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Morphing Wing

Morphing Start Position

Hypothetical Simple Flag

Hinge Position
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Motor-driven pump valve

7 Suction
I Pressure
I Return

Facts About Aircraft
Hydraulic System

The word “hydraulics” is based on the Greek word for water and originally meant the
study of the physical behavior of water at rest and in motion. Today, the meaning has
been expanded to include the physical behavior of all liquids, including hydraulic fluid.
Hydraulic systems are not new to aviation. Early aircraft had hydraulic brake systems. As
aircraft became more sophisticated, newer systems with hydraulic power were developed.

i Seyed Alireza Makki (N

Hydraulic systems in aircraft provide a means for the operation of aircraft The hydraulic fluid is pumped through the
components. The operation of landing gear, flaps, flight control surfaces, system to an actuator or servo. A servo is a
and brakes is largely accomplished with hydraulic power systems. cylinder with a piston inside that turns fluid
Hydraulic system complexity varies from small aircraft that require power into work and creates the power needed
fluid only for manual operation of the wheel brakes to large transport to move an aircraft system or flight control.
aircraft where the systems are large and complex. To achieve the Servos can be either single-acting or double-
necessary redundancy and reliability, the system may consist of several acting, based on the needs of the system. This
subsystems. Each subsystem has a power generating device (pump) means that the fluid can be applied to one
reservoir, accumulator, heat exchanger, filtering system, etc. System or both sides of the servo, depending on the
operating pressure may vary from a couple hundred pounds per square servo type. A single-acting servo provides
inch (psi) in small aircraft and rotorcraft to 5,000 psi in large transports. power in one direction. The selector valve
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allows the fluid direction to be controlled. This is necessary for operations such as the extension and retraction of landing
gear during which the fluid must work in two different directions. The relief valve provides an outlet for the system in the
event of excessive fluid pressure in the system. Each system incorporates different components to meet the individual needs

of different aircraft.

The aircraft has three independent hydraulic systems:

GREEN
YELLOW
BLUE

The three hydraulic systems supply hydraulic power at 3000 psi to the

users:

FLIGHT CONTROLS

LANDING GEAR

BRAKES

NOSE WHEEL STEERING
CARGODOORS

THRUST REVERSER OPERATION

ENGINE DRIVEN

VALVE

~—BLUE -
‘RESERVOIR

PUMP (EDP) 1
RAM AIR
3 o=
TURBINE ~ ELECTRIC ~
—— (RAT) PUMP
FIRE
SHUT-OFF

ENGINE DRIVEN
PUMP (EDP) 2

ELECTRIC
enc2 () PUMP
FIRE
SHUT-OFF
VALVE F
YELLOW
RESERVOR

FLIGHT CONTROLS FLIGHT CONTROLS
LANDING GEAR BRAKES

BRAKES FLIGHT CONTROLS NOSE WHEEL STEER

REVERSER ENG 1 CONSTANT SPEED PARKING BRAKE

MOTOR/GENERATOR REVERSER ENG 2

3000 PSI 3000 PSI POWER TRANFER 3000 PSI 4
UNIT (PTU) |
i
ACCUMULATOR ACCUMULATOR ACCUMULATOR
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During climbs and descents, the free gas
formerly present in various body cavities
expands due to a difference between the
pressure of the air outside the body and that
of the air inside the body . If the escape of the
expanded gas is impeded, pressure builds up
within the cavity and pain is experienced.

Trapped gas expansion accounts for ear pain and sinus pain, as well

as a temporary reduction in the ability to hear. The middle ear is a

small cavity located in the bone of the skull. It is closed off from the

external ear canal by the eardrum. Normally, pressure differences

between the middle ear and the outside world are equalized by a tube

leading from inside each ear to the back of the throat on each side,

called the Eustachian tube. These tubes are usually closed, but open

during chewing, yawning, or swallowing to equalize pressure. Even

a slight difference between external pressure and middle ear pressure

CECCTEEEEEEEEEEEREEEEE P EEEE R EE T EEEE P EEEE R EEE TR EEE O R EEEEE P EEEE L EE LRI L EEETU T 34

can cause discomfort. Whether flying in
an unpressurized or pressurized aircraft,
passengers and crew will experience a
decrease in ambient air (environmental)
pressure in climbing, and an increase in
pressure during descents. Some of these
changes can be quite rapid. Such changes in
pressure, and the speed of change, are not
normally experienced “on the ground”; arare
example concerns travelling on a train as it
enters or exits a tunnel at great speed. Divers
will also experience similar pressure changes
as they descend and ascend. Eustachian
tube, also called auditory tube, is a hollow
structure that extends from the middle ear
to the throat. The Eustachian tube serves
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as a pressure regulating valve for the middle ear. In most people, the
ability of the middle ear to equalize pressure via the Eustachian tubes
is adequate to prevent discomfort and retain good hearing during all
stages and profiles of flight. This is mostly achieved automatically,
and any “lag” between the middle ear cavity and the aircraft cabin can
usually be eliminated by gentle yawning or chewing.

