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Figure 1- BEAST Zetec Track (BZT) (Blitz World, 2019)
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Introduction

The report will look into the duty cycle for an off-road buggy used for corporate events. The
report will evaluate the vehicles performance, top speed, acceleration and grade-ability. A
drive cycle/duty cycle is a fixed schedule of vehicle operation which allows for a vehicles
performance and operation to be monitored for comparison and validation. (Barlow,
Latham, McCrae, & Boulter, 2009) The Track used in this report was created to produce a
duty cycle to evaluate power requirement, tractive force, acceleration and grade-ability of

an off-road buggy.

Off-road Buggy

The report has been developed around the ‘BEAST Zetec Track (BZT)’ manufactured by
BlitzWorld. The buggy is manufactured for off-road use and climbing steep inclines, the
buggy has a NASCAR style roll cage essential for corporate use whilst remaining entertaining
but safe. The specs for the buggy can be seen in Table 1 in the appendices. (Blitz World,
2019)

Figure 2-BEAST Zetec Track (BZT) (Blitz World, 2019)

An electric off road buggy which can perform the same duty cycle and performance as a
petrol engine equivalent boasts benefits which could allow it to have precedence over
petrol engine buggies for corporate use. An electric buggy promotes quite engines allowing
for running within noise restrictions, zero local emissions and potential for renewable
energy sources for recharge. Corporate buggies have key possible for electrification due to
their short range use and availability for recharge close to their tack use which is normally
an issue for off-road buggies which require a long range before recharge. (Scrosati, Garche,
& Tillmetz, 2015)
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Design of Off-Road Track

The track is a recreated of Anglesey National Circuit, however the track has be created with
a gradient of 22m within the circuit and the tracks surface is gravel with a small tarmac
section, an air density of 1.2 due the circuit be at sea level with a track length of 1.2 miles
long. (Anglesey Circuit, 2019) The specs of the circuit can be found in table 2 in the

appendices.

Start / Finish

Figure 3- Off-road Track Created for report.
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Methodology
Listed are the equation used to calculate values created in the excel spread.

Acceleration

mph
2.237) m/s

2 =
(Engineering ToolBox, 2011)
Velocity

Distance

Time
(Engineering ToolBox, 2011)
Rolling Circumference
CnD
Wheel Size .
(T) + Tyre Sidewall | 2@

(x engineer, 2019)
Frontal Aero Area
H - Height
G.—Ground Clearance
W - Weight

(H-G)W
Gradient

. [Elavation
G = asin (—)
Distance
180

G e G degrees

(x engineer, 2019)

Aero Resistance
1 2
F,= E PAde(V +V,)

V —Velocity
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Ca— Coefficient of Drag

P — Air Density

As —Frontal Aero Area

(Ehsani, Gao, Gay, & Emadi, 2005)

Rolling Resistance Drag

RR = gMF,
Fr — Rolling Coefficient
M, — Vehicle Weight
g — Gravity
(Engineering ToolBox, 2008)
Gradient Resistance
F, = M,gsina

M, — Vehicle Weight
g — Gravity
a —Gradient (degrees)

(Ehsani, Gao, Gay, & Emadi, 2005)

Analysis

The duty cycle in the excel spread sheet evaluates the tack and the capabilities of the buggy
and whether it holds realistic values.

Each section shows power required to complete each section with realistic acceleration and
grip. The buggy’s maximum acceleration is 6.7 m/s?, during the duty cycle the acceleration
doesn’t exceed 3.7 m/s? and doesn’t exceed 3.1 m/s2when decelerating, the acceleration
being of these values means the buggy’s is realistic for the duty cycle of the track. To
calculate an accurate power required requires accurate acceleration through each section
which has been validated above. The total power required is realistic for the buggy as
throughout the duty cycle the buggy does not exceed its maximum power output available
from the buggy’s engine.

The total resistance forces (Aero, Gradient, and Rolling Drag) of the track are realistic as the
buggy does not exceed its power available when overcoming these forces. The vehicle
reaches a top speed of 46 mph during its duty cycle, this is well below the buggy’s top speed
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of 130 mph. However, the duty cycle is predominately on a gravel surface where this speed
is realistic and adequate to provide entertaining yet safe experience.

Conclusion

The duty cycle of the track is realistic and validated through calculation contained in the
excel spread sheet.

The duty cycle has realistic acceleration of the buggy whilst traveling on the track due to the
buggy not exceeding its maximum acceleration. The maximum acceleration of the buggy is
also used to validate the deceleration of the buggy, where if the buggy’s deceleration
exceed its maximum acceleration the buggy would not be able to maintain traction.
However, in the duty cycle the buggy does not exceed maximum acceleration value during
its deceleration, showing the buggy maintains traction throughout the duty cycle.

The force resistance which the buggy experiences are realistic during the duty cycle due to
the buggy not exceeding its maximum available power overcoming the forces whilst still

maintaining a relatively fast speed during the duty cycle.

The power available is calculated by the buggy’s engine power output. During the duty cycle
the buggy does not exceed the power available when traveling through each sector. Helping
Validate the duty cycle and values produced from calculations. The excel spread sheet’s
validation allows for accurate modelling for a specification for alternatively powered
buggies. This generated specification would allow for an electric power system to be
evaluated for use with the buggy round the track’s duty cycle.
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GRADEMARK REPORT

FINAL GRADE

53/100

GENERAL COMMENTS
Instructor

Hello Toby. You have alot of work to do in oder to
correct the spreadsheet so that it is ready for the next
assignment. You must include accelerations forces.
Remember that the forces and power should be
sensible and realistic. You have some crazy high
speeds. You must have sufficient grip to apply the
tractive forces that are required, or you should reduce
those forces. Imagine that you are driving the course
at these speeds. 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
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
PAGE 4

PAGE 5



PAGE 6

PAGE 7

Comment 1

This is different from your spreadsheet. According to that your max speed is 63m/s or 142 mph.
(which is too fast).

PAGE 8

PAGE 9

QM

Comment 2

Where did this 0-60 time come from? is it realistic?

Comment 3

The weight on the spreadsheet should include driver, passenger and some fuel/luggage.
Sigfigs

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

Comment 4

wow 2m rolling radius? I've never seen such a tyre.

PAGE 10
QM Accelforce
You have not calculated acceleration force in the spreadsheet. It should be included to find total
tractive force required.
QM 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.

Comment 5

You need to chcck calcs for gradient resistance. 1.68 degs with your 500kg mass gives about 144N.



PAGE 11

@ Commenté

Averaging over different timed sections does not work. It will be better once you have your
spreadsheet sorted.



RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE

0/0

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

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
(0)

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%
©)

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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