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A hybrid vehicle has the following componens:
+ perolintmal combision sgoe

- fuel tnk
electric motor/generator

. b

Electric motorfgenetator

Fuel tank
Batterics

Petrol engine
() Suggest how intcgrated systems o a hybrid vehicle may achieve improved 3
energy cffciency compared wih conveniional petrol vehicles
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Question 18 continues on page 34
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(b) The design engineers recommended that the fuel tark for the hybiid vehicle be 2
manufactured rom high density polyethylene,

Explain TWO crierla that may have led the engineers to recommend this
e for the ybrid vehicle
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Motors can b evaluated on criteia suich as size and performance.

Outline bow an engineer mey use this type of information to make a
recommendation on the *best’ molor for the *hybrid” vehicle
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A transporiable road safry s i shovr,

() Three systems fo resharging the batey bank on-sie are being considered by 3
an engineer, The ltemative sysems are sl cells,a wind turbine,ar  petrol
engine generaor

ey FIVE crtera that could b used toealuste the best syse o rochirge
e bty benk for this opplicaton, nd explain why each crltera i relevant.
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Question e = e

A motorycls helmet st met specific sandardsbefor being aproved foruse.
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‘Wind tusbines generate clectsicty as wind passes over the blades, causing them
1 rotateand transfer meshanical energy (0 generator,

Biade

— Tower

() Which factors would aa engineer considec when sclectng an appropriate
site for instlling several wind turines”
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‘The booth design chosen was based on a single column rather than an enclosed
booth

Discuss the advantages of the single-column design.

one,.. allous fe bather access

- The column mMna phone haes foer

and s less prone to_vandalisrm
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List FOUR service properties of the fll zore material underneath the
cquipment

ab st nses
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‘Manufacturers of student travel cards use & PVC based polymer.

Tustify why a PVC based polymer is & suitable material for this application.

PVCis a durable and waterproof material. It s very suitzble for mass production,
resulting in low cost per unit, and when plasicised, is durabie at room temperature,
providing appropriate rigdity while reaining some flexibility, reducing potential for
accidental breakage.

Answers could include:
« ease of manufacture — can be calendered o incorporate chip and image if necded
 range of finishes — can be casily coloured

« light weight,
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‘What occaparional healt and afty (OHS) issues should have been considesed
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An engincering teem has been contracted to design a multi-function lifting
device for & coastal container whaf.

The table shows some of the engineering design elements for this lfting device.

Engineering clement Criterion
‘Mechanical officiency | Minimum efficiency required =75%
Working onvironment | Withstand laseral wind speeds of 150 kph
[ Materials Corrosive resistant metls
Load Lift and traasport containers up 0 30 ¢

Explain how the Lifting device can be tested and evaluated to determine if the
criteria for the listed engineering elements are met.

Mechanical Efficiency — Testing - Determine power input and power output and calculate
efficiency. Evaluating ~ Compare the calculated efficiency with accepted benchmarks.
‘Working Environment ~ Testing ~ use of wind tunnel to test protatyae.

Evaluation - Use appropriate software { e.g finite software analysis] to analyse wind tunnel
results.

Haterials - Subject the materials to appropriate loads (service environment)

Evaluation — Inspect the appropriate materials for appropriate corrosion damage.

Load - Teasing ~ Apply an appropriate factor of safety according to relevant
codes/standards.

Evaluation — Use of computer simulation and /or proof testing to determine relevant strain
in system under load.
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be added to a major harbourside transport interchange. The

Shade areas are to
irist destination.

interchange is also a popular tow
elopment of shade areas near

@  Anengineering report i to be produced for the dev
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{ho intarchange. Ovtline a technical issue and a social fssve
be considered in such a report
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