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For India, increased defence budget 
and speedy indigenisation are 

the only alternatives to match the 
aggressively growing aerospace 

might of China. Meanwhile there is 
a grave need to hasten acquiring 114 

new jet fighters. 

Jayant Baranwal 

Publisher & editor-in-Chief

The standoff across the Line of Actual Control (LAC) in Eastern 
Ladakh between the ground forces of India and China led to an 
armed conflict that resulted in loss of lives on both sides. The 
Indian Air Force (IAF) as well as the People’s Liberation Army 
Air Force (PLAAF) of China, were also placed on high alert and 
resorted to redeployment of their military aerial platforms and 
associated ground-based elements to not only protect and sup-
port the ground forces during the faceoff but also to cater for 
any major conflict or an all out war should there be one. This 
issue of SP’s Aviation carries a detailed analysis by Air Marshal 
B.K. Pandey (Retd) on the capability of the IAF to take on the 
much larger PLAAF should there be an escalation of conflict.

The possibility of a large scale conflict between the armed 
forces of India and China is indeed a matter of concern for the 
nation that is further aggravated by the way the Chinese air 
power has been growing over the years. While China is enhanc-
ing its capability in all the segments of air power through mod-
ern technology and is effectively supported by its indigenous 
aerospace industry, it has also developed a number of airbases 
in the Tibet Autonomous Region for its combat aircraft to under-
take missions to strike targets in India both along the LAC as 
also in depth. A comprehensive article on the growth of Chinese 
air power by Air Marshal Anil Chopra (Retd) has been included 
in this issue of the magazine. 

Apart from the growth in air power, China has also made a 
mark on the global scene in the domain of space exploration. A 
Chinese spacecraft, the Tianwen-1, touched down successfully 
on the surface of Mars on May 15, 2021, marking a historic 
accomplishment in China’s space endeavours and making it the 
second country in the world to achieve this feat. This issue of 
the magazine carries an in depth writer up by Ayushee Chaud-
hary on the successes China has registered in its endeavours in 
space exploration especially in the recent past.

The development of military transport aircraft over the years 

has undergone numerous changes. Thus, today these platforms 
play either strategic or tactical role or both roles, but with some 
limitations. In peacetime, apart from routine tasks for the mili-
tary, the transport fleet is employed for civilian tasks as well. In 
this issue, there is a comprehensive report by Air Marshal B.K. 
Pandey (Retd) on the Top Military transport aircraft and the role 
they can play along with their basic specifications. 

In the year 2020, the COVID-19 Pandemic had a devastat-
ing impact on the civil aviation industry in Europe. Fortunately, 
there has been a distinct revival in business aviation flights ush-
ering in a ray of hope for the business aviation segment of the 
industry to seize an opportunity to upscale further and proceed 
towards full recovery. Ayushee Chaudhary has a comprehensive 
analysis of the situation in the business aviation segment of the 
civil aviation industry in Europe as well as prospects for it in 
the future. 

In another article on the global airline industry, Ayushee 
Chaudhary catalogues the travails that the industry has had 
to go through on account of the Pandemic and charts the way 
ahead for the industry for its recovery. 

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

 Jai Hind!
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In August this year, while addressing a seminar on ‘Atmanirbhar Bharat’ or 
Self Reliant India that was organised by the Ministry of Defence (MOD), 
Prime Minister Narendra Modi exhorted the Indian armed forces to embark 
on the self reliance mission with a high level of self confidence. He also 
dwelt on the need to make India a defence manufacturing hub with the 
active involvement of the private sector not only in manufacturing, but also 
in research and development. One of the key pathways to realising this 
vision could be opened if the Indian Air Force (IAF) unleashes a wave of 
domestic manufacturing to revamp not only its fleet of combat aircraft, but 
of all other platforms as well including those in the rotary wing regime.

As compared with the fleet of transport aircraft and 
rotary-wing platforms currently with the IAF, the state of the 
combat fleet has been and continues to be a cause of serious 
concern for the service especially on account of the ongoing 
face-off in Ladakh between the Indian Army and the People’s 
Liberation Army of China and the possibility of a two-front 
war. With the retirement of the fleets of the obsolete MiG-21, 
MiG-23 and MiG-27 aircraft and with no replacements avail-
able so far, the strength of the combat fleet of the IAF has pro-
gressively reduced from 39.5 squadrons to 30 squadrons. In 
the meantime, the government has authorised enhancement 
of the strength of the combat fleet to 42 squadrons, increasing 
the deficiency to 12 squadrons or 216 aircraft as against an 
authorised strength of 756 aircraft. Efforts by the IAF over the 
last 18 years to import modern combat aircraft have not been 
successful. There is therefore the need for the Indian aerospace 
industry to develop the capability to produce modern combat 
aircraft indigenously to meet with the requirements of the IAF. 

The experience with the development of the indigenous light 
combat aircraft (LCA) Tejas has not been very inspiring. It took 
the Indian aerospace industry in the public sector 32 years since 
the initiation of the project in 1983, to hand over the first aircraft 
designated as the LCA the Mk I. As the performance of this indig-
enous platform fell quite short of the expectations of the IAF, 
its acquisition was limited to 40 aircraft. The Indian aerospace 
industry is now working on the upgraded version, the LCA Mk 
IA, which hopefully would have corrected the numerous defi-
ciencies observed by the IAF. The first LCA Mk IA is expected to 
fly in three years; but the schedule for delivery of the 83 aircraft 
ordered, cannot be predicted with any degree of certainty and 
could well take several years. The Indian aerospace industry has 
plans to develop the LCA Mk II as well which is scheduled to 
undertake its maiden flight in 2023. However, despite the opti-
mistic timelines for the maiden flight, the schedule for delivery 
to the IAF in the numbers required, continues to remain uncer-
tain and hence cannot be relied upon to arrest the growing defi-
ciency in the combat fleet. 

In 2002, the IAF had initiated a process to acquire 126 

medium multi-role combat aircraft to equip seven squadrons, to 
replace the fleet of MiG-21 aircraft inducted in the 1960s. From 
among the contenders in the race, the Rafale from Dassault of 
France was identified as the preferred platform. As per the tender, 
108 of the 126 aircraft were to be manufactured in India, a provi-
sion that would have provided a boost to the Indian aerospace 
industry. Unfortunately, efforts of the IAF to procure 126 modern 
combat platforms to retain its operational edge, failed and the 
case was closed in 2015. This was not only a serious blow to the 
efforts by the IAF to upgrade its combat fleet, the Indian aero-
space industry was deprived of an opportunity to develop indig-
enous capability to manufacture modern combat aircraft. 

As an emergency measure, Prime Minister Narendra Modi 
personally negotiated an inter-governmental agreement with 
France for direct purchase of 36 Rafale jets. The first batch of 
five Rafale jets arrived in India on July 29, 2020 and all 36 are 
to be delivered by 2023. The IAF will also receive 21 MiG-29 and 
12 Su-30 aircraft from Russia which will add two squadrons to 
the IAF combat fleet; but regrettably, will not contribute to the 
growth of indigenous capability of the Indian aerospace industry. 

From the experience of the IAF over the last two decades 
in its endeavour to upgrade and modernise its combat fleet, it 
ought to be clear that dependence on foreign sources for acquisi-
tion of modern combat aircraft will no longer be a convenient 
option. Besides, the nation’s aspirations to grow in every sector 
and finally emerge as a global power, can only be made possible 
through self reliance in every field, most of all in the domain of 
defence manufacturing. This is the essence of the philosophy of 
‘Atmanirbhar Bharat’ newly launched by Prime Minister Modi. 
However, experience of the Indian aerospace industry so far in 
its effort at manufacturing combat aircraft shows that indigenisa-
tion is not going to be an easy task and self reliance in this sector 
is likely to remain a distant dream unless major overhaul and 
restructuring of the Indian aerospace industry in the public sec-
tor is undertaken by the government as also the private sector is 
supported by the government to achieve unfettered growth.  SP

—By Air MArshAl B.K. PAndey (retd)
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CHINA’S GROWING  
AIR POWER

Increased defence budgeting and speedy indigenisation are the only alternatives for India to 
match the aggressively growing aerospace might of China

By Air MArshAl Anil ChoprA (retd)
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as China and india continue their face-off in ladakh, 
there has been continuous debate comparing the People’s lib-
eration Army Air Force (PLAAF) with Indian Air Force (IAF). 
While undoubtedly the IAF has a regional superiority in East-
ern Ladakh, but the PLAAF is a force that is rapidly growing 
with the aim to surpass United States Air Force (USAF). Like 
the US and the Soviet Union, China realised early that one who 
controls aerospace, controls the planet and is the major instru-
ment of waging modern wars. China aims to one day surpass 
the USAF. 

CHINA’S MILITARY AVIATION INDUSTRY
The Aviation Industry Corporation of China has over 100 subsid-
iaries and 5,42,236 employees. It manufactures all military and 
general aviation aircraft. China is also pushing ahead on Lasers 
and Directed Energy Weapons, Artificial Intelligence applica-
tions for military aviation and technologies related to hyper-
sonic systems. China however, continues to lag behind in critical 
aviation-related technologies such as aircraft engines, airborne 
radars, Electronic Warfare (EW), stealth and Precision Guided 
Munitions (PGM). But work is in progress in all these areas. 

the PlaaF has develoPed credible year-round caPability in the tibet region with Fighters undertaking continuous oPerations
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THE PLAAF
The PLAAF has been inducting new and improved aircraft 
and weapon systems regularly. Today, the PLAAF has nearly 
4,00,000 personnel and 2,000 combat aircraft on its inventory, 
of which 800 are fourth-generation plus platforms, operating 
from nearly 150 airbases. China’s military aircraft building pro-
gramme includes two stealth fifth-generation fighters (J-20 and 
J-31), a stealth bomber (H-20), a large transport aircraft (Y-20), 
Airborne Warning and Control System (AWACS) and Airborne 
Early Warning and Control (AEW&C) variants, variety of util-
ity and attack helicopters as well as Unmanned Aerial Vehicles 
(UAV). China has also designed its own ‘Mother of All Bombs’ to 
be dropped from the H-6K Bomber. The PLAAF’s thrust is on 
net-centric warfare that will entail the need to operate in the 
domain of cyber warfare and electronic attack. The basic struc-
ture of the PLAAF remains in the form of departments which 
include elements of the political wing of the communist party. 
Also, the flying units are structured on the pattern of Army Regi-
ments. Many PLAAF Commanders would prefer the force to be 
called “Chinese Air Force”. 

FOCUS ON AIR SUPERIORITY 
China’s focus would be air superiority in the Asian region. The 
J-20 stealth fighter is more advanced than any other combat 
platform currently deployed in the Asia-
Pacific region. They are also testing 
the smaller stealth fighter, the FC-31, 
which is designed to rival the techno-
logical capability of the Lockheed Mar-
tin F-35. China’s J-10 and J-11 fighter 
jets are in the F-16 and the Su-30 class. 
The recently inducted fleet of Russian 
Su-35, specifically designed for China 
and is dubbed as the “Chinese Version”, 
offers significant advantage in respect 
of operating range. China already has 
a variety of air-to-air missiles includ-
ing the PL-15 that has operating range 
exceeding 200 km.

AEW&C, ISR, EW AND CYBER 
CAPABILITY 
AEW&C, Intelligence Surveillance and Reconnaissance (ISR) 
and EW are China’s focus areas. The PLAAF’s AEW&C aircraft 
such as KJ-500, KJ-200 and KJ-2000 would seek to maintain at 
least two persistent 24-hour orbits within Chinese airspace for 
monitoring and controlling air activity. The PLAAF will use a 
variety of airborne EW jammers such as those on H-D6 variant. 
China has world-class cyber warfare capability. 

BOMBERS AND LARGE TRANSPORT AIRCRAFT 
China has around 120 of H-6 bomber variants. The H-6K can 
carry six cruise missiles. The Xian H-20 subsonic, stealth, 
strategic bomber is under development and will enter service 
around 2025. This aircraft is expected to have a maximum un-
refuelled range of around 8,000 km and maximum payload of 
20 tonnes. 

The Y-20 is a large military transport aircraft with a payload 
capacity of 66 tonnes. Currently over 20 have been produced 
and later a few 100s will be inducted into the PLAAF. A flight 
refueller variant of this platform is also planned. China is also 
working on a medium transport aircraft called ‘Y-30’, which 
is likely to be C-130 Hercules class with a 20-tonne payload 

capacity. China has even shown interest to revive the world’s 
largest cargo aircraft, Ukraine’s 640 tonne Antonov An-125 
whose development was halted in 1994 for lack of funds. 

CHINESE HELICOPTERS
The Z-10 attack helicopter has been co-designed by Kamov 
design bureau of Russia. The Z-19 is the smaller variant of this 
platform. Most PLA ground force aviation units are equipped 
with the Z-10. The aircraft is armed with HJ-10 Air-to-Ground 
Missile (AGM) considered to be similar to AGM-114 Hellfire. The 
Z-18 is a Chinese medium transport helicopter that can carry 27 
troops or five tonnes of cargo. The Z-18J will be the AEW variant. 
The Z-20 helicopter is the Chinese equivalent of Sikorsky S-70.

UNMANNED AERIAL VEHICLES 
China makes UAVs of various sizes ranging from the smallest 
micro air vehicle to the largest UAVs. China has a ‘Wing Long’ 
Medium Altitude Long Endurance (MALE) UAV with 1,500 kilo-
metre range. These can carry precision bombs and air-to-sur-
face missiles. In the period 2010 and 2020, China has delivered 
220 military drones to 16 countries, led by 55 to Saudi Arabia.

HYPERSONIC TECHNOLOGY
China has successfully tested the DF-17, a road-mobile, medium-

range ballistic missile (MRBM) designed 
to launch a Hypersonic Glide Vehicle. 
The DF-17 has an assessed range of 
1,800 to 2,500 kilometres. China has 
the world’s largest hypersonic wind 
tunnel, the Mach 9 JF-12, called the 
‘Hyper Dragon’ that has been opera-
tional since 2014. The newer FD-21, a 
556-foot-long wind tunnel can handle 
speeds of Mach 10 to 15 and is large 
enough to test full-sized components of 
hypersonic propulsion such as gliders 
and scramjets. China is also putting in 
public domain, designs of a hypersonic 
military aircraft. The Shadow Dragon 
hypersonic bomber concept is envi-
sioned as the PLAAF’s future arsenal. 

