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This report will look into a concept of environmentally friendly aircraft developed for Red Bull air racing.        
In order to introduce my concept, I will showcase range of environmental issues in urbanised areas and explain Red Bull Air racing format.
I will describe causes of pollution from general aviation industry within cities and their effects on air and water as well as explain “water dumping” and how it causes destruction of aquatic habitat.
                                        
                                       CURRENT ENVIROMENTAL SITUATION
The biggest causes of water and air pollution in urban areas are factories, power plants, cars, airplanes, chemicals and methane gas from landfills. The main way that airpolution is caused is by burning fossil fuels.
The environmental impact of transport is becoming extreme because transport is a major user of fossil fuels, burns most of the world's petroleum and is currently the largest contributor to global warming through emission of carbon dioxide.
Pollution in urbanised and industrial areas is significantly higher than in rural areas due to higher human activity.
                                                         Transport Emissions.
In town centres and alongside busy roads, motor vehicles are responsible for most local pollution, however despites rapid increase in vehicle numbers on the roads There have been significant reductions in emissions from road transport, with most pollutants seeing a reduction of at least 90% since 1990, due to “Euro” emission standards for new cars evolving each year and local restrictions such as zero emission zones impact of pollution is minimised. However, air quality impact of aviation is becoming a major concern.
[bookmark: _GoBack]                                                      Aviation Emissions.
Aviation is the main human source of ozone, a serious respiratory health hazard that increases the likability of premature death. Like other emissions resulting from fossil fuel combustion, aircrafts produce gases, noise and particulates, rising environmental concerns.
Combustion process of Aviation fuel leads not only to ozone emissions and ultrafine particles but to high concentrations of lead in atmosphere. Inhaled Lead leads to negative effects on the nervous system, cardiovascular and immune systems, especially for young children, it may contribute to learning problems, lower IQ, and autism.
Avgas (Aviation gas) is used for general aviation, compared to Mogas (motoring gas) which has been developed since the 1970s to allow the use of platinum-content catalytic converters for pollution reduction, the most widely used grades of Avgas still contain tetraethyl lead (TEL), a toxic substance used to prevent engine knocking.
                                                          Water Pollution 
Airports can generate water pollution due to extensive handling of jet fuel and improper contamination of de-icing chemicals that can contaminate nearby water bodies.
Around 50million litres of chemicals are sprayed on aircrafts and runways to stop ice covering them.
De-icing fluid used to cover airplanes and airways during cold times contains range of chemicals that evaporate during flight ending up in lakes and rivers where they stimulate growth of poisonous algae and reduce oxygen concentration in aquatic habitat making it unusable for organisms. Fish and other organisms are forced to migrate to waters with higher concentration of oxygen, if organisms cannot emigrate they will extinct.  
                                              Expansion of Aviation industry.
Global air industry is expanding and international flight frequency is increasing, leading to higher fuel consumption and increase of emission due to denser air traffic.
According to ICAO’s preliminary compilation of annual global statistics:
“the total number of passengers carried on scheduled services rose to 4.3 billion in 2018, which is 6.4 per cent higher than the previous year, while the number of departures reached 37.8 million in 2018, a 3.5 per cent increase”
(The World of Air Transport in 2018, 2020)
UK’s Department of Transport, “Transport Statistics for 2019” show that aviation remains the main trend of traveling overseas where as other modes of transport are mainly used for local travels.
The statistics also show growth of the number of terminal passengers at UK airports since economic downturn in 2008.
“in 2018, UK airports handled 292 million terminal passengers this was 3% greater than in 2017.”
(Transport Statistics 2019, 2019)
Trends show that almost half of all passenger movements are for leisure purposes or visiting family/friends aboard, most International passenger movements are to/from European countries, most popular origin/destination being Spain.
Most used airports in UK are based in London.
London airport system consisting of Heathrow, Gatwick, Stansted, Luton, London City, Southend accounted for 60% of all terminal passengers at UK airports. 
Heathrow being the most popular amongst others is responsible for 80.1million domestic and international passengers, followed by Gatwick with 41. million passengers. Heathrow alone handled the most air freight (64%) in 2018.
Heathrow Airport is an important example that new environmental regulations and greener methods of powering aircraft are nessecery. Irresponsible expansion of aviation industry can seriously impact quality of air and water in areas surrounding airports. The area surrounding Heathrow is currently the second most polluted part of London. Construction of a new runway was expected to be completed between 2028 and 2029, However this plan faces uncertain future. 
“The High Court has ruled Heathrow’s expansion to be unlawful on climate grounds. However, the judges said that in future, a third runway could go ahead, as long as it fits with the UK’s climate policy.”
(Neill, 2020)
Global warming is the greatest threat of human existence. Consequences of air pollution are very harsh and unforgiving.
                                                                  Waste
Second biggest cause of water pollution is waste dumping and outdated sewage systems that infest city canals and rivers. If the second part of this problem can and is being dealt with in most parts of the world by replacing old sewer systems, for example London Super Sewer Tunnel that will replace leftovers from 150year old system built in 19th century and was planned for population half its current size.
“We’re building a ‘super sewer’ under the Thames to intercept those nasty spills and clean up our river for the good of the city, its wildlife and you.
But more than that, the Tideway project will bring thousands of jobs, a rejuvenated river economy and completely new areas of public space.” 
(What we do, 2020)
First part of this problem is harder to solve.
Water Dumping is deliberate disposal of waste or other matter from boats, bridges and platforms. Sometimes disposal of those things or structures themselves. 
Water dumping is responsible for destroying and degrading aquatic habitats and their organisms. Litter items can be dangerous for fish that mistake litter for food or sea birds that get trapped in fishing nets or fishing lines.
City canals and rivers are more exposed to this type of pollution due to range of human activities. Sometimes cause of this pollution is not direct, litter can reach water by wind. disposable cups, light plastic packaging and grocery bags often end up in the water by accident.
However often this is done deliberately, disposing of waste into water is illegal yet mostly people that practice it, get away with it. Crime like this cannot be prevented since they are done secretly. therefore, governments get left to deal with consequences. These couple example best illustrate the situation and the things that find way to the bottom of canals. 
In 2014 Canal Saint Martin was drained.

