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Introduction

In this assessment | will be showing my understanding of a typical duty cycle of an off-road
buggy, which will be used at corporate events.

Throughout the essay | will be giving background research on the buggy’s functionality, for
example, to make sure it is fun but safe, durable and fit for purpose. | will include a detailed
excel spread sheet showing all resistant forces and how the buggy would react. | will then be
analyzing various graphs and explaining how we could introduce a hybrid variant.




Research
The vehicle | have chosen for my report is the Hammerhead GTS150 MY 18 off road dirt

buggy. The reason | have chosen this buggy is that its specification is fit for purpose and will
meet the company’s needs.

Fig.1
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Engine and transmission

When looking into Fig.1 under the engine and transmission specifications we can see that it
uses a 4-stroke petrol engine which has a horse power of 10, it is also fully automatic with
reverse functionality as standard. The top speed of the vehicle is 35-40MPH which is more
adequate for the proposed uses of the buggy, it also has an electric starter which makes it
very user friendly.

The vehicle is also equipped with independent double wishbone suspension along with a
solid rear axle which together with the 10 HP engine and the buggy’s top speed is more than
adequate to cope with the terrain of the off-road course over which the buggy will travel.




Fig.2
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Safety

Power and durability are not the sole criteria | was looking for, as the buggy is to be used for
corporate events, it is crucial that it is very safe also.

As we can see in Fig.2 the vehicle is equipped with sport bucket seats and 5-point safety

harness’s and as we will be using the buggy for an off-road course with various gradients
this will ensure everyone is having fun but is also safe.
- 1
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Please click the link here 1o 580 a very informative safety and information video about owr Hammerhead™ Buggies. The video has been produced by Polaris who now own and manage
Hammerhead™ Of-Road,

Koy Satety Features -

= Full sized bucket sests & 5 point satety hamess
+ Engine emaergency cut out switch

= Removable keys

= Nudge bars for all round protection

+ CE Approved & safety plated

Polaris have produced a detaled Hammerhoad™ ownens manual {supplied upoan saks) with comprehensive safety, cpenation, senics and maintenance information.

We have also produced some essaential safety information on the link here - hips.'www.stombuggies com/safety

Essential Satety Gear! The driver AND passenger must wear the following safety gear -
+ Satoty approved & comect fitment of heimat
+ Eye profection such as shatterprool gogghes
» Race suit or long skeeved top and full length bottoms
» Boots such as over-the-anie sty
= Gloves

Please see some general safety informaticn on the link balow -




Methodology

Llangennith race course

Below we can see the layout of Llangennith race course, the course consists of various
bends and straights. | have made it as simple as possible, so the company will be able to run
events with ease, the key shows where the various gradients change and if we refer to fig.4
we can see that the course have four different surfaces each of these will test the buggies
power and control and will affect its performance and ability.

Llangennith Off road course

3
4
Section Number Max Gradient (M) Per Rolling Resistance (N)
Section

1 6 0.30 Sand

2 10 0.10 Wet Grass

3 18 0.02 Gravel

4 16 0.10 Wet Grass

5 16 0.06 Loose soil

Ln




Excel Spread sheet
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The excel spread sheet was formatted using various formulas, | decided to run my course
over the duration of 120 seconds (2 minutes), over these two minutes | introduced various
gradients over the course with none more than 18M. | made sure that the course was safe
yet fun and made sure the speed was adequate throughout.

Once we had our time duration, distance, velocity and different gradients | was able to refer
to the Fundamentals of vehicle propulsion and brake to calculate the rest of the spread
sheet.

(Ehsani, Gao and Emadi, 2010)
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Results and analysis

From the generated data from the excel spread sheet | was able to produce various graphs

for each of the different forces. | will be first looking into the Gradient V Time Graph, please
see Fig.5

Gradient Vs Time
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The graph above shows the different gradients over the duration of my track. | have chosen

to introduce a significant number of different hill climbs over the course as well as it is
having various surface types to make sure it met the engineering directors’ needs.

Acceleration resistance

Acceleration resistance is the forMis given back to the driver when he approaches
many different factors throughout the course. The main two factors of acceleration
resistance are the gradient change and the surface that the buggy drives on, however,
acceleration resistance can occur whenever the vehicle encounters a different mass.

Below we can see Fig.6 the Acceleration V Time graph
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Fig.6

The Acceleration V Time graph shows various occurrences of where the vehicle is
undergoing different effects. If we investigate the graph and look at the point of 20 seconds,
we can see the acceleration resistance drop massively to -1000 N this is because the vehicle
is approaching gradient of 8 meters when refereeing back go the Fig.5 Graph. This occurs
over the whole course.

