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SUSTAINABILITY THROUGH TECHNOLOGY

1. Introduction

Since most of the racing series under the FIA / FIM (worldwide motorsport governing body
for race cars and motorcycles) are racing flat out for 2 hours with some being endurance
races that last 6 — 24 hours, these races impact to air pollution but in a small minority in
comparison to the conventional everyday transport in the automotive sector. The FIA has
only begun in recent years to take action on the air pollution created by there global
championships. Some of their championships such as Formula 1, world endurance
championship (WEC), world rally championship (WRC), MotoGP are some of the highest
spectated sports in the world and each of these racing series still use the internal
combustion engine with Petrol being the fuel of choice. These sports may have up to
300,000 people attending over the course of a weekend at these races so the transportation
of the spectators to events by means of air travel, conventional road vehicles, trains etc that
burn either diesel or petrol greatly adds more to air pollution than the actual racing itself.

Since the FIA don’t make engines, they have to move along with the times of the automotive
industry because this is where the racing teams get their engines so whatever the future is in
the automotive industry motorsport will follow for example "downsizing” (G. Koch 2019). The
FIA have brought in stringent restrictions every few years to reduce exhaust emissions like
reducing the capacity and making engines burn the fuel more efficiently for example in
formula 1 from 2.4l V8 naturally aspirated engine to a 1.6l V6 turbocharged engine in 2014.
With the increase in sales of electric vehicles in the automotive sector it is likely we will see
more implementation of electrification in our motorsports in the future. In 2015 EV sales had
risen 750,000 units globally (Ayre, 2015).

The main arguments for finding an alternative solution is because of the depletion of fossil
fuels, the impact of global warming and Co2 reduction benefits. Although the potential
reduction in Co2 emission through electrification technology is much more beneficial than
burning carbon into the atmosphere for sport however problems arise with globally
electrifying motorsport. The following paper will discuss the implementation of electric
propulsion in all levels of motorsport.

Figure 1-Photo, Michael Rutter riding a TT zero at the TT. RoadRacingNews.com .2018
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2. Problems with the current fuels in motorsport

2.1 Petrol

Current internal combustion engines that run the market are Petrol and Diesel but in the
motorsport fraternity Petrol is the dominant fuel used in motorsport today. it has a “complex
blend of bath straight and branched chain hydrocarbons”. The chemical formula is C8H17
(one molecule of gasoline combines 8 carbon atoms and 17 hydrogen atoms bonded
together) (Kevin S. online). It is used because of its volatility and its resistance to knock.
Volatility is the measurement of how quickly or easily the fuel vaporizes. Petrol’s volatility is
higher than diesels that's why petrol vaporizes fast so that's why in a spark ignition engine
less temperature is required for ignition (L. Schwarz. 2018). Also the fuels resistance to
knock is its most important quality. "Octane numbers define the gasolines resistance to pre-
ignition” therefore the higher the octane number the greater resistance to knock (Kevin S,
.2003). This is why petral racing engines can rev so high with the help of higher octane fuel
such as in MotoGP and formula 1 engines using such fuels to raise the compression to help
the fuel be vaporized easier above 10,000rpm. While petrol volatility is high, it is still liquid
form so it wont fully vaporize. “Volatility should not be so high that it causes problems with
starting and during high temperatures” (vapour lock) (Bosch, 2014).

The combustion involves a reorganisation of the atoms of hydrogen, carbon and oxygen as
fuel is combined and ignited inside the combustion chamber. This reorganisation can form
CO, C0O2, H20, NO, NOx and HC from the petrol which was unburnt. "Most of the emissions
associated with ICE’s comes from incomplete combustion of these fuels”. “If combustion is
not complete there is not enough oxygen in present during burning then other chemicals are
produced mostly carbon monoxide, hydrocarbons and nitrous oxides”. (Kevin S, 2003)
These chemicals are harmful to plants and animals hence the struggle it is to keep these

chemicals to a minimum as petrol is used so often.

