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The History and Impacts of Aeronautical Engineering
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Identify TWO innovations in the zeronautics industry, and explain how
these have affected society.

Lompesite. Medeiials: bave ol

weaesss Yo desan libke ¢ luge et M
Wy .,
preple de oavel by alll
675 Navigohon bas allowsed
sk \H\g(r





image5.png
Discuss an ethical issue that zcronautical engineers might need to consider in 3
their work
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‘Which Australian aeronautical innovation is commgrily s8d 10 récord in-flight data?
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Explain why airships are no longer used for passenger flight.

Although airships provided the first commercial airline, DELAG in 1909,
and were used by the military, they continued to be plagued by problems
associated with instability in wind gusts and the explosive properties of
the hydrogen gas within them. Ultimately, these issues ended the era of
rigid and semirigid airships.

The airships seen today are helium filled blimps but, due to limited speed
and carrying capacity and instability in strong and gusting wind
conditions, are used almost exclusively for advertising, promotion and

recreational activities such as ‘eye in the sky’ camera work at sporting
fixtures.
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Explain why airships could be used to carry passengers before fixed
wing aircraft could bz used for this purpose.
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Select the alternative a, b, ¢, or d that best completes the statement.
Circle the letter.

1 The speed of aircraft was greatly increased during the 1930s. This
was primarily duc to the development oft

a retractable landing gear
b flap systems for wings
¢ hydraulic control systems

@ stressed skin construction.

2 Biplane design was the preferred aircraft shape from the First World

‘War through the 1920s. This design:

@ gave greater lift to the aircraft
b provided greater stiffness and strength to the aircraft
¢ created greater drag forces than monoplane design

d  all of the above.
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3 The world’s first successful powered flight in an aeroplane by the

Wright brothers was achieved because they:
a  designed the lightest aircraft of the time
b had the most powerful motor of the time

() had developed a useful system for controlling fight
d  used a biplane design.

4 Airships continue to be used for recreation and observation. This is
because :

@ they provide a quiet and stable platform in the sky
b they are inexpensive to build and operate
¢ they are easy to control in the sky
d  people like to travel slowly.
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5 Flying boats, aeroplanes with floats that could operate from water,
were common in the 1930s. This was because:

noise pollution prevented the aircraft from operating on land

a
(® airports with long runways had not been developed in many
places

¢ water provided a gentler landing

d  people were used to travelling on water.
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6 Helicopters have been developed to satisfy the need for aircraft that
can provide:

@ greater manoeuvrability
b greater lift force
¢ greater speed

d  greater safety in flight.

7 Balloons and airships could be developed before acroplanes because:
a  people did not trust aeroplanes
b aeroplanes were t0o noisy
@ ift is not created from motor power in balloons and airships
d

the fabric used for balloons was not suitable for acroplanes.
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8 Timber was extensively used in the construction of early gliders and
biplanes. This was because it:

a  hasa good strength to weight ratio
b is easy to shape
¢ has good stiffness

(@ il of the above
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9 The development of engines to produce greater amounts of power
contributed to:

a  the change from biplane to monoplane design from around 1930
b improved helicopter performance from around 1960

¢ the use of aluminium alloys in aircraft construction
@ aand b above.

10 The design of rocket motors:
a  has greatly changed the design of modern aeroplanes
@ has allowed the large velocities nceded to escape Earth’s gravity
¢ required the technology of the last fifty years
d is limited by the lack of thrust control.
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a  Composite matenials have been around for years in the aircraft
industry. Discuss the different composites that have been used from
early days till the current materials being developed.

Composites
From early days, composites have been used extensively in aircraft
construction. Plywood was used in early aircraft for propellers and
airframes. The Mosquito, designed and built by De Havilland in 1940,
was the last significant aircraft to use timber construction. The fuselage
and wings were made from two layers of thin plywood bonded to a core
of balsa. It was used in the tropics during the Second World War and
had initial problems caused by the glues disintegrating in the heat and
humidity. Once this problem was overcome many hundreds were built in
Australia.