Power V Time

Power V Time =7

Time (s)

From the graph above we can see the Power of the vehicle in Watts V Time, as we can see
above the power fluctuates throughout the whole course as the vehicle undergoes various
sections of the course. Even though my maximum power in W for the vehicle is around the
7500W mark when going downhill and the velocity increasing, we can see it reach nearly a
max of 10,000W.

160
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Summary

I have chosen to investigate the three effects and their associated graphs for the main
reason that if a hybrid variant of the buggy was to be introduced these effects could be
positively utilized.

Due to the layout of the course with its many varying gradients, we would see a lot of
deceleration when coming up to these and a lot of decelerating when going back down the
hills. From this we could install an energy recovery unit which when undergoing braking
stores energy in a battery in the rear of the vehicle which then will power an electric motor
up until a certain amount of MPH, this will not only change the way the buggy acts but also
change the way of how the course would be driven as the petrol powered buggy we see a
lot of wasted energy for no reason.
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Phoass click the link here to ses a very sataty and i « our Buggies. The video has been produced by Polaris who now own and manage
Hammeread™ Of-Road.
Key Satety Features -
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+ [Enging emergency cut out switch
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GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

Instructor

/100

Please see the feedback comments in the text and the
sections in the Rubric.

You will need to correctthe errors in the areas indicated
before starting the next part of the assignment.

Itis important that you have a suitable graphs of tractive effort
and power againsttime. You need to determine the maximum
tractive effort and average +ve power as this will form the
basis for the next part of the assignment.

If you have any questions or require clarification on the
feedback please contact me, | will be happy to go over your
submission with you.

PAGE 1

PAGE 2

PAGE 3

PAGE 4

@ Comment1
There is no need to talk in such depth about the buggy.

PAGE 5

PAGE 6



PAGE 7

Comment 2
You should explain the equations that you have used.

QM

PAGE 8

Comment 3

This appears to be height, not gradient, which is the change of height of distance. There was a
requirement to climb 16m in total during the 'lap’. You have exceeded this. However you have
made a calc error on gradient force so you will need to change these anyway.

Comment 4
In the spread sheet you have missed out gravity when calculating the gradient force. This will
need to be changed.

Comment 5
These changes in height will mean some very steep and probably unrealistic gradients. If you
simply reduce the heights it will probably work out better.

Awk.

Awkward:

The expression or construction is cumbersome or difficult to read. Consider rewriting.
Additional Comment This paragraph requires re-writing. It is not clear what you are saying..

PAGE 9

Comment 6
You should onclude a plot of total tractive force against time to 'sum up' the different effects.

Comment 7

The peaks are a lot more than the base buggy. Perhaps you would like to change this to be
more realistic.

PAGE 10

Comment 8

You need to summarise and discuss the average power etc. Please note that the average power
should be average +ve power and not include any of the -ve power values as it is unlikely that
you could recover any of the energy.

Comment 9
Peak tractive effort of 2000 N is rather high. Will you have sufficient grip?

PAGE 11
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RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE 0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29% Little or no evidence of reading. Views and findings unsupported and non-
() authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor engagement with essential reading. No evidence of wider reading. Reliance on
30-39% inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
(0) information gained through class contact. Inconsistent and weak use of referencing.

SATISFACTORY 40- Engagement with a limited range of mostly relevant and credible sources but with

49% some reliance on information gained through class contact. Some omissions and

0) minor errors. Referencing conventions evident though not always applied accurately
or consistently.

GOOD 50-59% Engagement with an appropriate range of literature, including sources retrieved
) independently. Some over-reliance on texts rather than other sources. Referencing
may show minor inaccuracies or inconsistencies.

VERY GOOD 60-69% Engagement with a wide range of literature, including sources retrieved independently.
0) Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

EXCELLENT 70-79% Engagement with an extensive range of relevant and credible literature. Consistently
0) accurate application of referencing.

EXCEPTIONAL 80-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

©)

K&U 0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29% Major gaps in knowledge and understanding of the basic underlying concepts and
0) principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies.

UNSATISFACTORY  Gaps in knowledge of the basic underlying concepts and principles, with flawed or
30-39% superficial understanding. Some significant inaccuracies and/or irrelevant material.

©)

SATISFACTORY 40- Limited knowledge and understanding of the basic underlying concepts and principles

49% within the subject area. Some elements may be missing.