As the aircraft climbs the air pressure inside the cabin gradually
decreases until it reaches the level at which it will remain for the rest
of the flight (at cruising altitude). Because this air pressure is lower
than it was at ground level it means that some of the trapped air must
be allowed to escape from the middle ear. If it doesn't, the slightly
higher pressure will cause the eardrum to bulge outwards. If all goes
well, the overpressure air in the inner ears simply escape via the
Eustachian tube. It’s easier for this tube to exhaust air than to suck it
in, which is why hardly anyone has problems with their ears when an
aircraft is climbing. As the aircraft descends, the air pressure inside
the cabin will gradually increase, so the rising air pressure will push
the eardrums inwards. To counter this, the air pressure on the other
side of the eardrums, in the middle ear must also increase. To enable
this to happen, air must be sucked in through the Eustachian tube.
If you are suffering from a cold or hay fever, the mucous membrane
in the Eustachian tube can become swollen and impede the flow of
air through it. Consequently, when the aircraft is descending the air
pressure behind the eardrum, in the middle ear, will remain too low
and will not be able to counteract the increasing cabin air pressure that
is pushing the eardrums inwards. Initially you will feel this as pressure
and later as pain in your ears. Furthermore, because the eardrum will
be under constant pressure, it will no longer be able to vibrate freely.
So you won't be able to hear properly either-.

Tips and tricks to avoid ear pain
during a flight

Swallowing and yawning open the
Eustachian tube so that air will be able to
reach the inner ear during descent. Even
if you keep having problems long after the
landing, it will still help when you keep
swallowing. There are a few other methods,
such as blowing your nose, chewing gum, or
drinking while pinching your nose closed.
Whichever of these methods works best for
you should be repeated a few times during the
complete descent. Moreover you can breathe
in, afterwards gently breathe out with your
mouth closed while pinching your nose (it’s
known as the Valsalva manoeuvre). In this
way, no air is exhaled but you gently push
air into the Eustachian tube. While doing
this you may feel your ears go “pop” as air is
pushed into the inner ear. This often solves
the problem. Repeat the procedure every
few minutes while landing  or whenever
you feel any discomfort in your ears. If you
have a cold and you still want to fly you
could try a decongestant nasal spray. This
can temporarily dry up mucus in the nose,
thereby helping to open the Eustachian tube
ifit’s blocked by mucus.
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InSight mission is a robotic lander
designed to study the deep interior of
the planet Mars. It was manufactured
”h by Lockheed Martin, is managed
by NASA, and most of its scientific
instruments were built by European
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agencies.  The InSight spacecraft took
six months to arrive on Mars. The time
between InSight's launch and arrival at Mars is called the cruise
phase. The approach towards the surface began 60 days before
landing, and the entry, descent and landing itselftook about six
minutes. The mission launched on 5 May 2018 aboard an Atlas
V-401 and successfully landed at Elysium Planitia on Mars on
26 November 2018. InSight traveled 483 millionkm during its
journey.
InSight's objectives are to place a seismometer, called SEIS, on the
surface of Mars to measure seismic activity and provide accurate 3D
models of the planet's interior; and measure internal heat flow using
a heat probe called HP3 to study Mars' early geological evolution.
This could bring a new understanding of how the Solar System's
terrestrial planets — Mercury, Venus, Earth, Mars— and Earth's
Moon form and evolve.
The lander was originally planned for launch in March 2016.
Following a persistent vacuum failure in the SEIS instrument
prior to launch, with the 2016 launch window missed, InSight was
returned to Lockheed Martin's facility in Denver, Colorado, for
storage. NASA officials decided in March 2016 to delay launching
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InSight to May 2018.
for the seismometer to be fixed, although
it increased the total cost from US$675

million to US$830 million. By reusing

allowed time

tecl gy from the Mars Phoenix
lander, which successfully landed on
Mars in 2008, mission costs and risks
were reduced.

InSight was initially known as GEMS
(Geophysical Monitoring Station), but
its name was changed in early 2012
following a request by NASA. Out of
28 proposals from 2010, it was one of
the three Discovery Program finalists
receiving US$3 million in May 2011 to
develop a detailed concept study .

The InSight mission seeks to uncover
how a rocky body forms and evolves
to become a planet by investigating the
interior structure and composition of
Mars. The mission will also determine
the rate of Martian tectonic activity and
meteorite impacts.

InSight Science Goals

The InSight mission has two major goals,
each with several science investigations,
designed to help uncover the process
that shaped all of the rocky planets in the
inner solar system.

InSight will figure out just how
tectonically active Mars is today, and
how often meteorites impact it. How

powerful and frequent internal seismic

activity is on Mars, and where it is
located within the structure of the planet.
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