2.2 Diesel

Diesel was used in world endurance championship by Audi in there LMP1 car in which they
became the first manufacturer to win the 2006 24hr of le mans with a diesel engine and the
first manufacturer to win with an electric diesel hybrid. In the WEC diesel was very
successful for years because when used with a turbocharger “the torque across produced
across a very low rpm range meant the engine didn't need to be revved as high as a petrol
therefore producing better millage” which was better suited to a 24hr endurance race rather
than a 2hr sprint race. Since 2014 Audi left the WEC due the dieselgate scandal associated
with their TDI brand which resulted in a mass of papers and articles on diesel being used as
a fuel. Papers such as (R.Sindhu, G.Amba Prasad Rao, K.Madhu Murthy .2018) mentioned
the sulphur dioxide (SO2) as the well known toxin in diesel combustion but also delve
deeper into modern diesel engines. Their study showed that lean burn diesel engines and
turbocharging small cubic capacity engines aided the production of Nox. Their paper stated
that because of high combustion temperatures Nox particles are created even though the
Co2 emissions show to be less. Therefore when Audi moved from a V12 tdi engine to a
lower capacity V6 tdi engine the the Co2 released was less but the Nox particles spectators
where breathing in were more harmful.

1
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3. Co2 reduction in motorsport

3.1 Carbon Footprint of Motorsport

The WRC'’s hybrid future remains the target for 2022 but for now they are providing
attendants the possibility of offsetting their Co2 emissions by offering them an app to track
their carbon footprint. The results showed that 62.5% of the carbon impact of the rally event
was generated by the attendees transportation.

The Formula 1 championship's intentions is to wipe out the carbon footprint of activity at race
tracks including air and road transport of staff and equipment to events by 2030. There plans
are to retain the ICE but make it even more efficient by reducing its Co2 and by offsetting.
Offsetting plans are to replant trees and to develop new technologies of capturing carbon
from the atmosphere like plants, trees and bogs do. It has been calculated that the sports
total carbon emissions in 2018 as 256,551 tonnes with out including the transport of fans to
the races.

e 45% Logistics (DHL air travel, Lorries by road and Sea freight)
s 27.7% Personnel travel

* 19.3% Factories and facilities running

s 7.3% Events

e 0.7% F1 car emissions during events and testing

At clubman level rallying in Ireland the Donegal rally is the biggest most attended rally that
brings more than 20million euro annually to county Donegal with more than 120,000
spectators so in recent years the Donegal rally club along with motorsport Ireland have
provided buses for spectators in from the town of Letterkenny out to the stages to combat
the congestion build of traffic in the town. Also Irish police close off roads of certain stages
after a high volume of spectators are already there. Along with the same idea of formula 1
motorsport Ireland have proposed an idea to motor clubs in Ireland to guarantee incentives
to clubs to run an event if trees are planted by Coillte group (A nationwide tree
conservators).

-
N,

Figure 2-Photo, Ferrari and Mercedes f1 logistics. MotorsportWeek.com .2018
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3.2 Human health effects

The introduction of electric vehicles in motorsport would give rise to better air quality over
time in cities where there is street tracks such as in Indy Car in the US where many of their
tracks are street circuits, in formula 1 Monaco, Azerbaijan, Russia, Australia. In WRC events
spectator stages are used in towns or cities of each event and Even rural areas like rallying
in Ireland would benefit from electrification of rally cars. The NCBI (National Centre for
Biotechnology Information) released an article in 2018 on the health impacts of air pollution
in children include mortality and neuro-development problems. They predicted “that by 2050
outdoor air pollution will become the leading cause of child death due to chronic illnesses
including respiratory iliness other than pneumonia and effects on physical and cognitive
development”. “Combustion related air pollution on linked to slower brain maturing in
children, adverse child birth outcomes, respiratory illness and cancer”. “Here the focus of
neuro-development impacts of inhailing combustion related gases went unnoticed and under
recognised”’ (F. Perera, 2017). "To simply explain the outcomes, the economic costs of
adopting regulatory policies that achieve co-benefits in improved air quality and the reduction
of greenhouse gasses” by electric race/rally cars would lead to savings in health related
costs. (Dean E Schraufnagel, 2019).

