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Why Do Aircraft Store
Fuel In The Wings?
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Placing the fuel tanks in the wings takes advantage of valuable
space while improving stability and economics.

There are several reasons why many modern aircraft designers
have elected to place the primary fuel tanks in the wings. An
aircraft's wing contains a significant amount of extra space
not used for storage, is easily accessible, and is responsible for
creating lift for the entire airframe.

Placing the fuel in the wings also increases the strength and
stability of the aircraft during takeoff and leaves room for
additional cargo capacity.

Storage, and the lift factor

When considering the acrodynamics of an aircraft, the wings are directly
responsible for creating the lift, which supports the fuselage containing
cargo and passengers during flight. On some long-haul flights, the fuel
contained in the aircraft at takeoff can account for as much as a third of the
aircraft’s gross weight.

The Boeing 747 notably burns up to one gallon of fuel per second of flight
and must carry enough accordingly. Even next-generation jets must
maintain significant fuel to cover the actual trip alongside reserves for
taxiing, diverting, contingencies, and other emergencies. Today’s twin-
engine aircraft, such as the Airbus A350, are able to carry over 37,000
gallons of fuel.

Ifthis extra weight were to be stored entirely in the fuselage, it would reduce
available cargo space and increase the strain and stress on the aircraft
structure. Loading the fuel into the wings brings a significant portion of the
weight directly to the source of lift, which reduces the pressure on the wings
in flight and spreads the load more evenly across the airframe.

The wings also contain controls for the ailerons and flaps, alongside various
flight electronic and hydraulic equipment. Luggage and other cargo,
however, are not typically stored in the wing due to height restrictions but
are instead stored in the fuselage.

Fuel Storage

Strength, understanding the flex and
flutter

The fuel tanks in the wings, especially when
full, provide strength and stability to the
aircraft during takeoff. The full tanks increase
the rigidity of the wings and spread the total
takeoff weight more evenly across the aircraft.
As the aircraft speeds down the runway, the
extra weight helps to keep the wingtips down
and level to balance the disproportionally heavy
fuselage.

Some aircraft’s wings are designed to flex
stability.  This
development is most notable in jetliners such as

to improve aerodynamic

the Boeing 787 Dreamliner, which incorporates
composite technology to allow the wings to flex
up to 25 feet. The result is a more streamlined
aircraft with reduced drag and the ability to
adapt more dynamically to turbulence.

Baffles further subdivide the fuel tanks. The
rigid partitions within the tanks are placed
perpendicular to the wings and feature small
holes to prevent the fuel from sloshing side to
side during the flight. Some aircraft also include
systems to rebalance the tanks manually should
one side become heavier than the other.
Systems, where else could it be?

Aircraft fuel has not always been stored in the
wings, and while it is the most common location
in today’s commercial jetliners, there are still
several outliers. Several aircraft in the Airbus
A320 family also have the ability to load fuel
tanks in the cargo hold. The Airbus A321LR,
for instance, can hold up to three removable
fuel tanks for long-range trips. The A321XLR
features an integrated central fuel tank to
increase its range.

One benefit of storing fuel in the wings is the
ability to gravity feed. As the fuel tanks are
above the engines in many aircraft, this can help
reduce reliance on a fuel pump. Aircraft which
feature a center fuel tank in the belly of the
plane to hold reserve fuel usually empty it first
to ensure that gravity feeding is available for as
long as possible.

Some widebody aircraft include fuel tanks in
the rear of the plane. The fuel in tanks set in
the horizontal stabilizers doubles as ballast
to manage the center of gravity on long-haul
flights.

January 2023
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What medical requirements are
needed for cabin crew?

Unlike many jobs, the candidate has to take (and pass) a medical exam before becoming cabin crew. This is
usually before joining a new airline, working in a different country, or renewing a current medical certificate.
The rules are set by the aviation authorities and some countries have a five-year validity period for each crew
member’s medical certificate. The medical has to prove that the crew member is free from physical or mental
illness that would affect the ability to perform safety duties and responsibilities.

Firststeps

The candidate will fill out a medical form
advising of any medical history, medications
taken, or any surgery. The aeromedical
examiner will then assess the candidate for ‘fit to
fly’ status. Things such as posture, movement,
height, and weightare observed. Pulse and blood
pressure are checked as well as lung function
and neurology. The abdomen is checked for any
abnormalities. The examination also takes into
account any medical history.

More tests

A urine sample is taken to check for any
undiagnosed conditions. Eyesight and hearing
tests are done. Dental records are also often
asked for. ECG tests to monitor heart rhythm
are often part of the medical too. Records
of immunizations will be studied, and the
candidate may need to take more before flying.