AIR POWER WITH PLAN 
People’s Liberation Army Navy (PLAN) has a significant and 
growing air arm with 25,000 personnel and 690 aircraft. China 
currently has two operational aircraft carriers, the Liaoning 
(Type 001) and Shandong (Type 002). They use ‘short take-off 
but arrested recovery’ (STOBAR) launch and recovery system 
while operating on deck. The J-15, a derivative of Russian 
Su-33, is the main carrier-borne aircraft. The other PLAN air-
craft include J-10, J-15, H-6, IL-28, Ka-28, Ka-31 and KJ-200. 
Future carriers such as the Type 003 (70,000 tonne) and Type 
004 (1,10,000 tonne) would use the electromagnetic aircraft 
launch system and host heavier J-20 and J-31 class of aircraft. 
It is projected that China may possess up to six aircraft carriers 
by mid 2030s and could then have significant presence in the 
Indian Ocean region.

PLAAF COORDINATION WITH ROCKET FORCES
In conjunction with PLA Rocket Force’s land-attack cruise mis-
siles, the PLAAF will use air launched cruise missiles against 
high value targets. A typical air campaign will start with cyber 
network attacks, electronic deception, electronic interference 

The J-20 stealth 
fighter is more 

advanced than any 
other aerial platform 
currently deployed 
in the Asia-Pacific 

region
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and firepower destruction. The targets will be air bases, Air 
Defence command and control centres and Surface-to-Air Mis-
sile sites. Manned aircraft will follow in subsequent waves. Sup-
pression of Enemy Air Defence will be a focus area for which 
Anti-Radiation Missiles will be used.

PLAAF EXPOSURE AND STRATEGY
Chinese Armed Forces have limited exposure to actual combat, 
having last fought a major air war in Korea in the 1950s. Their 
main air exercise exposure is only with the Pakistan Air Force. 
East coast remains the area of military threat and priority. 
Reclaiming Taiwan and retaining economic and military control 
over the South China Sea, are major strategic goals. The Pacific 
remains the main area of threat from 
the US and its allies. China believes that 
greater use of Surface-to-Surface Mis-
siles makes it difficult for the enemy to 
defend against. Reliance on net-centric 
air war backed by AWACS and FRA 
coupled with own secure global satel-
lite navigation system, will help domi-
nate the air war. Its territorial interests 
against India are primarily in Arunachal 
Pradesh area; but Eastern Ladakh is of 
interest due to the strategic China Paki-
stan Economic Corridor.

CHINA’S AEROSPACE POWER 
The widening gap between Indian and 
Chinese air power should be of con-

cern. India should have a strategy of “build-to-fight” air assets. 
The PLAAF has developed credible year-round capability in 
the Tibet region with J-11 and J-16 fighters and J-10 fleets 
undertaking continuous operations during the winter months. 
The IAF’s combat enablers such as FRA and AEW&C could be 
targeted by the long-range missiles namely the PL-15. China’s 
fifth-generation fighter jets represent a significant threat to 
the IAF. Chinese H-6 bomber with six DH-10 cruise missiles 
(1,500 km range) and a combat radius of 1,800 km, means 
that they don’t have to be based in Tibet and can operate from 
well outside IAF air defence cover. These aircraft were last 
seen in Hotan and Kashgar airbases. The PLAAF and the PAF 
hold annual exercises to enhance interoperability. There is an 

increased need for India to factor-in a 
two-front war. To counter the PLAAF, 
the IAF must re-evaluate its existing 
and future air combat capability. The 
IAF currently is down to 32 fighter 
squadrons. The 36 Rafale jets and very 
slowly inducting Light Combat Aircraft 
Tejas or even acquisition of additional 
Su-30 MKI and MiG-29s, will take time. 
The Advanced Medium Combat Aircraft 
is still over a decade away. Increased 
defence budgeting and speedy indi-
genisation are the only alternatives for 
India to match the aggressively grow-
ing aerospace might of China. Mean-
while, there is a need to hasten acquir-
ing 114 new jet fighters. SP

China’s territorial 
interests against 

India are primarily in 
Arunachal Pradesh 

area; but Eastern 
Ladakh is of interest 
due to the strategic 

China Pakistan 
Economic Corridor.

the chinese h-6k bomber can carry six cruise missiles. china has around 120 oF h-6 bomber variants.
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IAF VS PLAAF  
IN EASTERN LADAKH

Would the IAF be able to effectively confront the PLAAF in the event of a large scale conflict 
that would involve the employment of air power by both sides?

By Air MArshAl B.K. PAndey (retd)
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Confrontation along the line of actual Control (laC) 
between the Indian Army and the People’s Liberation Army 
(PLA) of China, erupted in the first week of May 2020 fol-
lowing a small but violent clash between the troops deployed 
in the Pangong lake areas in Eastern Ladakh. This triggered 
apprehensions of possible escalation of conflict that led to the 
rapid enhancement in the deployment of troops and heavy 
weaponry by both sides. The Indian 
Air Force (IAF) as well as the People’s 
Liberation Army Air Force (PLAAF) of 
China, were also placed on high alert 
and resorted to redeployment of their 
military aerial platforms and associ-
ated ground-based elements to not 
only protect and support the ground 
forces in peacetime, but also to cater 
for any major conflict or an all out war 
should there be one. Consequently, 
there was escalation of both military 
and political tension between the two 
Asian giants. 

EFFORTS AT DISENGAGEMENT
Since the beginning of the face-off in May 2020, the political and 
military leadership of both India and China have been engaged 
in dialogue to de-escalate the state of military confrontation and 
reduce the level of tension along the LAC to obviate a full-scale 
military conflict along the LAC. So far, 11 rounds of talks between 
the representatives of the military leadership from both sides 

have taken place and under the some-
what limited agreement for disengage-
ment reached, both sides have pulled 
back to a limited extent, their frontline 
troops, tanks, infantry combat vehicles 
and artillery guns. However, the situa-
tion continues to be tense and the pos-
sibility of large-scale military conflict 
continues to loom large over the horizon. 

Even while negotiations between 
India and China for disengagement in 
Eastern Ladakh are in progress, units of 
the IAF and the PLAAF remain deployed 
in the theatre just as they were when the 

although PlaaF has more combat aircraFt, For oPerations in the high mountainous region 
oF ladakh, iaF has the advantage oF exPerience in oPerations at high altitudes.

Today, the PLAAF 
stands as the second 

largest Air Force 
in the world after 
the US Air Force 

whereas the IAF is 
the fourth largest
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border row was at its peak in the year 2020 and there is no per-
ceptible change in the confrontational posture adopted by both the 
Air Forces. The question is whether or not the IAF would be able 
to effectively confront the PLAAF in the event of a large-scale con-
flict that would involve the employment of air power by both sides.

WHERE DOES THE PLAAF STAND TODAY?
Today, the PLAAF stands as the second largest Air Force in the 
world after the US Air Force whereas the IAF is the fourth largest. 
The PLAAF has over 2,000 combat aircraft, which is more than 
triple the heavily depleted strength the IAF currently has on its 
inventory which stands at around 600 as against the established 
strength of around 900. The PLAAF, with its considerably larger 
fleet of combat aircraft supported by advanced air defence sys-
tems, would undoubtedly pose an intimidating challenge for the 
IAF. Besides, the PLAAF is extremely well supported by its domes-
tic aerospace industry that can produce combat platforms of mod-
ern generation in the numbers required. The Indian aerospace 
industry is lagging behind in this respect and has a long way to 
go to catch up with the adversary. Besides, as compared with the 
IAF, the PLAAF has a sizeable long-range strategic bomber fleet 
and has on its inventory, larger fleets of 
strategic assets such as airborne warn-
ing and control system (AWACS) aircraft, 
aerial tankers and combat drones.

The PLAAF has redeployed its fleet 
of combat aircraft opposite the Ladakh 
sector that includes the indigenous 
J-series of fighter aircraft including the 
J-20 which is the latest and the Chinese 
version of the Sukhoi-30 as also the Xian 
H-6 strategic bomber. The PLAAF moved 
into the fifth-generation in 2018 with the 
induction of the Chengdu J-20 Mighty 
Dragon that has been produced by Chi-
na’s Chengdu Aerospace Corporation. 
The J-20 is the world’s third operational 
fifth-generation stealth fighter aircraft 
after the F-22 Raptor and the F-35 Light-
ning II, both from Lockheed Martin. The 
Russian fifth-generation stealth fighter, 
the Sukhoi Su-57 entered service only in December 2020.

OPERATIONS BY COMBAT AIRCRAFT OF PLAAF IN LADAKH
Combat aircraft of the PLAAF undertaking missions in support 
of their ground forces engaged in a conflict with Indian forces 
in the mountainous region of Eastern Ladakh, will be operat-
ing from their air bases in the Tibet Autonomous Region (TAR) 
that are all located at altitudes of over 12,000 feet. In recent 
years, a number of airfields in the TAR have been developed 
with appropriate infrastructure such as hardened shelters for 
combat aircraft, extended runways and deployment of addi-
tional manpower. The airbases of the PLAAF are at Hotan, Gar 
Gunsa, Kashgar, Hopping, Dkonka Dzong, Linzhi and Pangat in 
the Xinjiang and TAR. All these airbases have now been acti-
vated for air operations against India. Operations by combat 
aircraft of the PLAAF will be supported by a network of air 
defence radars and surface-to-air missile units that provide an 
effective ground-based, air defence network.

Although the airbases listed above are fully equipped and 
ready for supporting operations by the PLAAF across the LAC, 
these airfields in the TAR are located at high altitudes on account 
of which there are serious limitations on the weapon load and 

fuel that the combat aircraft of the PLAAF can takeoff with. Aer-
ial refuelling therefore, becomes an inescapable necessity for 
PLAAF aircraft on strike missions if these are to carry weapon 
load as per their design capacity. This imposes limitations on the 
number of strike missions that the PLAAF can undertake against 
Indian targets in Eastern Ladakh. 

However, one factor that ought to be a matter of concern for 
the IAF is the possibility of collusion between the PLAAF and 
the Pakistan Air Force (PAF) in air operations undertaken by 
the former in Eastern Ladakh. Recently, an IL-78 aerial tanker 
of the PLAAF was observed to be landing at Pakistan’s Skardu, 
a PAF air base in Gilgit-Baltistan. Besides, PLAAF aircraft oper-
ating from PAF airbases will not suffer limitations of weapon 
load as these airfields are not at high altitude. As the PAF has 
already offered their airbases in the region for operations by 
the PLAAF, in the event of an escalation of conflict between 
India and China, the PAF could well step in and join hands with 
the PLAAF to strike military targets in Eastern Ladakh.

OPERATIONS BY THE IAF IN EASTERN LADAKH
In response to the menacing posture adopted by the PLAAF, the 

IAF has also ramped up its preparedness 
and has deployed its fleets of Sukhoi-
30MKI, MiG-29 and Mirage 2000 fight-
ers at the forward air bases to deter the 
PLAAF from any misadventure or take on 
the enemy when the need arises. Despite 
the fact that the PLAAF has larger num-
ber of aircraft in its combat fleet, as for 
operations in the high mountainous 
region of Ladakh, the IAF has an advan-
tage over the PLAAF in respect of expe-
rience in operations at high altitudes. 
When required, the IAF will undertake 
combat missions from their permanent 
air bases in the plains of Punjab as well 
as in Jammu and Kashmir with no com-
promise on weapon load and fuel that 
the combat aircraft are required to carry. 
Besides, the recent acquisition of the fleet 
of 22 combat-proven AH-64E Apache 

attack helicopters, has added significant muscle to the capability 
of the IAF to undertake strike missions against the units of the 
PLA such as armoured vehicles or vehicular convoys moving on 
the roads in the mountainous region of Eastern Ladakh to under-
take or support operations on the ground. The fleet of transport 
aircraft consisting of the C-17 Globemaster III heavy-lift aircraft, 
the C-130J Super Hercules and An-32 tactical transport aircraft, 
enables the IAF to execute rapid transfer of equipment and sup-
plies to the areas of operation. Induction of the fleet of 15 CH-47F 
heavy lift helicopter has considerably enhanced the capability of 
the IAF to transport heavy equipment and vehicles in the moun-
tainous terrain of Eastern Ladakh.

But what has provided a real boost to the combat capabil-
ity of the IAF though somewhat limited, is the acquisition of the 
36 Rafale fighters whose induction is currently underway and 
is expected to be completed by the end of next year. Although 
the Rafale is not a stealth fighter aircraft and is classified as a 
fourth-generation plus platform, it is in no way less capable oper-
ationally as compared to the fifth-generation J-20 of the PLAAF. 
Despite the fact that the PLAAF has a much larger fleet of combat 
platforms, the IAF is quite capable and confident of countering 
any threat posed by the enemy in the regime of air power. SP

One factor that ought 
to be a matter of 

concern for the IAF 
is the possibility of 
collusion between 
the PLAAF and the 

Pakistan Air Force in 
air operations by the 

former
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WORLD’S TOP  
MULTI-ROLE MILITARY 
TRANSPORT AIRCRAFT 

The military transport fleet globally has evolved progressively over the years and today 
is a mix of platforms designed for strategic and tactical roles

By Air MArshAl B.K. PAndey (retd)

the heavy lift transPort fleet of iaf contributed immensely during the covid-19 Pandemic in india by airlifting cryogenic oxygen 
containers to/from their filling stations.
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the process of assessment of the capability of a nation 
in the domain of air power, is centred primarily on the quality, 
generation and size of the fleet of combat aircraft the Air Force 
of the nation has on its inventory. Fleets of transport aircraft and 
rotary-wing platforms with the nation’s armed forces which also 
are a part of the nation’s air power, despite their attributes, are 
accorded a relatively lower status as compared with the combat 
fleet. The reason for this is quite understandable as during war, 
the combat fleet of the nation’s Air Force, faces the most daunt-
ing challenges posed by the enemy’s air power. The transport 
and helicopter fleets continue to function in supporting roles 
for transportation of men and materials both in peace and war 
except for the fleets of combat helicopter that are employed for 
offensive missions in the battle zone against the ground forces of 
the enemy. As full scale war is now expected to be a rare occur-
rence, the fleet of military transport aircraft will be employed 
primarily for peacetime tasks related to logistic support mis-
sions both at the national and international levels. 

