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CF6

More than

3,400+ CF6 engines

in service

More than 445 million

flight hours accumulated

The CF6-80E, an A330F option,
averages 9.5 years

in service

99.95% dispatch reliability
for CF6-80C2

For more than 48 years, the CF6 engine family has ani
than 13 different aircraft types, the CF6 is the cornerstone of the widebody engine aircraft business.

| record. Certified to power more

Powers
71% of widebody freighters,
including 97 % of Boeing 767 aircraft

CF6-80C2 on track for
40+ years in production

100 new CF6-80C repairs
annually, representing continued

product investment
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AQP= Advanced Qualification Program

CBT= Competency Based Training

CBTA= Competency-based Training and Assessment
DR= Data Report

EBT= Evidence-Based Training

FDM= Flight Data Monitoring

ISD= Instructional System Development
ITQI= IATA Training and Qualification Initiative
LMS= Learning Management System

LPC= License Proficiency Check

MPL= Multi-Crew Pilot License

OPC= Operator Proficiency Check

ATQP= Alternative Training and Qualification Programme
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Why Are The Bottom
0f Boeing 7317 Engines Flat?

The Boeing 737 is among the most popular families of commercial aircraft ever produced. On your travels or
in photographs, you may or may not have noticed that this popular aircraft’s engines have a certain visual quirk
to their design. Specifically, the engine casing’s bottom flattens out, rather than continuing around the same
circumference to complete a circular shape. However, there is, in fact, a very particular reason for this oddity .

Early Boeing 737 variants

To answer this question, we must first examine the 737's
initial design principle. Originally, the aircraft was built
forairports ina differentage, first flying in the late -1960s..
This was a time when few airports had stair cars, and even
fewer had jet bridges.

Back then, aircraft needed doors (especially cargo doors)
that an operator or cargo handler could climb into without
aladder or truck . With that in mind, Boeing designed early
737 variants, such as the -100 and -200, to operate as low
to the ground as possible. Compared to today’s aircraft,
its belly almost seemed to scrape along the surface of the
runway .

The need for larger engines

However, as engine technology improved, engineers
discovered that the more air an engine could suck in, the
more efficient its operation will be. For an increased air
intake, engines need larger turbines powered by larger
fans. These require a suitably -large engine casing to fit.
Airbus built the A320 family, which rivals the Boeing
737, with bigger engines in mind.

However, earlier 737 models were too low to the ground to
accommodate larger engines. Boeing could have moved
the engines to a different area of the plane, redesigning it
like its trijet 727. However, this would have significantly
changed its aerodynamic profile, leading to pilots having
to retrain and be recertified. As such, Boeing was out of
luck, and faced an expensive redesign of the 737.

- €

Why is the engine bottom flat?

However, engineers looking at the aircraft realized that the
engines’ casing, rather than the size of the powerplants as
awhole, was the problem. As such, they needed to find a
shape that was not purely circular. This would prevent the
engines from hitting the ground, even if they were larger
than previous models.

Subsequently, the engines on future 737s were flattened
along the bottom. This allowed them to contain a larger
fan and turbine without compromising on ground
clearance. The solution was not perfect, as it did have
certain negative aerodynamic properties, causing more
drag than a round engine. However, the increased amount
ofair entering the engine caused the bypass ratio to expand
so much that it made any problems negligible.

The Boeing 737 classic series (=300, -400, and -500
variants) entered service in 1984. This was the first
example to feature the French-American CFMS56
engines. These are well-known for their non-circular
‘hamster pouch’ design.

The newer aircraft had similar enough aerodynamics that
its pilots did not have to retrain nor be recertified. Instead,
the redesigned engine casings meant that they could work
interchangeably between older and newer 73 7s at the time .
The flat bottom is a visually conspicuous design
feature that can certainly look a little odd at first glance.
However, it ultimately helped the 737 advance towards its
commercially successful newer generations that have seen
it become almost ubiquitous in the skies today .



English Time

airlines with diverse and far -reaching networks.

Kuwait: While Kuwait isn’t quite a “city-state,” most of
its activity is centered around the Kuwait City area and its
surrounding governorates, which act more like suburbs.
The rest of the country is really only accessible by private
vehicle. While Kuwait Airways might fly as far as Manila
in the Philippines and New York City, it has zero domestic
activity from its hub at Kuwait International Airport.
Although Qatar Airways may have one of the world’s
largest airline networks, the country of Qatar is too small to
have any domestic flights. The same goes for neighboring
Bahrain, which is one -tenth the size of Qatar.

