Edition 1.0
[bookmark: _GoBack][image: ]715

Aeronautical Engineering Reports and Case Studies


[image: ]


Exercise 1
[image: ]











Exercise 2
[image: ]


[image: ]Exercise 3


[image: ]Exercise 4

[image: ][image: ]Exercise 5
[image: ]



[image: ]Exercise 6

















[image: ]Exercise 7






[image: ]Exercise 8




Exercise 9
[image: ]




[image: ][image: ]Exercise 10



[image: ]


[image: ]Exercise 11












[image: ]Exercise 12


[image: ]Exercise 13
[image: ]Exercise 14
[image: https://lh5.googleusercontent.com/NUz5R_fwHm3pHAY5J-V-j2rcgNyrgMKeIOsB_TmXenLyilkOdEYwkU1WPiL64_JvHOoYcoc0QQQ8CYxCdPi_IEppyL55roFA9lTWlLuLpFSyh8QISa5SEq4-1rcqgw]Exercise 15 




[image: https://lh4.googleusercontent.com/MId30gnrIBJZEaEgJNqMZTOwtf-zFjfYaqxSnYzWrCr9TEOZOVu---1-YVQBZXz6NIXpMACrNcTx9Kcy4OtybIM19dEFeQd4lDxkXaFTpSX_baGZtP5tKya6dMjEjw]Exercise 16 

[image: https://lh5.googleusercontent.com/bvyhyNvRCvl7ITjp4j-bAO93Y8jtDNhBI7hPYTJbweu3lc2DWOWcmFumwogsXaX7gnJEKdBBUPg5jS-7svvvukWMJcB3tleG9A8E1PhWJYPj4pt488wDr6LO01zVXA]Exercise 17 


[image: https://lh3.googleusercontent.com/5hr80dNsRe23W71UkupOWqGzUp1BpXoh1GZVBfrvqLczOvA8QDxgpy0AKQJ2m-iSwtYh5mJWybfsw3ja2SEQ___O0ukefLHvSPeOwWH13pp3AaFNqhCN7JkfbVsWRg]Exercise 18 
[image: ][image: ]
13

image4.png
() The diagram shows defects found in an aircraft panel doring & routine visual
inspection.

() Identify ONE of these defects. Describe the conditions that would have
Ied to this defect, end suggest a suitable way of preventing this type of
defect ocurring in the futre.
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Bothjet nd piston engines can be used on arraf.

N
Ta

Esplain why these diferent engine types ase suitable for the aliraf shovn
aboe.
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State an advantage and a disadventage of the use of composite materials in 2

aircrat.

Advantage
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After a number of winch systems have becn manufactured and installed
on helicopters, an engineer has concems about the safe operation of the

system.
Propose zctions the engineer should take to resolve the situation.
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An engineering project involves designing a rescue winch system that is 1o be
attached to the side of a helicopter, as shown,
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-
The engineers should reise the issue with makers. Helicopters should be grounded to allow.
inspections. Faults would need to be assessed, redesigned, system rebuili and reinstalled.
In worst case system would be replaced.
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An engineer has been asked to investigate and seport on the faiure of & component.

Which row of the table correctly identifies what the engineer would need to do before
finalising the report?

Tnvestigate the | Redesignihe | Conducta | Prepare an initial
component's component | simulation of the | draft of the report
material operaional use of|
the component
A No Yes Yes Yes
® Yes No Yes Yes
c Yes Yes No Yes
D. Yes Yes Yes No

Not regairest 17
rport.
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‘Aircraft X and Aircraft ¥ have different shapes.

Explain how the shape of aircraft affects lft and drag.
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(@ A glider and & powered srecaft have sigaificantly cifferent wings.

Fowsred alcall

How does the aspect rato of the wing (length of wing span : depth of chor)
affectthe lft and crag of the glider, compered to the ft and drag of the powered
airera? .

Glicer wings bave very high aspect ratos (spen s very long compared to Widh), when
compered to poviered aicreft which have lower aspect raios.  Gliders are required 10 be
‘more effcient as they do not have thrust grovided by a pover source fo countrect drag
cansed by lift. Generally hgh aspect atio wings produce les crag for the amount of .
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Gliders use the same control surfaces to control flight as those found on powered
aircraft.
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(6) Gliders use the same contol surfaces (o control lght s those found on powered.
sirerait.

. On the diagram, indicate esch of the following contrl surfaces sing the lotirs
A, B and R State bow each contrls flight

Adteron (A) Operate in opposite ivections on riling edge of wing t control primary
isection of pane by creaing roling moveméas sbout long axis.