Over the years, development of military transport aircraft by 
the leading aerospace and defence majors of the world, has been 
focused on larger size of the platform to increase payload capac-
ity. The aim has been to design a platform of higher airlift capabil-
ity so that it is capable of transporting oversize and heavy cargo 
such as battle tanks or large size vehicles. Enhanced operating 
range of the platform has also been one of the objectives of new 
designs. The military transport fleet globally has thus evolved 
progressively and today is a mix of platforms designed for either 
strategic or tactical role. In some cases, the platforms are capable 
of both roles albeit with some limitations. In peacetime, apart 
from routine tasks for the military, the transport fleet is employed 
for civilian tasks as well. The types of transport aircraft available 
globally are dealt with in the succeeding paragraphs. 

AIRBUS A400M ATLAS
The Airbus A400M Atlas is a military transport aircraft designed 
by Airbus Military, now known as Airbus Defence and Space. Fuse-
lage of the aircraft is built in Germany, the wings that are made 
of composite materials, are manufactured in the UK and the final 
assembly of the aircraft is carried out in Spain. Powered by four 
turboprop engines, it is essentially a tactical airlift aircraft, but also 
has strategic airlift capabilities and can function as a flight refuel-
ling aircraft as well. The Airbus A400M Atlas is the most advanced, 
proven and certified military transport aircraft available that com-
bines 21st century state-of-the-art technologies to fulfil the current 
and upcoming needs of the armed forces. It has a payload capacity 
of 37 tonnes and the capability to fly distances up to 8,900 km at 
a cruising altitude of 37,000 ft and at a speed of up to Mach 0.72. 
It can even climb to an altitude of 40,000 ft for special operations.

The A400M Atlas made its inaugural flight on December 
11, 2009 and the first production aircraft was delivered to 
the French Air Force in August 2013. The aircraft has been 
employed in operational role by the French and Turkish Air 
Forces in Afghanistan, the Central African Republic, African 
Sahel Region, Mali and in the Middle East to support air opera-
tions over Iraq and Syria. During the COVID-19 Pandemic, the 
Royal Air Force deployed the A400M on medical evacuation 
missions to transport patients from the Scottish Islands that 
have limited medical facilities to mainland hospitals for emer-
gency treatment. The A400M was converted for medical evacu-
ations using a configuration developed quickly by the French 
military aeronautical research and test centre. The German Air 
Force utilised this aircraft to transport COVID-19 patients from 
France to German hospitals.

C-27J SPARTAN NexT GeNeRATIoN
The Alenia C-27J Spartan is a high-wing military transport 
aircraft powered by twin turboprop engines from Roll-Royce. 
The aircraft has been developed and manufactured by Leon-
ardo’s Aircraft Division of Italy. It is an advanced derivative 
of the G-222 produced by Alenia Aeronautica and is equipped 
with the engines and other systems that are fitted on the larger 
Lockheed Martin C-130J Super Hercules. It undertook its inau-
gural flight on September 24, 1999 and entered service with 
the Italian armed forces in October 2006. The aircraft has a 
top speed of 602 kmph, an operating range of 1,759 km and a 
ferry range of 5,852 km. The aircraft has a maximum payload 
capacity of 11.6 tonnes. The US received its first C-27J Spartan 
on September 25, 2008.

The C-27J can be quickly configured to carry out tacti-
cal transport missions including transportation of troops and 
cargo, drop paratroopers, undertake medical evacuation as 
well as provide humanitarian assistance and disaster relief, 
fire fighting, Intelligence Surveillance and Reconnaissance mis-
sions, Maritime Patrol and tactical support missions. The com-
bat proven C-27J can be equipped with a full Defensive Aids 

maximum range 4,800 nm (8900 km)

high speed m 0.72

cargo hold volume 340 m³

delivery heavy payloads up to 37 tonnes

engines euroProp international (ePi) tP 400 
turboprop

fly distances up to 4,800 nm/8,900 km, at a cruising 
altitude up to 37,000 ft/11,300 m

speed up to mach 0.72

service ceiling up to 40,000 ft/12,200 m

fuselage external Width 5.64 metres / 18 ft 6

source: https://www.airbus.com/defence/a400m.html#tactical

airBUS a400M atlaS

Weights

mtoW (normal - 2.5 g) 70,107 lb / 31,800 kg

maximum landing Weight (6 ft/s) 67,241 lb / 30,500 kg

normal landing Weight (10 ft/s) 60,627 lb / 27,500 kg

max Payload (normal - 2.5 g) 25,574 lb / 11,600 kg

max Payload (tactical - 3 g) 17,857 lb / 8,100 kg

fuel capacity 3,255 us gal / 12,320 l

engines: 2 rolls-royce
ae 2100-d2a

4,637 shp each / 3,458 kw 
each

take-off ground run  
(mtoW, isa, s.l.)

1,903 ft / 580 m

top cruising speed 325 ktas / 602 km/h

service ceiling 30,000 ft / 9,144 m

max range 3,160 nm / 5,852 km

source: leonardocompany.com

C-27J SPartaN Next GeNeratioN
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Sub-Systems suite, secure communications and battlefield bal-
listic protection in order to operate in high threat environments. 
The aircraft, which is on the inventory of 15 countries and 16 
operators around the world, demonstrated its capabilities in the 
fight against the COVID-19 Pandemic by carrying out critical 
support and transportation missions since its outbreak. 

ANToNoV AN-124 RUSLAN
The Antonov An-124 Ruslan whose NATO name is “Condor”, was 
designed in the 1980s by the Antonov Design Bureau of Ukraine 
that was then a part of the Soviet Union. The An-124 is a very 
large, four-engine, strategic airlift aircraft that has the capability 
of carrying a payload of 150 tonnes over a distance of 3,700 km. 
Without any payload, the aircraft has a ferry range of 14,000 
km. The An-124 undertook its maiden flight in 1982 and was on 
public display for the first time at the Paris Air Show in 1985. 
The aircraft entered military service in 1986 and received civil 
certification on December 30, 1992. A total of 55 aircraft were 
produced in the period 1982 to 2004. The two major variants 
of the aircraft are the basic An-124 model and the Russian civil-
certified An-124-100. Other models include the An-124-100-150 
and the An-124-100M-150. In September 2004, series produc-
tion of the aircraft that had been stopped, was restarted as a joint 
venture between Russia and Ukraine and 80 more were manu-
factured by 2020 by aerospace companies Aviastar and Aviant. 

Soon after the onset of the COVID-19 Pandemic, an AN-124 
aircraft of NATO-supported Strategic Airlift International Solu-
tion or SALIS programme, airlifted 48 tonnes of medical equip-
ment included facemasks, surgical gloves and protective suits 
from Tianjin in China to Bratislava, capital of Slovakia. Antonov 
Airlines of Ukraine, a leader in the world market for air transpor-
tation of super heavy and oversized cargo, airlifted by An-124, 
over eight million masks from Shanghai in China to Leipzig in 
Germany and 150 tonnes of PPE from China to Paris. Recently 
the airline transported a very large consignment of oxygen con-
centrators from Israel to India for battling the Pandemic. 

BoeING C-17 GLoBeMASTeR III
The Boeing C-17 Globemaster III is a large transport aircraft 
designed and developed by McDonnell Douglas in the period from 
the 1980s to the early 1990s, specifically for military use. Boe-
ing merged with McDonnell Douglas in 1997 and took over the 
responsibility of manufacturing this platform. A total of 279 C-17s 
were built in the period 1991 to 2015. The last C-17 manufactured 
was at the Boeing facility at Long Beach, California which took to 
the air on November 29, 2015. Designed to undertake both stra-
tegic and tactical airlift missions, the C-17 Globemaster III is capa-
ble of fulfilling air mobility requirements of the US armed forces, 
particularly for large or heavy non-palletised outsize cargo. In 
addition, the platform is capable of roles such as medical evacua-
tion. This heavy-lift platform is in service with the armed forces of 
the US, India, the UK, Australia, Canada, Qatar, the UAE, Kuwait 
and NATO Heavy Airlift Wing. The aircraft can haul a maximum 
payload of 77.5 tonnes and has an operating range of 4,400 km. 
It is designed to operate from runways as short as 3,500 ft and 
is capable of operating even from unpaved runways. A unique 
feature of this aircraft is that its engine reverse thrust is oper-
able in flight as well. During the COVID-19 Pandemic, 45 tonnes 
of medical equipment, including 1,00,000 protective suits, were 
airlifted by a C-17 Globemaster III from the Republic of Korea to 
Bucharest in Romania on March 26 2020. In addition, the C-17 
was employed for airlifting medical equipment from Germany 
and Dubai to India as also for transportation within the country.

BoeING KC-46 PeGASUS
The Boeing KC-46 Pegasus is a military transport aircraft that 
is a derivative of the Boeing 767 airliner. It is a wide-body, low 
wing platform that is powered by two Pratt & Whitney turbofan 

length (m) 69.10

height (m) 21.08

Wing span (m) 73.30

Wing area (m) 2628

cruise speed (km/h) 800-850

operational range (km) 15700

operational ceiling (m) 11600

source:https://antonov.com/en/history/an-124-ruslan

aNtoNoV aN-124 rUSlaN

Wingspan to Winglet tip 169.8 ft (51.74 m)

length 174 ft (53.04 m)

height at tail 55.1 ft (16.79 m)

fuselage diameter 22.5 ft (6.86 m)

engines four Pratt & Whitney PW2040 
(military designation f117-PW-100) 
40,440 pounds thrust each

Seating

sidewall (Permanently 
installed)

54 (27 each side, 18 inches wide, 24 
inch spacing center to center)

centerline (stored on board) 48 (in sets of six back-to-back, 8 sets)

Palletized 80 on 8 pallets, plus 54 passengers 
on sidewall seats

Cockpit

flight crew 2 pilots

observer positions 2

source: https://www.boeing.com/defense/c-17-globemaster-iii/

BoeiNG C-17 GloBeMaSter iii

Width 156 ft 1 in (47.5 m)

length 165 ft 10 in (50.5 m)

height 52 ft 10 in (16.1 m)

engines two Pratt & Whitney PW 4062 with 62,000 
lbf (289.13 kn) thrust

maximum takeoff 
Weight

415,000 lbs (188,241 kg)

maximum landing 
Weight

310,000 lbs (140,614 kg)

fuel capacity 212,299 lbs (96,265 kg)

maximum air speed .86 mach (650 mph)

source: https://www.boeing.com/defense/kc-46a-pegasus-tanker/

BoeiNG KC-46 PeGaSUS
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engines. The aircraft is capable of strategic transport role and is 
also designed to undertake aerial refuelling tasks. It was devel-
oped primarily to replace the Boeing KC-135 Stratotankers. The 
KC-46 undertook its maiden flight on September 25, 2015 and 
entered service with the US Air Force in January 2019. The US 
Air Force has plans to induct a total of 179 aircraft by 2027. The 
fuselage has palletised passenger seating for 58 or can accom-
modate 18 pallets in cargo configuration. The aircraft can also 
be employed for aero-medical evacuation and can accommodate 
54 patients. The aircraft has a maximum payload capacity of 29 
tonnes. For its aerial refuelling role, at the rear of the aircraft is 
a refuelling boom supplemented by air refuelling pods at each 
wingtip and a centreline drogue system under the rear fuselage. 
Boeing is keen to supply this platform to India for the IAF that is 
planning to induct six flight refuelling aircraft in the near future.

eMBRAeR C-390 MILLeNNIUM
The C-390 is the largest and most complex aircraft project 
ever undertaken by the Brazilian manufacturer Embraer. It is 
also the company’s first new military product in more than a 
decade. In April 2009, Embraer received an order valued at 
$1.3 billion from the Brazilian Air Force for the development 
of the C-390 medium-weight military transport aircraft. This 
high-wing twin-jet made its first flight in February 2015 and 
its arrival on the scene intensified globally, competition in the 
20-tonne air transport segment. The aircraft that was assem-
bled at Embraer’s Gavião Peixoto plant in Brazil, was accorded 

its initial operating clearance in December 2017 and received 
type certification in October 2018.

Powered by two turbofan engines, the C-390 has a cargo 
bay equipped with an aft ramp and is capable of transporting 
a wide variety of cargo weighing up to 26 tonnes including 

maximum Payload (concentrated) 26 metric ton / 57,320 lb 

maximum Payload (distributed) 23 metric ton / 50,706 lb 

Wing usable fuel capacity 23.9 metric ton 

maximum cruise speed 470 ktas/mach 0.80 

altitude ceiling 36,000 ft 

range with 26 metric ton (57,320 lb) 1,080 nm 

range with 23 metric ton (50,700 lb) 1,470 nm 

length 35.20 m / 115 ft 5 in 

height 11.84 m /38 ft 10 in 

Wing span 35.05 m / 115 ft

cargo volume 169 m³ 5,970 ft³

iae v2500-e5 engines with 31,330 lb of take-off thrust 

source: embraer

eMBraer C-390 MilleNNiUM

the embraer c-390 millennium aircraft can be configured to Perform various conventional oPerations such as trooP, viP and cargo 
transPortation, and more sPecialised logistical oPerations such as aerial refuelling as a tanker. this neW bird has also been actively 

engaged and rather heavily in combating covid-19. 
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armoured vehicles. The aircraft is fitted with state-of-the-art 
loading and unloading systems for handling cargo. The aircraft 
can be configured for medical evacuation, search and rescue 
missions or for in-flight refuelling missions. The C-390 can 
attain a maximum altitude of 10,973 metres and can reach a 
maximum speed of 987 kmph. The normal and ferry range of 
the aircraft are 2,590 km and 6,130 km respectively. 

