detect them, ADS-B 
allows planes to broadcast their own locations to controllers and 
other aircraft. The ground receiver is small—about the size of a 
digital TV receiver—but it provides the same kind of display as a 
radar tower and rotating dish. The technology also allows planes 
to fly shorter routes and plan flights more accurately.

SP’s: With regard to GAGAN, could you tell us about the 
partnership and what has been Raytheon’s contribution?
Zogg: Raytheon is building the ground stations for the global 
positioning system (GPS)-aided geo-augmented navigation (GA-
GAN) system, which will provide satellite-based navigation for 
civil aviation over Indian airspace and adjoining areas in South 
and East Asia.

The Indian Space Research Organisation 
(ISRO) and the Airports Authority of India (AAI) 
are providing the space segment additional 
ground equipment, as well as participating in 
the integration and operation of the system.

GAGAN will be the world’s most advanced 
air navigation system and further reinforces In-
dia’s leadership in the forefront of air navigation. 
It will greatly improve safety, reduce congestion 
and enhance communications to meet India’s 
growing air traffic management needs. The 
 GAGAN solution addresses the four essential el-
ements of safe air navigation: accuracy, integrity, 
availability and continuity.

SP’s: Raytheon’s ATM system is said to be 
a cost-effective solution. Could you sub-

stantiate the same?
Zogg: Raytheon's AutoTrac III next-generation air traffic manage-
ment system is the third evolution of our highly successful and re-
liable AutoTrac product line. As such, it benefits from many years 
of both customer and Raytheon investment allowing for new tools, 
features and functionality that are provided for the controller to 
make improved decisions. AutoTrac's large installed operational 
base provides continuous improvement through interaction with 
the users and maintainers allowing our customers to take advan-
tage of those already non-developmental items. Our AutoTrac ar-
chitecture takes advantage of the most modern and reliable prod-
ucts which are selected in a competitive marketplace that best 
suits our customers' requirements. In addition, some of AutoTrac's 
advanced features and functionality allow for significant overall 
savings through more direct routings and reduced holding times 
which in turn leads to reduced fuel costs and lower emissions.

SP’s: There is mention of ATM enabling ‘enhanced’ surveil-
lance. Could you outline the same?
Zogg: The ATM environment is taking advantage of new forms 
of surveillance such as ADS-B and multi-lateration technology 
which provides improved aircraft positional data from cooperat-
ing aircraft. The ATM environment will rely on several forms of 
complimentary surveillance in the future and air traffic automa-
tion systems like AutoTrac needs to be able to process and pres-
ent the data for an air traffic controller that allows the control-
ler to make the best decisions possible. Raytheon's multi-fusion 
tracker (MFT) can ingest data from several different surveillance 
sources and provide the most accurate position data from the 
best surveillance source. SP

rAyTHeon’s AmAzInG breAdTH 
of ATm sysTems

In an interview with SP’s AirBuz, andy Zogg, Vice president, business development, 
raytheon, spoke about the company’s role as a major ATm system integrator and how  

its full range of products and services satisfies virtually any ATm requirement,  
from a small airport system to a gate-to-gate national ATm system.

Infrastructure ATM / InTervIew
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TelepHonICs wITH mAHIndrA 
To proVIde ATm soluTIons

In an interview with SP’s AirBuz, Joseph J. Battaglia, president and Chief executive 
officer of Telephonics, dwells at length on Telephonics broad product mix and the strong 

technical capability backing up these products and the JV with mahindra for India

SP’s AirBuz (SP’s): What are the ATM solu-
tions that you can offer to India?
Joseph Battaglia (Battaglia): We think 
about our ATM solutions in four separate cat-
egories: automation, monopulse secondary 
surveillance radar, integrated solutions and 
military applications.

Telephonics automation solution is sold un-
der the AeroTrac trade name and has been con-
tinuously operated, adapted and upgraded in a 
number of sites over the years. AeroTrac controls 
in excess of 40 per cent of China’s controlled air 
space—if you have flown into, or over the Pearl 
River Delta you have been under the control of 
operators using our AeroTrac.

Our monopulse secondary surveillance ra-
dar has also been continuously improved and 
updated over the years and today we sell this system as a single or 
dual rack-mounted unit or as part of a complete monopulse sec-
ondary surveillance radar (MSSR) installation including tower, 
antenna and pedestal, power and control room. Integrated ATM 
solutions that we provide include complete primary surveillance 
radar, secondary surveillance radar, automation, installation, and 
commissioning for a complete turnkey solution.

Lastly, our military systems have been adopted and are in ser-
vice with the US and several international armed forces for de-
cades—Telephonics’ systems provide landing guidance on the US 
and Italian Navy aircraft carriers, and tactical landing capabilities 
on certain European fighter aircraft. So we have a broad prod-
uct mix with a very deep technical capability backing up these 
products so that we can adapt our state-of-the-art technologies 
to specific customer requirements.

SP’s: What are the USPs of your ATM solutions?
Battaglia: Telephonics is widely known for high-performance 
cost-effective and flexible solutions across all of our product lines. 
This is especially true in our ATM product mix. AeroTrac is so 
popular with our customers in China, Korea and Croatia because 
we take the time to work with the operators and make the neces-
sary modifications in symbology, language and other features to 
allow them to maximise their operational efficiency and safety in 
every region we are present.

The number of “aircraft movements” across Asia has risen dra-
matically in recent years and our AeroTrac solutions have grown 
steadily with them. One of the best endorsements we can have is 
a customer who wants us to upgrade or replace one of our sys-
tems that they have been operating for several years. And that is 
exactly what is happening right now in China—they are coming 
back to Telephonics more and more for extensions to their current 

AeroTrac capability. We will be their preferred 
partner as they continue to expand their capa-
bilities over the next several years.

So flexibility is one key unique selling point 
for us. Technology is another— Telephonics 
ATM technologies are recognised as the best 
available in several important areas—for ex-
ample, our monopulse secondary surveillance 
radar is widely known as the longest range and 
most accurate system available, taking maxi-
mum advantage of legacy modes and codes 
while incorporating the ADS-B features.

And our automation system is well known 
for its ability to integrate flight information 
from an array of surveillance systems, both 
traditional primary and secondary radar sys-
tems as well as the newer ADS-B and MLAT 

systems, to reduce controller workload and greatly enhance safety.
Again you see the theme of focus on the customer and the op-

erator—the better we are able to help them safely and efficiently 
do their jobs, the better our systems are viewed in the market. 
Our many repeat customers attest to this fact. We never enter a 
particular market and say, “Here is my product, I am sure you can 
change your operations to make it work for you.” We rather ask, 
“Here are some capabilities—how can we solve your challenges 
better than anyone else?”

SP’s: What is the potential that you see in India?
Battaglia: With arrivals and departures continuing to rise at a 
very healthy rate and projected to continue to do so in the future, 
I know that demand for Telephonics intelligent ATM solutions 
will grow here in India as it is elsewhere around the world.

We see our automation systems as uniquely adaptable to the 
Indian environment and expandable to meet the continued rapid 
expansion of flight services throughout the country. From the 
smallest airport to the largest ATC, we have a solution that will ef-
ficiently and safely enhance operations. Even at the larger airports 
and centres, there is a place for AeroTrac, as a backup system, to 
provide assurance to the IAA that the ATC blackouts experienced 
in the not so distant past will not be repeated.

This is one of the big markets that we are going to address 
through our joint venture (JV) with Mahindra and Mahindra. We 
signed the final JV agreement on August 1 and we are now in the 
process of receiving final approvals and industrial licences. Mahindra 
Telephonics Integrated Systems is the name of the company and we 
will manufacture, deliver and maintain all of our products for the In-
dian market through this JV. We are very optimistic about the future 
of this JV and how we will be able to deliver outstanding Telephonics 
technology with support and service in India. SP
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T
he civil aviaTion markeT in India, as 
indeed the world over, is experiencing an expo-
nential growth. As the aviation industry adapts 
to the soaring demand of air travel and the ex-
pansion looks certain in the next decade, Indian 
civil aviation authorities have ambitious plans 
for expansion of airport infrastructure which 

undoubtedly will boost air travel.
All over the world, including in India, new and more fuel-effi-

cient aircraft are being acquired and operated under lease struc-
tures. Boeing’s recent forecast for the next two decades indicates 
requirement of a large number of commercial aircraft in the Indian 
subcontinent, South East Asia and China. In India, of all the air-
craft leased, 90 per cent are provided by international leasing com-
panies. Indian entrepreneurs need to avail the unique and emerg-
ing opportunities in India to develop aircraft leasing business and 
capture a respectable market share. They must play an active role 
both in the domestic and international aircraft leasing markets.

Nearly 30 per cent of the world’s commercial aircraft are 
owned by leasing companies and this percentage is expected to 
increase sharply. Despite the high level of demand in the market, 
lease rates are low especially in respect of the larger aircraft. This 
factor could provide the impetus to this area of business that is 
estimated to reach a staggering $279 billion (`15,34,500 crore) in 
the next three years.

Sales and lease back arrangements have advantages both for 
the airlines (lessees) and the leasing company (lessor). The les-
sors increase cash flows and the lessees avoid sizeable pre-deliv-

ery payments and huge investment up front as owning a fleet of 
fast and big jets is a capital-intensive affair. As there is invariable 
slippage in delivery schedules both of Airbus and Boeing result-
ing prolonged waiting time, airlines have been going in for the 
more expedient option of leasing aircraft to ensure a planned fleet 
expansion. This is indeed a global trend.  

challenges. There are undoubtedly a number of challenges 
that the lessors have been facing. Low rate of utilisation of aircraft 
on account of volatility in the price of aviation turbine fuel (ATF) 
and periodic global economic downturn, depressed lease rates due 
to intense competition, easy financing for carriers to procure their 
own aircraft and the compelling need to hike security deposit and 
maintenance reserves. However, despite the challenges, profit mar-
gins in aircraft leasing business are surprisingly still reasonably good 
and this trend is expected to continue in the foreseeable future. 
However, to be successful, the Indian entrepreneur needs to comply 
with the rules and regulations as stipulated by the Directorate Gen-
eral of Civil Aviation (DGCA), directives of the Reserve Bank of India 
(RBI) and taxation policies related to leasing transactions.

Types of lease. There are three types of lease as follows:
l	 Wet Lease: Along with the aircraft leased, the lessor provides 

pilots, engineers, flight attendants, maintenance support 
and insurance. While salaries are paid by the lessor, airport 
charges and fuel costs are borne by the lessee. A minimum 
guaranteed block hours stipulated in the lease is to be paid for 
whether the aircraft flies or not. 

by Krishna shanKar

Nearly 30 per cent of the world’s commercial aircraft are owned by leasing companies. 
Despite the high level of demand in the market, lease rates are low especially in respect 

of larger aircraft. This factor could provide the impetus to the business, estimated to 
reach a staggering $279 billion in the next three years.

The Lease OpTiOn

GeCAS, which holds the second position 
in aircraft leasing, has finalised an order 
for 747-8 Freighters and 777-300ers
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l	 Dry Lease: Under this arrangement, the aircraft is leased 
without crew, maintenance or insurance. Average period of 
dry lease exceeds two years. Dry lease is of two types:

 –  Operating Lease: The duration of the lease is a fraction of 
the total life of the aircraft, generally around 40 per cent. 
At the end of the lease period, the aircraft is returned to 
the lessor as there is no option to purchase the aircraft. 

 –  Finance Lease: A long-term lease at the end of which the 
aircraft can be purchased by the lessee. Lease payments 
exceed 90 per cent of the market value of the aircraft and 
the lease period exceeds 75 per cent of its usable life. 

l	 Damp Lease: The lessor provides the aircraft, maintenance 
and insurance but no cockpit or cabin crew. A trainer for the 
crew could be provided for a specific period to ensure safe and 
stabilised operations.

procedure for leasing of aircrafT. Permis-
sion of the DGCA is mandatory before leasing an aircraft to an 
Indian operator either by an Indian or a foreign lessor. An Indian 
company can lease an aircraft either from a foreign or an Indian 
lessor. If the Indian operator leases a foreign registered aircraft 
from an agency holding Air Operator Certificate (AOC), certain 
information has to be provided to the DGCA by the Indian opera-
tor at least 45 days prior to the proposed date of operation with 
the leased aircraft. 
l	 Name and address of the Indian operator and the lessor
l	 Details of the aircraft
l	 Details of AOC 
l	 Specification of the operations of the lessor
l	 Name and contact information of the state of registry
l	 Copy of the letter of intent
l	 Arrangements for operation and maintenance of the aircraft 

during the lease period
l	 Date of import into India

If the aircraft is on lease from an Indian lessor, the following 
information needs to be provided to the DGCA 45 days prior to 
the date of operation of the leased aircraft:
l	 Name and address of the operator from whom the aircraft is 

intended to be leased
l	 AOC details along with operations, specifications of the lessor 

and the lessee
l	 Aircraft type, registration number and main base
l	 Maintenance agency
l	 Copy of the draft lease and maintenance lease agreement
l	 Any amendment proposed to be made in the operations man-

ual or other documents
l	 Details of responsibilities for compliance with regulatory 

requirements
After obtaining permission from the DGCA, a formal lease 

agreement can be concluded with the lessor. All legal and regula-
tory requirements need to be studied in detail and complied with. 
Foreign aircraft on Dry Lease require registration of the aircraft 
in India. They need a valid Certificate of Registration (COR) and 
Certificate of Air Worthiness (COA) and must be entered in the 

operating permit of the lessee. Once the aircraft is registered, 
COA and Aircraft Noise Certificate are to be applied for and both 
are valid for a period of 12 months from the date of issue. There 
are other requirements that need to be complied with to operate 
aircraft on Dry or Wet lease. 

naTure of aircrafT leasing Business. An air-
craft can be leased from any of the agencies listed below:
l	 Aircraft leasing and management companies
l	 Airlines
l	 Aircraft operators
l	 Dealers and brokers
l	 Original equipment manufacturers

Aircraft leasing business is big in terms of value. Today, 
there are 6,864 aircraft leased globally and valued at $233 billion 
(`12,81,500 crore). 

