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Abstract

The analysis of the adaption and implantation of electric propulsion systems within the
motorsport industry. Gaining an understand the long-term and immediate implications of
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1. Introduction

Motorsport has been around not long after the internal combustion engine was invented in the 1880s.
The first known completion was an reliability test from Paris to Rouen, France. (Augustyn , 2019) The
internal combustion has always been used in racing and has developed over the years. Modern race
cars consume a vast amount of fuel and exhaust allot of emissions. The main pollutant with racing
cars is Carbon Dioxide or CO2 which is a greenhouse gas. Polluting CO2 into the atmosphere causes
the ozone layer caused the heat energy to be reflected into the atmosphere instead of being release
into space. This causes the earth’s temperature to increase by 0.9 degrees. This statement is
supported by Sarah Zielinski which states “Since about 1850, though, human activities have been
releasing extra greenhouse gases into the air. This has slowly propelled a rise in average temperatures
across the globe. Overall, the 2017 global average was 0.9 degree C (1.6 degrees F) higher than it had
been between 1951 and 1980. That's based on calculations by NASA.” (Zielinski, 2018).

The reduction in CO2 can be carried out by reducing the amount of pollution out vehicles exhaust.
Motorsport is prolifically bad due to the fact that the engines have no regards for fuel efficiency, and
pollution. Motorsports main goal is to be the fastest by any means necessary. This causes the industry
to be prolific polluters. By reducing the CO2 that being polluted, can have a significant effect in
reducing the greenhouse effect. By analysing the advantages and disadvantages of using an electric
propulsion system to be adapted for motorsport use. CO2 emission needs to be identified first to
establish if electrocution is the correct route. Once identified, the good points and bad points of using
an electric system can be investigated to ultimately gain an understanding what kind of savings an
electric system would have and what could be held for the future.

Electric vehicles aren’t a new technology and had first appeared in the mid-19" century. The batteries
were heavy lead acid batteries and the motors were convention DC brushed motors. Since then
battery, motor and control advancements makes using electric systems more viable solution to reduce
the amount of pollutions. With the batteries, advancements in chemical theology enabled the vehicle
to travel much further on a single charge. Motor and controllers enable unparalleled performance,
causing the power to become instantaneous. The combination of all of these make it a perfect
solution for motorsport in terms of performance.
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2. Analysis of electric propulsion within motorsport
The adaption and implication of electric cars in motorsport would have a verity of advantages and
disadvantages for the industry. By resorting to a possibly renewable source of racing, could reduce
the environmental impact racing has on the environment.

Historically motorsport mainly focuses developing technologies to gain an advantage over the
competitors by primarily improving the engines power output at the sacrifice of increased fuel used
and increased emissions. This can have the effect of increasing the amount of pollution by motorsport
alone. To ensure motorsport is doing its part to reduce its carbon footprint, the racing governing
bodies are implementing mandatory regulations to ensure that the vehicle are conforming to certain
emission standards. The adaptions have an impact on the companies participating in the racing due
to the increased cost involved. These companies must use expensive resources for research and
development to ensure that the car conforms to the emission regulations. This is also amplified to the
possible increased manufacturing costs like new tooling to implement these changes. With these extra
costs, companies find themselves leaving certain races or worse go out of business altogether. The
motor and battery technology exist but changing the powertrain system on the gasoline engine is not
an easy task which requires allot of adaptions to accommodate this. One main hurdle is adapting the
driveline to accommodate an electric motor. One method is adapting the original gearbox to accept
electric motor input. The second option is to replace the gearbox as well as the engine to an electric
motor and gearbox combo. Regardless the main challenge of any electric conversion is the battery
placement. Adapting the conventional car to accommodate batteries often leaves battery placement
to be anywhere there is room. With the implantation of an electric powertrain systems would initially
see a majority of companies leave the racing world due to the cost involved developing an existing
vehicle to accommodate the electric powertrain and battery. Long term would see companies strive
further to allow the companies to gain an advantage over the competitors. This leads to new
developments and technology to be developed like in battery technology or motor technology which
then can be used on many different products. “Innovative technology developed in Formula 1 goes
well beyond motorsport. It’s not all about winning the race, it's also about supplying cutting-edge
technologies to the wider world, for the benefit of everybody.” (Technology, 2018) Proves that
technology used in motorsport, is then-implemented on many different products. If electrification of
motorsport vehicle is adopted, infer structure to support these vehicle needs to be introduced. The
extra load these vehicles would have on the existing cables could cause problems no being able to
keep up to demand. Most track don’t have support for such high demands so a lot of tracks would