Since the beginning of the COVID-19 Pandemic, the Brazil-
ian Air Force has operated the C-390 for logistic support mis-
sions, carrying tonnes of essential supplies to fight the Pan-
demic in Brazil. Additionally, in August 2020, it operated one 
C-390 in a humanitarian mission to the Republic of Lebanon, in 
support of the population of Beirut.

ILyUShIN IL-76MD-90A 
The Ilyushin IL-76MD-90A is a military transport aircraft with a 
code name IL-476 that has been developed by Ilyushin Aviation 
Complex, a subsidiary of United Aircraft Corporation (UAC). It is 
a modernised version of the IL-76MD which itself was based on 
the IL-76 cargo aircraft platform. The first Il-76MD-90A prototype 
that was rolled out in December 2011, undertook its maiden flight 
in September 2012. The first IL-76MD-90A aircraft was delivered 
to the Ministry of Defence of the Russian Federation in April 2019. 
The IL-76MD-90A was developed to transport military equipment, 
armed personnel, heavy vehicles and cargo, apart from under-
taking paradrop missions. The aircraft carries an aerial-delivery 
system for air dropping of cargo, transportation of cargo contain-
ers and pallets. It has a maximum takeoff weight of 210 tonnes 
and can carry a maximum payload of 52 tonnes. The aircraft can 
carry 126 paratroopers or a maximum 225 troops in double-deck 
arrangement. It can also house special equipment to carry 114 
injured persons during medical evacuation. The aircraft requires 
a runway length of a minimum of 1,700m for takeoff from a con-
crete runway, can cruise at a speed of 850 kmph and fly at a maxi-
mum altitude of 12,000 m. The maximum range of the aircraft is 
8,500 km. In the battle against the COVID-19 Pandemic, the IL-76 
fleet of the IAF played an important role by transporting medical 
equipment, supplies and personnel from locations abroad to India 
as well as within the country. 

LM C-130J-30 SUPeR heRCULeS
The C-130J Super Hercules is a tactical airlift aircraft produced 
by the US aerospace and defence major Lockheed Martin. This 

new model incorporates all of the unmatched performance traits 
and capabilities found in its core design and amplifies them 
to new levels of technology, capability and reliability. Globally, 
there are now 25 operators in 21 countries including India that 
operate or will operate the C-130J. The aircraft is powered by 
four turboprop engines, is of high-wing design, has a tail load-
ing ramp and has a maximum payload capacity of 19 tonnes. 
The Super Hercules is a comprehensively upgraded version of 
the C-130 Hercules and is the only model that continues to be 
in production. The IAF has so far inducted a total of 12 of this 
platform and currently has eleven on its inventory, having lost 
in a crash which is to be replaced. On August 20, 2013, the IAF 
set a record of high altitude operations by landing a C-130J at 
the Daulat Beg Oldi airstrip in Ladakh that is located at a height 
of 16,614 feet. The Super Hercules has been used extensively 
by the US Air Force to support military operations in Iraq and 
Afghanistan. To date, there is no aircraft in history, currently in 
production or operation that can match this platform. 

With the outbreak of the COVID-19 Pandemic, the IAF swung 
into action and pressed into service its fleet of C-130J to carry 
out sorties from different parts of the country to airlift oxygen 
containers, cylinders, essential medicines, equipment required 
for setting up and sustaining COVID hospitals and facilities in the 
fight against fresh surge in COVID-19 cases. Tasks undertaken 
also included airlift of doctors and nursing staff from Kochi, 
Mumbai, Vizag and Bengaluru for various hospitals in Delhi.

The FINAL WoRD
All military transport aircraft that are designed primarily for 
strategic or tactical roles for the armed forces, also play a 
major role in the civil domain. These platforms are capable of 
undertaking disaster relief missions or providing much needed 
logistic support to the nation in the event of large scale human-
itarian disaster such as floods, earthquake or disasters such as 
the ongoing COVID-19 Pandemic. The military transport air-
craft of a nation are always the first to appear on the scene 
to execute assigned tasks with high degree of efficiency and 
professionalism. SP

length of the aircraft 46.60 m

height of the parked aircraft 14.76 m

Wing span 50.50 m

Wing area (trapezoidal) 300m2

turbofan bypass engine Ps-90a-76 4

maximum takeoff weight 210 t

maximum payload 52 t

cruising speed 820-850km/h

flight altitude 9000-12000 m

cargo cabin capacity 321m3

source: https://www.aviastar-sp.ru/en/products_and_services/aircraft/
il_76md_90a/

ilyUShiN il-76MD90a 
length 112 ft 9 in/34.37 m

height 38 ft 10 in/11.84 m

Wingspan 132 ft 7 in/40.41 m

Powerplant four rolls-royce ae 2100d3 
engin; ge-dowty aerospace r391 
6-blade propellers, all composite

maximum take-off weight 164,000 lb/74,389 kg

maximum paload* 46,700 lb/21,183 kg

operating weight empty 88,252 lb/40,030 kg

Zero fuel weight** 129,00 lb/58,513 kg

landing distance (135,000 lb) 3,000 ft/914

range (40,000 lb payload) 21,160 nm/4,000 km

maximum cruise speed 365 ktas/675 km/hr

* Assumes wing relieving fuel
** Higher zero fuel weight allowable with wing relieving fuel
source: lockheed martin

lM C-130J-30 SUPer herCUleS
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DEPARTMENT OF SPACE 
OFFERS INNOVATIVE 

COLLABORATIONS TO 
MANAGE THE CRISIS

Three ventilators and an oxygen concentrator have been developed by ISRO’s Vikram 
Sarabhai Space Centre and are soon expected to be commercially produced

By Ayushee ChAudhAry
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(Left) the MInIster of state for DeveLoPMent of north 
eastern regIon (I/C), PrIMe MInIster’s offICe, PersonneL, 
PuBLIC grIevanCes & PensIons, atoMIC energy anD sPaCe, 
Dr JItenDra sIngh takIng an onLIne revIew MeetIng wIth 
the senIor offICIaLs of the DePartMent of sPaCe on CovID 
suPPort By the DePartMent, In new DeLhI on May 6, 2021; 

(rIght aBove) karnataka ChIef MInIster fLags-off garuDa’s 
Drone sanItIsatIon

Dealing with the havoc that the crisis has brought 
along in the country during the past couple of weeks, innovation 
and collaboration has been observed with players from various 
industries contributing in their own ways. The Department of 
Space (DoS), Government of India has also been active in initiat-

ing relevant discussions and steps to curb the virus. Recently, in 
a notable feat, the Indian Space Research Organisation’s (ISRO) 
Vikram Sarabhai Space Centre (VSSC) in Thiruvananthapuram, 
has developed three different types of ventilators and an oxy-
gen concentrator to help cope with the shortage of these critical 
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medical equipment across the nation. Technology transfer for 
the commercial production of these three ventilators and an 
oxygen concentrator is likely to be done this month itself.

Based on the designs, features and specifications, the venti-
lators have been named as PRANA, VaU and SVASTA. All three 
are said to be user-friendly, fully automated and with touch-
screen specifications, meeting all safety standards and have 
been checked by doctors and other experts for efficacy.

PRANA is short for Programmable Respiratory Assistance for 
the Needy Aid and is capable of delivering respiratory gas or oxy-
gen-rich air to the patient by automated compression of an AMBU 
(Artificial Manual Breathing Unit) bag. Also referred to as self-
inflating bag, AMBU bag, is commonly used to provide positive 
pressure ventilation to people who are not breathing adequately.

SVASTA stands for Space Ventilator Aided System for Trauma 
Assistance and is designed to work without electric power. 
SVASTA is said to operate on compressed air and achieves dif-
ferent modes of ventilation through mechanical settings alone.

The VaU or the Ventilation Assistance Uniton is a low-cost 
dual-mode ventilator that can work with either medical oxygen 
from the hospital or with ambient air. What makes it more spe-
cial is that it has the possibility to be used not just as an ICU 
ventilator but also as a portable or home ventilation unit.

Apart from the three ventilators, the VSSC has also devel-
oped a portable medical oxygen concen-
trator called Shwaas that is capable of 
supplying 10 litre enriched oxygen per 
minute, adequate for two patients at a 
time. It enhances the oxygen gas content 
by selectively separating the nitrogen 
gas from ambient air through Pressure 
Swing Adsorption (PSA). 

Teams of space scientists from mul-
tiple disciplines at the ISRO facility had 
begun working on the ventilator designs 
last year itself, following the outbreak and 
took on the challenge last month with the 
surge in the COVID infections and fol-
lowed demand for ventilators. The models 
were unveiled last year and the eventual tests were now taken up.

Apart from the technologies through these devices, ISRO 
is also providing geospatial tools and location-based solutions 
including a national-level COVID tracker, ‘Bhuvan-COVID-19’, 
developed by ISRO’s National Remote Sensing Centre.

Department of Space proviDeS oxygen to StateS
Union Minister of State, Dr Jitendra Singh also stated last week 
that DoS has gone beyond its call to provide COVID related 
support, mainly liquid oxygen, to states of Tamil Nadu, Kerala, 
Andhra Pradesh and to Chandigarh.

ISRO Chairman Dr K. Sivan informed in an online review 
meeting that 9.5 tonnes of oxygen is being given to Tamil Nadu 
and Kerala per day, besides that the oxygen capacity of Andhra 
Pradesh and Chandigarh was augmented. “87 tonnes of liquid 
oxygen (LOX) manufactured and supplied by ISRO Propulsion 
Complex, IPRC has already been given to Tamil Nadu and Kerala 
by ensuring 24x7 work schedule. Moreover, 12 metric tonnes of 
LOX sent to augment oxygen availability in Andhra Pradesh,” he 
added, according to a statement released by the department.

The department is also ensuring supply of oxygen cylinders 
for local public in Andhra Pradesh and Kerala, Singh said, fur-
ther adding that the manufacturing of advanced medical devices 
designed by the department including ventilators, PRANA, 

SVASTA and VaU shall be taken up with industries at the earliest.
The Space Application Centre at Ahmedabad has success-

fully converted 2 Liquid Nitrogen Tanks of about 1.65 lakh litres 
into liquid oxygen tanks for storage and supply in Ahmedabad 
and nearby hospitals. The Minister also informed that oxy-
gen concentrators being procured for dispensaries for use by 
patients and the design of disinfectant chamber for baggage & 
new oxygen concentrators is already in progress.

The other technological support provided by the Department 
includes, COVID vaccination centers mapping across India inte-
grated with Cowin app to help citizen reach the nearest vaccina-
tion center, deployment of non-contact thermal camera developed 
by Space Applications Centre (SAC), development of COVID-19 
dashboard in sync with Ministry of Health and Family Welfare 
(MoHFW) and the development of a mobile app ‘FIGHT CORONA’ 
in collaboration with ICMR, Dibrugarh, Assam for collection of 
geotagged information of COVID-19 cases in the state of Tripura.

Singh has also nudged the department to explore the possi-
bility of creating more COVID Care Centres apart from the ones 
established in Bengaluru, Shillong and Sriharikota.

Apart from contributing to the pandemic relief, the Depart-
ment of Space is continuing to work on the 10 scheduled satel-
lite launch projects including the unmanned Gaganyaan Mis-
sion in December this year.

DroneS for SanitiSation & 
DeliverieS
ISRO recently undertook the trials for 
drone-based delivery of medicines, veg-
etables and disinfectant spray at their 
staff quarters in Sriharikota, using drones 
from the drone-as-a-service startup, 
Garuda Aerospace. This was done in as 
an attempt to reduce physical interaction 
of the staff with the outside world to mini-
mum and to look at automation as a solu-
tion. ISRO is considering complete imple-
mentation of the drones after it receives 
internal approvals from the management.

Garuda Aerospace is a Chennai-based start-up that designs, 
builds and customises unmanned aerial vehicles or drones for 
multiple applications. The start-up had deployed 15 ‘White 
Knight’ drones in Bengaluru as a part of feasibility analysis and 
field trials starting this month to deliver medicines and vac-
cines in four hospitals in the Bengaluru Central constituency.

The start-up has developed and manufactured a highly spe-
cialised delivery fleet of 30 “White Knight” drones to deliver 
emergency medical kits, COVID-19 vaccines and medicines as 
well as carry sanitisation operations across the country.

The White Knight drones are equipped with a temperature 
controlled module, can carry a payload of 35-40 kg and travel 
50-60 km with an endurance capacity of two hours.

The state of Karnataka is aiming to adopt drone technol-
ogy to deliver COVID-19 vaccines to remote areas, medicines 
in containment zones and to sanitise the primary health cen-
tres in the state. Chief Minister B.S. Yediyurappa launched the 
drone-based sanitisation of public places and drone delivery of 
medicines on a trial basis in the city last week.

A taskforce headed by Bengaluru Central Member of Parlia-
ment, P.C. Mohan has got Garuda Aerospace on-board to run 
the pilot project in the city. Garuda Aerospace has been con-
ducting sanitisation operations in different parts of Bengaluru 
as well as in Tamil Nadu.  SP

Based on the 
designs, features and 

specifications, the 
ventilators have been 

named as PRANA, 
SVASTA and VaU



COVID-19  Airlines

17ISSUE 5 • 2021 www.sps-aviation.com

New Normal
While uncertainty looms large over global travel’s restoration, the airline industry has to 

overcome the financial grievances as well as innovate for transforming consumer behavior

By Ayushee ChAudhAry
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After the widespread travel restrictions across the 
globe due the pandemic and the fallen demand, the destinations 
worldwide welcomed 1 billion fewer international arrivals in 
2020. Since then the airline industry has been through a down-
turn as deep as any it has ever experienced, stated the United 
Nations World Tourism Organisation (UNWTO). As the restric-
tions started to ease, the emergence of new variants of the novel 
coronavirus have again nudged the governments to reverse the 
opening, with almost entire closures most prevalent in Asia and 
the Pacific and Europe.

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

While uncertainty looms large over global travel getting 
back to normal, the pandemic has also transformed travel 
behaviours. As airlines deal with the hit, they not only have to 

recover but also restructure and reinvent with the changed sce-
nario. Gaining consumer confidence specifically with safety and 
hygiene along with convenient procedures will be significant.