The United Arab Emirates (UAE)is another good example
of a country having world—class airlines without any
domestic flights. The UAE is divided up into emirates
(kind of like states in the US), with the largest emirates
having their own airlines. Emirates (the airline) flies out
of Dubai while Abu Dhabi is served by Etihad. Air Arabia
serves the emirates of Sharjah and Ras al Khaimah, while
Spicejet is looking to expand its operations in the latter as
well.

East Asia

Asia has two great examples of states with world-class
airlines with no domestic flights.

Of course, it gets a little complicated and perhaps even
touchy, calling Hong Kong a state. Technically, Hong
Kong is a Special Administrative Region (SAR) and
certainly has done a good job of riding the fine line between
an independent country and being part of a larger nation
(Chinay.

With most in the SAR speaking Cantonese instead of

Mandarin, using the Hong Kong dollar, as well as a
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separate passport, it is somewhat separate from China
for the time being. Therefore, flights to China are treated
as international, meaning that Hong Kong has no truly
domestic flights.

Hong Kong’s main airline is Cathay Pacific. For the time
being, flights to China are considered international and thus
there is no domestic network within Hong Kong.
Singapore is our final example. Often regarded as one of the
best airlines in the world, The country itself is essentially a
city -state on a small island. Singapore Changi is the main
airport and home to Singapore Airlines. The country does
have another facility known as Seletar Airport- but as
these two are about 20km apart, there aren 't any domestic
services. Seletar is, however, the site of some exciting
passenger -to-freighter conversion work .

As there are many small nations out there, this list could
indeed go on further. Usually quite a mundane topic, this
has been made much more interesting with the events of
2020, which continue to unfold.

Indeed, as many countries (and special administrative
regions) maintain stringent travel restrictions, their
homegrown airlines are extremely handicapped in the
passenger operations they are able to maintain during this
crisis. The worst part of 2020 travel restrictions, especially
for carriers like Emirates and Singapore Airlines, has been
the suspension of transfer /transit traffic — something that
these airlines greatly rely on.

Conversely, larger countries and their carriers have had the
good fortune of being able to main domestic operations in
the midst of heavy international travel restrictions. China,
the United States, and Russia are some prime examples.

VYR Saw!
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The Gountries With No
Domestic Flights

Did you know that some of the world’s largest and most well -known airlines have no domestic market at all?
This, of course, is a result of political geography and the borders a country is defined by. This has become
much more important and relevant with the current health crisis as international travel restrictions cripple
airlines without any domestic networks. While there are quite a few countries with no domestic flights, let’s
take a look at some of the higher -profile cases, separated by region.

Europe

The Netherland's KLM (usually) has a robust international
network, flying to destinations in South America, southern
Africa, and Southeast Asia. However, the airline and its
home country lack a domestic flight network (excluding its
overseas territories, which are also outside of the Schengen
area). This is largely due to the country’s size, but also its
fantastic train network run by NS. Coach bus services also
do a good job of connecting major cities.

Belgium Similarly, Belgium’s small size and well
functioning rail network ensure the country’s main towns
and cities are connected with one another. The country’s
main carrier, Brussels Airlines, is a smaller member of
the Lufthansa Group and flies regional European service,
but also travels as far as the United States and a number of
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African countries.
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While Brussels Airlines flies as close as France and
Germany, it has no domestic service to speak of..

Other European countries without domestic services
include the obviously tiny states of Luxembourg,
Lichtenstein, and Andorra.

There are some surprises, however. Relatively small
countries like Latvia, Estonia, Switzerland, and Ireland do
offer some domestic flights. In Switzerland, this is due to
its mountainous terrain (SWISS flies between Geneva and
Zurich), while Ireland has a number of domestic flights to
avoid multi-hour trips by land.

The Middle East

This region has quite a few countries that lack a domestic
flight network. At the same time, these nations have
certainly made a name for themselves, crafting world —class
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and the wings would not produce sufficient lift. There
could also be problems restarting a failed engine at a
higher altitude, in the event of a failure.