probably need to be upgraded with expensive cables and chargers to coupe with the high demands.

Burning gasoline produces a verity of emissions including sulphur, lead, hydrocarbons, carbon dioxide
and water. Over the years the emissions have improved drastically by improving the combustion and

implementing catalytic converters to reduce the amount of pollutants being exhausted.
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Table 1 Table illustrating the different fuel types and respective CO2 emissions

Technology Example Car Source Fuel Well-to-Wheel
Efficiency | CO, Emissions
Natural Gas Engine __JHonda CNG Natural Gas 166.0
Hydrogen Fuel Cell nda FCX Natural 1517
Diesel Engine VW Diesel 0 152.7
Gasoline Engine Honda Civic VX___ICrude O 41.7
Hybrid (Gas/Electric oyota Prius Crude O 30.4
Electic ~ [TeslaRoadster  [Natural Gas 46.1

(Tarpenning, 2006)

In the table (Table 1) shows 6 different fuel types and 6 different vehicles with the respective CO2
emission output. Gasoline is the main fuel source for the motorsport industry so the CO2 emissions
will be compared with the electric system. For the electrical system CO2 is calculated from the output
of natural gas and other electrical sources may have different amount. In case of emission comparison,
the CO2 emotion units is the grams of CO2 per every kilometre. The gasoline engine has a CO2 output
of 141.7g/km while the electric has a out put of 46.1g/km. This means that the electric car outputs 3
times less CO2 than the gasoline car. For the electric car, this table only shows the amount of CO2
generated by natural gas. But in the UK, the primary fuel for generating the UK's energy is oil, followed
by natural gas. This is evident in the graph (Figure 1) below which shows oil uses 10 million tones more
than natural gas.

Figure 1 Fuel Energy providers
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(Department for Buisness, Energy & Industrial Strategy , 2019)
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For the table of CO2 output (Table 1) to be representative for the UK, then oil should be the factor
that should be calculated but since natural gas contributes a significant amount of fuel to the
supplement the national grid, then the table is relevant.

In terms of the electric powertrain versus the gasoline system, there are serious benefits to in favour
of switching to electric. The CO2 can be reduced by 66.66% (if the power charging the battery comes
from natural gas). The main issue of swapping to an electric system is the batteries. To manufacture a
Lithium-ion battery causes a vast amount of CO2. In the table below (Table 2) shows the studies
conducted by the international council of clean transportation found the battery production
emissions. They write “the studies indicate that battery production is associated with 56 to 494
kilograms of carbon dioxide per kilowatt-hour of battery capacity (kg CO2/kWh) for electric vehicles.
Several of the studies also provide estimates for the equivalent amount of emissions per kilometre
driven over the vehicle lifetimes. These generally find 1-2 g CO2 per kilometre per kWh of battery
capacity. We emphasize that the table simplifies the analytical findings, which in many cases have
more scenarios and results than are basically summarized here. The wide range of values found in
these studies indicates the degree of uncertainty in assessing life-cycle emissions and the variety of
methods and materials used in manufacturing batteries.” (The Internatinol council of clean
transportation, 2018)

