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If you have ever looked at an aircraft, you might have noticed a variety of designs on the end of aircraft

wings. These are called winglets on Boeing aircraft and Sharklets on Airbus aircraft, and both provide

asignificantrole in reducing drag. How do they work, and what is the difference? Let’s explore.

Famarnona wogp wingwr

The problem with wingtips

From canted to blended, there are numerous types of
winglets across the industry. Regardless, they all have
a common goal. Before we dive into the difference
between winglets and Sharklets, we need to understand
why either exists.

When an aircraft flies, its wing creates a difference in air
pressure. The air pressure above the wing is lower than
airunder the wing, generating lift (and the whole system
of flight). However, as the wing trails off into a tip, the
two pressure zones meet, and the confluence creates a
series of spiraling vortexes.

The larger the vortexes, the more drag is created,
slowing the aircraft down. As the plane slows down,
the engines need to burn more fuel to maintain speed,
costing the airline more money to operate.

Thus, airlines and aircraft manufacturers are motivated
to modify wingtips in a way to reduce the size of
generated vortexes. Blending a curve into the wingtip
has shown to impact the size of the vortex significantly,

narrowing the air turbulence diameter significantly.

The creation of winglets
In 1973, the Middle-Eastern oil crisis hit the aviation

industry. Aircraft fuel became a premium commodity,
and airlines suddenly found themselves measuring
every drop. They accurately predicted that fuel would
become more expensive and that they needed in kind to
operate more fuel-efficient aircraft.

In partnership with NASA, aircraft manufacturers
like Boeing started to experiment with ways to reduce
drag and make fuel last longer. They notice that when
it came to nature, birds of prey had feathered wingtips
that curved up and back at the end of their wings. This
generated more lift and reduced drag.

For many years, wing designers have attempted to
reduce the induced drag component by special shaping
of the wing tips. The Wright Brothers used curved
trailing edges on their rectangular wings based on
wind tunnel results. On modern airliners, the wing
tips are often bent up to form winglets. Winglets were
wind tunnel tested and computer analyzed by Richard
Whitcomb of the NASA Langley Research Center in
the mid 1970’s...

“Flight tests at the NASA Dryden Flight Research
Center have found a 6.5 7 reduction in the fuel use of a
Boeing 707 type airliner when using winglets. Winglets
must be carefully integrated into the total wing design,
which explains why many different winglet designs
appear on various airliners.” - NASA.

In 1988, Boeing was the first to offer winglets with
its Boeing 747-400 (called the angled winglet), but
it wasn't until Gulfstream implemented a ‘blended
winglet’ design that the technology took off. Boeing
would partner with blended winglet creators Aviation
Partners and implement the new design in its 737,
757, and 767 programs and offer them retroactively to

existing customers.
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How Do Pilots Avoid Tail Strikes?

Tail strikes can cause severe and expensive damage to aircraft, but they are preventable.

A tail strike occurs when the tail of an
airplane contacts the ground during take-
off or landing. These incidents can result
in significant damage, especially if they
occur during landing. Airline operators
incur expenses for aircraft repairs, as well
as lost revenue for the time the airplane
is grounded. We have previously shared
analysis on tail strikes and the nature of the
damage that can result.

While human error is the most common
cause of tail strikes, pilots use various types
of strategies to avoid these costly accidents.

Tail strikes on take-off

There are several risk factors for tail strikes
on take-off. The most common factors
include a mistrimmed stabilizer, rotation at
improper speed, and excessive rotation rate.
The flight crew must carefully review the
load sheet numbers and decide where the
trim should be set based on their expertise
in where the center of gravity resides for the
weight range. Ensuring that the information
used to determine where the trim should be
set is accurate and reasonable helps reduce
therisk of a tail strike.

Pilots must also deploy certain tactics to
ward off tail strikes due to rotation-related
risk factors. The Vris the speed at which the
rotation of the aircraft should be initiated to
take-off altitude or when the pilot begins the
process to cause the aircraft’s nose to pitch
upward. A tail strike can occur if the airplane
is rotated at a Vr that has been calculated
incorrectly and is too low. Additionally,
if the pilot pulls back on the controls to
rotate the nose into the air too quickly, the

airplane’s tail may hit the ground. Avoiding

35

rotation at an excessive rate or to an excessive altitude is important in

keeping the tail off the runway.