Conditions

In general, itis quite difficult to gain a cabin crew
role if you are medically unfit in any way. It is,
however. more acceptable in Western countries
to gain a role if a condition is well managed,
such as for example migraine, asthma, or high
blood pressure. You do have to report at any
time during your career if you have any illness
or injury, surgery, any prescribed/unprescribed
medicines, and any decrease in physical or
mental fitness. Pregnancy, sight correction, and
admission to hospital also have to be reported as
“fitto fly’ status may have changed.

Middle East
Rules regarding medicals are even stricter in the
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Middle East, often due to the fact that cabin crew must apply for a residence
visa. This involves a blood test being taken which checks for various
illnesses, including HIV and Hepatitis B. A chest X-ray is also needed to
check for any signs of tuberculosis.

Any prior history of mental illness and antidepressant use is not accepted
for cabin crew. Scoliosis of >30 is not accepted by most Middle Eastern
airlines, and neither are skin conditions or scars. Aspiring cabin crew is
also subjected to drug tests and sometimes alcohol tests to discover any
substance abuse issues. Speech defects are not accepted. Any candidate
with anemia, epilepsy, diabetes or such will not be considered fit to fly.

Safety environment

In general, being ‘fit to fly” is the most important thing, especially in a
safety-critical environment. Working at altitude does have an effect on
the body, as does lifting heavy equipment. Therefore, you need to be
fairly physically fit. Added to that, working under pressure, irregular sleep
patterns, and jet lag can cause problems if someone is not mentally and
physically fit. As the cabin crew are responsible for passenger safety in
an emergency situation, it is important that the crew member is medically
assessed to check their capabilities of such actions.



the tail cone must be white. They help an observer to identify
which direction the aircraft is heading.
These lights are not a must for day operations, but they must

be available for night operations.

Landing lights
These lights are used to aid the pilot during the landing
maneuver. The landing lights must be installed such that:

No objectionable glare is visible to the pilot

In some aircraft, the landing lights are retracted into the
wing when switched off. In these aircraft, when the lights
are switched on, the lights extend out of their housing and
shine. Experienced pilots can feel the change in noise and
vibration when landing lights are turned on for these aircraft.
Modern aircraft have the landing lights flushed to the
forward fuselage belly or the wing root. This reduces drag.
The Airbus A320 has retractable landing lights. However,
some recent models of the aircraft are available with flushed
lights.

The landing lights are not only used for landing. Many
operators have policies that urge the pilots to keep the
landing lights on whenever the aircraft is below 10,000 ft.
This helps to attract attention, as below 10,000 ft, there may
be a lot of airplanes flying around in close proximity.

Taxilights

The taxi lights are lights that help the pilot to navigate the
aircraft during taxi. Even though they are helpful only in
night operations, pilots keep them on when taxiing, even
during the day.

When the aircraft is stopped during the taxiing phase, it is
recommended to switch off the lights so as not to distract
other pilots who are taxiing around. This is not mandatory.
However, following this soft rule shows airmanship.

Take-offlights

These lights are like taxi lights, but they have a longer beam.
As the name suggests, they are used when the aircraft is
rolling for take-off. They give the pilots an extra bit of
situational awareness and make the aircraft more visible.

Runway Turn-offlights

The runway turn-off lights are usually found on the nose
landing gear and are at angles of 45 degrees. They help to
view the runway and the taxiways during turn maneuvers.

Logolights
The logo lights are placed on the upper surface of the

horizontal stabilizer of the aircraft. When turned on, they
shine up the airline colors. They again help to attract
attention and, at the same time, they are great for advertising
when the aircraft is on the ground at night.

Wing and engine inspection lights

The wing and engine inspection lights are used to view the
wings and the engine intake for possible icing. These lights
are a must as per the regulations if the aircraft is certified to
fly into known or forecast icing conditions.

These lights must be able to illuminate the wings both in and
outofthe clouds on night flights without excessive glare.
The wing and engine inspection lights can be found on the

side fuselage near the wings.

Cockpitlighting

The cockpit lighting should provide sufficient illumination
to make each instrument, switch, or other equipment
necessary for safe operation easily readable. The lighting
must be installed such that their direct rays are shielded from
the pilot’s eyes, and no reflections are visible to the pilot.
The pilots must also be provided a means to dim the lights
for their comfort.

These are the minimum requirements. However, inamodern
cockpit, a lot more lights are provided. These include
map lights, dome lights, storm lights, etc. During night
operations, a dim cockpit is the preferred one, particularly

when coming in for the landing and during take-offs.
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Aircraft Lighting:

The Rules And Roles

The lighting of an aircraft is a key system. External lights are required for safety purposes as they are used
to alert the personnel working around the aircraft in low light hours. They also allow aircraft identification
in flight, and some lights also help the pilots to navigate the aircraft on the ground and help to view certain

structures of the aircraft.