Table 2 Studies on electric vehicle battery production emissions

Battery production
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(The Internatinol council of clean transportation, 2018)
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The manufacturing emissions are high due to the fact that the lithium ion batteries require more
resource extracting the material needed out of the ground. Combine this with the special
manufacturing conditions needed to assemble the batteries. This usually consists of high heat and
sterile conditions. The majority of the batteries are manufactured in china and south Korea where
approximately 20%-40% of power is generated from coal plants which increases the carbon footprint
of the manufacturing of the battery. On the topic of outsourcing the work to different countries, could
have an ethical issue. The materials gathered are often underpaid workers with bad working
conditions and improper tools to mine. This statement is supported by a washing post journal which
states “The world’s soaring demand for cobalt is at times met by workers, including children, who
labour in harsh and dangerous conditions. An estimated 100,000 cobalt miners in Congo use hand
tools to dig hundreds of feet underground with little oversight and few safety measures, according to
workers, government officials and evidence found by The Washington Post during visits to remote
mines. Deaths and injuries are common. And the mining activity exposes local communities to levels
of toxic metals that appear to be linked to ailments that include breathing problems and birth defects,
health officials say.” (Frankel, 2016) Weighing up the CO2 exhausted from the vehicle and the
manufacturing pollution is still less than the gasoline car. The petrol itself has a considerable carbon
footprint when compared to the electric vehicle. This is due to obtaining the crude oil, the
transportation and refinery of the oil into petrol.

Figure 2. Life-cycle emissions {over 150,000 km) of electric and conventional vehicles in Europe
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(The Internatinol council of clean transportation, 2018)

As shown in Figure 2 illustrates the total CO2 output throughout the vehicle lifecycle. Thisincludes the
all of the vehicle activities: manufacturing, fuel cycle (petrol car), Battery Construction (Electric car)
and use. Looking at the chart shows the average European car outputs 250g/km of CO2 in its 150,000
km life. Comparing this to the European average electric average for arguments sake is outputting
135g/km which is 50% less pollution than the petrol car which is be official to the ozone layer. With
this considered, Once the lifecycle of the battery has finished, the batteries often are difficult to
recycle or even disposed of. The recycling process is developing but is still flawed. But in the case of
the contribution of CO2, the disposal of the batteries isn’t considered in this study.
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Electric motorsport isn’t a new concept. Formula e already has a substantial following in terms of fans
and teams. Formula e consist of only electricsingle seater cars with its own motorsport championship.
The championship has 12 teams with two drivers per team. The races take place in city centres where
which isideal for first-time spectators. The cars are limited to 250kW and the drivers are allowed two
cars to swap half way through to ensure that the race lasts 45 minutes (FIA Formula-E, 2020). Another
motorsport that is on the table is electric rallycross cars. This race style would be ideal due to the
short races and the downtown the cars have to charge. One problem with motorsport that is a
concern is the fanbase. Turning exciting, loud, smelly fuel burning race cars to quiet electric vehicle
have a concern looming of the fanbase. Thisis a concern for the industry where loyal fans could be
put off with the change. This could lead to loss in revenue and the motorsport industry stopping.
Therefore, the motorsport officials are slowly introducing electric technology into the vehicles to allow
for easy adaption and opens to the sport. An example of this is Formula 1 where electric motors and
batteries are utilised for certain amount to time to ensure an interesting race.
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3. Conclusion

In conclusion electrifying the motorsport vehicles would be beneficial in reducing the amount of CO2.
By analysing the amount of CO2 petrol or electric its has been identified that throughout the lifecycle
of the electric vehicle including the resource mining and manufacturing, The CO2 emissions would be
50% less than the competing petrol vehicle. This is respective on the type of energy used. If coal power
is back in the equation, then this figure could possibly rise. With the increasing amount of renewable
energy sources being introduced, the CO2 output could possibly go down if renewable energy is
utilised. By also adapting to electric could see an increase in electric vehicle technology which can
help the consumer vehicles in the future. By using motorsport for developing trials, could lead a path
in more efficient and eco-friendly vehicles. The main disadvantages of using electric powertrain for
motorsport purposes is the lack of electrical infer structure. Most tracks don’t have a high demand
for electricity so an initial cost would on installing increased capacity cables and chargers would have
to be considered. Also, with the theme of adaption into electrification, the teams would have to
develop existing vehicle of design new platforms for the electric systems to be installed. This can have
an extensive cost to the companies which could pout come teams at risk of not competing and
dropping out due to lack of funds. This could cause some legacy companies to possibly go bankrupt.
A worry with electric vehicle in motorsport is the spectators might not like the new sport. This could
lead to further financial complications if there isn’t any fan interaction. Formula-E have an interesting
idea of using “Attack mode” which give the driver a boost to enable overtaking. Combine this with
close quarter racing and the fans have a reason to like the sport.