Boeing slowly integrated fibreglass into their civilian aircraft starting in
1958 when fibreglass skins were used to cover aluminium honeycomb
cares on a few secondary control surfaces. This amounted to 2% of the
external surface area wetted by the airstream, of the aircraft. With each
newer design so the total area of fibreglass increased:

1962 Boeing 727 5% of wetted area

1966 Boeing 737 15% of wetted area
1969 Boeing 747 28% of wetted area
1982 Boeing 757 & 767 30% of wetted area

New filament fibres such as boron and carbon, embedded in an epoxy
Tesin matrix, were introduced in the early 1960s. These new fibres are
very small in diameter, only 6-10 microns, and all have high strength and
stiffness. Newer materials such as the organic fibre material, Kevlar, and
new matrix materials like polyimides, thermoplastics and even metals
like aluminium, titanium and nickel have all been introduced since that
time. The remarkable properties of these composite materials have
allowed for up to a 30% reduction in mass. Composite materials were
initially only used for secondary parts but today they are used for heavily
loaded primary parts like wings and have been used for the structure of
entire planes. Due to the higher costs of these new raw materials,
designers have simplified structures reducing the number of component
parts and other costly design features.
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List three problems created by airports and describe a solution to each
problem.

‘With increased air traffic and city spread, the acceptance of aircraft
technology has become conditional. The constant jet engine noise
around a modern airport has become a concern for the community, as has
the fall out of aviation gasoline under aircraft flight paths. The
possibility of air disasters over populated areas also worries many
residents around airports.
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Explain why Australia was very quick to use aircraft technology.

The benefits of this new technology stimulated complete public
acceptance of aircraft and flight and people eagerly awaited and accepted
design developments as they occurred. Qantas, now the oldest airline in
the English-speaking world, was established in 1920 in outback
Queensland. Providing joy flights and a taxi service at first, its first
scheduled flights were in 1922 between Charleville and Cloncurry. By
1934 the Brisbane-Singapore leg of the air service from Australia to
England was being serviced by Qantas. Less than ten years after Qantas
started operations, in 1928, the Royal Flying Doctor Service in Australia
‘was using aircraft to cover the vast distances between remote inland
homesteads and offer medical care. The capability of aircraft to travel
great distances in a relatively short time revolutionised remote services in
Australia, brought people together, and further strengthened the
acceptance of this new leuhnology n
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Suggest two likely future developments in aviation and support your
ideas with current social trends and technological advancements.

In 1976 the need for some people to travel as fast as possible over long
distances, notably the business route between Europe and North
America, led to the introduction of supersonic passenger flights. The
massive expense involved in developing supersonic technology for
passenger aircraft resulted in an American design being stopped due to
fears about its likely commercial success on flights within North
America. Great Britain and France shared their knowledge and expenses
and together produced the Concorde, designed to carry business people
and the wealthy at supersonic speeds across the Atlantic Ocean. This

project proceeded because it had a clear market. Noise problems and
environmental concerns for the upper atmosphere from regular scheduled
supersonic flight caused some problems at first but were ultimately
overcome by government legislation. The high cost of supersonic flight
has to this point in time restricted its use for most travellers.

Ultimately people must decide the price they are willing to pay for the
economic and social benefits of air travel. The balance of these benefits
with quality of life, and their contribution to quality of life, continue to
be two of the more difficult and divisive issues facing governments and
the community.
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Aircraft Flight control systems use either cables or ‘fly-by-wire” systems.

Contrast these flight control systems.
Fly-by-wire
Advaniages Disadvariages
+ Low maintenance  Pilots need to be retained a5
« Entor detection and correction systems are 5o different

© Removes weightof wires and | + Possible fuilure of the computers
pulleys from aireraft low mass)

« Computers take over the control
Functions — produced rapid
response.

«_Muliple redundancies

Cables
Advaniages Disadvartages
= Dircet comeet between pilot and | + Physical loads on pilots
conteol surface « Highmaintenance of mechanics
« Provides direct fecdback system | - (pulley, wheels)
0 pilot mechanical system - more cumbersome.
« No systems software to fail - higher mass

« Limited redundancies
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