3.3 Current electric motorsports

The Isle of Mann just got rid of the TT Zero race which had become an attraction to the
weeks of the TT races as many of the top riders raced for manufacturers such as Bruce
Anstey, John Mcguinnes and Michael Rutter. The most successful team was the Mugen
team which is Hondas racing division which was the first manufacturer to make the
electric mator to finish a lap. In 2019 they set the lap record of the electric bike at an
average lap time of 121.909mph with the bike making 126kw the equivalent to 170bhp
which even the 600cc supersport bikes don’'t make that power. But for the next 2 years
the electric race is being dropped from the calendar because the reduction in entries.

The WRX (world rallycross championship) has plans for 2021 to have a mixture of ICE
and EV cars on track together and use it 2021 as a stepping stone towards purely
electric vehicle rallycross. Each EV cars are to use identical spec powertrain battery Kits
over a 4 years with 2 motors making 400 — 500kw. But the advantages of EV’s over
ICE's is the immediate torque through compared to the torque spread out across the
power band of an ICE.

Currently the best exampie of electrification in motorsport is “formula e especially it is an
excellent stage for research of these systems for future applications into formula 1 or
even the automotive industry” (. F1 cars are currently the most efficient ICE’s in the
world as for they create the most propulsion power per capacity and burn the fuel most
efficiently. F1 cars burn about 46litres per 100kilometres which is alot. A formula e car
currently 0-100kmh is in 2.8s with a top speed of 280kmh even though an f1 car does
roughly 370kmh but formula e is much cleaner, cheaper and 100% electric. Even though
the attraction of the noise of an engine or the smell of petrol is missing, the racing series
circuits are only in cities throughout the calendar. Tight street circuits provide close
wheel to wheel racing, plenty of tyre wall rubbing and collisions.

MICHAEL CUNNIFFE (P148021)
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Figure 3-Photo, Formula e race. Autosport.com .2019

4. Practicality issues of using such technology
Can all motorsports be sustainable? If the attraction of motorbikes and race cars that make
motorsport unique could have the same adrenaline rush with low carbon output it could
survive on a professional level but not on a clubman level without fossil fuels. In rural places
where racing and rallying is a big attraction such as Ireland, UK, France and Scandinavian
countries all make an effort to combat climate change all have regional and national
championships that are gasoline based championships and with the introduction of EV at the
current time wouldn’t work at the clubman level. Like the TT zero entries to events would fall
for example. Currently electric batteries and motors a so expensive that if your lease a new
BMW electric car the buyer dose not lease the car they lease the batteries for 3 years
because the batteries cost more than the car. So if there was an electric rallying or racing
series brought into Ireland by Motorsport Ireland the competitors wouldn’t be able to afford to
purchase the cars but lease them. Then transportation if the van is a diesel bringing the
electric rally car to an event then that would create more emissions than the sport itself.
Currently there isn’t any garages or workshops that solely focus on maintenance of electric
vehicles in these countries and if there was the price they would charge competitors would
be scandalous as it would be a niche market. As seen in Formula E the teams have a spare
car to hop into and drive in the pits so the car can be charging for them If a governing body
was to introduce an electric racing series the cost would be in the millions by having
charging points for everyone in the paddock. If electric rally cars were to be introduced in the
WRC it is difficult to see it working because stages are a different lengths meaning that
charge needed would vary and outside help would be needed by a van following the
competitors at meeting points to recharge them and the events would be long and drawn out
for spectators. Infrastructure isn’t feasible for clubman rallying as there would need to
charging points in towns for competitors as a chase van to charge the cars would be too
much of a cost. It is unlikely that locals would allow rally drivers use their electricity for free to
charge rally cars.