GE Capital Aviation Services (GECAS) has over 1,408 aircraft 
valued at $33,259 million (`1,82,925 crore) and holds the number 
two position. The number one position is held by International 
Lease Finance Corporation (ILFC) which has 1,061 aircraft valued 
at $42,236 million (`2,32,298 crore). Major airlines in the world 
have on their inventory around 13,500 aircraft. ILFC estimates 
that one out of three commercial aircraft is leased. Leasing is an 
attractive way to secure aircraft without escalating debts on the 
balance sheet especially when the lessee is in financial distress. 

Based on aircraft usage, the structure of the organisation and 
financial health, the entrepreneur should opt to lease or purchase 
the aircraft. An example of Wet Lease for an Airbus 320 is as follows: 
l	 Lease rate $2,750 (`1,51,250 per block hour measured from 

chocks off to chocks on)
l	 A guaranteed utilisation of 250 hours per month
l	 Minimum monthly lease is 2,750 x 250 = $6,87,500 (`3.78 

crore)
l	 Deposit one-month lease charges
l	 Total payment in the first month $13,75,000 (`7.6 crore)
l	 Cost of positioning of the aircraft and livery

avoid TurBulence. Leasing enables the cost to be spread 
across a few years and permits the aircraft to fly at a lower average 
cost. The negotiations for the terms of lease need to be carried out 
prudently and with caution. Both the lessee and the lessor should 
avoid entering into long-drawn legal battles and have adequate 
built-in measures to avoid litigation, ensuring timely payments 
and complying with all regulatory compliances related to aircraft 
leasing and ensuring ‘a smooth flight’ during the lease period and 
not creating any form of ‘wake turbulence’.

The Indian entrepreneur must seek these opportunities, 
study the market, prepare appropriate lease agreements and 
strike while the iron is hot. The entrepreneur should formulate 
a business plan and follow through to attract potential inves-
tors and factor in possibilities to ensure good chance of suc-
cess. Losses to the airline industry could mean gains to the 
aircraft leasing industry and this is likely to push the global 
aircraft portfolio size to $279 billion in the next three years. 
Small business jets can be leased both to the domestic and 
international market. SP

After an illustrious career in the IAF, Krishna Shankar was 
the Deputy Director of Kirloskar Institute of Advanced 
Management Studies for eight years. Currently, he is a visiting 
faculty at the institute.

permission of The dgca is 
mandaTory Before leasing an 
aircrafT To an indian operaTor
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The Q400 NextGen gives Ethiopian Airlines the low operating costs 
and superior performance they need to increase productivity. 

Ethiopian Airlines has proven that it is possible for an airline to grow their business in today’s economy, 
by expanding into new markets and increasing frequencies. With their fleet of Bombardier Q400 NextGen 
aircraft, Ethiopian Airlines has the superior productivity, increased flexibility and reduced flight times they 

need to increase their capacity and efficiency. The Q400 NextGen aircraft is one of the most technologically 
advanced regional aircraft in the world. It has an enhanced cabin, low operating costs, low fuel burn and 

low emissions – providing an ideal balance of passenger comfort and operating economics, with 
a reduced environmental scorecard. Welcome to the Q economy.  www.q400.com
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Air TrAnsporT Regional aviation

I
ndIa Is urbanIsIng apace and by 2050, half its peo-
ple are expected to be city dwellers. Apart from the sprawling 
metros, perhaps 200 population centres across the country 
are rapidly reinventing themselves as industrial and economic 
power houses. They urgently require airports and flights, as 
befits modern cities. There is growing demand for aviation 
services from places as far apart as Bokaro (Bihar), Bellary 

(Karnataka) and Dwarka (Gujarat). The entire North-east Region 
has been crying out for air connectivity for many years but sporadic 
efforts to provide regular services have proved inadequate. 

Although India’s airports handled an impressive 162.3 mil-
lion passengers during financial year 2011-12, the six metros 
alone accounted for almost 70 per cent of this traffic. Although 
six airlines are in operation, they display a marked preference for 
the ‘safe’ mainline routes and are reluctant to blaze new trails. 
And although a comprehensive policy on scheduled regional air 
transport services has been in place since August 2007, it has 
conspicuously failed to generate any great enthusiasm among 

the entrepreneurs. Can regional aviation ever thrive in such a 
difficult environment?

democratIc dIvIdend. Air travel, long seen as a privi-
lege of the elite, is well on the way to being democratised. Less 
than three per cent of Indians can afford to buy an air ticket but 
their numbers and aspirations are growing. So, given the neces-
sary will and some well-considered measures, there is no reason 
why air services cannot prosper even in the remote regions of 
the country. And it need not take long either. In 2001, only six per 
cent of Malaysians had ever travelled by air. Today, that figure has 
crossed 70 per cent. A single bold airline, AirAsia, fully embrac-
ing the low-cost model, managed to transform the aviation scene 
in that country. India’s potential for growth is far greater, start-
ing as it does from a lower base. According to the International 
Air Transport Association (IATA), people in India travel on an 
average just 0.1 times per year, compared with 1.8 times in the 
USA. India is already poised to become the world’s third largest 

by Joseph NoroNha

Still shackled by inadequate infrastructure, high costs and lack of a coherent regional 
aviation policy, Indian regional aviation is like a tiger waiting to be unleashed

GET SET GO

spiceJet has ordered 15 Bombardier 78-seat Q400 
turboprop aircraft with an option for another 15 and 

has already inducted the first 12 in its fleet
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aviation market after the US and China, with traffic estimated to 
treble to 450 million travellers by 2020. In the next five to six years 
alone, about 400 new aircraft are on order by India’s major carri-
ers. Can the already congested metros possibly handle so many 
passengers or planes?

affordable aIrports. Delhi, Mumbai, Bangalore and 
Hyderabad airports have adopted the public-private partnership 
model and introduced some impressive infrastructure; Kolkata 
and Chennai are following suit. But have the needs of the com-
mon folk been factored in? The managers of these swanky air-
ports understandably wish to obtain adequate return on the huge 
sums invested and are keen to hike the service charges drastically, 
drawing howls of protest from the users. However, since low-cost 
flights dominate the country’s domestic market with close to 70 
per cent market share (and growing), would it not have been bet-
ter to plan more affordable facilities? Why should the same air-
port charges be applicable to full service and low-cost airlines? 
It is sad that the country does not have a single low-cost airport. 
Recently low-cost carriers (LCCs) IndiGo and SpiceJet declared 
that they cannot afford the higher cost of operating from Delhi’s 
ultra modern T3 terminal. According to Naresh Goyal, Chair-
man, Jet Airways, air fares in India are about 300 per cent higher 
than those in China and some other countries mainly because of 
high taxes. The major reasons are the cost of jet fuel and airport 
charges, both of which rank among the highest in the world. The 
masses wish to travel by air but they cannot afford high fares.  

At least, the mistakes of the past should not be repeated. Ac-
cording to the Centre for Asia Pacific Aviation (CAPA), over the 
next 10 years, based on current growth estimates, all six metros 

are expected to have provisioned for a second airport while Mum-
bai will need to start preparing for a third. Most of the 35 key non-
metro airports need new capacity now or very shortly. This may 
provide a good opportunity to make air travel more affordable by 
aggressively adopting the low cost model for as many new airports 
and terminals as possible. It is quite likely that India’s regional de-
mand will be highly price sensitive and only low-cost flights will be 
commercially viable for many years to come. The AAI has an ambi-
tious agenda to operationalise 225 airports across the country by 
2020. Hopefully, a significant number of them will be planned with 
affordable infrastructure so that regional LCCs can offer attractive 
ticket prices to first-time and discretionary flyers. 

regIonal operators get goIng. Recognising that fu-
ture growth depends on small cities and towns rather than on the 
congested metro airports and the choked mainline routes, Spice-
jet, India’s third largest carrier, is in the process of expanding its re-
gional operations. The airline had ordered 15 Bombardier 78-seat 
Q400 turboprop aircraft with an option for another 15 and has al-
ready inducted the first 12 in its fleet. The Q400 airliner, one of the 
best short-haul planes globally, uses 30 to 40 per cent less fuel com-
pared with similar capacity older jets. Indeed, Indian regional avia-
tion can only grow with turboprop aircraft because just 36 airports 
in the country can operate even narrow-body jets such as the Airbus 
A320 and Boeing B737, and their number is not likely to increase in 
a hurry. After Hyderabad and Chennai, Delhi will be SpiceJet’s third 
hub for Q400 aircraft operations. Jet Airways, the largest carrier by 
market share, is doing its bit with 20 ATR 72-500 turboprop aircraft.  

An ATR, sporting Jet Airways’
livery, in flight
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A
ll forms of combustion including 
fuel burned in the engines of aeroplanes release 
gaseous outputs, primarily carbon dioxide (CO2) 
that pollute the atmosphere with consequent 
long-term deleterious effects on the environ-
ment. According to the United Nations Inter-
governmental Panel on Climate Change (IPCC), 

globally, the aviation industry as a whole accounts for two per 
cent of the total human-generated CO2 emissions. Although the 
targets set in the Kyoto Protocol pursuant the United Nations 
Framework Convention on Climate Change are focused on CO2 
emissions, there are other greenhouse gases (GHG) such as meth-

ane, water vapour and oxides of nitrogen (NOx) that also contrib-
ute to global warming leading to climate change. The IPCC is, 
therefore, of the view that if these gases are also taken into ac-
count, the total contribution of aviation to climate change would 
be about three per cent.

EntEr rEgionAl AviAtion. Driven by the steadily rising 
demand for air travel in the wake of resurgent economies over 
the last five decades, the global airline industry has been growing 
annually at an average of around nine per cent. Despite the cur-
rent economic slowdown, the growth rate of the airline industry 
in the foreseeable future is expected to be high enough to generate 

by B.K. Pandey

The need to burn extra fuel on account of congestion could well be avoided through 
better infrastructure and enhanced efficiency in ATM, through universal use of modern 
systems including ADS-B, RVSM, satellite navigation and related airborne equipment     

GrowinG ConCerns

Atr 72-600 aircraft sporting 
a green livery on display at 

Farnborough 2012
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global concerns about the growing impact of aviation on climate 
change. Meanwhile, a significant transformation that is taking 
place within the airline industry is the increasing share of regional 
aviation wherein lower capacity regional jets and turboprop air-
craft are taking over from larger capacity airliners. Regional avia-
tion aircraft operate on the low-density routes connecting a wide 
network of  Tier -I and -II cities with major traffic hubs in what is 
described as a ‘hub and spoke’ arrangement. However, compared 
with the large airliners flying on long routes, fuel consumption 
per passenger kilometre on regional aircraft is higher. This is on 
account of shorter stage lengths and shorter flight time because 
of which airliners engaged in regional aviation are required to take 
off, climb, descend and land more often than aircraft operating on 
long routes. For every hour of flying, compared with regular airlin-
ers, regional aviation aircraft thus inherently spend more time on 
the ground with the engine running, as also operate flight profiles 
wherein fuel consumption rates are not optimum.

Another factor to be taken into account is the fact that regional 
fleets are inducting more jetliners than turboprops. When com-
pared with turboprop aircraft, jetliners are less energy-efficient. 
While the engine efficiency of the regional jet has been improving 
continuously, that of the turboprop engine as compared with pure 
jet engines, has always remained higher by 10 to 30 per cent. How-
ever, despite the higher fuel efficiencies of turboprops, airlines are 
able to achieve higher load factors on regional jets. Also, for simi-
lar power output, the turboprop engine is heavier; adding to the 
weight of the aircraft and a disadvantage that partially degrades 
the benefits of higher engine efficiency. Aerodynamically, both jet 
and turboprop airliners display similar levels of efficiency. 

