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1-Introduction

This assignment will go over the impact that electric vehicles (EVs) may have in the world of
motorsport. Both professional and clubman levels will be analyzed to see the feasibility of
electric cars becoming really successful in motorsport and also looking at electric only racing
series like Formula E. The areas being covered include CO2 levels, Ethics, Practicalities and
cost.

2-How electric vehicles work
Pure electric vehicles generally store their energy in batteries or fuel cells.

2.1-Battery EVs

Battery powered EVs Produces power by the following method:

“s Power is converted from the DC in the battery to AC for the electric motor

* The accelerator pedal sends a signal to the controller which adjusts the vehicle's speed by
changing the frequency of the AC power from the inverter to the motor

* The motor connects and turns the wheels through a cog” [Sustainable Energy Authority of
Ireland (SEAI), 2017]

During deceleration the motor becomes an alternator which produces power from the heat
energy lost through deceleration sending it to the battery which converts back to DC in the
battery. The following section from the SEAI website explains the components of a Battery
EV:

“The components of a Battery EV are:

« Electric motor
+« Inverter

« Battery

« Battery charger
« Controller

o Charging cable

+ Electric motor

You will find electric motors in everything from juicers and toothbrushes, washing machines
and dryers, to robots. They are familiar, reliable and very durable. Electric vehicle motors
use AC power;

Inverter

An inverter is a device that converts DC power to the AC power used in an electric vehicle
motor. The inverter can change the speed at which the motor rotates by adjusting the




frequency of the alternating current. It can also increase or decrease the power or torque of
the motor by adjusting the amplitude of the signal.

+« Battery

An electric vehicle uses a battery to store electrical energy that is ready to use. A battery
pack is made up of a number of cells that are grouped into modules. Once the battery has
sufficient energy stored, the vehicle is ready to use.

Battery technology has improved hugely in recent years. Current EV batteries are lithium
based. These have a very low rate of discharge. This means an EV should not lose charge if it
isn't driven for a few days, or even weeks.

« Battery charger

The battery charger converts the AC power available on our electricity network to DC power
stored in a battery. It controls the voltage level of the battery cells by adjusting the rate of
charge. It will also monitor the cell temperatures and control the charge to help keep the
battery healthy.

« Controller

The controller is like the brain of a vehicle, managing all of its parameters. It controls the
rate of charge using information from the battery. It also translates pressure on the
accelerator pedal to adjust speed in the motor inverter.

+ Charging cable

A charging cable for standard charging is supplied with and stored in the vehicle. It's used
for charging at home or at standard public charge points. A fast charge point will have its
own cable.”

DC current in the battery can only travel from positive to negative which makes it easier to
store as the resistance is greater allowing the battery to hold the charge better. AC which is
the type of current used to power the motor can travel from positive to negative and vice
versa. The reason AC current is used for the motors is the reduced resistance as AC motors
do not use a communicator and does not have any electrical contact between the stator and
rotor. The communicator basically reverses the current of the DC as it cannot do this by
itself. The communicator does touch at 2 points which increases resistance and heat
generated.

2.2-Fuel Cell EVs

Fuel Cell EVs use fuel cells instead of batteries and often run on hydrogen. This works by
feeding the hydrogen through a pipe into a positive terminal lined with platinum which is a
catalyst that speeds up the reaction changing hydrogen atoms to hydrogen ions by
removing the electron. The hydrogen ion has a positive charge which is repelled by the
positive terminal it is in and attracted to the negative terminal where oxygen enters through
the pipe. The protons travel through a thin membrane made from a polymer which only the




protons can pass through while the electrons travel through the circuit powering the motor
making the car move. The hydrogen ion then fuses with the oxygen to create water and
heat.

3-Electric power in motorsport

3.1-Professional

3.1.1-Electric only series

In the past few years there has been quite a few new electric series being introduced. The
most notable is Formula E which debuts its gen 2 car along with a support series with the
fully electric Jaguar I-pace for the 2018/19 season. In the first few seasons that took place
from 2014 to 2018 used the gen 1 car which was unable to complete the full race distance
so 2 cars were needed. However due to better recovery of energy and a larger battery, the
Gen 2 car is able to complete a full 45min race. The popularity with Formula E has increased
exponentially since it ran its first race in 2014 with big manufacturers like, Audi, BMW and

Jaguar competing;:

The Isle of Man TT has also hosted an electric only category for the famous race which has
been held since 2010 called TT Zero. This race consists of only 1 lap round the circuit. The
number of entrants have been similar ranging from 6-8 in since the 2015 season however
the bikes themselves have been getting progressively faster averaging an increase in
average speed of about 4mph per lap.

2 Series set to debut in 2019 are the Electric GT and MotoE World Cup. The MotoE World

cup is an all-electric support series while Electric GT is a standalone series with a Ekarting

club for young drivers to feed them into the new championship. Electric GT will use racing
versions of the Tesla P100D.

The World Rallycross championship (WRX), which with Formula E has been one of the
fastest growing motorsports is planning to go all electric from the 2020 season onwards
with the battery being provided by Oreca and the chassis being supplied by Williams.

In terms of the popularity of the sport Formula E has shown that there definitely is a market
for all electric racing but whether that momentum keeps going is dependant on how the
WRX, Electric GT and MotoE World Tour Fare.

3.2.2-Other series

In recent years there have been a decent amount of electric cars competing in the most
famous hill climb event in the world, Pike Peak. In the 2 wheel class Carlin Dunne was able
to win in 2013 using an all-electric bike and an electric vehicle has won every year since
2014 with Romain Dumas achieving a time of less than 8mins in his Volkswagen 1.D R which
is the current fastest time ever.

Despite the recent success of hybrid prototypes at Le Mans, there has been little success for
fully electric cars at Le Mans. In the 24 hours of Le Mans in 2014, Nissan entered the all-
electric ZEOD RC to the competition which was able to complete a full lap and exceed




300km/h as the team were hoping for but they ultimately retired from the race due to a
gearbox failure.

3.2-Clubman

There are virttially no notable examples of electric vehicles at clubman level of motorsport.

4-Advantages and disadvantages of Electric Vehicles
in motorsport

One obvious advantage to note is zero emissions on the track from the electric motor which
obviously makes the cars greener on track than internal combustion engines. Another
advantage is the potential performance from the cars as they are getting faster at much
higher rate than cars with internal combustion engines.

Electric engines also don’t lose power at higher altitudes giving electric engines a larger
performance advantage at hill climb events like Pikes Peak or other race venues where the
vehicles drive at high altitudes.

However, some Electric cars like the ones ion Formula E charge the battery using
generators that run on fossil fuels like diesel. Another thing to note bout emissions is the
batteries are lithium based and the lithium needs to be mined and the equipment used uses
up fossil fuels. The lithium mining is however not as toxic as other forms of mining, although
prolonged exposure can cause nervous system disorders.@ne big problem is that mining
lithium uses 2 thirds of the drinking water in the mining area which may cause problems for
locals as a lot of the drinkable water is rendered undrinkable.

Another problem for Electric cars are the cost. Although they can be cheap to run they are
much more expensive to acquire compared to internal combustion engines and can be more
expensive to maintain depending on the vehicle. The demand for electric vehicles has also
increased the price of lithium by 240% according to Paul Bloxham from HSBC.

5-Conclusion

EVs seem to be establishing a future in professional levels of motorsport and the
competitiveness of the cars are improving. However, more needs to be done to make fully
electric cars more affordable for drivers racing at clubman level. The way electric cars are
made needs to become greener to reduce the carbon footprint of electric cars in the long
term even more.,
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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
0) 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

0) 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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