"
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5. Co2 Emitted due to Electrifying motorsport

5.1 Generating process

As for the future of motorsport it seems as if it will eventually get to the stage where
electricity seems vital for the continuation of competition in racing. Already the automotive
industry introduced it worldwide with brands such as Tesla but already the demand for it in
everyday life. This means that power plants are needed across the world over the coming
decades. The few ways of generating electricity has its weaknesses and its strengths so
going forward a low carbon production of electricity if greenhouse gases are to be produced.
Currently there are a few ways of producing electricity.

Nuclear generation is seen to be a reliable way of getting electricity but environmentalist
have opposed nuclear power because of dangers linked to health and disposing radioactive
waste. Plants use heat produced by nuclear fission to generate steam that drives turbines
(World Nuclear Association).

Fossil fuel power plants burn
carbon fuels such as coal, oil or
gas to get steam applied to
turbines that create electricity
like nuclear. The problem is they
burn enormous amounts of
carbon into the atmosphere
whilst also producing pollutants
such as sulphur causing acid
rain. Since fossil fuel power
plants burn enormous quantities
that need to transported long
distances therefore giving rise to
unstable electricity generation
costs (World Nuclear

Assaociation).

Figure 4-Photo, Coal and gas power plant in the UK. World Nuclear Associtation.org .2017

“Hydro plants generate electricity by storing water in vast reservoirs behind dams. Water
from the dams flows through the turbines to generate electricity and then flows on down
river. Hydro dams can create large amounts of electricity and are considered renewable
however a dry period like what occurs in summer nowadays can drain the reservoirs”. “A
draught period could destroy the ecology in an area and potentially effect migratory fish by
not flowing sediments and nutrients through”. (C Poelking, 2018). An example of this is the
current construction of the Sambor dam in Cambodia that could devastate the Mekong river
that flows through Vietnam, Laos, Cambodia and Myanmar that sustains roughly 60million

people.
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Renewable production of electricity such as solar and wind don’t produce greenhouse
gases. The drawbacks are in the technology because it isn’t currently feasible on a
worldwide scale. The cost
of generating electricity
from these ways is higher
than other forms stated
above. They do not
consistently produce
electricity. In the case of
wind turbines, electricity
determines on wind speed
and if the wind is too strong
the turbines wont spin for
safety. In the case of solar
panels they are reliant on
sunlight strength whereas
in countries where the
climate is dull with cloud
cover they do little.

Figure 5-Photo, Wind Turbines in Norway, World Nuclear Association.org

6. Conclusion
Currently the motorsport industry would benefit by fully electric vehicles for certain
motorsport disciplines and not others. Examples such as formula e has showed to have a
following and is a proven discipline as its been around for a few years now but for fully EV's
in the WEC would not work over the course of a 6-24hr races as the batteries currently
cannot last long. The sport though already benefits as a hybrid from the combination of an
ICE with an electric motor would not work as a purely electric vehicle. The future of
rallycross is fully electric rally than a hybrid or ICE because the races are only 6 laps and are
in an arena so supply for charging is feasible. For WRC fully electrification isn't possible,
there would need to be chase vans with power supply that charge quick but this would lead
to long drawn out events and a loss of spectators and fans is possible. Even nowadays
when your purchase a hybrid Range Rover Vogue there is an option for a quick charger that
charges the battery in Thr 30min compared to 8 hours and the millage that the range rover is
able to do is 45km on purely electric. In the cases of clubman racing the costs of battery
powered cars would be too much and even with leasing schemes the maintenance of the
cars would be too much. In relation to generating electricity the renewable ways of solar,
wind and hydro have great drawbacks. Solar wont work in countries that have lots of cloud
cover blocking out sunlight strength. For wind mills or farms aren’t feasible on mass scale as
they are so expensive. They work best at higher planes and coastlines but if the wind speed
is too great they don'’t generate electricity at all therefore both example aren’t predictable or
consistent. In the cases of hydro electric dams they need to be placed on rivers and
therefore cant be place just anywhere. Dams can lead to draught and damage ecosystems.

MICHAEL CUNNIFFE (P148021) 9
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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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