As the growth potential of regional aviation is predicted to be 
high so also will be its contribution to environmental degradation 
through emission of GHG. Measures to reduce the impact of avia-
tion on the environment must, therefore, necessarily take into 
account the growing share of regional aviation in the industry.

chAllEngEs bEforE thE industry. In compari-
son with other modes of transportation, the contribution of the 
aviation industry to climate change is relatively small. Neverthe-
less, the stakeholders of the industry i.e. both manufacturers and 
operators, are striving incessantly to minimise damage to the 
environment by the ever-expanding aviation activity. The focus 
of efforts to mitigate the adverse impact of the aviation industry 
has been on technological innovations in respect of both engines 
and airframe, development of alternative fuels and propulsion 
systems and enhancing efficiency of the operating environment 
through better infrastructure and more efficient air traffic man-
agement (ATM).   

As the power plant on the aircraft is the primary source of GHG 
emissions, advancement in engine technology to reduce fuel burn 
is the first and the most logical step in technology evolution. This 
would provide cost efficient performance through reduced fuel 
burn and an environment friendly approach through reduction in 
emission levels. ATR of France is the first green-certified regional 
aircraft manufacturer, and armed with the ISO 14001 certification, 

it is a market leader in the world in this regime. The company aims 
to reduce the environmental footprint of its aircraft throughout its 
life cycle. In the regional aircraft segment, ATR has been produc-
ing  regional aircraft, the ATR 42 and ATR 72, with high-technology 
engines and enhancing propeller efficiency of their aircraft to ensure 
that airlines benefit from unrivalled fuel efficiency and a remarkably 
low noise signature, all contributing to exceptional environmental 
performance. The notable achievements of ATR have been lowest 
CO2 emissions, 50 per cent reduction in fuel consumption per pas-
senger kilometre and compliance with ICAO’s 1971 vintage stan-
dards and recommended practices for aircraft noise certification.

One of the leading manufacturers of aero engines and part 
of United Technologies Corporation, Pratt & Whitney is a world 
leader in the design and manufacture of aircraft engines. The 
company has been at the forefront of efforts to reduce the impact 
on climate change by providing the most environmentally-
responsible products that reduce GHG emissions worldwide. For-
over two decades, the company has made significant investments 
in technologies like the geared turbofan and its technology for 
advanced low nitrogen oxide (TALON) family of combustors. The 
company is developing next-generation propulsion systems and 
technologies that provide avenues for fuel efficiency, lower emis-
sions and noise reduction. 

In the regime of power plants for regional and business air-
craft, the Pratt & Whitney PT6A, PW100 and PW150 turboprop 
engines have been and continue to play a key role in the devel-
opment of the regional airline industry for nearly five decades 
with their exceptional reliability, durability and operating eco-
nomics. Aero engines from Pratt & Whitney power regional 
aircraft from Bombardier of Canada and ATR of France. The 
popularity of the Pratt & Whitney’s turboprop engines contin-
ues to grow, thanks to their unmatched fuel efficiency and envi-
ronmental friendliness. The company is also leading the design 
of next generation sustainable products including the PW100, 
PW300 and PW600 engine families. Pratt & Whitney’s Pure-
Power PW800 and PW1000G that will set the stage for a new 
era of advanced turbofan engines are scheduled to enter ser-
vice in the beginning of 2013. Formerly referred to as the geared 
turbofan engine, this new family of next-generation commer-
cial and business jet engines will set a new standard in perfor-

WhEn compArEd With turboprop 
AircrAft, jEtlinErs ArE lEss 
EnErgy-EfficiEnt
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Horizon's 76-seat Q400 uses 30 to 40 
per cent less fuel and produces 30 to 40 

per cent less carbon emissions
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mance, offering double-digit improvements in fuel burn, envi-
ronmental emissions, engine noise and operating costs. These 
engines will also be capable of operating on alternative fuels. 
Pratt & Whitney claims that it will continue to meet industry 
environmental performance requirements through aggressive 
research and development. 

Apart from improvements in the power plant, manufactur-
ers of regional aircraft constantly strive to provide customers 
with aircraft that can provide higher range for a given quantum 
of fuel. One obvious path to greater fuel efficiency would be 
through reduction in the weight of the aircraft and changes in 
aerodynamic features to reduce drag. Use of new materials like 
composites in the manufacture of airframes helps reduce weight 
without compromising on strength. Fuel consumption on aircraft 
is directly proportional to the aerodynamic drag produced by 
the aircraft. Aerodynamic drag is reduced through refinement in 

shape of the airframe and new 
wing designs. Winglets were 
added to the wing tips some 
years ago to cut induced drag 
and consequently reduce fuel 
consumption, thereby opti-
mising aircraft performance 
which translates to enhanced 
range. Reduced fuel burn not 
only automatically helps cut 
emissions, regional aircraft 
would be needed to carry 
lower weight of fuel with con-
sequent beneficial effect on 
performance. 

Another means to reduce 
CO2 emissions would be to 
progressively increase the 
use of biofuels. While compa-
nies such as GE Aviation and 
Virgin Fuels are engaged in 
research and test flights using 
biofuels, replacement of fossil 
fuels continues to remain a 
distant possibility with impli-
cations for regional aviation 
only in the long-term.  

infrAstructurE And opErAting Environ-
mEnt. As is usually the case, in most parts of the world, infra-
structure growth lags well behind increase in air traffic, result-
ing in congestion both in the air and on the ground. Airliners 
are compelled to extend flying time hovering in the vicinity of 
the airport, waiting in a queue to land. More often than not, 
airliners also have to spend additional time on the ground with 
engines running awaiting take off clearance. Given the ever 
increasing density and volume of regional traffic, in all likeli-
hood, regional aviation will be the worst affected. The need to 
burn extra fuel on account of congestion could well be avoided 
through better infrastructure and enhanced efficiency in ATM 
through universal use of modern systems including automatic 
dependent surveillance-broadcast (ADS-B), reduced vertical 
separation minimum (RVSM), satellite navigation and related 
airborne equipment.   

grEEn rEgionAl AircrAft progrAmmE. Some 
four years ago, the European Union (EU) launched a $240 million 
(`1,320 crore) green regional aircraft programme. This is part of 
the Clean Sky Joint Technology Initiative ( JTI) of the EU that aims 
to deliver a new airliner design featuring low-weight structures 
using smart materials, low external aircraft noise and integration 
with other related technologies such as engines and energy man-
agement systems. Dubbed as the future green regional aircraft, it 
will meet demanding weight reduction, energy and aerodynamics 
efficiency as also high levels of performance to be compliant with 
the stipulated emissions and noise generation levels. Undertaken 
jointly by Alenia Aeronautica, a company under Finmeccanica 
and EADS CASA, the eco-friendly regional aircraft is expected to 
commence flight tests in 2013 and enter service in 2020. This new 
machine is expected to set new standards in environmental com-
patibility in regional aviation. SP

As thE groWth potEntiAl of 
rEgionAl AviAtion is prEdictEd 
to bE high so Also Will bE its 
contribution to EnvironmEntAl 
dEgrAdAtion through Emission 
of ghg. mEAsurEs to rEducE 
thE impAct of AviAtion on thE 
EnvironmEnt must, thErEforE, 
nEcEssArily tAkE into Account 
thE groWing shArE of rEgionAl 
AviAtion in thE industry.

"Azul is Green" special colour paint 
scheme addressing the theme  
environment and sustainability campaign
on an embraer erJ-195 jet
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H
elicopters entered service in In-
dia during the 1950s, almost simultaneously in 
the military and civil domains. All the four arms 
of the defence forces (Air Force, Army, Navy and 
Coast Guard) now have large numbers of heli-
copters capable of performing all roles on and 
off the battlefield, in defence of territorial waters, 

and indeed, under low intensity conflict situations. However, use 
of helicopters in civil aviation has remained underdeveloped due 
to regulatory, infrastructure and safety issues. The total number 
of helicopters in the civil domain is 292 (219 on non-scheduled 
operations, 30 privately owned, 11 with Border Security Force 
(BSF) and 32 with state governments/PSUs). Considering the geo-
graphical extent of the country, this number is embarrassingly di-
minutive. In stark contrast, Air Methods, a US company providing 
medical evacuation services, has over 400 helicopters. Let us look 
at the reasons for the growth of civil helicopters to have remained 
stunted and what can be done to remedy this state.

FigHting For space. A major proportion of helicopter 
flying in India occurs near Delhi and Mumbai, the latter being 
proximate to sea-based oil rigs to which extensive operations are 
carried out by 42 helicopters from Pawan Hans and another 23 
from Global Vectra. Air space at both airports is overcrowded with 
fixed-wing scheduled and non-scheduled traffic. Standard arrival 
and departure routings are optimised for fixed-wing operations 
and rotary-wing craft are accorded lower priority. Responding 
to the oft-repeated refrain from helicopter operators about the 
enormous wastage of time and fuel due to delays in departures 
because of priority being given to fixed-wing traffic, some changes 
have been introduced. All helicopter operations in Mumbai were 
shifted to Juhu which is located within the Mumbai control zone. 
Dedicated corridors for operations under visual flight rules (VFR) 
were introduced vide AAI Supplement 9/2010 for helicopters at 
Delhi and Mumbai airports to enhance capacity and efficiency. 

Constant efforts are on to put in place regulations that facili-
tate a streamlined flow of helicopter movements within Mumbai 
and Delhi control zones. However, these steps by the AAI have not 
removed the hurdles to smooth helicopter movements in these two 
cities because the air traffic controllers (ATC) who are actually AAI 
employees, have not fully accepted these corridors in usage. Heli-
copter pilots still continue to face difficulties due to high conges-
tion at these airports. At some other airports such as at Bangalore, 
the AAI has felt the need to lay down corridors for safe movement 
of helicopters. Moving away from busy airports is another alter-
native for helicopter operators. Just prior to the Commonwealth 

Games, the Ministry of Civil Aviation (MoCA) cleared proposals for 
heliports and helipads like the one at Rohini (Delhi). However, the 
actual utilisation of these helipads/heliports is limited as the cost 
of operation is high and delays/long detours ordained by ATC ren-
ders them even more so. There were two operators who planned on 
the helicopter services between the BIAL airport in Bangalore and 
the city in the past, and one actually built a functional helipad at 
the airport, but soon lost interest due to the cost factor.

operational saFety. Safety in helicopter operations is 
another area of concern. The requirements of heliports/helipads 
are covered in three separate Civil Aviation Requirements (CARs), 
one each for heliports, regularly used helipads and temporary heli-
pads. However, the requirements stipulated therein are frequently 
not met. Investigation into the Pawan Hans accident at Tawang 
revealed that not only were the fire fighting facilities inadequate on 
the day of the accident but had been so for the past two years. The 
operator, quite justifiably can be blamed for operating a helipad not 
meeting the minimum requirements. However, the culpability of 
the agency maintaining that helipad cannot be sneaked under the 
carpet. Moreover, diligent safety oversight by regulatory authorities 
could have detected these shortcomings and prevented an acci-
dent. The large number of helipads and the shortage of manpower 
in the Directorate General of Civil Aviation (DGCA) make that task 

by A.K. SAchdev

Civil aviation use of helicopters has remained underdeveloped due to regulatory, 
infrastructure and safety issues. The total number of helicopters in the civil domain is 
292 (219 on non-scheduled operations, 30 privately owned, 11 with Border Security 

Force and 32 with state governments/PSUs).

Unexploited potential

The EC155 helicopter operated 
by Kingfisher Airlines
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a daunting one. Indeed, there is no authenticated directory of heli-
pads available from a regulatory or state department. Currently, the 
Rotary Wing Society of India (RWSI) is in the process of compiling 
one for use by the helicopter operators in the country. Needless to 
say, an accurate and trustworthy helipad directory would enhance 
the efficacy of helicopter operations.

The DGCA is contemplating making it mandatory for helicop-
ters to carry two pilots for some roles like operations at high alti-
tudes above 10,000 ft as also for offshore flying, aerial work, helicop-
ter emergency medical services (HEMS), law enforcement, search 
and rescue, winching, cargo sling, aerial photography, power line 
washing, news gathering as also pipeline and other surveys. There 
is a need to rationalise the use of single pilot operations in view 
of the industry practices in the US and Europe where single-pilot 
operations are the norm and where single pilot record of safety is 
fairly good. Single-pilot operations would bring down the cost of 
operations and boost the cause of helicopter operations.