“Canal Saint-Martin, popular with Parisians and visitors alike for its arched bridges, locks and trendy surrounding neighbourhood, was emptied for the first time in 14 years.”
(When a Paris canal is drained, 2020)
A pile of debris in the canal included bicycles, bottles, shopping carts and other trash
Some areas have their unique problems… 
There are over 881,000 bikes in Amsterdam compared to 851,573 permanent residents, it is believed that around 15% of them are neglected and scattered around city, 60% of them being left in city centre. 12,000 to 15,000 bikes get fished out from Amsterdam canals each year.
By the words of “Bike fishermen” 20% of bikes end up there by accident, due to the wind, or being parked too close to the edge. And 80% are believed to end up at the bottom of the canal deliberately by tourists and locals on nights out.
(Great Big Story, 2017)
                                                            Conclusion
Both causes are very dangerous for the environment, rivers carry out chemicals from fossil fuels and extreme amounts of litter into larger water bodies where it is affecting large habitats and problems of specific urban areas become global issues that require collective measures from multiple countries. 

                                                           AIR RACING
Air racing involves airplanes or other types of aircraft that compete over a fixed course, with the winner either completing course in least amount of time, the one to complete it with the most points, or to beat a previously estimated time.
                                                       Red Bull Air Race
The Red Bull Air Race was an international series of air races in which competitors have to navigate a challenging obstacle course in the fastest time. Pilots fly against the clock and have to complete tight turns through a course consisting of pylons, known as "Air Gates”. The races are held mainly over water near cities. This allows for high amount of live spectators and viewers don’t have to travel to airfields that are located outside of the town.                                
Aviation motorsports are very limited. high number of restrictions and environmental factors.
Most aviation sports are based around world war 2 era planes or acrobatic planes that are modified to compete, they require runways and have limitations due to their size. Some of the aviation sports are not capturing enough attention, in my opinion that is because of the high altitudes that make it hard for the viewers on the ground. Red bull Air race was an exception. Racing over the water near cities allowed for planes to be within the reach of viewer’s eye, making it great show and being popular amongst 24million spectators.
                                        
