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1 Introduction

In this assignment information about a petrol powered buggy going around an off-road track, the
Renegade DX30 Subaru off road buggy is the vehicle chosen and the track is a scaled down
version of the east circuit of Suzuka in Japan. This essay should show significant details about the
buggy chosen and the track designed and how much power is required for the buggy to
complete a lap with an elevation change of 22 metres in an uphill motion. Once information
about the buggy and track are stated there will be a section on the graphs from the excel
spreadsheet. This information should give a good starting point to then implement the further
work which is to adapt the buggy theoretically into a hybrid or even an electric buggy which also

has enough power to complete a lap of the track that has been design.
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2 The Buggy

The Buggy of choice is the renegade
DX30 450cc Subaru off-Road, costing
around £8,000.00 including vat. “The
buggy is simple in design with a full
brush cage, long travel suspension to
soak up the bumps and aggressive block
tread tyres and alloy wheels. The race
bucket seats are padded, light weight
and easy to clean. The buggy is also

fitted with a four point safety harness as

standard, with a quick release buckle

option also available. There is also a Figure 1 - Renegade DX30 450cc Subaru off Road -
https:/'www.blitzworld.co.uk/Subaru-DX30-Blitzworld-buggy (2019)

passenger safety grab handle fitted as

standard.” (2019).

top speed 113 km/h or 70 mph
Among the specifications are: The Top weight 365 kg
front cross sectional area assumption (mm?) 1871100
Speed, Weight, Power in bhp, Rolling power bhp 45 hp @6500 rpm
rolling radius front 1994911301
radius at Front and Rear, Wheael size Front rolling radius rear 1.994911301
acceleration (s) 0-60 mph (assumption) 9
and Rear, Max Torque, Engine cc, Power to wheel size front (inch) 12
wheel size rear (inch) 10
Weight, Transmission, Fuel type, Drive, = 5
Length, Width, Height, Front tyre size, Rear e:::::zc 22 ng:::w -
" " ower to weight 123 hy r tonne
tyre size and Power in Kw (Anon., 2017) . pmnmissi:: SSM;";““I
As seen on the right. [idhvies =t SLORE EEOf S
drive 2WD rear fixed axle via chain
length (mm) 2620
Along with all assumptions made which width (mm) 1650
height (mm) 1620
are: Front cross sectional area, acceleration front tyres 25x8-12
rear tyres 25x10x12
0-60 mph using an online calculator. To power (Kw) 33.55704698
C.D (Assumption) 038

give an estimate to the 0-60 mphtime. And

the coefficient of drag was one assumption-.{Anon., 2019).
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3 The Track

The Track is based off of Suzuka east

. s L Elevation 14 Distance
circuit in Japan, which is used as part 30m

471m
29m / \ 455.3m
28Bm 13 / \ 15 439.6m

of the GP circuit for formula one. The

reason behind the dirt track 27m 423.9m
designed is based on this is because om - 408.2m
25m - 392.5m

of the long start finish straight and . )] i
T , 376.8m

leads into a technical windy section 2im ﬁﬂ 361.1m
2m 345.4m

of track. The original length is

2im 329.7m
2.24Km and its scaled down to 1Km. 20m dm
19m N— 298.3m
With the design it’s been made so 18m *"‘\ 282.6m
17m 266.6m
the very bottom of the track at o [l 8 tart/finish .
section 2 s at the bottom of a hill, 15m g7 235.5m
14m 219.8m
with section 14 being the top of the . [ | i ot 1
hill with a constant elevation change 12m l\ 188 4m
1 7r
up to 30 metres. " N e
10m h\ 157m
Or 141.3
In the excel tables spreadsheet you'll " \E b
8m 125.6m
see sector elevation change and m /I 102.9m
1
overall elevation change. The height o 7 am
Sm 78.5m
on the slope. Also the gradient of 4m 62.8m
the slope, note that any negative . 3 7 “am
2m 31.4m
gradient numbers are in fact the 1m N\ J/ 15 7m

gradient but in a downhill motion.
The distance travelled overall and in
each section is also shown

along with the rolling friction

coefficient and air density and

Gradient of the hill

gravity. On theright also is a

470.04 36m

triangle showing the total
elevation and the distance in a strain line from sector 2 to 14, this is to work out the gradient

angle of the hill.
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4 Track Timing

With the Track timing in the excel spreadsheet, you'll be able to see that the following areas are
shown: Sector Length (m), Accumulative Distance (m), Time in each Sector (s), Accumulative
Time in each Sector (s), Velocity (m/s), Acceleration (m/s”2), Percentage of 1G experienced over
the lap, Rolling Resistance (N), Aero Resistance (N), Gradient Resistance (N), Total Resistance
(N), Power required (w), power unused (w), Avg power used in the sector (w) and maximum
power available (w). The lap is 1km in length and is completed in a time of 57 seconds. The
negative numbers on the spreadsheet are when the buggy is going downhill apart from the G

column because those negative numbers are experienced when the buggy is slowing down.
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5 Graphs

Below are the 10 graphs produce in the excel document, showing the velocity over time,
percentage of 1 G, acceleration over time, accumulative distance over time, power required in
each sector vs total power available, aero resistance over distance, total resistance overtime,
average power per second in a sector, height on the slope over distance and finally height on the
slope over time. With the bar graph the red bars are the power required, but in a downhill

direction. So the values shows up as a negative. With orange bars above still showing max power.

Velocity against Time

velocity

Acceleration ow

Acceleration {mys?)