Last year, the DGCA suspended helicopter operations from 
the AAI-operated Mahalaxmi Race Course Helipad in Mumbai 
for lack of permission, absence of standard operating procedures 
(SOPs), visual aids, emergency systems and security arrange-
ments. The suspension served to highlight the fact that helipad 
operators need to keep pace with increasing weight/size of heli-
copters so that support facilities are in tune with types of heli-
copters using helipads. There is a need to imbibe that culture so 
as to instil higher levels of confidence in the use of helicopters 
especially over inhabited areas/cities.

counter-insurgency role. Inevitably, the helicopter 
is drawn into service where there is militancy. Equally predictably, 
the Indian Air Force (IAF) was called upon to provide helicopters 
to assist the forces fighting terrorism on the ground. In February 
2009, the Central Government had announced a new nationwide 
initiative called the Integrated Action Plan (IAP) for broad coor-
dinated operations aimed at dealing with the Naxalite problem 
in all affected states— Karnataka, Chhattisgarh, Odisha, Andhra 
Pradesh, Maharashtra, Jharkhand, Bihar, Uttar Pradesh and West 
Bengal. The IAF, shackled by constrictive rules of engagement 
even in the face of hostile fire on the ground, has recently made 

a detailed presentation to the Ministry of Home Affairs (MHA) 
objecting to the unnecessary risk to the lives of its pilots and the 
forces they carry onboard. The IAF found the risk unacceptable 
because the agencies under the MHA and state police forces were 
neglecting the all-important task of sanitising helipads, pre-posi-
tioning of fuel and supplies to lessen vulnerability by minimising 
time on the ground. The IAF, which currently operates six Mi-17 
across five states, including Chhattisgarh and Maharashtra, was 
recently asked to expand operations in Bihar, West Bengal and 
Madhya Pradesh. The MHA has decided to acquire eight Mi-17V-5 
helicopters for this purpose and in the interim, to allow Naxalite-
hit states to hire helicopters on their own from private firms to use 
them for anti-Naxal operations till the Mi-17V-5 acquisition. This 
move by the MHA represents a new direction in the exploitation of 
the full potential of helicopters in the civil domain.

training inFrastructure. Some potential areas 
where more growth in helicopter operations is foreseeable are 
deep-sea oil exploration, dam projects, disaster management, 
emergency medical services/air ambulance, firefighting, electronic 
news gathering, state police and law enforcements, aerial photog-
raphy and films, power line survey and inspection, geophysical min-
eral survey, aerial coverage of sports events and helicopter tourism. 
However, these avenues would stand much better prospects for 
being exploited if there were more trained helicopter pilots forth-
coming. As of now, the major source of trained helicopter pilots is 
the defence establishment. Training of helicopter pilots in India is 
carried out currently only at HAL Rotary Wing Academy (RWA). 
Pawan Hans is building a training facility at Hadapsar near Pune 
and Mauna Lao is exploring the possibility of a tie-up with Carver 
Aviation to start helicopter training. Besides these, the Indira Gan-
dhi Reshtriya Uran Academi is also interested in rotary wing train-
ing. The output of helicopter pilots into the market is negligible as 
even the HAL RWA is focussed mainly on training of pilots for Army 
and Coast Guard. If the training establishments in India could pro-
duce good quality rotary-wing pilots, the number of helicopters in 
Indian skies would go up too.

It could be argued that had Indian aviation manufacturing 
industry produced an indigenous inexpensive helicopter design 
suited for civil use, the number of helicopters in use here would 
have been far larger. As of now, HAL produces some helicopters 
under licence. In addition, it has produced the Dhruv whose per-
formance and reliability are yet to be proved and approved by 
non-military users. It does not look possible that even in the next 
decade India would produce a civil use helicopter at a cost that 
would compete with the Eurocopter and the Bell machines flying 
around. Perhaps, a private player may venture so far as to pro-
duce an ultralight training helicopter suited to Indian conditions. 
If that comes about, we would have made a good beginning.

There is a need as also the potential for more helicopters to 
be present on the Indian civil aviation scene. How quickly this 
increase takes place would depend on how the regulatory and 
infrastructural infirmities are recognised and remedied. SP  

an accurate and trustwortHy 
Helipad directory would 
enHance tHe eFFicacy oF 
Helicopter operations

AgustaWestland's AW109 modified 
as an air ambulance by OSS
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Helicopters EurocoptEr

The eC135 is a powerful, lightweight, twin-engine 
multi-mission helicopter that showcases top-notch 
technology offering the highest level of reliability of 
the market. The EC135’s high endurance and extended 

range enables this helicopter to perform a full range of mission 
requirements, while carrying more payload over longer distance 
than any aircraft in its class. Making up more than 40 per cent of 
the light twin-engine deliveries on the last five years, the EC135 
has been recognised as the preferred helicopter to carry four to 
six passengers.

 Incorporating a modern cockpit and avionics – as well as Eu-
rocopter’s Fenestron tail rotor and bearingless main rotor – the 
EC135 is recognised for its lowest noise and vibration level of its 
class providing an unrivalled level of comfort. EC135 T2e/ T2e 

Unveiled in March 2011, the evolved version of the EC135 – the 
EC135 P2e/T2e – will arrive in India by the end of 2012. The new 
EC135 P2e/T2e will offer better performances, new inlet barrier 
filer, improved ventilation and air conditioning for more comfort. 
In addition, an evaluation was conducted by the independent or-
ganisation Conklin and De Decker, and the results of its analysis 
of helicopter direct operating cost (DOC) that was published in 
May 2012 showed that the EC135 P2e/T2e is the world’s cheap-
est light twin helicopter to operate. Last but not least, Eurocopter 
also opened a new EC135 Full Flight Simulator certified level B, 
which will enable operators to perform and reduce cost of initial 
and recurrent type training as well as specific training on emer-
gency procedures, instrument flight rules, offshore, night flights, 
night vision goggles and Cat A operations. Sp

With its advanced design and state-of-the-art technology, the EC135  
is the aviation market trendsetter 

newest eC135 t2e/P2e 

by Staff CorreSpondent
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ENVIRONMENT EnginEs

by A.K. SAchdev

The next-generation aero engines (PurePower and LEAP-X) are illustrative of the environmental 
pressures that are here to stay and indicate that existing aero engines can be expected to be 

replaced by entirely new designs for most segments of power plants for aircraft

For a
Greener aviation

LEAP-X is expected to achieve 
double-digit improvement in CO2 

emissions and noise levels and also 
reduce NOX emissions by 50 per cent
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ENVIRONMENT EnginEs

N
otwithstaNdiNg the cyclic eco-
Nomic downturns, aviation is an industry 
which is assured of growth trends globally. 
Paradoxically, the more it grows, the more it 
attracts the opprobrium of environmental 
groups, governments and in recent time, na-
tion groups such as the European Union (EU) 

manifest in its Emission Trading Scheme (ETS) that has raised 
concerns all across the non-EU civil aviation world. Demand for 
more affordable aircraft and environmental issues such as tight-
ening emission, noise and climatic change regulations, legislation 
and pressures, will oversee and temper the growth of aviation in 
the years to come. Both economics and environment impinge on 
aircraft design in respect of airframe and aero engines, the latter 
having greater potential for producing gratifying results to meet 
the environmental criteria.

RegulatoRy oveRsight. Aircraft are required to meet 
the environmental certification standards adopted by the Inter-
national Civil Aviation Organisation (ICAO). These are contained 
in Annexure 16 (Environmental Protection) to the Convention on 
International Civil Aviation which comprises two volumes: Vol-
ume I - Aircraft Noise and Volume II - Aircraft Engine Emissions. 
These certification standards have been designed and are kept up 
to date in order to respond to concerns related to the environmen-
tal impact of aviation in the vicinity of or away from airports. The 
ICAO’s Committee on Aviation Environmental Protection (CAEP) 
has been assigned the task of setting certification standards for 
aircraft noise and engine emissions. The CAEP has undertaken an 
effort to establish medium- and long-term environmental goals 
relating to the three problem areas such as noise, NOx and fuel 
burn, as far as aero engines are concerned. In addition, assess-
ments of environmental improvements expected from operational 
initiatives in the medium- and long-term are also under way. This 
process is being led by panels of independent experts to ensure 
transparency and involvement of all stakeholders with the ultimate 
aim of providing reasonable targets for the aircraft industry.

The ICAO has been reasonably effective in dealing with mat-
ters related to operations, safety and security but on the environ-
mental front, it has not been very successful in affecting changes in 
the policies of member states. The reason is that national politics 
tends to override environmental issues, especially as perceptions 
of nations in different stages of development differ considerably.

A good portent is the agreement reached in July 2012 over a 
metric system that will be used to define global CO2 standards for 
new commercial aircraft. There are ICAO environmental regula-
tions in place for aircraft noise and NOx emissions but develop-
ing a standard for CO2 emissions was proving to be a challenge for 
CAEP since being tasked to do so in 2010. The agreement by states 
and observer organisations comprising the CAEP includes factors 
which account for fuselage geometry, maximum take-off weight 
and fuel burn performance at three different cruise conditions and 
paves the way for adoption at the ICAO Council in late 2013. 

Parallel to the ICAO endeavours to quantify environmental 
measurables, aero engine manufacturers have been working on 
designs more likely to meet the increasingly stringent environ-
ment criteria. The most significant segment is the narrow-body 
aircraft, single-aisle, 100 to 180 passengers, as the civil aviation 
industry expects that 70 per cent of all new commercial aircraft in 
the next 30 years will come from that category. Also, since single-
aisle aircraft land and take off with greater frequency than twin-
aisle aircraft, they generate more revenue from maintenance and 
retrofitting services which represent the industry’s mainstay.

New techNologies. During the recent Air Show at Farn-
borough, Pratt & Whitney (P&W) announced a contract between 
P&W and India’s largest low-cost carrier (LCC) IndiGo Airlines to 
provide PW1100G-JM PurePower, also referred to as the geared 
turbofan (GTF) engines for IndiGo’s A320neo. IndiGo has 150 
A320neo aircraft on order and is one of the earliest customers for 
the aircraft which is expected to enter service in 2015. Accord-
ing to P&W, the PurePower engine is a leapfrog technology that 
promises 16 per cent better fuel burn, lower carbon emissions 
and a 50 per cent reduction in noise. Unlike typical turbofans, a 
GTF turbofan has a gear box that allows the engine intake fan to 
turn independently of the low-pressure compressor and turbine, 
producing the same thrust with fewer aerofoils.

At the same time, CFM International, a joint venture between 

aeRo eNgiNe maNufactuReRs 
aRe woRkiNg oN desigNs moRe 
likely to fulfil the iNcReasiNgly 
stRiNgeNt eNviRoNmeNt cRiteRia
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General Electric (GE) and Safran, has announced a new LEAP-
X engine for the A320neo and other single-aisle airliners. This is 
being hailed as a major breakthrough in environmental benefits. 
The innovative engine has a fan blade that is so lightweight that 
it reduces the weight of the aircraft by 1,000 pounds. Made of 
woven carbon fibres, rather than all-metal, the fan will, accord-
ing to the company, contribute half of the 15 per cent fuel effi-
ciency improvement which the LEAP-X engine will bring about. 
LEAP-X is expected to achieve double-digit improvement in CO2 
emissions and noise levels as also will reduce NOx emissions by 
50 per cent. Last year, CFM expanded the LEAP-X engine’s turbo-
fan diameter by two inches to improve fuel burn, putting it on an 
equal footing with the PW1100G PurePower. Said Tom Brisken, 
CFM’s General Manager, Commercial Customer Strategy, “I think 
Airbus will rate us equal in fuel burn although we think we are one 
per cent better, so we are going to have a one per cent advantage.”

iNNovatioNs. Also unveiling new innovations in larger aero 
engine design are Airbus and Rolls-Royce who have announced 
joint development of the A350-1000 aircraft with more powerful 
Trent XWB engines, offering higher payload and a larger range. The 
most powerful engine ever developed for an Airbus plane, it is due to 
enter service in 2017. Fabrice Bregier, Chief Executive Officer, Airbus, 
is on record to state that the engine would burn 25 per cent less fuel 
than its nearest competitor and achieve cuts in CO2 emissions.

Under pressure to cut carbon emissions, the aviation industry 
is urging policymakers to support the development of biofuels for 
aircraft in the same way they have done for road transport. Biofuels 
were cleared for aviation use in June 2011, so long as they are blended 
with traditional jet fuel, their use remains a novelty due to limited 
supply and high cost. If biofuels become as economically viable as 
aviation fuels, engine design will undergo modifications accordingly.

