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Q&A for basic airplane design and system (part C)
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Alfred

does

What characteristic
comprised of?

the wing

For most airplanes, the length of the wingspan is
similar to the fuselage. As an example,
wingspan of a Boeing 747-400 (B747) transport
is 213 feet in length (65 meters) compare with
fuselage at 231 feet (70 meters). Four giant
turbine engines are being hung on this pair of
huge wings of B747 which is also the source of
thrust for the aircraft. In addition, there are
three fuel tanks inside each wing which supply
fuel to the engines. Flaps are installed on the
wing at the trailing edge close to the fuselage
and can be extended to increase lift for the
aircraft. The “speed brake” is mounted on the
surface of the wing to resist airflow when
selected. these components are
seldom recognized by passengers on board. It
is interesting to note that prior to fueling the
fuel tanks, the wing tip will angle slightly upward
under an empty fuel tank condition. With a full
load of fuel on the tank, the increase in fuel
weight will cause the wing to revert to a
horizontal position. Having fuel tanks on the
wings can provide optimum weight balance
during the fuel burn process as the centre of
gravity movement can be minimized.

However,
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HonolikcngfAviationiClublfoundaticn

What function does the flap perform during flight?

When you take an airline flight next time,
you may want to request a window seat close to
the aircraft wing in order to observe movement
on the wing components. The trailing edge of
the wing and its shape will vary during takeoff,
level flight and landing. The part which can be
extended and retracted at the trailing edge is
the flap. When a commercial airline jet
accelerates for takeoff, the flaps are extended
backward and downward simultaneously.

The flap movement will change the wing’s
camber and alter the characteristic curve of the
airfoil surface. This will improve the lifting
efficiency of the wing by increasing the angle of
attack (AOA) at the same airspeed as compare
to the original camber, thereby, reducing the
runway length required for takeoff. However,
flaps have to be retracted when the air speed
has increased to a certain range which if flaps
are remain extended, the associated drag
created by the flaps will restraint the aircraft
from further increase on the airspeed.

When a jet airliner takeoff, the climb can be
divided into different segments where the firstO

Hong Kong Aviation Club Foundation is all0000000M0000000N000000O00NOCD D0 MIMD0IMO00Mb000E0mMmito0oooO

Dsegment begins by the time the aircraft

reaches 35 feet in height (Zero Reference
Height) above the runway and ends when the
gears have been retracted.

The second segment begins at the end of
the first segment and typically ends at 400 ft
above the field elevation. The third segment
which is then the level acceleration segment
begins with flaps retraction and engine power
reduces to “Maximum Continuous Power”
after the aircraft has accelerated to the Final
Takeoff (Clean, i.e. no flap) speed. This
procedure can protect the engine from being
damaged.

Sequentially, the aircraft will commence
the fourth (final) segment and keep climbing
to reach 1,500 feet above Zero Reference
Height or higher if required for obstacle
clearance. When an aircraft approach for
landing, the airspeed will be decreased to
approach speed and Ilift will decrease
corresponding to decreasing airspeed. The
flaps can be extended to increase lift and help
to avoid “stall” at low air speed in this
situation.
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. tire friction force.
each wing and notwithstanding the surface area is
not sizeable, the function is crucial to aircraft speed
control.O N

Does the airline jet have the a spoiler like a

racecar?

Yes, the airplane has a similar device and it is called
the “speed brake”! If the pilot has to decrease
airspeed during the flight, this can be accomplished
by power reduction while applying the speed brake
simultaneously. to decelerate an
airplane which is airborne, this would be different
from an automobile which deceleration can be
achieved by applying wheel brakes which then
create ground resistance. By making use of the
speed brake, aircraft airspeed can be reduced.
Speed brakes is designed to increase drag by
moving upward and extended through the airfoil.
When an airplane approach for landing and touch
down on the runway, the inner and outer speed
brake can be extended to decelerate aircraft speed
and help to transfer weight to the airplane tire by
destroying the lift and thereby increase the airplane
In total, there are six plates on

However,
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Can airplane be struck by thunder and lightning?

Will passengers receive an electric shock?

