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1-Introduction

This report will look at a drive cycle for a buggy racing around a mixed surface track over the
course of a lap for use in corporate events. The buggy and the track layout was selected for
the company too. The track must be designed to be fun and adequately challenging with a
mix of fast and slow corners. The track will also contain a range of surfaces. As for the buggy
it must be fast enough to provide excitement but also be accessible enough to drive as it will
be driven by business members who are not likely to be as capable behind the wheel as a
racing driver whilst still providing a challenge to the driver.

2-Methodology

2.1-Drive cycle

A drive cycle is basically showing what happens to a car as it drives round a track or section
of aroad. In this case it will be used to see how the buggy gets through the track.

For the drive cycle the time and speed needs to be estimated while the aerodynamic force,
acceleration force, rolling resistance, gradient, combined resistance and power need to be
calculated. These will also be shown as graphs.

F 1

The aero force is calculated using the equation Aero Force = Coef ficient of Friction X

DensityxVelocity?
2

For tarmac it is 0.8, for gravel it is about 0.6 and for mud it is about 0.2. The density is the

density of air (1.225K gM ~3), the velocity is simply the velocity of the buggy. The frontal
area is calculated by multiplying the width of the buggy by the height.

X Frontal Area The coefficient of friction varies from surface to surface.

The acceleration Force is worked out by using the equation Accel Force = Mass X
Acceleration. The mass is just the mass of the buggy and the acceleration is calculated by
dividing the change in velocity by time.

The rolling resistance is calculatedga e equation Roll Res = Mass X Gravity X
Coefficient of Roll Res X Veiohe coefficient of rolling resistance is, like the
coefficient of friction, dependent on the surface. The relevant figures for the coefficient of
rolling resistance is 0.025 for tarmac, 0.02 for gravel and 0.015 for mud.

The gradient doesn’t need to be calculated as the track is flat so will always be zero.

—WO:,fnf:ne with Work done being calculated by

the equation Work Done = Force X Distance. To work out the distance we use the
equation Distance = Velocity X Time.

Power is calculated by the equation Power =

A screenshot of the table along with all graphs will be present in the appendix
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2.2-Track

The track being used has been set on a mixed surface road short section in a field. The track
will also cut off from the road to provide a brief section on mud to allow for a wide range of
track surfaces. A map of the track is displayed below (Figl)

Figl

'

The red line indicates the start finish line while the arrow shows the direction the buggies
will drive round.

The first section is in black and represents the tarmac section which consists of a long
straight followed by a long sweeping turn. I've used a lot of sweeping corners to allow the
track to flow better and be more entertaining for the drivers.

The second section is the most twisty section of the track and consists of gravel, The
reduced grip should allow drivers to get more sideways and the extra corners should keep
things interesting whilst slowing down the drivers so they are less likely to crash.

Finally the third and final section which consists of just one corner is the mud section, This
will be the most slippery part of the circuit and with the finish line immediately in site could
provide some entertainment for drivers and anyone spectating. The track does not have any
gradient changes to keep the track more simple.

Inspiration for the layout of the track including long sweeping corners has taken inspiration

from the High Speed ring which is a fictional track from the Gran Turismo series. The track is
known for its simplicity, long sweeping corners and high-speed nature. All of these features

have been incorporated into designing this track.

2.3-Buggy

The buggy that has been selected to be used on this track is the Rage Comet (Full
specifications in appendix). The Comet is very light only weighing less than 600kg (Dry
weight) and produces 200hp from a Kawasaki 4 stroke engine meaning that this buggy is
more than fast enough to keep the driver entertained.
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3-Analysis
The graphs for all except acceleration seem to be similar. This is odd for the Power as it
should be more fully on or off. This means that it could just be the net power of the vehicle.
The distance of the track can be calculated now as well by finding the average speed of the
buggy across the track and multiplying that by time which gives us a track length of 392m.
This is a very short track but should provide the people driving with multiple laps allowing
them to get used to the track.

4-Conclusion

Overall this seems to be a good combination of car and track to provide a very entertaining
experience at a corporate event. The next step now is to add a hybrid engine to the car and
see whether the performance of the buggy can be improved.

-
5-Appendix
] ]
Key:
Gravel
7 13 1514553495 -10735 1441.089 L] 1592.54235 99078276
8 19  323.5229655 3390 2106.207 L] 2429.729966 500201.33
9 11 1083384455 -4520 1219.383 L] 1327.821846 263363.2
10 1 175.652358 1695 1551.942 L] 1727.594358 220446.22
1 19  323.5229655 2875 2106.207 L] 2429.729966 525683.28
12 3 433.753782 1695 2438.766 L] 2872519782 923410.39
13 15 16417375 -3955 1662.795 o 1864.436738 528266.25 total distance:
14 19  323.5229655 2260 2106.207 o 2429.729966 55305279 392
15 2 516.202838 2805 2660.472 o 3176.674848 11170335
16 26 1130 o .
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Series Hybrid Vehicle Pt1a

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

@ Comment1

C of Drag

@ Comment2

The rolling resistance is not multiplied by velocity, that will give you power.

@ Comment3



PAGE 4

These values are low, esp mud. Where did they come from?

Comment 4

There is a requirement in the assignment to incude 18m of climb and descent. You will need to
include this.

PAGE 5

Comment 5

An interesting circuit. Speeds are bonkers, accel is bonkers.

Comment 6

This is a powerful buggy. Probably not suited to corporate entertainment. It means that your
hybrid spec will be tricky in the next part of the coursework.

PAGE 6

PAGE 7

Comment 7

This is too fast

Comment 8

0-50 mph in 3 secs. wow

PAGE 8

Comment 9

There is not enough grip to accelerate like this.

Comment 10

This is not correct. See previous note on force and power.

PAGE 9

Comment 11

Gradient required



Comment 12

4000Kw is about 5000 horse power.

Comment 13

Limited reading. Please use the recommended course texts



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-
(0) 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.

)

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

(0) judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. I[deas 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

) 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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