Noise is another environmental factor of importance. Much of 
the ICAO’s effort to address aircraft noise over the past 40 years 
has been aimed at reducing noise at source. All aircraft and engine 
designs are required to meet the noise certification standards 
adopted by the ICAO. Practical guidance to certificating authori-
ties on implementation of the technical procedures of Annex 16 is 
contained in the Environmental Technical Manual on the use of 
Procedures in the Noise Certification of Aircraft (Doc 9501). The 
first generation of jet-powered aircraft was not covered by Annex 
16; hence these aircraft are sometimes referred to as non-noise 
certificated (NNC) aircraft e.g. Boeing 707 and Douglas DC-8. The 
first standards for jet engines were included in Chapter 2 of Annex 
16, examples of which are Boeing 727 and the Douglas DC-9. Sub-
sequently, newer aircraft were required to meet the stricter stan-
dards contained in Chapter 3 of the Annex. Boeing 737-300/400, 
Boeing 767 and Airbus A319 are examples of Chapter 3 aircraft 
types. In June 2001, on the basis of recommendations by the fifth 
meeting of the CAEP, the Council adopted a new Chapter 4 noise 
standard, more stringent than in Chapter 3. Starting January 1, 
2006, the new standard became applicable to newly certificated 
aero engines and to Chapter 3 aircraft for which re-certification to 
Chapter 4 is requested. In February 2010, CAEP/8 requested the 
noise technical group to review and analyse certification noise lev-
els for subsonic jet and heavy propeller-driven aircraft and based 
on the analysis, develop a range of increased stringency options. 
This analysis will be considered at the CAEP/9 meeting in 2013. 

the way ahead. Despite the economic turmoil since 2008, 
the global aero engine market has witnessed healthy growth. Lucin-
tel, a leading global management consulting and market research 
firm, estimates the global aero engine market to approach $37.2 bil-
lion (`2,04,600 crore) in 2020 with a CAGR of six per cent over the 
next eight years. Various emerging trends such as demand for aero 
engines that are lightweight, fuel efficient and less harmful to the 
environment, are anticipated to drive market growth over the fore-
cast period. Low-cost carriers, demand for replacement engines, 
new technologies such as a woven resin transfer moulding tech-
nique that reduces engine weight and the use of other advanced 
materials are expected to greatly benefit the aero engine market. 
The rising costs of some materials such as titanium could however 
be a damper. However, rising aviation fuel prices are a motivation 
for newer, more efficient aero engine designs. The next-generation 
aero engines (PurePower and LEAP-X) are illustrative of the envi-
ronmental pressures that are here to stay and indicate that exist-
ing aero engines can be expected to be replaced by entirely new 
designs for most segments of power plants for aircraft. sP

uNdeR pRessuRe to cut caRboN 
emissioNs, the aviatioN iNdustRy 
is uRgiNg the developmeNt of 
biofuels foR aiRcRaft

Rolls-Royce Trent XWB flight-test engine on the 
manufacturer’s A380 flying test-bed aircraft
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T
he award-win-
ning PurePower 
engine family from 
Pratt & Whitney reduces 
fuel consumption, noise 
and environmental emis-
sions—factors that im-

prove flight paths, cut emission tariffs 
and reduce flight time.  

The PurePower engine family 
includes the 10,000 to 20,000-pound 
thrust class advanced turbofan engine—
designated the PurePower PW800 for 
large, long-range business jets. The 
PW800 is a new centre line engine with 
game-changing technologies to deliver double-digit improve-
ments in fuel consumption, environmental emissions, engine 
noise and maintenance times.  

This engine family raises the bar on performance and eco-
nomics by taking advantage of the latest material, aerodynamic 
and design technologies. The engine incorporates advanced fan, 
compressor, turbine and low-emissions TALON combustion 
systems for exceptional fuel consumption, future thrust-growth 
capability and improved environmental performance.  

The PW800 turbofan engine will have up to 10 per cent 
improvements in fuel burn, environmental emissions up to 50 
per cent below CAEP/6 standards, double-digit EPNdB margin 
to Stage 4 noise requirements, and double-digit improvements in 
maintenance times.  

This new-generation engine family also comes equipped with 
Pratt & Whitney diagnostics capability for proactive maintenance 
and longer time on wing. 

PurePower geared Turbofan engine family.  
The PurePower PW1000G geared turbofan engine combines next-
generation aircraft technologies to deliver the best environmental 
benefits, fuel burn and lower life-cycle costs to commercial opera-
tors of single-aisle aircraft. 

The PurePower PW1000G engine family is the exclusive 
power plant for the Mitsubishi Regional Jet MRJ at 15,000 to 
17,000 pounds of thrust and the Bombardier CSeries aircraft fam-
ily at 19,000 to 24,000 pounds of thrust. It will also be the first 
engine to enter service on the Airbus A320neo aircraft, as well as 
the Irkut MC-21 narrow-body jet. 

16 Per cenT leaner. The PurePower PW1000G engine 
family improves fuel burn by more than 16 per cent versus today’s 
engines from regional jets to mainline single-aisle aircraft. That 
alone could save airlines nearly $10,00,000 per aircraft per year.

7,00,000 greener. The Pure-
Power PW1000G engine cuts carbon emis-
sions by 3,000 tonnes per aircraft per year. 
That’s equal to the effect of planting more 
than 7,00,000 trees. With carbon trading on 
the horizon, one PW1000G-powered air-
craft could save operators additional tens of 
thousands of dollars annually.  PurePower 
technology has successfully been tested 
with alternative fuel, so it will be ready to 
power aircraft well into the 21st century.

50 Per cenT cleaner. Pratt & 
Whitney’s TALON X combustor slashes 
polluting emissions. The PurePower 

PW1000G engine family will surpass the most stringent stan-
dards (CAEP/6) by 50 per cent for nitrous oxide (NOx).

75 Per cenT QuieTer. The PurePower PW1000G engine 
reduces aircraft noise footprints by up to 75 per cent. Operating 
15 to 20dB below today’s most stringent standard (ICAO Stage 4) 
brings a competitive advantage for operators:

	 Savings from lower noise fees
	 Increased operations within curfews
	 Optimised flight tracks through preferred runway access

$15,00,000 lighTer…on your boTTom line. That’s 
how much operators could save, per aircraft per year, versus today’s 
best airplanes, because the PW1000G engine family addresses the 
whole picture—fuel, emissions, noise and maintenance—to give 
operators the lowest possible cash operating cost.

award-winning Performance. In 2011, Time 
magazine named the PurePower engine as one of its 50 best 
inventions, describing it as "the most important development in 
aviation in 2011.” 

In 2010, a team of Massachusetts Institute of Technology 
(MIT), Aurora Flight Sciences and Pratt & Whitney engineers 
received Popular Mechanics magazine’s Breakthrough Innova-
tor Award for designing a greener aircraft of the future using the 
PurePower geared turbofan engine technology. 

Pratt & Whitney’s PurePower engine family also received the 
2009 Popular Science magazine Best’s of What’s New award as the 
Top Aviation Technology, and the 2009 Aviation Week Laureate 
Award for outstanding achievement in Aeronautics and Propulsion. 
Also in 2009, the PurePower development team was one of the Flight 
Global Innovator of the Year finalists. In 2008, the engine received the 
Technology Breakthrough Award from the China Aviation Associa-
tion and AVIC Science and Technology Department. SP

Pratt & Whitney’s PurePower engine family offers game changing performance, double-
digit improvements in fuel burn, environmental emissions, engine noise and operating 

costs for new generation intercontinental business jets and commercial aircraft

Lower Costs and the Best 
environmentaL PerformanCe

the P&W PurePower PW1500G  
engine during ground runs
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With more than 22,000 engines delivered 
till date, a CFM56-powered aircraft takes off every 
2.5 seconds. In 2011, CFM introduced the CFM56-
5B PIP for the Airbus A320 family and the CFM56-

7BE for the Boeing Next-Generation 737. This speaks volumes  
about CFM’s established know-how and the wonderful synergy 
between the engineering expertise of two major aircraft engine 
manufacturers, Snecma of France and GE of the US. And now the 

company is taking a leap forward by incorporating revolutionary 
technologies in its advanced new LEAP engine family, promising 
better fuel efficiency, reducing the impact on the environment 
and reducing life-cycle costs.

LeaP’s innovative technoLogy 
The CFM LEAP-1B will be the exclusive power plant for the Boe-
ing 737 MAX family of single-aisle aircraft 737 MAX-7, 737 MAX-

The LEAP engine incorporates new breakthrough 
technologies to make it more fuel-efficient, cost-
effective and innovative

by sucheta das mohapatra
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low burn,  
low emissions

Convex compressor casing design: 
Reduces blade tip losses, improves compressor 
efficiency to reduce fuel burn
Compressor inlet guide vane leading edge 
design: Improves operability range
High-pressure compressor airfoil design with 
rotor sweep: Improves compressor stall margin
High-pressure compressor airfoil design 
with metal crystalline shape: Improves 
compressor stall margin
High-pressure compressor airfoil design 
with rotor radial camber distribution: 
Improves compressor stage throttle margin
New 3-D aerodynamic design for 
low-pressure turbine blades: Better 
fuel consumption & improved acoustic 
performance
Temperature modulated cooling flow: 
Improves cruise fuel consumption
Double wall airflow: More efficient high-
pressure turbine blade cooling, improving 
blade life and reducing fuel consumption
High-pressure turbine blade platform 
contouring between airfoils: Improves 
aerodynamic performance
Turbine airfoil with pressure side tip 
shelf & convex tip baffle: Improves blade 
durability and aerodynamic performance
Composite fan case: Reduces weight and 
improves engine fuel efficiency

High-Pressure Turbine
High-pressure turbine blade platform 
contouring: Improves aerodynamic efficiency 
to reduce fuel consumption
High-pressure turbine blade counter tip 
baffle airfoil: Reduces aerodynamic loss in 
the turbine and improves engine fuel burn
Angled high-pressure turbine blade tip 
squealer: Generates an aerodynamic vena 
contracta to reduce leakage and improve 
turbine efficiency
Forward tilting high-pressure turbine 
nozzle: Reduces secondary flows to 
increase turbine aerodynamic efficiency and 
reduce fuel burn
Non axi-symmetric airfoil bands and 
platforms: Limits secondary flow to reduce 
pressure loss and improve engine fuel burn
Modulation of the high-pressure turbine 
nozzle cooling flow at various stages 
of flight: Enables higher core flow and 
increases thermodynamic efficiency
High-pressure turbine shroud surface 
patterns: Reduced tip leakage flow and 
increased thermodynamic efficiency
A high-pressure turbine blade mid-tip 
baffle: Reduces tip clearance leakage and 
increases aerodynamic efficiency

Combustor
Low emissions TAPS II combustor with the 
next evolution of nested flame technology: 

Significantly reduces NOx emissions
Multi-hole combustor liner technology: 
Increases cooling air efficiency to boost 
durability to reduce cost of ownership
Combustor mount frame: Reduces system 
deflections for reliable engine operation
Pre-Filming air-blast pilot injector: 
Simplifies combustor design to improve 
emissions, performance and operability
Enhanced combustor: Improves engine 
reliability

others
R65 material alloy: Improves the durability 
of high-temperature, life limited rotating parts 
to reduce cost of ownership
Integrated thrust reverser and aircraft 
pylon assembly: Reduces propulsion system 
weight and drag to improve fuel efficiency
Sensors designed to prevent ice build-
up during severe operations: Improves 
reliability
Model-based engine health diagnostics: 
Improves component efficiency and reduce 
cost of ownership
Nested ball/roller for core bearing spring 
finger: Reduces sump volume and increases 
engine bypass ratio
Eductor system: Allows for P25 air to be used 
for sump pressurisation and improves specific 
fuel consumption

CFm CelebraTes 1,001sT innovaTion
CFM is celebrating its 1,001st innovation, demonstrating the benefits of the most advanced  

propulsion system to its airline customers. They include:
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8, 737 MAX-9. According to the company, the ground-breaking 
technologies in LEAP will bring changes in the face of commer-
cial aviation in the next 30 years and beyond. The LEAP engines 
will provide up to 15 per cent improvement in fuel efficiency as 
compared to the CFM56-7BE, which translates to as much as 
$1.6 million in fuel cost savings per aircraft annually. With its 
simple architecture and $2 billion annual investment in technol-
ogy, the LEAP engine family offers the lowest cost and highest 
revenue-generating ability, saving about $3 million per craft. The 

technology will also achieve double-digit improvement  in CO2 
emissions and noise levels.

Technologies such as composite fan blades, debris rejection, 
low temperature combustor, active turbine clearance control and 
more durable materials will allow LEAP to repeat as the lowest 
maintenance cost engine. LEAP will deliver 15 per cent lower CO2 
emissions, 50 per cent lower NOx emissions and a 75 per cent re-
duction in the noise footprint vs today's aircraft. Along with all 
this, the company guarantees to incorporate CFM’s in-service 

a leaP in engine aviaTion
A cross-section of the LEAP engine illustrating various bearkthrough technologies at work

Source: CFM

LoWest emissions. With LEAP's 
lower fuel burn CO2 emissions also will be 
lower by 2.4 per cent. LEAP will use tAPs, 
the only clean-burning combustion system, 
to output nOx at levels 30 per cent lower 
than the competition and only 50 per cent 
of CAEP 6 requirements. nOx taxes have 
already been imposed at several airports 
and will no doubt spread worldwide.

Best fueL Burn With extended 
service. designed to have significantly lower 
deterioration rates, LEAP has an additional 1.4 
per cent fuel burn advantage. Its simple, stiff 
architecture doesn't distort at takeoff. In addition, 
the compressor doesn't experience significant 
debris ingestion due to the inward-opening VBV 
doors extracting runway particles before they can 
enter the compressor.