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

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

RestRuctuRing, Redesigning & ReRouting
With more and more people getting vaccinated, travelling 
within the country certainly has an upper hand as international 
travel is still likely to face delay. Passengers are also willing to 

airlines now have to restructure anD reinvent with the changeD scenario. gaining consumer confiDence sPecifically with safety anD 
convenient ProceDures will be significant. 
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spend less and travel to unexplored local destinations instead 
of the usually thronged tourist spots. This will lead to increased 
domestic travel, and restructuring of routes. As and when travel 
bubbles emerge before entire international travel starts, the 
routes will again be impacted based on that.

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

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

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

When it comes to the prices there are two sides to this coin. 
While people are looking for more feasible options, the reduced 
frequency and demand, and the financial lag have taken the 
prices up for most airlines. At the same time, the airlines are 

also exploring new routes, which is likely to reduce the eco-
nomic burden. This will be a tricky balance for airlines to main-
tain especially in countries like India.

Carolyn Prowse, the Chief Commercial Officer of the Mexican 
low-cost airline, Volaris touched upon these points in a CAPA 
(Centre for Aviation) live session sharing the airline’s recovery 
story. Established in 2006, Volaris has grown to an impressive 
market share of over 40 per cent of the Mexican domestic mar-
ket in the restart since the depths of COVID-19. “There are three 
different elements to our ultra-low-cost model that have made 
us successful in terms of the recovery. The first is that we are 
very focused on leisure and the VFR traffic, and that makes up 
over 70 per cent of our business. And those are the segments 
that have rebounded more quickly coming out of this pan-
demic. The second thing is that all of our capacity is domestic 
or regional, and the final element is that our costs have allowed 
us to stimulate demand with the low base fares, as we’ve seen 
the first signs of recovery, but also to be able to make this up in 
the ancillary revenue. Our ancillary per passenger was 36 per 
cent higher than in the previous year, and it now accounts for 
approximately 50 per cent of our revenues,” said Prowse.

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

Common travel passes like that introduced by the Interna-
tional Air Transport Association (IATA), or a destination tracker 
announced by UNWTO and IATA will become more common to 

In MAy 2021, AAI repOrteD the fOllOwIng 
trAffIC hIghlIghts fOr MArCh 2021

international
1.6 million, -37.6% yoy

international
172,467 tonnes, +29.4% yoy

Passengers
16.9 million, -3.4% yoy

Cargo
282,407 tonnes, +34.2% yoy

airCraft MoveMents
168,472, +2.7% yoy

Domestic
15.3 million, +2.5% yoy

Domestic
109,940 tonnes, +42.5% yoy

Domestic
151,729, +6.8% yoy

international
16,743, -23.9% yoy
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boost confidence and accelerate recovery of the sector. Many 
countries and organisations are deliberating on digital certifi-
cates as well that would include an individual’s update around 
the vaccines, infection, etc. all in one place.

Like it or not, airlines will have to invest more on digiti-
sation. The Mckinsey report noted that before the pandemic, 
airlines spent roughly 5 per  cent of their revenue on IT and 
this will have to go up because in a progressively digital world, 
“bytes carry more value than bricks if used well”. Investing in 
the right tools and technology can not only help monetise assets 
better but also significantly improve operating efficiency and 
customer experience.

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

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

FReighteR Fleet
During the past year, the industry has 
witnessed an increased use of cargo as 
opposed to the low cargo rates that pre-
vailed prior to the pandemic with the rise in e-commerce, and 
the transportation of medical goods. Before the pandemic, cargo 
typically made up around 12 per cent of the sector’s total revenue, 
however that percentage tripled last year, as noted in the Mck-
insey report. Data from the Airline Analyst revealed only 21 of 
the airlines globally (that disclosed their operating performance) 
achieved positive operating profits for the third quarter of 2020, 
traditionally the industry’s most profitable quarter. Among these 
21 airlines, cargo revenue accounted for 49 per cent of total rev-
enues on average. Considering this high demand and low sup-
ply of air freight at present, airlines could investigate short- to 
medium-term opportunities to boost their cargo services. 

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

IATA stressed that the air cargo industry is at the threshold 
of a giant leap into digital transformation as passenger airlines 

discover its vital cash-generating contribution to their survival 
during the pandemic. The international association is expecting 
air cargo to continue to outperform other modes of transport 
with volumes to grow by another 13 per cent.

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

aviation tRends in asia and india
Centre for Aviation suggested that aircraft deferrals will play a 
key role in Asian airline recovery. Although several airlines acted 
quickly and secured deferrals relatively early in the pandemic, 
some important negotiations have occurred more recently. 
These latest arrangements highlight the differing approaches 
to deferrals being taken by the region’s airlines, CAPA stated 

citing the examples of Korean Air and 
Singapore Airlines that have made sub-
stantial deferrals to push back spend-
ing commitments while also preserving 
their long term fleet renewal strategies. 
According to CAPA, deferrals represent 
one of the main tools airlines have avail-
able for pausing growth and reducing 
fleet costs, along with early retirements, 
lease returns and order cancellation.

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

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

strategic dilemma for policy makers and regulators.
•	 Demand	 uncertainty	 exacerbated.	 Domestic	 airline	 traffic	

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

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

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

•	 The	current	‘bubble	arrangements’	likely	to	continue.	Limi-
tations for passenger belly capacity will be positive for 
freighter operators.

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

According to 
CAPA, deferrals 

represent one of the 
main tools airlines 
have available for 

pausing growth and 
reducing fleet costs, 

along with early 
retirements, lease 
returns and order 

cancellation.
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EuropE 
witnEssEs 
38,000  
flights 
in  
April 2021 
AlonE
From the start of April through the first 
week of May, overall, business aviation flight 
activity in Europe was up 10 per cent on same 
period in 2020

By Ayushee ChAudhAry

one year ago, a storm in the name of CoviD-19 pandemic 
brought the aviation industry to a halt like never before. Euro-
pean carriers were among the worst hit with the fall of 73.7 
per cent in full-year traffic following North American and Asia-
Pacific airlines, according to the International Air Transport 
Association (IATA). However, as the things started to settle 
down, the business aviation industry in particular garnered a 
lot of attention as the preferred mode of transport considering 
the social distancing norms. Uncertainty still hangs overhead 
but Europe seems to be on an optimistic side.

In March 2020, the air traffic in Europe dropped to 60 
per cent in just seven days, as per Eurocontrol that supports 
European Aviation through information on air traffic situation. 
The European Business Aviation Association (EBAA) also high-
lighted that the year 2020 was the worst year in the civil avia-

tion history, representing a loss of 1,60,000 business aviation 
flights (-25 per cent), which is about an average of 450 less daily 
flights compared to 2019. 

One year down the line, things still looked shaky but last 
month came with some sunshine for European business avia-
tion market. In Europe, business aviation activity is up 19 per 
cent compared to locked-down March 2020, although still 20 
per cent behind comparable March 2019. Still, the rolling aver-
age daily activity has recovered to its highest level since October 
last year when the secondary lockdowns began. 

According to data research and consulting company, WingX 
Advance, from the start of April through the first week of May, 
global business aviation traffic was up 200 per cent on last year, 
down by 8 per cent versus April-May 2019. In Europe too overall, 
business aviation flight activity is now up 10 per cent on same 
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period in 2020, but still 20 per cent below 2019 trends. Daily busi-
ness aviation flight activity has also picked up 30 per cent com-
pared to the trough during the winter wave.

The busiesT markeTs in europe
France has come out as the busiest market of the year, as it is 
up 13 per cent, with domestic traffic up by 40 per cent. This is 
despite the fact that overall, flights from France are still 22 per 
cent behind 2019. France has also come out as the largest mar-
ket for business aviation activity this year, with 21.8K sectors 
flown, being up by 2 per cent compared to 2020.

The UK is the third busiest market this year despite major 
lockdowns, while Russia and Turkey displayed the largest growth 
in traffic this year, with more than 60 per cent increase com-
pared to the last year. Most of this growth has been attributed to 

domestic traffic. Turkey’s domestic activity is up 57 per cent, and 
international connections have more than doubled with Russia, 
Albania, Iraq, UAE and Israel. Additionally, business jet activity 
out of Turkey is trending 10 per cent higher than same period 
2019. WingX also noted that other countries in Europe are seeing 
a stronger recovery this year with business jet and prop activity 
being up 13 per cent in Spain, 22 per cent in Italy, and 29 per cent 
in Russia, compared to January-April 2020. 

 European airports including Vnukovo, Mallorca, Ataturk, 
Belgrade, Athens, Ibiza, Larnaca, Cannes, Riga have experi-
enced strong rebounds this year. 

business aviaTion flighT Trends
There had been thirty-eight thousand business aviation flights in 
Europe in April 2021 as per WingX. This number is twenty-five 

Dassault aviation has announceD the all-new Falcon 10X,  Featuring 
inDustry’s largest cabin anD most aDvanceD technology on a business 

Jet. the very-high-sPeeD, ultra-long-range Falcon 10X will come with 
innovative saFety Features DeriveD From latest Fighter technology 

anD will oFFer an unrivalleD Passenger eXPerience over both short- 
anD long-Duration Flights. 
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thousand more than that in April last year. On a year-to-date basis, 
the European region is now 8 per cent ahead of last year in terms 
of traffic. 

Observing some notable trends, business jet and prop depar-
tures in France are up 12 per cent this year, with 26 per cent 
gains in Spain, 34 per cent growth in Italy, 42 per cent increase in 
activity in Russia, and 70 per cent year-to-date increase in Turkey. 
The highest scaling has been noticed in the private flight activ-
ity which is up 25 per cent more sectors this year compared to 
the last one. However, international flow is still the weakest, with 
even the busiest connection between France and Switzerland 
still being nine per cent down on last year. For the year so far, 
non-commercial business aviation traffic was the one with the 
maximum recovery. Private flights now up 12 per cent this year 
in comparison to the last while branded charter activity fell back 
severely in 2021, still down two per cent on year-to-date 2020, 
according to WingX Advance’s data.

In addition to that, the strongest recovery this year has been 
displayed by very light jets with activity up by 36 per cent. Tur-
boprops are also noted as flying much more in Europe this year 
with their hours having gone up 27 per cent. Heavy and ultra-
long range jets on the other hand are flying 7 per cent more than 
in the first four months of 2020. The Embraer Legacy has come 
out as the busiest heavy jet in Europe, sectors up 13 per cent this 
year, one per cent more compared to same period in 2019.

easing mobiliTy encourages recovery
Europe witnessed a large bounce in April business aviation activ-
ity with flights up by 189 per cent in the first two weeks of April 
2021 vs April 2020. A major reason for this has been the grad-
ual easing of mobility restrictions. Another factor impacting the 
recovery could be that Europe is starting to see the effect of stop-
start vaccination programs and hesitant reopening, WingX noted. 

This ease has panned out well for the industry in the fourth 

month of the year otherwise even in March the scenario appeared 
to be sluggish. In March, WingX had noted European flight activ-
ity to be still well below pre-pandemic trends, with the total fleet 
declining more than 60 per cent in the first half of March, and 
airlines going through the steepest drop as flights were down by 
72 per cent. The business aviation activity too was 16 per cent 
below normal. Despite that low, the BizAv activity was relatively 
robust with private and corporate flight departments being the 
sturdiest. Recovery in private operations was most evident in 
Spain, Austria, Russia, Turkey and Italy in March.

EBAA’s traffic tracker report released in March stated, “A year 
ago, COVID-19 hit Europe and had a huge impact on aviation. 
From the historical month of March and April 2020 onwards, 
business aviation has been hitting a bumpy recovery road. After a 
rapid recovery through summer 2020, the industry has (up until 
now) stabilised at around -25 per cent of its normal levels. Some 
general trends exist; however, the state of the industry remains 
very disparate depending on the different countries, the different 
airports and the different routes (and several other factors).” 

EBAA also added that March 2021 reinforced the trend 
observed in January and February which was that Europe is 
divided into two zones. In Eastern Europe, business aviation is 
“globally” experiencing a positive start of the year (even compared 
with pre-Covid times). However, Western Europe (accounting for 
the biggest business aviation markets) remains the most impacted 
by the pandemic. Another key point as noted by the association 
was that with the airlines industry still at –73 per cent of its “nor-
mal” levels, business aviation accounts now for 16 per cent of all 
air transport in Europe.

Now that almost a third of the Europeans have been vac-
cinated and the COVID-19 cases are easing out, the European 
administration is considering to reopen. This further brings a 
ray of hope for the business aviation industry to seize an oppor-
tunity to upscale further and proceed towards recovery. SP

Departure  
Country Departures Hours PTD: Growth  

(Departures)
PTD: Growth  

(Hours)

France 25,054 32,096.52 12.2% 2.7%

Germany 20,763 26,209.96 6.4% 4.3%

United Kingdom 12,994 20,742.84 -35.9% -42.0%

Spain 10,706 18,940.45 26.6% 15.4%

Italy 10,612 14,594.14 34.9% 34.3%

Switzerland 10,564 15,941.07 -7.0% -12.5%

Russia 8,822 23,298.73 42.2% 44.9%

Norway 5,501 4,671.70 0.6% -9.2%

Sweden 5,348 6,358.38 0.9% -3.1%

Turkey 5,263 8,795.17 70.9% 69.8%

Austria 4,270 5,704.3 -1.7% -5.4%

Belgium 2,687 3,995.24 1.7% 8.6%

Poland 2,397 3,365.17 24.3% 21.9%

Netherlands 2,232 3,553.69 -8.5% 2.4%

Greece 2,084 4,294.59 50.5% 32.1%

Grand Total 152,444 233,607.46 8.3% 4.7%

Country trenDs

source: WingX AdvAnce
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Best structured 
Practices for acquiring 

a Business aircraft
Start with understanding the client’s travel requirements – both current and future and then 
shortlist aircraft based on this preliminary analysis. Follow it up with educating the client on 

what best options are suitable for their travel needs.