Power Reguired in

Linear {velocity)

225 45 27

Time (s}

h Sector vs Total Power

30

34

Time

 Power reguired (W)

Power (w]

101811

Percent of 1 G

reantof 16

Accumalative distance {m) over Time [s)

Accumula

r

v distar

& lem) Lingar {Accumulative distance (m]
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Total Resistance [N over Time {s; Avg power [w) per second in a sector

A Powar [wi

131016

Height on slope from start to finish over Distance

e Hiight or

Change in height on the siope (m)

o
o
1 18 35 i 47 523 581 621 a89 720 &0
Distance {m)
Height on slope from start te finish over Time
height on the |
20

e slope (i
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6 Conclusion

In conclusion, this essay shows the details about the track, with some good knowledge and
understanding about the track designed and the buggy chosen to do a lap of the track. This essay
also shows a good baseline and set up for the second part of the assignments which is

implementing an electric motor/ converting it to a hybrid system.
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P150782 QOliver Gordon alternative powertrain

GRADEMARK REPORT

FINAL GRADE

52/100

GENERAL COMMENTS
Instructor

Hello Oliver. You have alot of work to do in oder to
correct the spreadsheet so that it is ready for the next
assignment. Esp expanding the number of rows so that
you have one per second. You must include
accelerations forces. You must have sufficient grip to
apply the tractive forces that are required, or you shoulc
reduce those forces. Imagine that you are driving the
course at these speeds. Consider the best way of
displying your data. Please have a look at the
comments enbedded within the text Please contact me
to make an appointment where we can review the
spreadsheet. Thank you. Mk.

PAGE 1
QM Sp.
Spelling error
Additional Comment
And you are?
PAGE 2
QM Numbering

Please use report style numbering. Such as :

2.0 Methodology
2.1 Test equipment
2.2 Test set-up
2.3 Test procedure

3.0 Results

It helps the reader to navigate through the report.



PAGE 3

, Comment 1

Will you also have a downhill motion?

PAGE 4

, Comment 2

The weight should include a driver and passenger.

, Comment 3

What units are being quoted for rolling radius? The front and rear look different on the picture.

QM Sigfigs

You should show fewer significant figures. Four would be recommended.

, Comment 4

Where did the 0-60 accel figure come from?

, Comment 5

Please do the calcs yourself.

i Comment 6

Please research and cite values for cd etc.

PAGE 5

, Comment 7

What happened to the 22m of climb requirement.

PAGE 6

PAGE 7

’ Comment 8

What is linear velocity?

, Comment 9



QM

QM

PAGE 8

how does this graph support your discussion?

Comment 10

Is a line plot the best way to show this? you should consider a bar graph for each section as accel is
contant through each section.

Accelforce

You have not calculated acceleration force in the spreadsheet. It should be included to find total
tractive force required.

Sections2Secs

You have broken your track down to sections in order for you to understand it's elements and hence
the required duty cycle. However this now needs to be expanded upon and each second should have
a seperate row on the spreadsheet as a minimum resolution. That was you can caculate the forces
and power for each second. This will be important when you calculate average power etc.

PAGE 9

Comment 11

In your spreadshhet you have an unused power colomn, what is this showing and why?

Comment 12

According to your spreadsheet you have a constant gradient of 3.65 degs up and down, which is
fine.

PAGE 10

Comment 13

You should reference the values used eg cd, rolling resistance etc. It is good practice to look at some
books.
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LITERATURE

0/0

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

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
(©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

K&U

Little or no evidence of reading. Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.

Poor engagement with essential reading. No evidence of wider reading. Reliance on
inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information
gained through class contact. Inconsistent and weak use of referencing.

Engagement with a limited range of mostly relevant and credible sources but with some
reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.

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.

Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources. Generally sound referencing, with no/very few
inaccuracies or inconsistencies.

Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

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

0/0

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

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%

Major gaps in knowledge and understanding of the basic underlying concepts and
principles of the subject matter. Inclusion of irrelevant material. Substantial inaccuracies.

Gaps in knowledge of the basic underlying concepts and principles, with flawed or

superficial understanding. Some significant inaccuracies and/or irrelevant material.

Limited knowledge and understanding of the basic underlying concepts and principles
within the subject area. Some elements may be missing.

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.

Competent knowledge of the basic underlying concepts and principles. Exhibits very good
understanding.

Excellent knowledge and understanding of the basic underlying concepts and principles of



(0) the subject.

EXCEPTIONAL 80- Exceptional, detailed knowledge and understanding of the basic underlying concepts and
100% 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 concepts
(0) 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 towards

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

(0) 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 and
(0) 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 and
(0) 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
(0) 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
(0) arguments using evidence and make wholly appropriate and valid judgements.
PRACTICAL 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 or no
(0) 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 but
30-39% without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular



SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

(©)

SKILLS PROF P

contexts.

An adequate awareness and mostly appropriate application of basic methods, 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.

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.

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.

An advanced application of a range of taught, basic methods, materials, tools and/or
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 levels of application and deployment skills in particular practical contexts.
Outstanding identification of problems in particular contexts and formulation of wholly
appropriate, thoughtful solutions / different approaches.

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%
©)

UNSATISFACTORY
30-39%
©)

SATISFACTORY 40-
49%
(0)

GOOD 50-59%
(0)

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.

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

Mostly ordered presentation and structure in which relevant ideas / concepts are
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.

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



VERY GOOD 60-69%
0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

weakness.

Work is accurate, coherent, fluent, well-structured and organised. Can work 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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