Tail strikes during landing

According to Boeing, tail strikes that occur on landing can cause
more damage than those that occur on take-off because the tail may
strike the runway before the main gear, damaging the aft pressure
bulkhead. The most common risk factors for tail strikes on landing
include an unstabilized approach, holding the airplane off the runway
in the flare, and mishandling of crosswinds.

An unstabilized approach is the typical cause of a tail strike during
landing. Characterized by excessive airspeed, excessive altitude, or
both, this scenario can arise in various conditions. As pilots attempt
pitch correction, pulling up of the nose of the aircraft can cause a
tail strike incident. Proper sequencing by air traffic control can help
alleviate the circumstances that contribute to unstabilized approaches
and make landings easier for pilots.

Tail strikes can also occur when pilots hold off in the flare as the airplane
pitches up just prior to touchdown to slow the descent to achieve a
smoother landing. To prevent the tail from touching the runway, flight
crews trim the airplane in the approach but not in the flare.

Crosswinds are another contributing factor to tail strikes. Gusty
conditions present challenging landing conditions, but a serious
incident can be avoided by deploying the rejected landing technique.
In this rare type of go-around, the flare has already been initiated,
and the aircraft is already close to or touching the ground. If the
pilot decides that completing the landing poses too much risk to
passengers and crew, the airplane is then brought back up into the air
so that another landing can be attempted.



Aviation

While touring Old Rhinebeck earlier this summer, we
spotted reproductions of early gliders, which helped form
the pioneering ecosystem. 1896’s Chanute Glider is an
example of this. Octave Chanute pioneered glider flight in
the US, concentrating on developing mechanized control
systems.

Chanute Glider

During the tail end of the Pioneer Era, the Burgess-Collier
Flying Boat, built in 1913, may have featured the first
self-starting engine on a plane.

Worldwide phenomenon

Nonetheless, there were also several other risk-takers.
The Fascinating World of Aviation by Jaime Fernandez
shares the following examples of innovators of the time:
“Arthur Charles Hubert Latham was a French aviator He
almost crossed the English Channel in his aircraft. His
emergency land in the channel is known as the first landing
in the water and the first smoker because the history said
that Mr. Latham lighted up a cigarette waiting for his
rescue. Later, he joined the aviation company, Antoinette,
and established some records in altitude (1384 m). Charles
Count de Lambert was a Russian aristocrat. Wilbur
Wright taught him how to fly when he was in Europe with
his “flyer” (1908). They flew across Paris and circled the
Eiffel Tower and come back safely to the starting point in
the middle of applause and hurrah.

“Gustave Whitehead was a German pioneer of aviation

who lived in Connecticut. He designs and builds gliders,
aircraft, and engines. His Monoplane No. 21 flew at
Fairfield, Connecticut, but there is no documentation,
record, or research to support the claim. There is still some
controversy ifhe flew before the Wright Brothers. Thomas
Scott Baldwin, “Captain Tom,” was an American from
Missouri. He was a daredevil in his red devil airplane.
He did many demonstrations of ability, audaciousness,
and fearlessness in different cities in America, a great
showman. He did the first jump from a hot-air balloon
(the father of the modern parachute). Also Captain Tom
was the builder of the first practical dirigible in America.”

New opportunities

Altogether, the Pioneer Era was a period that saw records
be set for the century ahead. For instance, the UK’s Claude
Grahame-White was the first the conduct a night flight
amid the Daily Mail’s 1910 London to Manchester race.
Additionally, France's Jules Védrines became the first
person to fly more than 100 mph as he won the Gordon
Bennett Trophy in 1912.

Technology developed significantly in a short time. Early
builds heavily relied on the internal combustion engine,
and by the time the 1910s came to a close, the radial
engine rose through the ranks. The rotary engine was also
a notable breakthrough.

There were undoubtedly many other feats achieved during
this era. Overall, we can thank these pioneers for the
evolution of the aviation universe we know today.
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Where It All Started:
Aviation In The Pioneer Era

The arrival of the 1900s brought new opportunities
to the skies.

Following the well-documented success of the Wright
brothers, the Pioneer Era was well and truly underway in
the early 20th century. Scientists, inventors, engineers,
and entrepreneurs across the globe were inspired to
experiment with the prospects of flight. There were
numerous pioneers, all from different backgrounds
around the world. All determined to take the field of
aviation to new heights.