Elevator () Moveable horizontal stsbilise on it s wsed o control pitching movement
allowing the pilot to poin the nose of the plane p and cow.

‘Rudder (R) Movesbie vertial sabiliser on the tail. It s wsed 0 cantrol yawing moveasect
allowing the pilot 1 point the nose eft orsight. Also used to maintin nose alttude during &

wm.
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Describe the basie Gperation of the instrument that allows a pilot to determine
the alttude of an aircraft.

The altimeter s used to measure the alitude. The expandable capsule (aneroid) expands or
contracts according to atmospheric pressure. Lower pressures at higher alttudes cause it to
expand and vice versa. The movement of the aneroid rotates the dial hands on the gauge via
a gearing mechanism 10 show the alitude.

- Gearing mechanism

|_ Fixed smount of air
in expandable capsul.

Static vent on
outside of aircraft
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Outline how a pitot tube operates in flight.
Dynamic air flows into the front opening tube while static air ( i.e air in the boundary layer)
pressurises the static vent at right angles to the dynamic vent.

Total pressure = static + dynamic pressures and a transducer subtracts static from total pressure.
to determine ynamic pressure which is then calibrated to read 2ir speed.
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‘Which graph best represents the relative proportions of materials used in the construction

of new, large passenger aircraft?
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A taut cable and aerofoil of similar thickness are tested in & wind wanel. The 3
results showw that the acrofoil produces significany less drag than the cable.

‘Explain How the aerofoil produces less drag than the taut cable. Use the diagram
10 assist your response.

The non-aerodynamic shape creates a low pressure behind the cable that acts o pul te wire
backwards and create significant parasiic drag (considerable turbulence). The cable has a rough
surface that generstes significant surface drag. The cable also generates significant vortces behind
it that actto produce drag. The symmetical aerofoil has & smooth surfuce and aerodynamic shape:
that minimises turbulence behind the acrofoil and significantly reduces drag.
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Explain why biplanes were the preferred aircraft design during the
1920s.
By the end of the First World

‘War the preferred aircraft design was biplane (two wings) and even
triplane (three wings). Struts and wires to form a structure that was both
strong and torsionally stiff to resist twisting in powered flight could brace
the superimposed wings. This design had a very high strength to weight
ratio but, unfortunately, higher drag than monoplane designs. Multi-
winged aircraft gave greater lift that allowed an increase in aircraft
payload (carrying capacity) and, it was thought, greater manoeuvrability.
Development continued along these lines until the late 1920s, aircraft
increasing in size, speed and payload as engine power increased.
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Identify the important physical property of metals that must be
considered in aircraft design but was misunderstood in the early 1950s.

The first commercial jet liner to be fitted with turbo fan engines, the
Comet in 1949, suffered several early crashes. It was discovered that
metal fatigue, generated by high engine power and exhaust gas
emissions, had caused square windows on the airliner to fail, resulting in
sudden and catastroptic failure of the depressurising aircraft. The
mechanics of metal fatigue were not fully understood at this time and the
stress raising effect of square window comers set into the stressed skin
construction of the aircraft body had been underestimated.
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Explain why the fuselage on most modern aircraft is round but early
aircraft seldom had a round fuselage.
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Explain why the jet engine led to a great jncrease in passenger
numbers on international flights.

To help overcome these issues jet engines have been redesigned to
operate more quietly and more efficiently, airport runways have been
built on reclaimed land into swamps and waterways and airports have
been relocated out of cities. Take off and landing times at many airports
have been restricted between certain hours to provide quiet evenings. ~
Jumbo jets, wide bodied aircraft capable of seating 500 people, were
developed and first flew in 1969. These aircraft required special turbo
fan jet engines and were an inevitable response to the huge increase in
passenger numbers after the introduction of the first narrow bodied jet
airliners provided great reductions in travel times on long distance routes.
Jumbo jets reduced airport traffic by carrying twice as many people in
each flight than could be carried in narrow-bodied jet airliners.
Inevitably they have resulted in cheaper airfares, more people flying, and
arenewal of the problem of increased passenger numbers that they were
designed to solve. .
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Older commercial aircraft, such as the Boeing 747 shown, often undergo 3
mid-life upgrades (0 take advantage of evolving technologies.

Identify an example of 2 technological upgrade, and explain the role that an  ~
aeronautical engineer would have Guring the upgrading process

Commercial aireratft such as the Bmemc, 747 may have
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