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Outline an engineering system used in the modem vehicle that was ot
available when the older vehicle was produced.

¥ lock. braking. syt

+ Automatic gearbox
* Electronic engine management systems
* Hydraulic disk brakes, ABS

+ Communication systems
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0ld and modern rescuc vehicles are shown,

Pre 1940 Post 2000
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Design the winch system and its mounting so that it did not ater the structoral integrity of
the airframe

‘The system would need to be able to handle maximum loads, as would the fasteners
‘The design of the struts to resist maximum loads
Ensurc adequate factor of safety when designing the winch mechanism .
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An engineering project involves designing a rescue winch sysiem that is 10 be
attached to the side of a helicopter, as shown,

() Explain the role an engineer would perform in this project to cnsure the
helicopter and rescue winch aperate safely when in service.
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Identify a material used in early bicycle mudguards and a different material uscd 4
in modem bicycle mudguards. Contrast the in-service properties of these
materials.

Early Mudguards Generally made from low carbon steel with inservice properties of high
corrosion rates if not protected and susceptible to dents on impact.

Modern Mudguards Generally made from polymers commonly polypropylene ~ inservice
properties include good specific strength, corrosion resistance, flexible, impact resistant.

Early mudguards were made from low carbon steel. A modern alternative is polypropylene.
Polypropylene does not corrode whereas steel is susceptible to corrosion and is also heavier.

The polypropylene can withstand small impacts without deformation whereas the steel is
likely to dent.




image9.png
(i) Nawme  ield of engineering and outine how developments i this fidd 2
have conributed t the manufacture of the modern bicycle.
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Identify a technological change in personal or public transport, and explain the
environmental effect of this change.
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The sketch shows an early Australian-built car.

Explain how TWO features of this early Australian-built car have been modified
in modern cars to improve their safety.

WINDSCREEN AND WINDOWS ~ Windscreens have been made from laminated glass and

windows from thermal toughened glass both of which do not break in dangerous slivers of

glass. Laminated glass has an epoxy resin between the sheets of gless which absorbs the
impact and does not break. Toughened glass fails in a granular pattern which although
affecting visibility does not pose a safety problem.

FRONT CRUMPLE ZONE ~ Modern cars have designed crumple zones with complete front
bars which absorb energy and direct the engine down under firewall during accidents.

OTHER FEATURES COULD INCLUDE.

Radial tyres instead of cross ply tyres.

More rigid monologue body with radial tuned suspension.
Better safer lights

Airbags/seatbelts.

Demisting/windscreens wiper technology

Brakes - Disc, ABS

Electronic skid control

Limited slip differential

Direct shift gearbox rather then column gear control.

3




image13.png




image14.png
=
()
)




image15.png
The table compares the CO, emissions of thrce transport systems — car, train and

airerafl.

€O, Emissions

Transport system | Number of | Kilograms of CO, emission
passengers | per passenger per hour

Car 2 7
Train 200 3
Areraft @ 120

(@) The table shows that these transport systems produce different amounts of
CO, emissions per passenger.

Why are these differen transport systerns Stll required?

‘These systems arestill required for the following reasons:

Converience:
Access to.a range of passengers
Travelling long distances.
Joumey times

Safety.

Car — convenient personal transport for small number of pessengers.

‘Trein —economical, low pollution for large mumbers of passengers.

Aireraft - higher pollation rates are justified by repid, safe transport of many.
passengers over long distances
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For cach transport system shown in the CO, emissions tble, explain how an
engineering innovation in that transport system has affected the environment.

cars

Weight, fuel injection, turbo, engine management systems, sitcamlining, tyre choice.
Regenerative braking, reduction in dive trai losses, ABS brakes,

Relevant innovaions i cas taasport that have impseted the environment postively.
by improving fuel effciency include weigh reduction through the development of
stronger aluminium alloys and carbon fibre composite components that reduce.
ehicle weigh, therefore reducing fuel consumption. The use of carbon fibre
omposies and GRP also allows production of aerodynaie shapes which reduce
drag. By reducing dreg and el consumption, the car emils less COz pollution.

‘The development of hybrid and electric vehicles has made car travel more
‘econornical and efficient, Hybrid vebicles using a combination of internal
‘combustion engine and electric motors has reduced fuel consumption and reliance on
fossil fuels as well s reduced the CO2 emitied into the atmosphere,

Trains

AC —v- DC motors on electrc tains. Torbo driven digsel engines, fficient track
alignment.

‘The predominant cffciency improvement in trsinsis the use of AC motors instead of
'DC motors n the drive tain. Historically, DC was wsed a3 AC motor current and
torgue could not be controlled. By using modem VVVE drives, torque and voltage
‘on an AC motor are controlled more effciently than DC coirol, as DC control
‘wasteseleciriity as heat, Use of AC motors llows regenecative braking to occur as
the train slows down or descends. This improved efficiency results in the use of less
electricity (urban trains) and diescl fuel (county trains), which reduces CO;
emissions, Magnetic levitation braking, disc brakes.

‘The use of high specifc strength composites in trains such as sructural panls and
seating fas reduced the mass the mass of carriages without compromising strength
‘and safety. The lower mass of trains esulis in less power requized which equates
it lss burning of fossilfuels at power sations and less stmospheric pollution of
co,

Atreran

‘Weight reduction through use of improved alloys and composites (specific trength
and specific tifhess), improved turbofan efficiency (higher temp, bypass air),
reduced drag. Use of adhesives t0 remove rivet-induced turbulence, Improved.
‘aerodynamic shape possible through use of composits.

In passenger jts, tarustis produced in a turbofan gas engine through bypass sir
becoming enlrained in the exhaust sream. The mass of thissir procuces up to 90%
of the fotal thrust ofthe engine, Modern turbofen engines are designed to opimise.
the entrainment of bypass ai, which dramatically improves the fuel effciency.
‘Moder wing design, including the use of winglets and flow control devices,
‘minimises wing tip vortces which reduces drag and improves Lif This, thercfore,
improves efficiency, with a consequent reduction in fucl consumption,
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Question 11 — Historical and Societal Influences, and the Scope of the
Profession (10 marks)

Images of a historic penny farthing bicycle and a modern bicyele are shown.

Penny furthing. Modern bicyele
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() What developments in mechanical systems have improved bicycle
effciency?
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