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1.0 Introduction

The aim of the given task was to devise a 1 lap typical duty cycle of an off road buggy
for the engineering director of a buggy manufacturer. The buggy is to be used in the
corporate entertainment sector for recreational purposes. The buggy must provide
sufficient power in order to be entertaining but also safe. The buggy chosen for this
task is the Hammerhead GTS150 MY 18 Buggy from Storm Buggies as seen in the
image below (Storm Buggies, n.d.). The Hammerhead is a 10 bhp buggy that has a
maximum speed of 35-40 mph. The engineer of the buggy manufacturer has
requested the top speed of the buggy,
acceleration and grade ability. The course must
entail a total combined climb of 18m whilst on a
variety of surfaces. A spreadsheet and graphs
have been created to display all the information
gathered on the duty cycle of the buggy.

2.0 Track

As seen below, this is the shape of my track. Both straights have identical inclines and
descents. Inclines are shown in red, descents are shown in green and flat ground is
shown in yellow/gold.




3.0 Figures and Tables

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:

Figure 8:

StOrMbBUBEIES BUBEY
Velocity against Time graph
Aero against Time graph e
Acceleration against Time graph
Rolling Resistance against Time graph
Power against Time graph_________ .
Gradient against Time graph

Excel Spreadsheet e
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3.0 Literature Review

Drag = coefficient x density x velocity squared x reference area
two

Drag=0.5x 1.293 x 0.5 x 1.81 x B3?

This is the formula for Aero. This formula was found on NASA's website (NASA, n.d.)
and the formula | used below. This shows the coefficient of drag multiplied by the
density of air at 1.293 according to science clarified (Science Clarified, n.d.). 1.81 is
the frontal area of my buggy and B3 is my velocity.

a=v-u
L

Acceleration = (B3-B2)/(1)

This formula demonstrates the acceleration in m/s/s where V is the final velocity, U is
the starting velocity divided by time which is in second intervals. | found this formula
on revision maths website (Revision Maths, n.d.).

Fnet=m.a

Force = SL$3*D3
This is the formula to convert acceleration from m/s/s to N. all that has to be done, it
multiply the original acceleration by the total mass which is Newtons second law of
motion. This formula was found on Physics classroom (The Physics Classroom, n.d.).
The formula used in the spreadsheet is below where L3 is the weight of the vehicle
and D3 is the corresponding acceleration in m/s/s.

Frr = Cgr X weight

Force = =5L$3*SL54*SLS6

According to Science learning lab, this is the equation for rolling resistance. FRR is
the rolling resistance force, CRR is the coefficient of rolling resistance (dependant on
surface) and weight is the total weight of the vehicle + gravity (Science Learning Lab,
n.d.). As seen in the spreadsheet formula L3 is the total weight, L4 is gravity and L6 is
dependent on the surface.




Fs; = G-sin «

Force = =5LS3*SLS4*(SIN(SLS8))

As seen in the formula above from Ehsani et al, G is the total weight of the vehicle +
gravity and SINa is the angle of gradient (Ehsani et al, 2014). In the case of the
spreadsheet, L3 is the weight of the vehicle, L4 is the gravity and L8 is the angle of

slope in radians.




4.0 Results Gathered

Velocity (m/s)
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This graph above demonstrates the velocity of the buggy over the course of a lap of
the off road track. The velocity reaches a peak of 18 m/s (40mph) as it's on a descent.
The horizontal blue line demonstrates the average velocity throughout the whole track
of 11.25 m/s (25mph).
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As the velocity of the buggy increases, the aero force also increases due to the
resistance in the air. The maximum force acting on the front of the buggy is 189N at a
speed of 18 m/s.

Acceleration {m/s)2
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This graph shows the acceleration of the buggy along the track. As the graph rises,
the buggy is accelerating and as the graph descents, the buggy is decelerating and
where the graph is flat, the buggy is keeping a constant speed. The graph is shown in
m/s/s.




Rolling Resistance (N)
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This graph shows the rolling resistance of the buggy whilst on different surfaces,
higher the rolling resistance, the more power the buggy will have to use to overcome
this resistance. The lower resistance is gravel (0.02), then grass (0.03) and then
compacted mud (0.05).

Power (kW)

As seen in this graph, the power varies dependant on all the forces acting upon each
other. As the buggy descents, the power becomes a minus figure. This is where KERS
(Kinetic Energy Recovery tem) can be used to recharge a battery system or
become stored energy.
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This graph demonstrates the gradient increase and decrease of my track. Gradient in
Newton’s is on the Y axis and time is on the X axis.
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As seen in the screenshot above, this is the formula view of my spreadsheet. Each
formula changes relevant to each other within the whole document. In the acceleration
column, the formula is divided by 1 due to the time intervals of 1 second. In the
gradient, SIN(0) represents so gradient and SIN($L$8) represents a gradient of 8
degrees which is found in box L8. Power is divided by 1000 in order to change it from
W to kW.
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5.0 Conclusion

From reading the power graph | have discovered there’s plenty of capability and
investigation for hybridisation in this buggy as the negative power can be used to
recharge batteries in the buggy or power an electric motor. This would add extra weight

to the vehicle causing the acceleration to be slower but this could be overcome by the
additional power gains.
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Buggy Assignment pt1

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor

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

PAGE 5

Comment 1

| see that you've used 318 kg. Where did this value come from? What is the mass of the base
buggy? What is the mass of the passengers?

Comment 2



It doesn't convert acceleration to force. It finds the force required to accelerate a mass.

PAGE 6

@ Comment3

8 degs is reasonable although gentle.

PAGE 7

PAGE 8

@ Comment4

These values are ok and referenced, although more Spain than Wales.

@ Comments

Is kers a realistic option? What are the limitations?

@ Commenté6

The gradient forces, not the gradient.

PAGE 9

@ Comment7

Good effort lwan. It is imperative that you calculate the average +ve power. Don't include -ve
power, unless you can demonstrate that you can recover something (how much)?

PAGE 10




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
) 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.

0)

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
) 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

0) 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

) 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

0) 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

) 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

) 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
) 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.

) 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

) 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.



	Buggy Assignment pt1
	by Iwan Thomas

	Buggy Assignment pt1
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor


	RUBRIC: NEW BACHELOR'S RUBRIC 0 / 0