External lighting system

What the regulations say about the external lighting system
In an aircraft, there are several external lights. Some of
these lights are there by the regulations. This is specified
in the EASA SERA (Standardized European Rules of the
Air), section 3, chapter 1.

A summary of the rules for lighting is as follows:

All aircraft must have an anti-collision light intended to
attractattention to the aircraft (both day and night operations)
All aircraft must also have navigation lights intended
to indicate the relative path of the aircraft (during night
operations)

The aircraft must have lights that illuminate the extremities
of the aircraft (during night operations)

When towed or taxied on the movement area of the
aerodrome, the aircraft shall display lights intended to
attractattention (fulfilled by anti-collision lights or strobes)
All aircraft in the movement area of an acrodrome whose
engines are running shall display lights to indicate that fact
(fulfilled by anti-collision lights or strobes)

A pilot shall be permitted to switch off or dim any lights on
anaircraft thatcould adversely affect his or her performance
or the performance of an outside observer (such as a pilot in
anotheraircraft).

The types and roles of external lighting

There are many lights outside an aircraft, and each of these
lights serves a different purpose.

Anti-collision lights

In most transport category aircraft, there are two anti-
collision lights. One is called the beacon and the other is
called the strobe. A beacon is a red flashing light. In many
aircraft, there are two beacon lights - one on top of the
fuselage and the other on the belly of the aircraft.
Strobes are synchronized flashing white lights. There are
three strobe lights. One at the extremities of each wing, and
one below the tail cone of the aircraft.

In normal operations, the beacons) are used on the ground
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and in flight. They are turned on during the pushback and
remain on until the last engine is shut down. The strobes,
on the other hand, are only turned on when lining up on
the runway for take-off. This is because the very bright
flashing characteristics of the strobes can be a nuisance for
those working around the aircraft and other workers in the
apron area.

In some smaller aircraft, there are no strobes. They only
have the beacon. In others, only one light can be switched
onata given time. You either have the option to turn on the
strobe or the beacon. The Dash 8 classics are an example
of this. Thus, when on ground operations, pilots have the
red beacon on, and once on the runway, they turn on the
strobes, which switches off the beacon.

Navigation lights

The navigation lights, also called the position lights, consist
of three lights - one on each wing and the other on the tail
cone. The navigation lights on aircraft are like the ones on
ships and other sea vessels. The port or the left-wing light
should be red, and the starboard or the right-wing light
should be green. And finally, the one on the rear (astern) or



b
SKYTRAX G

The world's best airlines

Skytrax (originally known as Inflight Research Services) is a United Kingdom-based consultancy which runs

an airline and airport review and ranking site.

Skytrax conducts research for commercial airlines, as
well as taking surveys from international travelers to rate
cabin staff, airports, airlines, airline lounges, in-flight
entertainment, on-board catering, and several other
elements of air travel. Apart from these evaluations,
Skytrax has an airline forum where passengers give
potential passengers insights and opinions about an
airline. The website also hosts flight reviews, flight
checks, and satisfaction surveys. Skytrax holds an annual
World Airline Awards and World Airport Awards, as well
as the ranking for airlines and airports.

The world’s Top 5 Airlines of 2022 voted for by travellers
around the world is:

5. Qantas Airways

Registered originally as the Queensland and Northern
Territory Aerial Services Limited (QANTAS), Qantas is
widely regarded as one of the world’s leading long distance
airline and one of the strongest brands in Australia. Qantas
has built a reputation for excellence in safety, operational
reliability, engineering and maintenance, and customer
service.

4. ANA
ANA was founded in 1952 with two helicopters and has
become the largest airline in Japan, as well as one of the

mostsignificant airlines in Asia, operating 82 international
routes and 118 domestic routes.

3. Emirates

Emirates connects the world to, and through Dubai city in
UAE. Emirates current fleet comprises 262 aircraft, with
the airline serving 152 destinations. In 2020 Emirates was
the largest international airline as the industry recovered
from the COVIDI19 pandemic, carrying 15.8 million
passengers in 2020.

2. Singapore Airlines

Singapore Airlines” success has been fueled by its
dedication to customer service. Singapore Airlines
operates a fleet of more than 180 aircrafts, with a combined
passenger network that spans more than 110 destinations.

1. Qatar Airways

Qatar Airways is the national airline of the State of Qatar.
Based in Doha, the Airline’s trendsetting on-board
product focuses on: comfort, fine cuisine, the latest in-
flight audio & video entertainment, award-winning
service and a modern aircraft fleet averaging around 5
years of age. Qatar Airways serves more than 150 key
business and leisure destinations worldwide, with a fleet
of over 200 aircraft.
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