Grabbing the brass ring

The Pioneer Era is largely regarded to have lasted
between the Wright brothers™ first flight in a self-
propelled, heavier-than-air aircraft on December 17th,
1903, and the beginning of the First World War in the
summer of 1914. Yet, there were additional evolutions
on either side.
During this period, countless experiments were
conducted with the technology of the time, and biplanes
dominated designs. Air shows such as the Grande
Semaine d’Aviation, and air races such as the Gordon
Bennet Trophy were all the rage.

A force to be reckoned with was France’s Louis Blériot.
Not afraid to cover a range of transport experiments, he
created the first powered and piloted monoplane. He also
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implemented the concept of a single stick to handle both
roll and pitch, with a foot-operated pedal for the rudder
via 1908’s Blériot VIII. Another legend that involved
him was the Blériot XI, which is now the world’s oldest
airworthy aircraft.

A unit of this plane is stored at Cole Palen’s Old
Rhinebeck Aerodrome in New York State. Other Pioneer
aircraft housed here include Alberto Santos-Dumont’s
Demoiselle, which is viewed as one of the first ultralight
planes in the world. It was built by the Brazilian pioneer
on French soil and conducted its first flight in 1907.
The museum’s reproduced Curtiss Pusher aircraft are
another highlight of the era. They were created by Wright
competitor Glenn Curtiss, who joined the aviation world

from a motorcycle and marine background.

Across the spectrum

Racers were a significant driver of aviation progress
during the early 1900s. Old Rhinebeck hosts types
formed by the likes of France’s René and Hanriot Société
de Production des Aéroplanes Deperdussin.

Of course, with World War I soon approaching, there
were early military examples, including the Etrich Taub,
which was the first military plane to be mass-produced
in Germany.
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Southwest Airlines’
1st Mother/Daughter Pilot

Southwest Airlines now has commissioned its first mother-daughter pilot duo to the skies. Captain Holly Petitt
and First Officer Keely Petitt recently took to the skies, adding a new chapter to Southwest’s history books. The
duo flew their first flight on July 23rd, from their hometown in Denver to St. Louis.

Holly Petitt said,

“It's been a dream come true. First, I found this career and
fell in love with it, and then that one of my kids fell into this
and in love with this career too. It's surreal.”

Let’s look at the Petitt family’s incredibly inspiring story.

Flight attendant to Captain

The mother, Holly Petitt, has been working in the aviation
industry right after college. She started her career as a flight
attendant for another carrier but soon realized she would
instead fly the plane after spending some time in the cockpit
jumpseat. Holly also took care of her three kids while going
through flight school, thanks to the immense support from
other members of her family.

Holly got her first taste of Southwest Airlines when
attending a Women in Aviation (WIA) International
Conference. Impressed by the airline’s work culture, she
applied for a position and passed the interview with flying
colors. Holly has been with the airline for 18 years and
describes her experience as “Eighteen years later and I'm
still giddy to do my job.”

A lasting impression

Growing up, Keely had watched her mother work for
Southwest and had naturally built a predilection towards
the airline and aviation in general. The little avgeek was
gifted a discovery flight by the airline when she was 14,

which later led to a desire of becoming a pilot just like her
mother. She landed an internship at Southwest’'s Campus
Reach Internship Program in fall 2017, making her official
entry into the airline’s fold.

Keely completed her pilot training and obtained her
Southwest Airlines wings in May earlier this year. The
warmth she received from the Southwest Airlines staff
when she was little has been a major driving force in her
decision to join the airline.

Keely Petitt said,
“Southwest was always the end goal for me. There was
really never any other option.”

Women in aviation

Captain Holly Petitt and First Officer Keely Petitt operated
their first commercial flight together on July 23rd, from
their hometown of Denver, Colorado, to St. Louis,
Missouri. Southwest Airlines flight number 3658 operated
from Denver International Airport (DEN) to St. Louis
Lambert International Airport (STL).

The percentage of women pilots in the US has been
extremely poor in recent years, but the tide is turning.
Several airlines are coming up with initiatives meant to
inspire the next generation of women to explore careers
in the aviation industry. Much work needs to be done to
increase female participation in the aviation industry, but
occasions like these are heartening to see.

38

Sep 2022




Ul crulawlo®
AIR AIRLINES

O app.ataairir @& ataairir @ oPI-EAOD @ataair_ir



%?;

:)a'f
J%S wlpl d{nﬁ"?,&

L odyly 5> 1) 39> SUSUE0 g SISEDLT e Sl Sy

o2lonlgd glatS ;b (polS5g 48 (ilusy iloss
..\..-._JISS., o bb... gw"ﬁl_w.o LSLQU"".'UT