Best fueL Burn at deLivery. LEAP will 
have at least a one per cent fuel burn advantage 
over GtF at delivery. twelve core engine tests have 
improved compressor efficiency by five per cent, 
and three more tests are planned for LEAP.

reLiaBiLity. CFM will be the 
first manufacturer in this single-aisle 
space to bring this level of efficiency 
into a market segment where the 
engines fly eight or ten times per day, 
for about 1.5 - 2 hours per flight. 
reliability is critical in this high cycle 
operation. Because most airlines have 
very short turnaround times – they 
land, clean the plane, and leave again 
30 minutes later – they simply cannot 
afford to have an engine issue.

advanced ecore technoLogy. 
Within the core, or the heart of the engine, LEAP 
will incorporate advanced eCore technology that 
draws heavily on the experience of the GE90 and 
GEnx, the best wide-body engines in the industry. 
CFM is the first to combine the fuel efficiency 
of these engines with the kind of reliability and 
durablility critical to profitable operations in the 
single-aisle market. LEAP engines will operate 
eight to ten hours each day, maintaining an 
industry-leading 99.98 per cent departure 
reliability rating, and still provide fuel efficiency 
that can save airlines up to $1.6 million per 
airplane per year in fuel costs.

comPosite fan. It is the first engine for the single-aisle 
aircraft market to have a composite fan. due to significant 
technical challenges, this has never been done before. the LEAP 
fan will be 78-inches; the only other composite fan currently in 
service is the GE90 at 128-inches. the challenge is that both 
size fans must be able to withstand the same bird strike. the 
larger fan has more area to absorb the impact.

duraBLe fan BLade. the Leap fan blade is 
a revolutionary new composite technology patented 
by snecma. rather than being built with multiple 
layers of composite plies, the LEAP blade is woven in 
three dimensions, moulded into shape, then injected 
with resin (3-d woven resin transfer moulding). this 
technology is so durable, it will have no life limits and 
will be maintenance free; it won't even require  
flight-line lubrication. Composite fan blades have 
been proven in service on the GE90, which has 
experienced more than 180 bird strikes in the  
last 15 years and only one blade has not  
been serviceable.

minimaL core maintenance. 
LEAP is designed to reach 16,000 
cycles before its first shop visit – 30 
per cent longer than the competition. It 
will build on the CFM56-5B maintenance 
cost advantage, keeping engines in place 
longer for greater cost efficiency.

fod free architecture. LEAP will also 
feature a design that removes erosive materials 
forward of the compressor to prevent damage. 
Inward opening variable bleed doors remain open 
during taxi and low speeds where the fan isn't 
as effective at removing debris. After 15 years 
and 20 million flight hours, there have been no 
engine removals for compressor FOd on the GE90 
programme.
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However, ideally, mainline carriers 
should stick to their core compe-
tency, mainline routes and leave 
the regional space to regional car-
riers. Only dedicated regional air-
lines can genuinely meet the re-
gional aspirations.

There are stray signs of hope for 
regional carriers. In July, Religare 
Voyages’ Air Mantra became the 
first regional airline to be launched 
since MDLR Airlines (the only other 
regional carrier that actually com-
menced operations) stopped flying 
in October 2009. Air Mantra is start-
ing small with two 17-seat Beech-
craft 1900D planes connecting Am-
ritsar and Chandigarh, but it also has ambitious plans to open up 
new routes. Another impending entrant is Air Costa, which plans to 
start operations from hubs at Hyderabad and Chennai with a fleet 
of five Bombardier Q400 aircraft and touch several destinations in 
South India. The Ministry of Civil Aviation has also granted regional 
airline no objection certificates (NOCs) to Freedom Aviation and 
Air Pegasus in the southern region; Deccan Charters in the west-
ern region; and Indus Airways and Karina Airlines in the northern 
region. If at least some of these contenders get off the ground, re-
gional aviation’s hopes of growth will be that much brighter.  

sParkLing ProsPects. The long-awaited comprehen-
sive review of India’s aviation policy, including liberalised invest-
ment norms and recalibration of the irksome route dispersal 
guidelines (RDGs), should provide a welcome fillip to regional 
aviation. According to AAI estimates, traffic from non-metro air-

ports is growing twice as fast as that 
from the metros and may surge to 
45 per cent of the total within just 
five years. This growth is likely to 
bring pain till airport infrastructure 
catches up. Safety will also need to 
be closely monitored because rapid 
growth often breeds shortcuts. 

At present, all Indian carriers 
with the exception of IndiGo are 
bleeding due to high fuel prices, 
high taxes, falling rupee value and 
scarce capital. The main item hurt-
ing the balance sheet of airlines is 
fuel, which accounts for over 45 per 
cent of a carrier’s operating cost. 
According to IATA, taxes on jet fuel 

have reduced the competitiveness of India’s airlines, and are ‘suck-
ing the life blood’ from the sector. Adding aviation fuel to the list 
of declared goods with a uniform levy of four per cent across the 
country would dramatically reduce the airline industry’s burden 
and could set it on the road to high growth again. The long-term 
gains of economic activity and employment generation would 
more than compensate for the notional loss of tax revenue in 
the short term. Apart from this, a fledgling industry like regional 
aviation would benefit from the establishment of an Essential Air 
Services Fund (EASF) and other investor-friendly measures, to 
encourage new regional routes at least for the first three to five 
years of operation.

Still shackled by inadequate infrastructure, high costs and 
lack of a coherent regional aviation policy, Indian regional avia-
tion is like a tiger waiting to be unleashed. But when it finally 
takes off, there will be no stopping it. SP

 experience in the designing of LEAP along with new technologies 
that support reliability, durability and maintainability.

What more
The LEAP engine will incorporate the industry’s most advanced aero-
dynamics, lighter, more durable materials and leading-edge environ-
mental technologies. While for more than 20 years now, Snecma has 
been developing composite fan blade technology, development of 
Ceramic Matrix Composite (CMC) technology has been under way 
at GE for more than 30 years. More recently, Snecma has focused on 
the revolutionary three-dimensional, woven resin transfer moulding 
(3-DW RTM) technology that dramatically reduces engine weight 
while providing a more durable blade. The ultra-light-weight mate-
rial in GE’s CMC technology can support higher temperatures found 
in the high-pressure turbine that provide thermal efficiency. The 
LEAP will have all these technologies along with titanium-aluminide, 
a lightweight alloy under development for the past 25 years. SP

variations of leap engines
LEAP-1A: 24,500  32,900 Pounds Thrust
LEAP-1B: 20,000  28,000 Pounds Thrust
LEAP-1C: 27,980 30,000 Pounds Thrust

Jean-Paul Ebanga,  
Chief Executive and CFM 

International President 

Continued from page 25... 

Air Mantra has two 17-seat Beechcraft 1900d 
planes connecting Amritsar and Chandigarh
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P
ratt & Whitney commercial engines 
have logged over one billion flight hours on both nar-
row and wide-body passengers and cargo aircraft. 
And despite the green initiatives of other engine 
makers and their burgeoning order books, the origi-
nal equipment manufacturer still has the largest or-
ders for engines and the greatest market share with 

its PurePower Geared Turbofan engine swaying the global market.
Although the United Technologies Company (UTC) second 

quarter 2012 report made public recently states that foreign cur-
rency translation and hedges at Pratt & Whitney Canada, had 
an adverse impact of $0.05 and that orders for spares were down 
by 15 per cent at Pratt & Whitney’s large engine business and 
10 per cent at Hamilton Sundstrand, the overwhelming orders 
at the recently concluded Farnborough Air Show 2012 speaks a 
different story.

At the show, Pratt & Whitney bagged an order from Mitsubi-
shi Aircraft Corporation and SkyWest, Inc for 200 PurePower 
PW1200G engines to power 100 Mitsubishi Regional Jets. Deliver-
ies are scheduled to begin in 2017.

UTC also signed a definitive agreement with IndiGo for Pure-
Power PW1100G-JM engines for 150 Airbus A320neo family of air-
craft with deliveries scheduled to begin in 2015. The agreement 
includes 300 firm PurePower PW1100G-JM engines with addi-
tional options and a long-term PureSolutionSM maintenance 
agreement.  The PurePower PW1100G-JM engines will provide 
benefits of double-digit reductions in fuel burn, as also reduced 
environmental emissions, engine noise and operating costs.

“The order represents one of the largest engine orders in our 
history,” said Todd Kallman, President, Commercial Engines & 
Global Services, Pratt & Whitney.

This was not all. Pratt & Whitney and JetBlue Airways also 
finalised an order for PurePower PW1100G-JM engines to power 
its  40  A320neo family aircraft concluding the MoU announced  
late 2011. With deliveries  commencing in 2018, the agreement 
includes 86 PurePower engines with a long-term PureSolutionSM 
maintenance service agreement. CIT Group Inc and Pratt & 
Whitney  also finalised an agreement for 60 PurePower PW1100G 
engines for CIT’s order of Airbus A320neo family aircraft with 
deliveries starting in 2016.

Versatile caPability. From engines for very light jets 
to  jumbo jets, engines for land-based industrial gas turbines to 
space shuttle and rocket engines, engines for fifth-generation 
fighters to the new PurePower engine family for the next genera-
tion of commercial aircraft; Pratt & Whitney  is the only provider 

of engines, parts and services. With about 16,000 large commer-
cial engines already installed globally, Pratt & Whitney  has pow-
ered thousands of airplanes across the world.

Recently, the company achieved a major milestone as the 
A380 aircraft powered by GP7200 engines completed more than 
one million flight hours. The GP7200 engine entered service in 
August 2008 and 34 GP7200-powered A380s are now in service 
with Emirates, Air France and Korean Air. Other GP7200 cus-

tomers include Air Austral, Etihad Airways and Qatar Airways. 
Till date, Engine Alliance GP7200 engines have been selected to 
power 56 per cent of all A380s.

next-Gen. Single-aisle jet market generates more revenue 
from maintenance and retrofitting services and hence it is likely 
that there will be more demand for these in the coming years. 
Pratt & Whitney is aiming for a bigger pie of this market with 
its geared turbofan engine, while its competitors are also not far 
behind, all promising improvement in fuel burn, environment 
emissions and operating costs.

According to the company, till date, Pratt & Whitney have got 
orders for 2,800 PurePower engines in varied options. The Pure-
Power engine family uses an advanced gear system allowing the 
engine’s fan to operate at a different speed than the low-pressure 
compressor and turbine. The combination of the gear system and 
an all-new advanced core brings improvements in fuel efficiency 
and checks environmental emissions and noise.

by Sucheta DaS Mohapatra

From engines for very light jets to jumbo jets, engines for land-based industrial gas 
turbines to space shuttle and rocket engines, engines for fifth-generation fighters to the 

new PurePower engine family for the next generation of commercial aircraft;  
Pratt & Whitney is the only provider of engines, parts and services

GrowinG orders

todd Kallman with officials of 
Mitsubishi Aircraft Corporation 

and skyWest, Inc.
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PurePower engines are P&W’s next-generation of engines, 
which offer double-digit improvements in fuel consumption, noise, 
environmental emissions, and operating costs. PurePower engines 
comprise two engine families: the PW800 engine family, which will 
power the next generation of large business jets and the PW1000G 
or Geared Turbofan (GTF) engine family. A high performance core 
built for the demands of high-cycle, short-haul operation is com-
mon between the PW800 and PW1000G engine families.

Pratt & Whitney iae share UP. On June 29 this year, 
Pratt & Whitney and International Aero Engines’ (IAE) sharehold-
ers, Japanese Aero Engines Corporation and MTU Aero Engines 
GmbH, closed an agreement, wherein Pratt & Whitney purchased 
Rolls-Royce’s programme share in the IAE collaboration. Pratt & 
Whitney has increased its programme share to 61 per cent and 
MTU Aero Engines  from 11 to 16 per cent by a separate risk rev-
enue sharing agreement with Pratt & Whitney.

As per the Pratt & Whitney President and IAE Chairman, 
“The agreement positions IAE, Pratt & Whitney  and its share-
holders to best serve all A320 customers by allowing more flex-
ible offerings among A320 aircraft families resulting in potential 
advantages and cost-savings with a united delivery to market for 
the V2500 and PW1100G-JM engines.” The programme share pur-
chased from Rolls-Royce is held by the wholly-owned subsidiary, 
Pratt & Whitney Aero Engines International GmbH (P&WAEI).