By Sudhir S. rajeShirke
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Harvard Business school professor ted Levitt said 
“People don’t want to buy a quarter-inch drill. They want a quar-
ter-inch hole!” Customers, mainly business leaders, politicians 
and entrepreneurs, who need to save travel time, require pri-
vacy when traveling and need to get work done while onboard 
an aircraft, have various options of fulfilling their on-demand 
travel needs – charters, block hour programmes and finally air-
craft acquisition. The solution has to start with understanding 

the key purpose and the nature of the client’s travel needs. In 
few cases, acquiring an aircraft is just the right solution.

But first, we need to clarify that when customers purchase an 
aircraft, they should do so primarily for their own use, not to make 
profit out of external charter, because most likely, they won’t. Rev-
enue from the charter flights can be used to offset some of the 
ownership costs i.e. fixed costs. But unless you operate a very com-
petitive flight department and have a great demand for your asset, 

MoSt aircraft buyerS are quite naïve when it coMeS to aircraft acquiSition

Photo caPtion here...
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aircraft owners will hardly make profit from one aircraft asset. 
Aviation companies need to operate on scale to generate profits.

Further there are key issues with professional expertise 
available for aircraft acquisition. Most of the first time aircraft 
buyers and many even looking to add an additional aircraft to 
their company are quite naïve when it comes to aircraft acqui-
sition. In many cases, they seek consultations from aircraft 
brokers, with no credentials, who aim to push a product, irre-
spective of whether it is the right one for the client. Most of 
the brokers don’t have a structured way of understanding cli-
ent’s requirements and work haphazardly to push any available 
product to their clients. As a result, we have often seen custom-
ers purchasing the wrong kind of aircraft and end up getting 
frustrated with the whole aircraft ownership experience. This 
naturally hampers the growth of business aviation industry.

Another key problem is that a lot of freelance pilots and avi-
ation managers act as aircraft sales consultants with no prior 
experience in completely executing a sale transaction. Pilots are 
good at flying and operating model specific aircraft. Few indi-
viduals managing aviation companies are good at managing 
daily operations. These are not the ideal skill sets of any aircraft 
acquisition consultant.

Helping a client to acquire the right asset which will serve 
them for a long term requires the following three skill sets:
•	 Educating	 the	client	on	what	best	options	are	suitable	 for	

the client’s travel needs.
•	 Helping	the	client	in	navigating	the	challenges	and	avoiding	

the pitfalls involved in the process of acquiring an aircraft.
•	 Keeping	the	client	continually	informed	on	the	entire	aircraft	

selection, inspection, induction and regulatory processes.
In addition, the aircraft acquisition consultant needs to have 

a methodical and a structured process to help a client acquire 
an aircraft. Further, the client also needs to be made aware 
of the regulatory framework in which the aircraft will operate, 
mainly the Non-Scheduled Operator Permit (NSOP) and Private 
categories. This article assumes that the client has some pre-
liminary understanding of the regulatory issues.

After gaining business aviation industry experience, in help-
ing clients acquire the right asset and analyzing best practices, 
following are my key steps in aircraft acquisition:

Start with defining the client’S miSSion
I start with understanding the client’s travel requirements – 
both current and future and then shortlist aircraft based on this 
preliminary analysis. I usually ask the following key questions 
and derive inferences:

Q: Where do you fly often during the year? Is it domestic or inter-
national?
Ans: Understand the broader mission capabilities required of 
the aircraft.

Q: Are there any locations that you plan to travel frequently in 
the next two to three years from now?
Ans: Understand future use of the planned aircraft.

Q: What are some of your most frequent routes?
Ans: Understand what should be the ideal range of the aircraft.

Q: How many persons usually fly during a typical mission?
Ans: Determine the seating capacity of the aircraft.

Q: Do you require a stand up cabin or will a shorter cabin do?

Ans: Understand the comfort level that the client seeks.
Most of the clients don’t have much idea of the budget pro-

visions required for buying an aircraft. Hence the best option 
is provide some budget estimations of new and pre-owned 
options and bring detailed budget discussion at a later stage.

The above discussion during the preliminary stage help us 
to understand and shortlist few aircraft models that would be 
most suitable for client’s requirements. By the end of the above 
discussion, the client becomes aware of various categories of 
aircraft and feels much comfortable and informed while taking 
the next steps in short listing the right asset.

important 90/10 rule
A common mistake that clients make due to incorrect guid-
ance is that they purchase too large an aircraft for their mis-
sion requirements. To prevent this, a thumb rule is to use 90/10 
principle – Purchase an aircraft which caters to 90 per cent of 
the annual trip requirements and charter for the rest 10 per 
cent. Let me give an example.

If a client usually flies within Indian metro cities with 3 to 4 
passengers at the most for 90 per cent of the time, then a midsize 
jet becomes most suitable for cost effective acquisition. If in few 
cases, the client flies to international (say London) destinations 
along with five to six passengers, then she would need either a 
super-midsize jet or a large jet. The cost of acquisition between 
midsize and super-midsize or a large jet could be in a few mil-
lion dollars. In addition, the direct operating costs between those 
categories of the aircraft are between 1.25 and 2X.

Hence the ideal solution using the above rule is that the cli-
ent buys a mid-size aircraft for 90 per cent of the usage and 
charters a super-midsize or large jet for 10 per cent of the 
usage. This saves significant upfront and lifecycle costs of the 
client. Not relying on 90/10 rule could lead to significant over 
investment in aircraft.

diScuSS probing queStionS and carry out market Scan
Once we short list a few aircraft models which can match the 
client’s current and future mission, the next step is to under-
stand the suitability of the aircraft within the Indian ecosys-
tem. The reason is that most of the aircraft are imported into 
India. Hence the acquired aircraft should seamlessly operate 
and integrate within the Indian regulatory, maintenance and 
operational eco-system. During this stage I research for the fol-
lowing supporting factors:

Ecosystem	in	India	to	support	these	elected	models:
•	 Would	 pilots	 be	 readily	 available	 to	 fly	 and	 engineers	 to	

maintain	 the	 aircraft?	 What	 is	 the	 cost	 and	 duration	 of	
training required to train new pilots and engineers?

•	 Is	 maintenance	 facility	 available	 in	 India	 with	 adequate	
spares, tools and equipment for the planned acquisition?
There are few examples where clients have bought an air-

craft and the asset remained on ground for several months due 
to lack of spares and/or pilots and maintenance support. The 
above analysis helps to prevent such expensive mistakes.

In some exceptions, say for Honda Jet aircraft, a strong local 
dealer provides support in terms of parts and manpower. Large 
OEMs	often	provide	strong	support	for	first	of	its	type	new	air-
craft. This critical factor can help clients have an assurance that 
even for a new aircraft models, they need not worry about eco-
system support issues.

This is also a good stage to bring up budget plans for the 
aircraft. The following are important cost buckets and all four 
have to be considered simultaneously:
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•	 Acquisition	cost
•	 Fixed	costs
•	 Variable	 or	 the	 direct	 operating	

costs and
•	 Life	cycle	operating	costs	(a	combi-

nation of the above three)
Acquisition cost is the one time pur-

chase price of the aircraft. Usually cli-
ents finance an aircraft either through 
debt or through an operating lease. 
Fixed costs are ones which the client 
would incur on a monthly basis whether 
they fly or not. These include salaries 
and expenses of pilots, regulatory, main-
tenance and administrative staff, park-
ing, insurance and finance charges. 
Variable	 or	 direct	 operating	 costs	 are	
costs involved for flying an aircraft on 
per hour basis. These are mainly fuel, 
airframe and engine programmes or 
reserves that occur every hour of flying.

Clients often are inclined, and sometimes rightly so, to pur-
chase the cheapest option to reduce their initial cost of acquisition. 
However, the ideal method is to consider the life-cycle operating 
costs of an aircraft. Life cycle costs are estimated using all the 
above costs typically over seven years. Clients may be surprised 
to learn that sometimes an aircraft with a higher acquisition cost 
has a lower life cycle cost due to its efficiency and cost of operation.

One major determining factor is the age of the aircraft. Typi-
cally, a newer aircraft would probably come under manufactur-
er’s warranties leading to lower cost of operations. Depending 
on the quality of maintenance, higher the age, the higher is the 
direct operating costs of aircraft. During this stage, I also start 
discussing aircraft amenities that the clients prefer to have. For 
some clients’ a hot oven is a must and for others who fly inter-
continental, a bed is mandatory.

After this stage, the client narrows down to two to three 
aircraft models. From this point on, the real work starts.

carry out detailed due diligence of the Selection 
aircraft optionS – mainly for pre-owned aircraft
This is the most crucial stage where I and my team provide 
actual aircraft options to the clients and we do the following:
•	 Aircraft	visits	and	visual	inspections	along	with	the	client	to	

ascertain the ground condition of the aircraft. 
•	 Desktop	 study	 of	 CAMP	 documents	 to	 ascertain	 the	 qual-

ity of maintenance carried out on the aircraft and the next 
maintenance checks, if any. Often, expensive maintenance 
checks become due in few months to a year and the cost has 
to be considered during price negotiations.

•	 Review	of	mandatory	equipment	to	operate	in	India.	DGCA	
has its own list of mandatory equipment which could be 
over and above the standard equipment installed in most 
foreign aircraft. It is important that the aircraft must have 
the mandatory equipment installed or at least have provi-
sions to install to avoid grounding of the aircraft when it is 
imported into India.
This is the stage where the client confirms an interest in a 

specific aircraft and we assist in the pricing discussions.

Structure the deal
During this stage the client (now a buyer) is committed to purchase 
the aircraft and the following activities occur:

•	 	Pre-purchase	 inspection	 (PPI)	 at	 the	
cost of the buyer. PPIs are important 
as they often bring out deficiencies 
which could not be ascertained ear-
lier. Buyer can have the option of car-
rying out PPI by a team of experts or 
at an MRO preferred by the buyer. 
The PPIs may lead to cost escalations 
which have to be mutually discussed 
between the buyer and the seller.

•	 	Often	at	this	stage,	the	buyer	should	
have an aviation manager on board 
who will manage the aviation activi-
ties. It is ideal that the buyer’s avia-
tion manager be present during this 
stage as she will have to manage 
the maintenance when the aircraft 
arrives in India.

•	 Price negotiations: The price nego-
tiations should be fair between the buyer 
and seller and the aircraft acquisition 

consultant should ideally balance the discussions between the 
two to lead to a mutually agreeable price.

•	 Letter of Intent: The buyer provides a letter of intent to pur-
chase the aircraft with details of responsibilities of the seller.

•	 Refundable deposit: As a firm commitment, the buyer puts 
up to 15 per cent of the aircraft cost in an escrow account. The 
escrow money is released upon reaching certain milestones.

bring home your aircraft
This is the final stage where the core focus is to bring a foreign 
registered aircraft into India:
•	 Purchase agreement:	We	assist	the	buyer	in	structuring	the	

purchase agreement where buyer’s and seller’s responsibili-
ties are clearly laid out.

•	 Title transfer: The aircraft ownership is transferred from 
the seller to the buyer in an approved registry.

•	 Ferry the aircraft: The buyer’s pilots ferry the aircraft into 
India. If the pilots are not hired yet or are under training, 
then the buyer can hire the services of professional freelance 
pilots who provide such ferry services on one time basis.

•	 Regulatory framework assistance: During this stage, the 
buyer’s aviation company or the aircraft management com-
pany takes control in getting the aircraft formally inducted 
under	the	DGCA’s	regulatory	framework.
In summary, when evaluating a purchase of a business air-

craft, do the following:
•	 Evaluate	credentials	and	transaction	history	of	the	aircraft	

acquisition consultant.
•	 Insist	on	having	a	structured	approach	to	evaluating	aircraft	

options.
•	 Ensure	that	you	have	complete	visibility	of	the	sales	transac-

tion. 
•	 Ask	for	data	that	is	relevant	to	the	transaction.
•	 Don’t	try	using	a	cheap	reference	which	might	end	up	in	an	

expensive mistake later.
Acquiring new or a pre-owned aircraft often requires tre-

mendous efforts on behalf of the aircraft acquisition consultant 
both in terms of strategic and operational analysis. The above 
structured approach has been derived from several years of 
experience from colleagues who have carried out several air-
craft sales transactions and should help potential aircraft buy-
ers in making an informed choice. SP

Clients often are 
inclined, and 

sometimes rightly 
so, to purchase the 
cheapest option to 
reduce their initial 
cost of acquisition. 
However, the ideal 

method is to consider 
the life-cycle 

operating costs of an 
aircraft
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NASA teAmS up with iSRO 
tO mitigAte climAte chANge

The space agencies are joining hands for a new NASA Earth System Observatory to help 
address climate
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It is no secret that the climate on earth is going  
through major transformations and we need more efforts towards 
understanding and addressing these issues. In a bid to enhance 
those efforts, the National Aeronautics Space Administration 
(NASA) and the Indian Space Research Organisation (ISRO) have 
come together for NASA’s new Earth System Observatory.

NASA will design a new set of Earth-focused missions to pro-
vide key information to guide efforts related to climate change, 
disaster mitigation, fighting forest fires, and improving real-time 
agricultural processes, the US space agency informed. With 
the Earth System Observatory, each satellite will be uniquely 
designed to complement the others, working in tandem to cre-
ate a 3D, holistic view of Earth, from bedrock to atmosphere. 
The observatory is expected to guide efforts related to the above 
mentioned as well as aid in better understanding Category 4 to 5 
hurricanes such as Hurricane Maria.

NASA informed that the observatory follows recommen-
dations from the 2017 Earth Science Decadal Survey by the 
National Academies of Sciences, Engineering and Medicine, 
which lays out ambitious but criti-
cally necessary research and obser-
vation guidance.

NASA Administrator Senator 
Bill Nelson remarked, “Over the 
past three decades, much of what 
we’ve learned about the Earth’s 
changing climate is built on 
NASA satellite observations and 
research. “NASA’s new Earth Sys-
tem Observatory will expand that 
work, providing the world with an 
unprecedented understanding of 
our Earth’s climate system, arming 
us with next-generation data criti-
cal to mitigating climate change, 
and protecting our communities in 
the face of natural disasters.”