Word Count: 2629

Ashleigh Jones (1707088)




4. Bibliography
Augustyn , A., 2019. Automobile racing. The Editors of Encyclopaedia Britannica, 17 June, p. 11.

Department for Buisness, Energy & Industrial Strategy , 2019. Energy Trends March 20189, s.|.:
Natinol Statistic Publication.

FIA Formula-E, 2020. ABB Formula-E. [Online]
Available at: https://www fiaformulae.com/
[Accessed 5 January 2020].

Frankel, T. c., 2016. THE COBALT PIPELINE. Tracing the path from deadly hand-dug mines in Congo to

consumers’ phones and laptops, 20 September, p. 10.
Tarpenning, M. E. a. M., 2006. The 21st Century Electric Car, Fremont: Tesla Motors .

Technology, M., 2018. F1 technology goes beyond motorsport. [Online]
Available at: https://motorsport.tech/formula-1/f1-technology-beyond-motorsport
[Accessed 5 January 2020].

The Internatinol council of clean transportation, 2018. Effects of battery manufacturing, s.l.: The

Internatinol council of clean transportation.

Zielinski, S., 2018. Science News for Students. [Online]
Available at: https://www.sciencenewsforstudents.org/article/explainer-co2-and-other-greenhouse-

gases
[Accessed 5 January 2020].

10
Ashleigh Jones (1707088)




ASSESING THE CARBON IMPACT OF ELECTRIC VEHICLES
Ashleigh Jones (1707088)

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor
6 5 /100
PAGE 1
PAGE 2
PAGE 3
PAGE 4
, Comment1 | # Cognitive
Nice start.
QM Awk. | == Skills Prof P
Awkward:

The expression or construction is cumbersome or difficult to read. Consider rewriting.
Additional Comment

Odd sentence.

@ Comment2 | & Kau

Not the correct term!

o Comment3 | & Cognitive

So what's the aim of this assignment?

PAGE 5

’ Comment4 | = Literature

Are they? Citation needed.



@ Comment5 | :E Cognitive

Not really sure why you are considering conversion, its not economically viable for most cars so a
purpose build vehicle is a better option.

QM Sp.

Spelling error

PAGE 6

o Comment6 | == Cognitive

| put an article on Moodle that explained the renewable input to the grid. We have managed up to a
fortnight in the UK on renewable power alone.

PAGE 7

@ Comment7 | £ Kau

Good.

PAGE 8

@ Comment8 | :E Cognitive

This a bit of research used well to illustrate your point.

QM Awk. | = Skills Prof P
Awkward:
The expression or construction is cumbersome or difficult to read. Consider rewriting.
Additional Comment

Not sure what you are saying here.

PAGE 9

’ Comment9 | = Cognitive

Not any more, they have only had one car per driver since last season.

@ Comment10 | = K&U

There are more championships, not just formula E.

PAGE 10

’ Comment11 | s Cognitive



Some nice bits that really make for good reading, | think you did well talking about the emissions and
ethical issues, | would have liked more thought to clubman level entrants and the practicalities for a
range of types of motorsports.

@ Comment12

Turnit in says 25657

PAGE 11




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%
(0)

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%
©)

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%
(0)

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.



	ASSESING THE CARBON IMPACT OF ELECTRIC VEHICLES Ashleigh Jones (1707088)
	by Ashleigh Jones

	ASSESING THE CARBON IMPACT OF ELECTRIC VEHICLES Ashleigh Jones (1707088)
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor


	RUBRIC: NEW BACHELOR'S RUBRIC 0 / 0