60 GlorioUs years in india. Pratt & Whitney  has 
been in India for more than six decades now, starting with the 
Wasp engine in the 1940s. Today, over 300 aircraft in India are 
powered by engines made by Pratt & Whitney and International 
Aero Engines. The company ushered in the commercial jet age 
with the Boeing 707 powered by the JT3D and is also a leader in 
design, manufacture and service of jet engines in India.

lookinG ahead. The meltdown in the European econ-
omy did have an impact on the aviation industry and this was 

manifest at the air show in London. But things do not seem 
depressing for Pratt & Whitney. Louis Chênevert, UTC Chair-
man & Chief Executive Officer, has said, “In light of the slow-
ing global economy, a weaker euro that we now assume to be 
in the range of $1.20 for the remainder of the year, and late July 
close for Goodrich, we now expect 2012 sales of $58 billion to 
$59 billion.” But he also added, “We expect earnings per share of 
$5.25 to $5.35, versus our prior expectation of $5.30 to $5.50. We 
are increasing our investment in restructuring this year to $500 
million, up from our prior plan of $450 million, and continue to 
expect net one-time gains of $600 million.” SP

AirplAnes powered by p&w enGines
Jt8d
Boeing 727
Boeing 737-100/-200
McDonnell Douglas DC-9
Boeing MD-80
Super 27 Re-engining 
Programme

Jt9d
Boeing 747
Boeing 767
Airbus A300
Airbus A310
McDonnell Douglas DC-10

PW2000
Boeing 757
Ilyushin IL-96

PW4000-94
Boeing 747-400
Boeing 767-200/-300
Boeing MD-11
Airbus A300-600
Airbus A310-300

PW4000-100
Airbus A330-300
Airbus A330-200

PW4000-112
Boeing 777-200/-300

V2500
Airbus A319, A320, A321
Boeing MD-90

PW6000
Airbus A318

GP7200
Airbus A380
Airbus A380-F

PurePower PW1000G
Airbus A320neo
Mitsubishi Regional Jet MRJ70
Mitsubishi Regional Jet MRJ90
Bombardier CSeries CS100
Bombardier CSeries CS300
Irkut MC-21

34 GP7200-powered A380s are now in service 
with Emirates, Air France and Korean Air
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T
wo facTors are likely to dominate any 
debate about the future of commercial aviation—
the soaring cost of jet fuel and the need to slash 
aviation-related greenhouse gas (GHG) emissions. 
Fortunately, the solution to both is practically the 
same—greater fuel efficiency. 

In May 1952, the age of modern travel burst on 
the world scene when the British Overseas Airways Corporation 
(BOAC) operated a de Havilland Comet from London to Johan-
nesburg. It was the world’s first passenger jet service. Sixty years 
since then, surprisingly little has changed. Airframes have cer-
tainly become more aerodynamically efficient, jet engines are qui-
eter and ‘cleaner’ and most airlines are noticeably cost-conscious. 
The fuel-guzzling Comet has given way to the fuel-sipping Boe-
ing B787. However, efficiency gains have been incremental rather 
than spectacular. And the same tube-and-wing design of the 
Comet continues to be employed in every commercial aircraft. 
Why is a truly revolutionary airliner so long in coming? 

iT’s all abouT risk! Blame it on the aversion to risk. 
One might think that after so many years of experience, it 
should be relatively simple to design a new jet. But historically, 
most airliner projects have been subject to huge cost and time 
overruns. For instance, the 1970 launch of the Boeing B747, the 

world’s first wide-body jet, almost drove Boeing bankrupt. It is 
a different matter that the B747 went on to become one of its 
most successful products. 

Currently dominated by narrow-body aircraft, the global air-
line industry is expected to generate a demand for perhaps 20,000 
planes over the next two decades. Stung by high oil prices, carri-
ers everywhere have been pestering manufacturers to come up 
with new 120- to 230-seat airliners that can drastically reduce fuel 
bills. However, as the big two, Airbus and Boeing, enjoy an enor-
mous backlog of their most popular models, the A320 and B737 
respectively, why would they want to stick their necks out? After 
much dithering, Airbus last year announced the A320neo, while 
Boeing after even more indecision, responded with the B737 Max. 
Both re-engined aircraft, which are expected to rule the market 
for the next 20 to 25 years, promise double-digit fuel burn reduc-
tion. The manufacturers believe it makes little sense to attempt a 
clean-sheet design now since several emerging technologies will 
only fructify after 10 to 15 years. 

Nasa’s lofTy ambiTioNs. Strategies to ensure that avia-
tion becomes more sustainable environmentally as well as finan-
cially begin at the conceptual stage. For instance, there is NASA’s 
Environmentally Responsible Aviation (ERA) study on advanced 
concepts for airliners under which it has roped in big guns such 

by Joseph NoroNha

Since supplies of fossil oil cannot last forever, LNG is becoming increasingly important as 
a cheap and lasting energy source. Researchers believe that in the 2040-50 timeframe, 

a hyper-efficient commercial aircraft stacked with fuel-saving emissions-minimising 
features, might well be operated on LNG.

FLIGHT TO 
SUSTAINABILITY

A320neo promises double 
digit fuel burn reduction
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as Boeing, Lockheed Martin and Northrop Grumman. Researchers 
are focusing mainly on reducing weight, drag, energy consump-
tion, emissions and noise. And their targets are not modest. The 
aim of these ‘N+3’ research programmes, three generations on 
from today’s Boeing B737 and B777, is to identify technologies 
and advanced configurations that could by 2035 reduce fuel burn 
by a whopping 70 per cent from a CFM56-powered B737. As gains 
of this magnitude can hardly be expected from current tube-and-
wing designs, researchers are venturing into radically different 
configurations. They are also considering the use of hybrid-electric 
propulsion, multi-role wing leading edge and protective outer skin 
that would mean lighter structures. If 2035 seems a long way off, the 
same technologies tailored to today’s designs may also prove fairly 
effective. NASA hopes to select a design to produce a B737-sized 
subscale test vehicle by 2016. It could help prove the technologies 
required for a fuel-efficient new passenger aircraft by 2025. 

bwb aNd Tbw. So far, research has focused mainly on 
the blended wing-body (BWB) configuration, which promises 
substantially lower fuel-burn and reduced noise for large, long-
haul aircraft. The BWB’s thick centre body accommodates pas-
sengers and cargo without the extra surface area and weight of a 
regular fuselage. It was originally intended as a very large aircraft 
with as many as 800 passengers because it does not scale well to 
smaller sizes. However, some versions of the BWB have also been 
designed with as few as 250 passengers. 

Yet technologists are keenly aware that the greatest benefit 
lies in improving the performance of narrow-body, medium-haul 
aircraft, which comprise the vast majority of the global fleet. Here 
the truss-braced wing (TBW) offers promise. The aerodynamic 
advantages of high aspect ratio wings are well known: the long 
span reduces lift-induced drag while the narrow chord promotes 
laminar flow to reduce skin friction drag. Researchers, therefore, 
believe that an airliner based on a long-span, strut-supported 
wing, powered by advanced turbofans, can deliver at least 39 per 
cent lower fuel burn. This figure can be boosted to around 63 per 
cent using a gas turbine-electric hybrid propulsion system. 

Another promising possibility is a ‘double bubble’ or dual fuse-
lage design in which two cylindrical structures are placed side-by-
side to make up the fuselage rather than a single tube-and-wing 
structure. This allows for a wider, shorter fuselage that should 
help passenger loading and unloading as well as provide increased 
seating capacity. The tail-mounted engines would also suck up 
the slower-moving air from the wake of the fuselage. Known as 
boundary layer ingestion (BLI), this technique allows less fuel to 
be burned while generating the same amount of thrust. It should 
be able to achieve up to 70 per cent fuel burn reduction. However, 
the rear engine layout would increase engine stress and the plane 
would probably fly about 10 per cent slower than a B737. This 
however, would not be a matter of serious concern.

NASA and the airline industry are also quietly confident that 
routine supersonic overland flight will be possible as early as 2030, 
since design tools have been developed allowing aircraft to be 
shaped to produce quieter booms. Lockheed Martin’s conceptual 
Mach 1.6 Supersonic Green Machine would have variable-cycle 
engines that would improve efficiency by switching to conven-
tional turbofan mode during take-off and landing. Combustors 
built into the engine would reduce nitrogen oxide emissions by 75 
per cent. And the plane’s inverted-V tail and under-wing engine 
configuration would nearly eliminate the sonic boom that led to a 
ban on overland Concorde flights. 

PoweriNg uP. Other pioneering research is being devoted 
to propulsion. Today’s best engines use just about 40 per cent of 
the potential energy of conventional jet fuel. The next generation 
of turbofans, now under development, will burn blends of conven-
tional fuel and environment friendly algae-based biofuels. Using 
variable-bypass flows and ultra-high pressure ratios, they will be 
able to convert between 55 and 70 per cent of the fuel’s energy 
into propulsion. Open-rotor engines which have great potential 
to reduce fuel burn are also under active investigation.

At the same time, attempts are being made to improve regional 
aircraft. The cruise-efficient STOL (CESTOL) concept for a future 
100-seat regional jet aims to combine short take-off and landing 
performance with the ability to cruise at conventional speeds and 
altitudes. CESTOL employs two technologies to provide high lift 
at low speed, circulation-control wing (CCW) and upper-surface 
blowing (USB). Modern high-bypass turbofans can spare cool fan 
air for blowing with low thrust loss. This gives a CESTOL plane 
the capability to make steeply curved approaches and departures 
from a runway just 3,000 feet long. It may be of interest to regional 
operators in countries like India where land acquisition issues 
make it difficult to build runways of at least 5,000 feet length to 
cater to narrow-body jet requirements. 

Since supplies of fossil oil cannot last forever, liquefied natural 
gas (LNG) is becoming increasingly important as a cheap and last-
ing energy source that has the potential to provide the next great 
leap in aviation efficiency. Till now, LNG propulsion was consid-
ered unsuitable for aviation due to major design and safety issues. 
However, researchers now believe that in the 2040-50 timeframe, 
a hyper-efficient commercial aircraft stacked with fuel-saving 
emissions-minimising features, might well be operated on LNG. 
One possibility is a stretched version of Boeing’s efficient air-
liner design, part of NASA’s subsonic ultra green aircraft research 
(SUGAR) project. The B737-size SUGAR Freeze aircraft (so named 
because of its very cool temperatures) would have high-lift wings, 
a hybrid power-plant and open-rotor configuration that could 
make it 55 per cent more fuel-efficient than today’s airliners. It 
would draw energy from jet fuel as well as batteries during take-off 
but at cruising altitude, it could switch to all-electric mode. The 
3,500 nautical mile range aircraft would emit 60 per cent less car-
bon dioxide and 80 per cent less nitrous oxide. Will LNG-burning 
airliners based on the SUGAR Freeze concept make commercial 
aviation viable even after oil runs out? SP

Lockheed Martin’s conceptual  
Mach 1.6 supersonic Green Machine 

would have variable-cycle engines
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A
fter the London oLympics 2012 
and the Queen’s Jubilee celebrations, the third 
largest public event was the Farnborough Inter-
national Air Show, the world’s biggest aviation 
mela. While it had footfalls of over 2,50,000, both 
public and trade, the Farnborough skies did not 
really light up as dark clouds of recession con-

tinued to play havoc.
There were no screaming headlines of airframers walking away 

with mega orders, though enough media space was taken by the 
jousting of the two aerospace giants (Airbus and Boeing) and the 
battle of the engine makers (CFM International; Pratt & Whitney)

Even the UK Prime Minister, David Cameron, who inaugu-
rated the air show, was cautiously optimistic, while endorsing 
support to the UK defence and aerospace community. He pledged 
the government’s “unstinting, unrelenting, unflagging commit-
ment to make Britain the best place in the world for aerospace 
businesses to invest, design, manufacture and export”. 

Cameron pointed out, “In a hugely difficult time in the global 

economy, UK aerospace is quite simply, flying, employing over 
1,00,000 people, turning over more than £20 billion a year, holding 
a 17 per cent share of the global market. But there can be abso-
lutely no complacency. International competition gets more fierce 
by the year. The UK has got to fight for every contract and every 
opportunity. That’s why we as a government are doing everything 
possible to get behind UK aerospace. We’ve established an aero-
space growth partnership to make sure that five, ten, twenty years 
down the line, this industry continues to thrive and grow.” 

So seems to be the intent of all governments—supporting an 
industry which has tremendous potential. 

show highLights. The highlight of the show was the 
spectacular five-hour flying display on the public days ( July 14 & 
15) by the incomparable Red Arrows, the Breitling Jet Team and 
the Blades Aerobatic Display Team.

Additional airborne entertainment came from the much 
loved Battle of Britain Memorial Flight and the crowd favourite 
the Avro Vulcan, contrasting with the cutting edge technology of 

by R. ChandRakanth

In all, the Farnborough International Air Show was muted, but had enough food for 
thought for companies to rework their strategies, technologically and marketwise

StratagemS to beat 
receSSion

Qatar Airways shows off 
their first Boeing 787 Dreamliner

the second A380 for delivery to 
Malaysia Airlines takes to the 
skies for its flying display
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the Yak 130, the AAC Apache Helicopter and the giant passenger 
jets, the Airbus A380 and Boeing’s Dreamliner in Qatar livery.