NASA is currently initiating the 
formulation phase for the observa-
tory and among its first integrated parts is NASA’s partnership 
with the Indian Space Research Organisation (ISRO), which brings 
together two different kinds of radar systems that can measure 
changes in Earth’s surface less than a half-inch. “This capability 
will be utilised in one of the observatory’s first missions, intended 
as a pathfinder, called NISAR (NASA-ISRO synthetic aperture 
radar). This mission will measure some of the planet’s most com-
plex processes such as ice-sheet collapse and natural hazards 
such as earthquakes, volcanoes, and landslides. NISAR can assist 
planners and decision makers with managing both hazards and 
natural resources in the future,” the space agency added.

Areas of focus for the observatory include:
•	 Aerosols:	Answering	 the	 critical	 question	 of	 how	aerosols	

affect the global energy balance, a key source of uncertainty 
in predicting climate change.

•	 Cloud,	 Convection,	 and	 Precipitation:	 Tackling	 the	 largest	
sources of uncertainty in future projections of climate change, 
air quality forecasting, and prediction of severe weather.

•	 Mass	Change:	Providing	drought	assessment	and	forecast-
ing, associated planning for water use for agriculture, as 
well as supporting natural hazard response.

•	 Surface	Biology	and	Geology:	Understanding	climate	changes	
that impact food and agriculture, habitation, and natural 
resources, by answering open questions about the fluxes of 
carbon, water, nutrients, and energy within and between 
ecosystems and the atmosphere, the ocean, and the Earth.

•	 Surface	 Deformation	 and	 Change:	 Quantifying	 models	 of	
sea-level and landscape change driven by climate change, 
hazard forecasts, and disaster impact assessments, includ-
ing dynamics of earthquakes, volcanoes, landslides, glaciers, 

groundwater, and Earth’s interior.
NASA has been collecting a lot 

of data that is used to explain the 
environmental impact of humans 
on Earth, from documenting climate 
change and its impacts on ice, sea 
level and weather patterns, to moni-
toring the health of forests and the 
movement of freshwater. Even the 
International Space Station (ISS) 
adorns multiple Earth-observing 
instruments accompanied by the 
crew aboard the station monitoring 
glaciers, volcanoes, atmospheric pro-
cesses, ecological investigations, etc.

With their satellites up in the 
atmosphere, the space agencies 
have always been part of observa-
tions, disaster prediction, prepared-
ness and management. ISRO too has 

been continuously offering support for disaster management in 
terms of cyclones, floods, landslides, forest fires, etc. ISRO had 
also established a network of 1,158 Automatic Weather Stations 
(AWS) across the country and has developed technology for 
many of these observing instruments in house.

The partnership of both NASA and ISRO in monitoring some 
of the most complex processes that our planet witnesses, could 
be a crucial development, as the world continues to deal with 
extensive climate change. SP

— By Ayushee Chaudhary

a thermal image of hurricaNe maria caPtured 
by NaSa’S terra Satellite. the New earth SyStem 

obServatory will guide effortS related to 
climate chaNge, diSaSter mitigatioN iNcludiNg 

better uNderStaNdiNg of Such hurricaNeS
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With the touchdown of Tianwen-1 on Mars, putting the first section of the country’s 
permanent space station into orbit, returning the first lunar samples to Earth, and more, 

China is rapidly strengthening its space presence

By Ayushee ChAudhAry
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the image ShowS that a ramP oN the laNder haS beeN exteNded to the SurfaCe of marS. the terraiN of the rover’S forward direCtioN iS 
Clearly viSible aNd the horizoN of marS aPPearS Curved

China, the seCond 
Country to establish 

presenCe on Mars

as more and more countries continue to participate in 
the space expeditions, the possibility of interplanetary missions 
is also garnering more and more attention. The red planet, Mars 
has been an obvious choice for scientists to study the possibil-
ity of life on its surface and develop a better understanding of 

ancient life on Mars. Since 1960s nations have been venturing 
out to get more information of our neighbouring planet.

The recent addition to the Mars expedition is the Chinese 
Tianwen-1 mission. The rover of Tianwen-1, Zhurong, success-
fully landed on the Martian surface on May 15, 2021, after which 
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it has started to explore the surface on May 21, 2021 and has 
sent its first visuals of the Martian surface. The landing not only 
marked a historic accomplishment in China’s space endeavors 
but also made it the second country in the world to achieve the 
feat after the United States of America (USA).

The former Soviet Union had launched the first Mars-bound 
spacecraft in October 1960. Since then, Tianwen-1 is the 46th 
Mars exploration mission internationally. Out of those, 19 Mars 
missions so far have been considered successful. If it rolls safely 
onto the Martian soil and works as planned, the six-wheeled 
Zhurong will become the sixth rover deployed on Mars- fol-
lowing five US spacecraft- and will give Chinese scientists their 
first opportunity to closely observe Mars, China National Space 
Administration (CNSA) stated. Eight Mars orbiters are in active 
service right now and three operational rovers including Zhu-
rong.

According to CNSA, President Xi Jinping sent a letter after 
the successful landing was announced at the Beijing Aerospace 
Control Center, extending congratula-
tions and greetings to all those involved 
in the landmark mission. “Thanks to 
your courage in the face of challenges 
and pursuit of excellence, China is now 
among the leading countries in plan-
etary exploration,” Xi said in the mes-
sage. Given the long distance between 
Mars and Earth, which stood at about 
320 million km on the day of landing, 
and the resulting delay in signal trans-
mission, the whole entry-descent-land-
ing procedure was carried out autono-
mously by the landing module based on 
a preset programme and data obtained 
by its sensors, the Chinese space agency 
informed.

Tianwen-1 missions
Zhurong, named after an ancient Chi-
nese god of fire, will be observing and 
mapping the landing site and to per-
form diagnostic tests in the coming 
days. The 1.85 meters tall rover will 
move from its landing module onto the 
Martian soil to initiate scientific sur-
veys. 

The capsule had successfully landed 
on the southern part of the Utopia Planitia which is a large plain 
in Utopia, the largest known impact basin on Mars and in the 
solar system. CNSA further informed that the site was selected 
for its suitable terrain and weather for a landing, as well as for 
its high probability to have been part of an ancient Martian 
ocean, making scientific research extremely worthwhile.

A specialty of the 240 kilograms Chinese rover is its ability 
to inactivate and reactivate. While on Mars, the rover which can 
move at 200 meters an hour on the Martian surface, is likely 
to face an array of difficulties, such as disturbances in sunlight 
reception and extreme weather in order to survive and operate. 
Sun Zezhou, Chief Designer of the Tianwen-1 probe had previ-
ously explained that, “The rover has been programmed to inac-
tivate under extreme circumstances and reactivate itself when it 
is safe to do so.”

The rover which is equipped with four solar panels carries 
a multispectral camera, a meteorological sensor and ground-

penetrating radar among the six scientific instruments. The 
semi-autonomous vehicle is expected to work for at least three 
months, undertaking comprehensive surveys of the planet while 
the Tianwen-1 orbiter will continue circling the planet for map-
ping and measurement with seven scientific instruments, includ-
ing a high-resolution imager and magnetometer. The orbiter 
that has returned to its parking orbit also relays signals between 
ground control on Earth and Zhurong. Zhang Rongqiao, Chief 
Planner of the Tianwen-1 mission, said on Saturday that China 
has started planning for a sample-return mission to Mars, a task 
not yet achieved by any country.

“Its success would mark the completion of all of Tianwen-1’s 
mission objectives-orbiting Mars for comprehensive observa-
tion, landing on the planet and deploying a rover to conduct 
scientific operations. This would make Tianwen-1 the first Mars 
expedition to accomplish all three goals with one probe,” the 
space agency stated.

Tianwen-1, China’s first mission to another planet in our 
solar system, was launched by a Long 
March 5 heavy-lift carrier rocket on 
July 23, 2020 from the Wenchang Space 
Launch Center in the southernmost 
island province of Hainan. On Febru-
ary 24, 2021 the spacecraft entered a 
preset parking orbit above Mars. The 
spacecraft was programmed to main-
tain that orbit for about three months to 
examine the preset landing site.

The touchdown of Tianwen-1 on 
Mars is the latest achievement in Chi-
na’s rapidly advancing presence in 
outer space. The landing is an addition 
to the recent developments that include 
putting the first section of the country’s 
permanent space station into orbit last 
month, returning the first lunar samples 
to Earth in December 2020.

The firsT secTion of china’s 
massive space sTaTion launched
“Sixty years after Yuri Gagarin under-
took mankind’s first space journey, China 
launched the core capsule of its space 
station on April 29 morning, formally 
embarking on the buildup of one of the 
humanity’s largest and most sophisti-

cated space-based facilities,” announced the Chinese space agency. 
The launch marked the second flight of Long March 5B, the most 
powerful Chinese rocket.

The launch was tasked with transporting the 22.5 tonne 
capsule, the biggest and heaviest spacecraft China has ever 
constructed, to the low-Earth orbit about 400 kilometers above 
the land to place the first piece of the country’s space station. 
As of now it is only the International Space Station (ISS) which 
is a collaborative project between USA’s NASA (National Aero-
nautics and Space Administration), Russia’s Roscosmos, JAXA 
(Japan Aerospace Exploration Agency), ESA (European Space 
Agency), and CSA (Canadian Space Agency). The microgravity 
lab has been orbiting the earth for over two decades now.

China’s multimodule space station, named Tiangong, or 
Heavenly Palace, will be mainly composed of three components-
a core module attached to two space laboratories-with a com-
bined weight of nearly 70 tonnes. The core capsule, which is 

Next year, 
Tiangong’s two 
space labs, two 

manned missions 
and two robotic 

cargo flights will be 
made to continue 

construction of the 
station, which is 

expected to become 
fully operational 

around the end of 
2022 and is set to 
work for about 15 

years
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called Tianhe, (Harmony of Heavens) 
is 16.6 meters long, has a diameter of 
4.2 meters and three parts-a connect-
ing section, a life-support and control 
section and a resources section.

The initiation of the space station 
marks the beginning of the third stage 
in China’s manned space programme, 
which was approved by the govern-
ment in 1992. The programme’s first 
two stages had concluded successfully 
with six manned spaceflights and two 
experimental space lab missions. Fol-
lowing the capsule launch, China plans 
to launch astronauts on the Shenzhou 
XII and XIII missions and two cargo 
ships within a few months to prepare 
the module for docking with other 
parts of the station.

“Next year, Tiangong’s two space 
labs, two manned missions and two 
robotic cargo flights will be made 
to continue construction of the sta-
tion. Once completed, the facility will 
be capable of docking with multiple 
crewed and cargo spaceships at the 
same time and will also be able to 
link with foreign spacecraft if they 
have designated docking hatch. It will 
be manned by three astronauts in 
extended shifts that will last several 
months. During handovers between 
shifts, the station will accommodate 
up to six astronauts,” CNSA stated.

The entire station is expected to 
become fully operational around the 
end of 2022 and is set to work for 
about 15 years.

The station will additionally be accompanied by an optical 
telescope that will be lifted after the station’s completion to fly 
together with it.

Hao Chun, Director of the China Manned Space Agency, said 
scientists will be able to use the facility’s unique environment 
to perform mutation breeding, produce special medicines and 
create new materials, thus generating scientific, technological 
and economic benefits. 

The Chinese agency has signed agreements with the United 
Nations Office for Outer Space Affairs (UNOOSA) on space sta-
tion cooperation. An announcement inviting scientists from 
around the world to submit their research proposal for an 
opportunity to conduct their own experiments on board the 
Chinese station was invited by both the organisations and by 
now, 17 foreign nations have confirmed their participation in 
nine scientific tasks on the station.

While things seem to be progressing well for China’s space 
programme, it did gather some not so positive reactions from the 
global space fraternity recently when the debris of the last stage 
of the Long March-5B Y2 carrier rocket reentered the atmosphere 
and was not under control. Following speculations around where 
the debris would end up, it was finally reported to have crashed 
into the Indian Ocean. The vast majority of the device burned up 
during the reentry, the China Manned Space Agency (CMSA) said.

Experts had expressed concerns around the risks of poten-

tial casualties if it landed in an inhabited area but China insisted 
the risk was low. 

lunar expediTion ambiTions
After successfully landing on moon and collecting samples from 
the lunar surface, China’s unmanned spacecraft, Chang’e 5 had 
landed back on Earth on December 17, 2020. The successful land-
ing marked the completion of the 23-day expedition of Chang’e 
5’s mission, the first in more than 40 years, to bring lunar sam-
ples back to Earth. This had also made China the third country to 
achieve this feat after the USA and the former Soviet Union. The 
entire mission, without a crew aboard, had returned with over 
4 pounds of rock and soil sample from the surface of the moon.

However, China’s lunar exploration plans are more ambi-
tious. Recently, CNSA and Roscosmos made an announcement 
at a conference for the international moon station, inviting all 
interested countries, international organisations and partners 
to cooperate in the moon station project. CNSA Deputy Director 
Wu Yanhua said China and Russia will build the moon station 
with other international partners, the station will be another 
important contribution by China and Russia to promote the 
long-term and sustainable development of United Nations (UN) 
outer space activities. China and Russia had signed a memo-
randum of understanding on jointly building an international 
scientific research station on the moon in March. SP

takeN by the NavigatioN Camera fitted to the rear of the rover, the image ShowS the 
rover’S Solar PaNelS aNd aNteNNa uNfolded with the red Soil aNd roCkS oN the martiaN 
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Sheila Scott was an English pioneer aviator who 
broke more than a hundred aviation records in the light air-
craft category. She accomplished these feats in just seven 
years – between 1965 and 1972. She was a long distance fly-
ing enthusiast and flew thrice around the world solo. She was 
the first British pilot to fly solo around the world. And in 1971, 
she made a 34,000 mile “world and a half” flight in the course 
of which, she became the first person to fly over the North Pole 
in a small plane. 

Sheila Christine Hopkins was born on April 27, 1922, in 
Worcester, England. She became a nurse during the Second 
World War. In 1943, she tried a career as an actress, assum-
ing the name Sheila Scott. However, her acting efforts did 
not meet with much success and she soon gave up. Her life 
changed in 1968 when she began to take flying lessons fol-
lowing a dare. She went solo after nine months of training. 
She purchased her own aircraft, an erstwhile Royal Air Force 
Tiger Moth single-engine biplane, which she named Myth. 
She worked for her commercial licence by racing and flying 
in long-distance rallies. She also became a demonstrator for 
Cessna and Piper aircraft. In 1966, she sold her Tiger Moth 
and purchased a Piper Comanche 260B which she named 
Myth Too. Myth Too was an all-metal four to six seat, single-
engine, low-wing monoplane, with retractable tricycle landing 
gear and she used it to set no less than ninety world records.

