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Abstract

The report looks at the specification of the buggy which was supplied, which is then used to
complete an off road track. The track that was made is to suit the specified buggy to
accomplish an entertaining event. For this to be completed many things had to be done such
as calculations and formulas. Many factors were considered such as the top speed,
acceleration, weight and dimensions. The calculations were then put into an excel document
to create many graphs to show the results of the buggy at different points of the track.
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List of figures:

Fig.1 shows Velocity over time:

Fig.2 shows total resistance over time:

Fig.3 shows aerodynamic resistance over time:

Fig.4 shows rolling resistance over time:

Fig.5 shows acceleration force over time:

Fig.6 shows power over time:

Fig.7 shows average power over time:

Fig.8 shows gradient resistance over time:
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Introduction

This report will look at the duty cycle of a petrol buggy over the duration of an off road track,
whilst this is being done there are many factors to consider such as acceleration, top speed
and how steep the hill ascents are. The track will consist of different hill ascent's and
descent'’s also the angle of the hills and multiple terrains. The track and buggy have to be
entertaining enough to achieve the goals of the company producing buggies. The duty cycle
will be explained and graphs will be produced to show different results of the buggy and
track, the results of the buggy include a driver and passenger.
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literature review/Methodology

As part of this report the first step was to find out which buggy was going to be used, once

the buggy was chosen the specifications were then shown such as weight, maximum speed,
maximum power and dimensions of the vehicle all this information is needed to work out

certain calculation. The calculations are used to create a fun off road track using different
terrains. The buggy has a total mass of 722kg (kilograms) this is including a driver and a
passenger. The dimension of the buggy are 3140mm length, 1510mm width and 1845mm
height. The maximum speed and power is 30-35 (mph) and (80bhp). The off road track
consists of different terrains such as cobbled (rolling coefficient of 0.013) for the first straight

of 65 meters, asphalt concrete (rolling coefficient of 0.015) uphill of 40 meters, rolled tarmac
(rolling coefficient of 0.020) flat for 20 meters, tarmac (rolling coefficient of 0.025) downhill for

10 meters and packed earth (rolling coefficient of 0.050) flat for 75 meters then uphill with
packed earth (rolling coefficient of 0.050) for 25 meters, flat for 5 meters with tarmac (rolling
coefficient of 0.025), 12 meters with (rolling coefficient of 0.020) and last but not least

straight for 36 meters with (rolling coefficient of 0.015). The ascent of the hills are 12

degrees first and second 19 degrees then two descent which consist of 16 degrees and

second 32 degrees. The calculations which were used to produce graphs via using excel are
listed below.

Altitude 1500 meters
Temperature 15 degrees

density 1.02

frontal area of buggy =W x Hx 0.9 = 1.77m?

aerodynamic resistance = (Pa = Fa.V = % Pair.Cd.A.V?)

Rolling resistance = PR = Fr.V =m.g.Kr.v

Climbing resistance = Pc = m. g.sin(a) V

Total Resistance = Ptota!(V)%. PairACdV? + m.g.Kr.V + m.g.sin(a).V
Total resistance x velocity = power

Gradient resistance = mass x gravity x sin(slope radians)

Mass x acceleration = acceleration force

Degrees to radians = 1Degrees x /180 = 0.01745Radians

Mph to M/s = speed divided by 2.237
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Results/Analysis

As part of this report many graphs were produced to show the results of the buggy and track
and how the buggy would handle the track which consisted of different terrains and slopes.
Fig.1 shows the velocity over time, the maximum velocity is 15 m/s (30-35mph), the velocity
will change over the duration of the course due to different terrains, ascent and decent.

Fig.2 shows total resistance over time, the resistance is measured in newton’s (N)
maximum total resistance is 3000N.

Fig.3 show aerodynamic resistance over time, time is measured in seconds and the
aerodynamic resistance Is newton’s (N), maximum aerodynamic resistance is around 160-
170N.

Fig.4 shows rolling resistance over time, rolling resistance is measured in newton’s (N), the
maximum rolling resistance is 350N. Many of these values will change due to the track.

Fig.5 shows the acceleration over time, the acceleration is measured in newton’s (N) the
maximum acceleration of the buggy is around 7000(N). Fig.6 shows the power over time
power is measure it kilowatts (KW), the maximum peak power is 43 (KW) or 57(BHP).

Fig.7 shows the average power over the duration of the track which is 3.45(KW).

Fig.8 show gradient resistance over time the maximum gradient is 2300 in newton's (N).
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Appendices

This Graph Represents Velociity over time
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This Graph Shows Total Resistance over Time
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Aerodynamic Resistance (N)

Rolling Resistance (N)

Fig.4

This Graph Represents Aerodynamic Resistance over Time
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This Graph Represents Rolling Resistance over Time
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This Graph Represents Acceleration Forece Over Time

6000

2000

Acceleration Force (N)

6000

Time (Seconds)

Fig.5

This Graph Represents Power over Time
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This Graph Show Average Power over Time
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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

Please use report style numbering.

PAGE 4

PAGE 5

@ Comment2



PAGE 6

I he end result being graphs of power and tractive eftort against time. Highlighting max tractive
effort, max power and average +ve power.

PAGE 7

Comment 3

These values should be referenced and the relevant specifications put in a table.

Comment 4

A sketch of the track would help the reader.

Comment 5

Where is this course, no where in Wales. The Hight of snowdon is 1085m. So 1500m? Mexico?
Therefore your air is thin...

Comment 6

Rolling resistance is

Comment 7

This is total power. If you notice all the resistances have been multiplied by velocity.

PAGE 8

Comment 8

The top line of your excel should be frozen to help the reader

Comment 9

Acceleration is measured in m/s/s

Comment 10

Max accel force of 7000N is not realistic

Comment 11

Coloured lines on black is not a good look and does not print off well.

Comment 12



PAGE 9

realistic speeds, thank you.

Comment 13

Some of these values are too high. Please ensure that you have sufficient grip to react the
tractive effort required.

PAGE 10

Comment 14

This is in a thin atmosphere. at sae level the air density is approx. 1.2 kg/m"3

Comment 15

Your surfaces have a low rolling resistance, although the values are referenced.

PAGE 11

Comment 16

Some of the accel values are too high. They are not realistic. You will need to reduce them.

PAGE 12

Comment 17

The average power is very low. Please do not include any -ve values as you will be unable to
recover much energy.

Comment 18

You will have insufficient grip to climb at a constant speed. You must slow down or reduce the
slope gradient.




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.

)

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

) 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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