                                      










                                     PRODUCT DESIGN SPECIFICATIONS 
The aim of my aircraft concept is to establish the level of water pollution using thrust from rotors.
The purpose of my concept is to raise awareness of air and water pollution within urban areas in format of race events during which live data is gathered from the river and presented to the audience in real time. Portion of the funds gathered from the events would be issued to the host cities in order to clean the rivers or canals using the data gathered.
In my opinion, racing event like this would encourage residents of their specific areas to be more responsible and considerate if they have their involvement in sustaining the environment. 
Data gathering in form of racing would allow for multiple samples to be taken to estimate an average reading of water quality at the end of the event as there would be multiple contestants and multiple competition stages.  
                    
                                           Performance and sustainability 
My concept uses 4 electric rotors similar to drone devices. rotors create thrust and vibration over the surface of the water to disturb water flow around the objects that are located at the bottom of rivers and canals. information received from the wave movement as they generate flow around objects would be read by the radar and sensors. Features of water flow allow to determine size, shape, distance, and location of the objects underwater.
In order to create significant amount of thrust from blades it requires powerful motors.
My concept is based in relatively near future, 5 to 7 years from now. In my opinion this is realistic timescale since some companies have recently started developing alternative methods of propulsion for traditional aircrafts to soften the impact of emissions, venturing into electric power sources and alternative fuel mixtures to Avgas. 
Examples:

Regarding electric power sources: electric vehicles in recent years have improved and are used more often, my prediction is that due to demand of sustainable energy sources and expansion of zero emission zones batteries and motors will continue to evolve at least for another 10-20 year, improving range and regeneration capabilities, becoming lighter and smaller.
4 rotor configuration is key part of my design, it allows for traditional design features of airplane to be altered. smaller dimensions expand the area within which aircraft can manoeuvre, not having wings that stretch for average of 7 meters would allow for tighter turns and also reduce parking space required.
Due to reduced size of the aircraft, it can fly over smaller canals and rivers, this would increase the number of locations and introduce variety of configurations for racing events.
Tilt-rotor allows aircraft to land and lift vertically, borrowing this feature from helicopters excludes the use of runway. Compared to traditional racing plane it would use less space on the ground making event management cheaper and less complex and can utilise more air space, this allows for more complex course layouts and great spectacle to motivate audience.
 Without the hard-points like wings and propeller at the front of the aircraft, design of my concept can significantly differ from any other aircraft, therefore I don’t see a reason of using design language specific to traditional modes of air transport.
With development of 3 proposals I have picked out a proposal that in my opinion the least will resemble traditional airplane. 
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I wanted to create something that differentiates itself from sleek and rounded shapes that are common for planes.
Inspiration for the design language of my concepts was a combination of modern fighter aircraft aesthetics and exposed elements that can be found F1 type cars. 
Silhouette of a fighter aircraft compared to typical plane is made up from simple forms made to function, they have no decorative features, consisting from combination of 2 to 3 shapes that are often geometrical and have sharp edges for features such as wings, cockpit and back flap.
For me they resemble an image of modern aircraft and technological advancement, that lacks in typical air planes.

I used some of feature from F1 style cars and implemented them into silhouette to prevent it from looking like a cube. They add more dynamic feel to the shape and help silhouette “Accelerate” when stood still, however they don’t break up the composition due to simplicity of the forms, they create a graphic within solid shape that resemble F1 style nose cone. 
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As show in the illustration the shape of this aircraft Is supposed to carry a single passenger therefore size of this aircraft can be compared to F1 style car. Drastic size difference will affect weight, methods of manufacturing and the materials that can be used to produce it.
Every year racing scene is evolving and new methods and materials are developed, it is hard to predict what materials will be used in the future, however due to small size of my concept it would allow for use of materials such as Carbon fibre and combinations of light metals that previously would not be possible for building aircrafts.
Because the use of my vehicle is racing, it will be limited to a small batch production limited to number of vehicles needed to compete.
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