)

GOOD 50-59% Knowledge of the basic underlying concepts and principles is accurate with a good
) understanding of the field of study but lacks depth and/or breadth.

VERY GOOD 60-69% Competent knowledge of the basic underlying concepts and principles. Exhibits very
0) good understanding.



EXCELLENT 70-79% Excellent knowledge and understanding of the basic underlying concepts and
0) principles of the subject.

EXCEPTIONAL 80-  Exceptional, detailed knowledge and understanding of the basic underlying concepts

100% and principles.
0)

COGNITIVE 0/0

Cognitive and intellectual skills (Evaluate underlying concepts and principles of a subject and interpret
qualitative and quantitative data in order to develop lines of argument and make sound judgements.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying
0) concepts and principles. Failure to develop arguments, leading to illogical or invalid
judgements. Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and

) judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and
contradictory.

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending

49% towards description. Can interpret qualitative and quantitative data but with some

(0) errors. Some evidence to support emerging arguments and judgements but these may
be underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative
0) and quantitative data, with minor errors. An emerging ability to use evidence to
support the argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative
0) and quantitative data accurately. Ability to devise arguments using evidence to make
mostly appropriate and valid judgements.

EXCELLENT 70-79% Excellent evaluation of the underlying concepts and principles. Can interpret
) qualitative and quantitative data accurately and with some insight. Excellent ability to
devise arguments using evidence and make appropriate and valid judgements.

EXCEPTIONAL 80-  Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to
) devise arguments using evidence and make wholly appropriate and valid judgements.
PRACT ICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little
0) or no appreciation of the context of the application. Very weak evidence of different
approaches to problem-solving in particular contexts.



UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques

30-39% but without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular
contexts.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of basic methods,

49% materials, tools and/or techniques. Basic appreciation of the context of the

) application. Can identify problems in particular contexts and propose basic alternative
approaches or solutions though there may be errors.

GOOD 50-59% A good and appropriate application of basic methods, materials, tools and/or

0) techniques. Clear appreciation of the context of the application. Good evidence of
different approaches to problem-solving in particular contexts and proposes mostly
appropriate solutions.

VERY GOOD 60-69% A very good application of a range of basic methods, materials, tools and/or

0) techniques. Very good consideration of the context of the application. Very good
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

EXCELLENT 70-79% An advanced application of a range of taught, basic methods, materials, tools and/or

(0) techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

EXCEPTIONAL 80-  Exceptional levels of application and deployment skills in particular practical contexts.

100% Outstanding identification of problems in particular contexts and formulation of
(0) wholly appropriate, thoughtful solutions / different approaches.
SKILLS PROF P 0/0

Transferable skills for life and professional practice (Communicate the results of their study/work
accurately and reliably, and with structured and coherent arguments; the qualities needed for employment
requiring the exercise of some personal responsibility within a structured and managed environment.)

FAIL 0-29% Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.

(0) Very weak use of language and/or very inappropriate style. Failure to work effectively
individual or as part of a group. Little or no evidence of the skills for employment
requiring the exercise of some personal responsibility.

UNSATISFACTORY  Work is poorly presented in a disjointed manner. It is loosely, and at times

30-39% incoherently, structured, with information and ideas often poorly expressed. Weak

(0) use of language and/or inappropriate style. Flawed approach to individual or group
work, meeting only partial obligations to others. Limited evidence of the skills for
employment requiring the exercise of some personal responsibility.

SATISFACTORY 40- Mostly ordered presentation and structure in which relevant ideas / concepts are

49% reasonably expressed. Work may lack coherence and/or accuracy in places. Can work

) as part of a group, meeting most obligations to others but perhaps with limited
involvement in group activities. Demonstrates the basic skills for employment
requiring the exercise of some personal responsibility, with some areas of minor
weakness.



GOOD 50-59%
)

Mostly coherent, organised and accurate work, in a suitable structure and is for the
most part clearly expressed. Can work effectively independently and/or as part of a
team, with clear contribution to group activities. Demonstrates the skills for
employment requiring the exercise of some personal responsibility, with some areas
of strength and some of minor weakness.

VERY GOOD 60-69% Work is accurate, coherent, fluent, well-structured and organised. Can work

©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

effectively independently and/or as part of a team, with very good contribution to
group activities. Demonstrates very good skills for employment requiring the exercise
of some personal responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group
activities. Demonstrates excellent skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the
exercise of some personal responsibility with an appetite for further development.
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