Sheila Scott’s first solo around-the-world flight was in 
Myth Too and began at London’s Heathrow airport on May 
18, 1966. During the next 34 days, she covered a distance of 
approximately 31,000 miles, remaining airborne for a total of 
189 flying hours and returning to Heathrow on June 20. It was 
the longest solo flight till then and only the third around-the-
world flight by a woman. She repeated the feat in the same 
plane in 1969–70. Before that she had set numerous time and 
distance records, including between London and Cape Town in 
1967, across the North Atlantic in 1967 and across the South 
Atlantic in 1969. In 1967 alone, she set 23 world records. She 
was awarded the Harmon International Aviation Trophy for 
setting a new light-aircraft speed record of 28,633 miles solo 
in 33 days and 3 minutes. In 1968, she was awarded the Order 
of the British Empire (OBE) and the Royal Aero Club Gold 
Medal for her outstanding achievements in aviation.

In 1971, Sheila bought a twin-engine Piper PA-23-250 
Aztec D and named it Mythre. She used it to become the first 
person to fly around the world, from equator to equator over 
the true North Pole in a light aircraft. Soon after setting out, 
she discovered that her autopilot was not working. And near-
ing the Pole, the plane’s nose wheel slipped out of its cas-
ing and extended, thus increasing the drag. Despite her best 
efforts, she could not retract the nose wheel. Undeterred by 
these two setbacks, she elected to continue. In her 1974 auto-
biography, Barefoot in the Sky, she described her flight in the 
Arctic region as being over “acres and acres of lonely desolate 
ice-packed sea as if everyone else on the earth had mysteri-
ously disappeared and I had wandered out into space to some 
other planet.” During this flight, she achieved her 100th world 
record. The records included a new time from Darwin, Aus-
tralia to London of three and a half days, beating the previous 
record by an impressive one and a half days. 1971 was also 
the year when she finally got her driving licence after four 
attempts in 12 years. She said, “It is terribly difficult to adjust 
to driving a car when you are accustomed to using your feet 
on rudder pedals. I wanted to haul back on the steering col-
umn and fly away.”

Sheila Scott was the founder and the first governor of 
the British branch of “The Ninety-Nines”, an association for 
licensed women pilots created by Amelia Earhart. On the sub-
ject of long-distance solo flying, Sheila once said, “People often 
say to me, ‘Oh, you must have been so alone flying hundreds 
of thousands of miles, often in appalling weather conditions,’ 
but when you are in the sky you don’t think of things like 
that.” She also revealed that she kept herself going on long-
distance flights by listening to Rachmaninov and Beethoven. 
While she may not have felt lonely in the sky, her personal 
life was another matter. Her marriage to Rupert Bellamy in 
1945 lasted just five years and she remained single thereaf-
ter. Throughout, she had to struggle to keep the wolf from the 
door. Her sad and lonely final days were spent in poverty in a 
one-room London apartment. She died on October 20, 1988, 
of lung cancer. SP

— Joseph NoroNha

Sheila Scott  
(1922 - 1988)

Sheila Scott was the founder and the first governor of the British 
branch of “The Ninety-Nines”, an association for licensed women pilots 
created by Amelia Earhart
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MILITARY
ASIA PACIFIC

DRDO DEVELOPS SINGLE CRYSTAL BLADES FOR 
HELICOPTER ENGINE

Defence Metallurgical Research Labo-
ratory of the Defence Research and 
Development Organisation (DRDO) 
has developed Single Crystal Blades 
Technology and supplied 60 of these 
blades to Hindustan Aeronautics Lim-
ited (HAL) to support their indigenous 
helicopter development programme.  It 
is part of a programme  to develop five 
sets (300 in number) of Single Crystal 
High Pressure Turbine  blades using a 
nickel-based super alloy. The supply of 
remaining four sets will be completed 
in due course. Military helicopters fly 
in very tough conditions and hence  
need compact and powerful aero-
engines for  reliable operation under 
extreme conditions. To achieve this, 
state-of-the-art Single Crystal Blades 
having complex shape and geometry, 
manufactured out of Nickel-based su-
per alloys capable of withstanding high 
temperatures, are used. Very few coun-
tries in the world such as the United 
States (US), the United Kingdom (UK), 
France and Russia have the capability 
to design and manufacture such Single 
Crystal  components. Defence Minister 
Rajnath Singh has congratulated the 
team. 

DRDO CONDUCTS MAIDEN TRIAL OF PYTHON-5 
AIR-TO-AIR MISSILE
Tejas, India’s indigenous Light Combat 
Aircraft, added the fifth generation 
Python-5 Air-to-Air Missile (AAM) in 
its air-to-air weapons capability in tri-
als conducted  on April 27, 2021. The 
trials were also  to validate enhanced 

capability of already-integrated Derby 
Beyond Visual Range (BVR) AAM on 
Tejas. The test firing at Goa completed 
a series of missile trials to validate 
its performance under extremely 
challenging scenarios. Derby missile 
achieved direct hit on a high-speed 
manoeuvring aerial target and the 
Python missiles also achieved 100 
per cent hits, thereby validating their  
capability. The trials met all their 
planned objectives. The successful 
conduct was made possible with years 
of hard work by the team of scientists, 
engineers and technicians from ADA 
and HAL-ARDC along with admirable 
support from CEMILAC, DG-AQA, IAF 
PMT, NPO (LCA Navy) and INS HANSA. 
Defence Minister Rajnath Singh has 
congratulated the team. 
 

MILITARY
AMERICAS

LOCKHEED MARTIN SKUNK WORKS PROJECT 
HYDRA 

Lockheed Martin Skunk Works, the 
Missile Defence Agency and the US Air 
Force have successfully linked under 
Project Hydra a U-2, five F-35s and an 
F-22 in air and provided real-time fifth 
Generation data to operators on the 
ground. The latest flight test leveraged 
an Open Systems Gateway  payload 
aboard the U-2 to connect an F-22 to 
five F-35s via native Intra-Flight Data 
Link  and Multifunction Advanced Data 
Link,  successfully sharing data between 
all airborne aircraft and with nodes on 
the ground. This data was then sent to 
the US Army Integrated Battle Com-
mand System (IBCS) Airborne Sensor 
Adaptation Kit (A-Kit), also developed 
by Lockheed Martin. The A-Kit then 
transmitted data to the IBCS Tactical 
System Integration Laboratory  at Fort 
Bliss, Texas. IBCS used the F-35 sensor 
data to conduct a simulated Army fires 
exercise. l

QuickRouNdup

BoeING
Boeing and the Lufthansa Group on May 03, 2021,  an-
nounced that the airline group will continue its fleet moderni-
sation with a new order for five Boeing 787-9 Dreamliners. 
The incremental order further supports the group’s efforts to 
reduce complexity in its long-haul fleet and improve overall 
environmental performance by introducing more fuel-efficient 
wide body jets.

Boeing on April 30, 2021 announced a $10 million 
emergency assistance package for India to support the 
country’s response to the current surge in COVID-19 cases. 
The assistance from Boeing will be directed to organisations 
providing relief, including medical supplies and emergency 
healthcare for communities and families battling COVID-19. 
The Boeing team in India totals 3,000 employees, in addition 
to valued local customers, suppliers and business partners.

On May 13, 2021, the front fuselage of the first Boeing-
Saab T-7A Red Hawk advanced trainer was joined perfectly 
with its aft section in less than 30 minutes — a testament to 
the digital heritage of the US Air Force’s first “eSeries” aircraft 
and witness to the benefits of model-based engineering and 
3D design. The digital splice was completed in 95 percent 
less time than traditional splices and with substantial quality 
improvements. The aft fuselage was designed and built by 
Saab in Sweden and made  a journey of more than 7,200 
km to St. Louis. On May 12, 2021 in observance of Asian 
American and Pacific Islander (AAPI) Heritage Month in the 
US, Boeing has  announced that the company is donating 
$1.1 million to organisations working to combat anti-Asian 
hate and promote justice, advance appreciation for AAPI 
history and culture and fund community service projects and 
leadership development programmes in communities across 
the US. Boeing truly is an equitable, diverse and inclusive 
company which requires a commitment to its team members 
here at the company and in the communities where their 
employees and partners live and work.  

INdIAN AIR FoRCe
The IAF on May 16, 2021, had deployed for Cyclone Tauktae,  
two C-130J and one  An-32 aircraft for transportation of 167 
personnel and 16.5 tonnes of load of NDRF from Kolkata to 
Ahmedabad. Another C-130J and  two  An-32 aircraft carried 
121 NDRF personnel and 11.6 tonnes of load from Vijay-
awada to Ahmedabad. Also,  two  C-130J aircraft transported 
110 personnel and 15 tonnes of cargo for NDRF from Pune 
to Ahmedabad. 

LoCKHeed MARTIN
Lockheed Martin’s Precision Strike Missile (PrSM) suc-
cessfully completed its fourth consecutive successful flight 
test with the US Army  in a 400 km demonstration at White 
Sands Missile Range, New Mexico. The PrSM was fired from 
a HIMARS launcher and flew with expected precision to 
the target area. Test objectives included confirming flight 
trajectory, range and accuracy from launch to impact, as well 
as warhead lethality, HIMARS integration and overall missile 
performance.
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If there is one deficiency that has adverse impact on 
the operational capability of the combat fleet of the Indian Air 
Force (IAF), it is in respect of flight refuelling aircraft (FRA). 
Also called “aerial tankers”, these platforms serve as a true 
force multiplier that substantially enhance the combat potential 
of the fleet of fighter aircraft of the IAF. Apart from the long-
standing military confrontation with China along the Line of 
Actual Control (LAC)   in the North-Eastern part of India, the 
nation now faces new challenges on account of  the eruption 
of fresh military conflict in Eastern Ladakh between the troops 
of the Indian Army and of the People’s Liberation Army (PLA) 
that took place over a year ago. This development has further 
accentuated  the need for the IAF to ensure that its combat fleet 
is fully geared up to undertake strike missions against targets 
deep inside China in the event of large scale conflict or an all-
out war with China. The IAF thus needs to build up a sizeable 
fleet of FRA.

Currently, the IAF has on its inventory, a fleet of six  IL-78 
aerial tankers that were procured from Uzbekistan at a cost of 
$50 million per aircraft with the first one arriving  in 2003. The 
IAF opted for this platform for two reasons. Firstly, the IL-78 is 
essentially a derivative the IL-76 heavy transport aircraft and 
the IAF was already operating a fleet of 14 of these platforms 
that were procured from Uzbekistan beginning in 1985. Given 
this linkage with the original equipment manufacturer (OEM), 
it was much easier to negotiate the purchase of the IL-78 FRA. 
Secondly, since the IAF had already built up elaborate infrastruc-
ture as well as pool of technical manpower for the maintenance 
of the IL-76 fleet, very little additional effort was required by the 
IAF to operationalise the newly acquired IL-78 aerial tankers.  

Unfortunately, the fleet of IL-78 FRA on the inventory of 
the IAF has been afflicted by serious maintenance problems 
that the IAF has not been able to resolve primarily owing to 
lack of adequate product support from the OEM. Consequently, 
the serviceability of the fleet has been declining over the years 
reducing drastically the availability of this platform to support 
operations of the combat fleet. The refuelling pods on the IL-78 
are also  prone to failure thus compounding the problem for 
the IAF. Hence the capability of the combat fleet of the IAF to 
operate effectively against the enemy across the LAC, stands 
compromised to a great extent. The IAF does need a larger fleet 

and more reliable fleet of aerial tankers as all combat aircraft 
inducted into the IAF in the future, will have in-flight refuelling 
capability.

It was in 2006, three years after the induction of the IL-78  
that the IAF embarked on a plan to expand its fleet of FRA with 
the induction of six new platforms. In the first global tender, 
the Airbus A330 Multi Role Tanker Transport (MRTT) emerged 
as the preferred platform that was far superior in capability 
when compared with the IL-78. The tender  encountered some 
insurmountable impediments at the level of the Indian Ministry 
of Finance  over issues related to high cost. The first attempt 
at the procurement of the new fleet of FRA thus failed and 
the tender was finally cancelled in 2009. In the second tender 
floated in 2011, bids from competing firms were received by 
the first week of 2014. In this tender too, once again the Airbus 
A330 MRTT emerged as the platform of choice. Unfortunately, 
this time too, the tender hit a road block once again on pricing 
issues and was finally cancelled in 2016 leaving the IAF in a 
serious dilemma.  

Having been traumatised twice due to rejection of its choice 
of FRA, the IAF was not really keen to have a tender floated 
by the Ministry of Defence for the third time. Fortunately, in a 
change in policy in March 2020 on acquisition of military air-
craft and weapon systems,  for the first time, the government 
has permitted long-term lease instead of purchase of military 
aircraft or other military hardware. The objective behind this 
change in policy is to cut down on the phenomenal expenditure 
involved in bulk  purchase  of aircraft and weapon systems. 
Under this new provision, the IAF has added on its list the Boe-
ing KC-46A Pegasus FRA as one more option. 

In its effort to induct a fleet of six FRA to enhance its opera-
tional capability, the journey of the IAF over the last 15 years 
has been nothing but a mere “wild goose chase”. But this is not 
the only case of its kind as the IAF has had a somewhat similar 
experience in trying to procure 126 medium multi role com-
bat aircraft. This effort too has not been successful so far. The 
lesson that clearly emerges from these failed attempts to pro-
cure military aircraft from abroad is that the IAF can no longer 
depend on foreign sources to sustain or enhance its operational 
potential. In the final analysis, the solution in the long term lies 
only in the development of indigenous capability. SP

The IAF does need a larger fleet of flight refuelling 
aircraft  as all combat aircraft inducted into the IAF in 
the  future, will have in-flight refuelling capability

By air marshal b.K. PaNDEY (rEtD)
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