There are also safety implications of flying at higher
altitudes for passengers and crew. In the event of cabin
decompression, the aircraft will descend quickly to
a lower altitude. This takes more time from a higher
altitude, and this crucial difference could endanger
passengers.

ailine oxygen mask breifing

At higher altitude, passengers would remain conscious
for less time in the event of rapid cabin decompression.
There are defined measures for the ‘time of useful
consciousness’ (TUC). This measure describes how long
a person would remain conscious in the event of a cabin
decompression. At 35,000 feet, this is 15 to 30 seconds,
which generally provides sufficient time for passengers
to fit oxygen masks. However, at 50,000 feet, this
decreases to just five seconds.

Some aircraft can fly higher

While commercial aircraft have ceilings set in line with
both engine and TUC limits, private aircraft have more
scope. Many smaller corporate jets are rated to higher
ceilings of, for example, 51,000 feet. They often have

larger engines relative to the aircraft size and weight
(which is often far less due to their low -density seating
configurations), which help achieve this.

Concorde

Concorde’s cruising altitude was between 50,000 and
60,000 feet.

Concorde has been the only significant exception
amongst commercial aircraft. It could fly up to 60,000
feet due to the increased lift generated when flying at
much higher speeds. Atlow altitudes, drag would prevent
it from reaching its high speeds. High above existing
aerial corridors, the legendary British-French airliner
cruised at speeds of up to Mach 2.04

At these higher altitudes, Concorde carried increased
risks for passengers from decompression. There were
several features used to minimize these. It could descend
much faster than other aircraft, due to its delta wing
shape. Concorde also had a system to assist with rapid
emergency descent, which some corporate jets also use
a form of.

Finally, it had much smaller windows, as these would help
slow a decompression if a window failed. With Concorde
not having flown since 2003, most of us can only imagine
how the world would have looked from 60,000 feet.

VYA ttdusl
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How High Can Gommercial
Passenger Planes Fly?

Commercial aircraft today cruise at altitudes of 30,000 feet and beyond . When flying as a passenger, one can
often hear the flight’s cruising altitude in announcements from the cockpit. But exactly how high are aircraft
permitted to operate? And what are the limitations of going higher?

Altitude

Piston Engine Up to 25,000 feet _ __

Helicopter Up to 10,000 feet .. ... ______ i
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Turboprop Up to 41,000 feet ... ... . ... .. ...

Limits set for commercial aircraft

The maximum permitted altitude varies from aircraft
to aircraft. An optimal cruising altitude is also a factor
achieving a given aircraft’s best range. These limits guide
the height that an aircraft flies at, rather than any legal or
regulatory requirements. Although, of course, air traffic
control in each airspace has ultimate authority over an
aircraft’s precise altitude.

Most commercial aircraft are approved to fly at a
maximum of around 42,000 feet. This maximum is
also known as a ‘service ceiling.” For example, for the
double-decker Airbus A380 ‘superjumbo’ quadjet, this
ceiling is 43,000 feet. Meanwhile, for the Boeing 787 -8
and -9 ‘Dreamliner,itis 43,100 feet. The stretched 787 -
10 comes in a little lower, at 41,100 feet.

To use another example, earlier Boeing 737s (up to the
-500 variant) have a service ceiling of 37,000 feet. This
ceiling was increased to 41,000 feet with the introduction
of the 737-600. The -600 was the first and smallest
variant of the 737 ‘NG’ (Next Generation) family. For
optimal operation, most aircraft will be guided to fly
slightly lower than this, typically around 35,000 feet.
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Why fly so high?

There are several reasons why airlines would want to fly
their planes at such altitudes. The primary purpose of such
operations is to optimize efficiency. At higher altitudes,
the air is thinner. This produces less resistance, allowing
the aircraft to fly faster using less fuel. Jet engines also
operate more efficiently at a higher altitude, as they can
be run closer to their maximum capabilities.

The exact height chosen fora given flight will also depend
on wind conditions. Aircraft will aim to take advantage
of or minimize the adverse effects of high altitude jet
stream winds. To help with this, pilots may find that they
need to adjust their altitude. They will also seek to avoid
areas of turbulence and adverse weather by climbing
or descending accordingly, if permitted by air traffic

control.

Why don’t aircraft fly higher?

This then raises the question of why not fly higher than
this? And why are there set ceiling limits? Although the
thinner air creates efficiency advantages at altitude, there
is a point at which the air becomes too thin. Much thinner
air means that the engines cannot produce enough trust,
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