Let us take a look at the photo below, this
possibility does
lightning damage to aircraft is rare and most
are built to handle the power surge. Airliners
had installed weather radar inside the nose of
the airplane which facilitates the pilot on
en-route thunderstorm activity, consequently
allowing the pilot to avoid storm cell that is

exist, however, severe

conducive to lightning strikes. In the event
the aircraft has been struck by thunder and
lightning, the aircraft skin will allow the
current to flow through from the point of
impact to another extremity point, such as the

tail for exit.
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If the fuselage has been impacted, there
will be black spot and puncture. In most
cases, there will not be imminent safety
issue but some flight instruments can be
damaged and the pilot must inspect all
instruments and check airworthiness issues
to decide whether the flight can be
continued or an immediate landing
required. Residual static electricity can
remain on airplane’s wing tip, however,
static discharger will dissipate any static
electricity it may build up out into the air,
and therefore passenger not be
subjected to electric shock in flight.

is

will
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“Little, little twinkling star”...Is this a star? An

UFO? Or, an airplane “anti-collision light"?
When you look up to the horizon under a clear sky
condition at night, you may come across an object
sparkling and shining far away in the sky. This is not an
UFO [ Unidentified Flying Objectd or a star, but an
airplane flying high. The flash light can help pilot to
recognize other aircraft’s position and also allow us to
identify it from the ground. If you take an evening flight
next time, you can look out to installed lights on the
airplane wing tips. The left wing tip has one position
light in red and one strobe light in white while the right
wing tip has one position light in green and one strobe
light in white. A red beacon light rotates in 360° is
installed on the fuselage. In addition, a white flashing
light is being installed at the aft of the airplane. The
“International commercial aviation agreement” has
provided the stipulation to install lights on the airplane
to provide pilot and ground crews as an anti-collision
aid. Notwithstanding many modern airplane had
installed sophisticated collision avoidance system
(TCAS/ACAS), traditional anti-collision light remains a
visual safety system which cannot be replaced by
technology advancement.

FROM THE EDITORIAL

Mow Hopizane
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HKAC Foundation “New Horizons” is Hong Kong's leading general aviation (GA) publication.
We maintain a focus on general aviation within the pages of our newsletter, and we are

looking for manuscripts of the following types:

Inspirational

Description of a flight, or a portion of a flight, or some other
aviation experience from which a lesson was learned. This
can also be an aviation session attended or aircraft
manufacturer tour.

Pilots / Aviators / Educators

These personality profiles can provide
vignettes of the lives of men and women
for whom GA has been a significant
activity or who have made considerable,

generally unrecognized contributions to

Adventure

Features destinations that can be reached by GA aircraft or a
unique flight experience. The story can include the journey
to and the stay at the destination with an emphasis on fun.

Unsolicited manuscripts from students are most welcome.
manuscriptswill be awarded a HKACpilot wing (with HKSARemblem). HKACisone of the few

GA in Hong Kong.

Student with selected

Page9
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Moa Hopivane

00000000 000oOoo0o0oooooo  New Ho_rizons i_sapubli(_:ation by the Hong K_o_ng Aviation Club
Foundation which provides a platform for visitors and anyone

oooobboboooobooouiill jnterested in Aviation as well as the donors for news exchange

oo0oooooooooooogr and the sharing of Aviation experiences.

I
ggooooooboboobbbbbbooogd

gooboodD gl bbobooobod

O000o00000o0oooooooooon We welcome articles on flying or Aviation related activities.  If
you are interested to share your experiences, please email or

Invitation to Submit Articles

Hbb post the articles to the foundation with the subject " Article
I submission " on the cover.  Before you submit an article, we
0 0000000000000 0O0O0O00OO Wwould like to bring your attention to the followings:

oonol

O DODOooopoOooOoooooooood i _
1. We do not accept any previously released articles.

pooogoooooool 2. The work you submit should be original work created by
O 0O00000O000000O000O0O00O0bao you. You also agree to authorize HKACF the right to
0000000000000 0010 pub:(lsh and release the articles when you submit your
work.
0 ooboooooboooboibibd 3 There are no limitations on the formats of the articles. A
ooooooonor picture, a poet, essays and even a photo can be accepted.
0O 000000000 000000! 4. Please include the title of the article, the name, email

address and contact number of the author.

We do not return the scripts. Please reserve the original
scripts by yourself.

6. HKACEF reserve all rights on edit and publication.

U Obhoobbooooboooboboor 5.

NS &84

00000 Name of Donorl
Sir David Trench Fund for Recreation

0000000000000000 D00 o0
0000000000000000000000
(000o0o0ooo ) 0oo0O0o0oooO

Name of Volunteers and Sponsoring Pilots[]

M.K. Chan, Thomson Cheung, Kenneth Chow, Ben Ho, John Hui,

The Hong Kong Aviation Club Foundation Merry Lo, Quincy Mak, Davis Mok, Emile Niu, Danny Patterson,

sincerely thanks the following donors, sponsoring Ken So, Tony Tse, Andrew Yan, Tracy Yeung, TK Yim and more.

pilots and volunteers who had contributed to the

Foundation from Apr 09 to May 09. (In
alphabetical order)
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