On the ground, crowds got up close to see the future of com-
mercial space travel as Farnborough hosts the first European 
public appearance of Virgin Galactic’s SpaceShipTwo replica. A 
prototype Mars Rover named ‘Bridget’ was also on show. Over 50 
aircraft were on static display. 

Boeing, AirBus on A consoLidAtion spree. Boe-
ing scored at the show, thanks to its growing leasing company 
customers such as Air Lease Corporation, GECAS, ALAFCO and 
Avolon all of them totalling orders of 220 737 family airplanes. 
In addition, United Airlines ordered 150 of 737 jets, worth $14.7 
billion at list prices. During the Farnborough week, Boeing had 
orders and commitments for 396 airplanes, valued at over $37 bil-
lion. The number of Boeing net orders for 2012 stands at 691, and 
the 737 Max has accumulated 649 orders till date. 

Boeing announced during the show key partnerships with 
Embraer (weapons integration for A-29 Super Tucano) and Elbit 

Systems (collaboration on Hermes unmanned airborne systems). 
The company also shared plans for the 2012 ecoDemonstrator, an 
American Airlines 737-800 that will be used as a flying test-bed to 
accelerate environmentally progressive technologies. New Boe-
ing offerings for defence and security customers unveiled at the 
show include a medium-sized maritime surveillance aircraft and 
the introduction of the intelligent sensor camera system that fully 
integrates video processing capability.

AirBus’ focus on expAnding gLoBAL foot-
print. In reviewing the 115 new sales and commitments 
announced during the Farnborough week, Airbus President and 
CEO Fabrice Brégier said that Airbus will maintain the focus on 
evolving the company’s aircraft family while ensuring its respon-
siveness to customers.

“We continue to invest in our success stories,” explained Bré-
gier, who assumed the top executive responsibilities at Airbus last 
month. “The management transition has been very smooth, and 
I kept the same team —which has worked together very well for 

An Airbus and eADS flashmob 
at Farnborough asks job 
seekers to “join us, now”
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the past five years—while also evolving the company’s organisa-
tional structure. This smooth transition is the right thing for our 
shareholders, for our customers and for the continuation of our 
programme activity.”

Airbus’ decision to increase the maximum takeoff weight of 
its wide body A330 jetliner—a step announced at the Farnbor-
ough Air Show—was cited by Brégier as an example of the invest-
ment strategy. “This decision, combined with our commitment to 
ramp up the production rate, should maintain the A330’s success 
during this decade…and probably beyond 2020.”

Brégier said Airbus’ strategy to expand the company’s global 
footprint and enhance its presence in key market areas is sup-
ported by the game-changing move to create an A320 Family 
final assembly line in the United States. “We want to be the only 
aircraft manufacturer with a genuine worldwide presence,” he 
stated. “The decision to create the US A320 production facility 
will bring us closer to customers in the world’s largest single-aisle 
market—delivering more value for our partners.”

“The quality of orders at Farnborough has been high at the 
show, with significant endorsement from leading customers of 
our strategy to continuously innovate and improve our products,” 
said Airbus CEO Fabrice Brégier. “With the recent announce-
ment to build an A320 production line in America, coupled with 
the start of production for the A320neo in Toulouse, Airbus is 
cementing its leading global position.”

Although economies are stuttering, aircraft demand remains 
relatively strong as airlines modernise fleets to survive high fuel 
costs and the balance of growth shifts towards Asia. With the 
emerging markets, the airframers certainly have to look at lowering 
their price to win orders, though none of them talk about it openly.

mrJ gAins Big. And there is competition from new quar-
ters. One of them was Mitsubishi bagging a 100-aircraft deal from 
US-based SkyWest Airlines for the much-delayed regional jet from 
Japan—the MRJ90. The backlog for the airframer goes up to 170, 
while enthusing confidence in newer programmes, away from the 
established airframers. 

Atr, BomBArdier, emBrAer’s strong pres-
ence. Filippo Bagnato, ATR’s Chief Executive Officer, affirmed 

ATR’s leading position in the market segment for regional aircraft 
with up to 90 seats. With over 200 aircraft in its backlog, the tur-
boprop manufacturer is in fact now responsible for two-thirds of 
all regional aircraft to be delivered in the 50- to 90-seat range. 

Filippo Bagnato stated, “The aviation market is becoming 
increasingly segmented. Turboprop aircraft with up to 90 seats 
are occupying an ever more dominant market position and ATR 
is well ahead of the pack. Propeller-driven aircraft now represent 
80 per cent of the order book for planes with up to 90 seats. As 
far as regional jets are concerned, their operating costs are higher 
than those of propeller-driven aircraft and their sales are progres-
sively focusing on higher-capacity planes. We are seeing a more 
and more significant leaning towards turboprop technology for 
the future of regional aviation in the 90-seat and under category."

“We have just obtained certification for the ATR 42-600. 
Along with the ATR 72-600 in service since last year, they make 
up the family of regional aircraft with fewer than 90 seats hav-
ing most recently been granted EASA certification. These 
state-of-the-art aircraft are equipped with the very latest tech-

A model of the new-generation 
LeAp engine at the Safran booth

Sir richard Branson with a  
model of Virgin Galactic

eurocopter's eC175  
on flying display
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nological innovations, both in terms of navigation tools and 
passenger comfort. The ATR -600’s have not only proven to be a 
commercial success, they have also become the new reference 
in regional aviation.”

Filippo Bagnato also announced the sales figures since the 
beginning of the year, totalling 24 aircraft (23 ATR 72-600s and 1 
ATR 42-600). 

Bombardier Aerospace announced up to $3.27 billion in firm 

orders and other commitments for its Q400 NextGen, CRJ Thand 
CSeries aircraft with China Express Airlines, airBaltic, Jazz Avia-
tion LP and an undisclosed customer being the customers. Bom-
bardier Commercial Aircraft has had a great start to 2012 with 154 
orders, including firm and conditional orders as well as options, 
from 11 customers from across the globe.

Ralph Acs, Vice President and General Manager, Learjet, 
Bombardier Business Aircraft, confirmed that there are now four 
Learjet 85 test aircraft in various stages of fabrication. “The Lear-
jet 70 and Learjet 75 aircraft programme is also progressing well, 
with the first two flight test aircraft having already logged more 
than 135 flights and 600 test hours.”

Embraer Executive Jets made debut of its 2012 edition of the 
Legacy 650. The large, three-cabin jet includes new and improved 
cabin sound proofing insulation, together with an upgraded interior 
with many new features. The 2012 Legacy 650, with a transatlantic 
range of 6,320 kilometres and certified for operations at London City 
Airport, also features the Honeywell Ovation SelectTM, all digital, 
cabin management system. Along with it, Embraer also showcased 
the Legacy 500 mock-up. The Legacy 500 will be the first mid-size 
business jet in the market with a stand-up cabin and flat floor. 

uAc to increAse focus on commerciAL. The 
air show will be talked about less for orders, more for strate-
gic announcements. The President of United Aircraft Corpo-
ration, Mikhail Pogosyan enunciated the paradigm shift that 
was taking place in Russian policy-making, increasing revenue 
generation through commercial aircraft and reducing depen-
dence on defence. 

The Russians are seeing prospects in commercial airlines as 
more and more people are going to be flying in the years to come, 
particularly in the emerging markets, whereas defence spends are 
going to be dictated by a whole lot of parameters to do with geo-
politics. The Sukhoi Superjet 100 (SSJ100) is an example of Rus-
sian strategy. It is for the first time that a Russian aviation com-
pany has been an international project coordinator, with more 
than 30 leading western companies involved in the project. 

In all, the Farnborough International Air Show was muted, 
but had enough food for thought for companies to rework their 
strategies, technologically and marketwise. SP

the Air show wiLL Be tALked 
ABout Less for orders And more 
for strAtegic Anouncements. it 
hAd enough food for thought 
for compAnies to rework their 
strAtegies.

Atr 72-600 aircraft covered with  
a green badge livery on display

ACJ318 corporate jet on display

500th Aw139 goes to 
weststar Aviation Services
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Since the beginning of last year, the Indian 
Directorate General of Civil Aviation (DGCA) has been in 
the news for all the wrong reasons. The fact that corrup-
tion had eroded the vitals of this organisation was not 

a closely-guarded secret and albeit never formally acknowledged 
by the officialdom, was known to all and sundry. Those who bore 
the brunt of corruption in this organisation were the majority of 
starry-eyed, hapless and innocent boys and girls who aspired to 
reach the sky but had no relatives in the organisation. Those who 
exploited the malaise for personal gain were children and rela-
tives of the officials of the organisation, the officials themselves 
and the middlemen, also referred to as ‘touts’. These unscrupu-
lous individuals in direct connivance 
with the officials in the DGCA ruled 
the roost. It was not mandatory for 
candidates related to officials in the 
DGCA to meet the eligibility criteria  
for grant of flying license and even the 
rule about prior clearance by the gov-
ernment for their employment, was 
blatantly flouted.

The misdeeds of the officials of 
DGCA having reached a point where 
these could no longer be concealed or 
contained descended as a cloud burst 
upon the public domain, early in 2011. 
A large number of cases of individuals 
obtaining commercial pilot licence 
(CPL) and even airline transport pilot 
licence (ATPL) on the basis of forged 
documents related to passing of exam-
inations, were detected to have been 
effected through active collaboration 
between middlemen and the officials 
of the DGCA, both amongst the senior 
functionaries and lower echelons of supervisory and clerical staff. 
Chief Flying Instructors at some flying training institutions were 
found to have overlogged flying hours or issued flying certificates 
without even flying a single hour. A flying licence was available 
for a price, believed to be in the region of `7,00,000 for a CPL and 
proportionately higher sum for an ATPL and possibly even home 
delivered. Some of these pilots were and possibly still are flying 
as Commanders in the different carriers in the country, both in 
the public and private sectors, with serious implications for air 
safety. A number of pilots, officials of the DGCA, including senior 
functionaries and few middlemen were arrested and charged by 
the State Anti Corruption Bureau and the Delhi Police.

Safety audits ordered for the 40 flying schools across the coun-
try found that irregularities were committed by the officials of  

DGCA and the Airports Authority of India (AAI). Undue favours 
were done to the 28 flying training institutions resulting in a loss 
to the state exchequer to the tune of `190 crore. The officials 
against whom there was incriminating evidence were suspended 
and charged with criminal conspiracy for causing wrongful pecu-
niary loss to the government.

The DGCA was also castigated by Sitaram Yechury, CPI (M) 
Rajya Sabha Member of Parliament and Chairman of the Parlia-
mentary Standing Committee on Transport, Tourism and Culture, 
for compromising on air safety as the organisation was functioning 
with ‘highly depleted manpower’. Against the 525 sanctioned posts 
with the DGCA, only 144 were manned, the rest had been lying 

vacant for years. In respect of air safety 
officers, against the sanctioned strength 
of 43, none had been recruited. And only 
one vacancy was filled for airworthiness 
officers. The committee also observed 
that “the supervisory and vigilance sys-
tem been in the DGCA was very weak”.

In the past, attempts by some 
enlightened individuals holding charge 
of the organisation as the Director Gen-
eral, at cleansing the organisation and 
at restoring value systems, were largely 
ineffective. These individuals being 
inconvenient to the well-entrenched 
system were either discreetly eased out 
or even removed unceremoniously by 
the Ministry of Civil Aviation (MoCA) as 
has been the case with the most recent 
incumbent E.K. Bharat Bhushan. But 
his is not an isolated case. In May this 
year, Samir Sahay, the Chief Vigilance 
Officer (CVO) of the DGCA, who had 
been conducting investigation into the 

alleged misdeeds of a dozen senior officials in the organisation, was 
removed under orders of the MoCA against the advice to the con-
trary by the DGCA and without assigning any reason. Consequently, 
action against officers recommended by the CVO remained stalled. 
It is only to be expected that precipitate action of this kind would 
raise doubts about the role of the Ministry of Civil Aviation in creat-
ing the mess, the DGCA and indeed the Indian civil aviation indus-
try has been, since the boom that began seven years ago.

For nearly a year, there was no forward movement in the process 
of  investigation into the scams as the MoCA had been sitting on the 
Chief Vigilance Officer’s report. It is now understood that the report 
has finally been referred to the Central Vigilance Commission seek-
ing “advice” on the penal action to be taken against the guilty. SP

—b.K. Pandey

The DGCA MuDDle
There was no forward movement in the process of investigation into the scams, as the 
MoCA had been sitting on the Chief Vigilance Officer’s report. It is now understood that 

the report has finally been referred to the Central Vigilance Commission.
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What do you need when you’re 
looking for perfection?
4th generation 3-D design.
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Another proven breakthrough for LEAP technology.
 

Advanced 3-D aero technology from CFM. Inspired design. Unmatched 
experience. Improved operational efficiency. Our 4th generation 3-D design

isn’t the future. It’s the present. Visit it at cfmaeroengines.com
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