This report will look into development and evaluate chosen idea for concept of environmentally responsible aircraft developed for Red Bull air racing.        
In order to evaluate my concept, I will refer to design Product Design Specifications and environmental issues previously stated in Design Research and Manifesto.
I will use criteria specified in PDS and explain how it was used to reach the final design outcome. Finally, I will evaluate final design outcome of the project.

Project Description

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. 
My concept uses 4 electric rotors that 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.

Time Line

As stated in Product Design Specification: My concept is based in relatively near future, 5 to 7 years.
There are companies that are currently developing alternative methods of propulsion for aircrafts to soften the impact of emissions, developing electric power sources and alternative fuel mixtures to Avgas.
Overlooking my prediction regarding timescale that would be realistic for this project I would increase it from 5 to 7 years to 7 or 10 years.
Reason for this change is Ban on new petrol and diesel cars in UK

“All new conventional petrol and diesel cars and vans are set to be banned from sale in 2030. New hybrids will be given a stay of execution until 2035, on the condition they are capable of covering a "significant distance" in zero-emission mode - a term which the Government has yet to define.”’
In my personal opinion this ban will affect other transportation modes too and ensure that they will make their steps towards green energy sooner. As stated in Product Design Specification, Automotive manufacturers have done a significant improvement in reduction of emissions since 1990’s due to “Euro” emission standards for new cars that continue to evolve each year and zero emission zones that encourage people to buy hybrids and Ev’s. However, the same cannot be stated about Air transportation methods, it is possible that after 2030 or sooner aviation industry will face ban of avgas and therefore must be ready to offer alternative methods of propulsion for airplanes.
Many Automotive manufacturers are focusing on producing new EV’s and many of them have
Announced that their line ups will consist of EV’s only by 2030’s or sooner.
[image: C:\Users\Janis\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Porsche-Taycan-On-Fire-MB.JPG]
“The Volkswagen Group has said that is on the brink of its "biggest transformation to date", as it announces its timetable for the switch to making electric cars exclusively.”’
Industry Europe
‘’The VW Group – which includes Audi, Skoda, Porsche and others – has assessed all kinds of drivelines and concluded that pure electric cars are the way forward.” 
Industry Europe
“VW has said that 2026 will be the final year the group develops a combustion platform.”
Industry Europe
This extra Information about Ban of combustion engines and tendencies of car companies to convert to fully electric power encourage me to reconsider the timescale of my project.
Cars remain in position as first mode of transportation and are evolving a lot faster than any other form of transport, they are less complicated in their structure and usability, Airplanes however remain most complicated form of transportation, after 2030 it is expected that road vehicles will have extremely low emissions and aviation will be next in que for big changes.
Global air industry is also expanding and international flight frequency is increasing, leading to higher fuel consumption and increase of emission due to denser air traffic.
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.
In my opinion 7 to 10 years is more appropriate time scale for aviation to release product that will be fully electric.  




Racing Format
Data gathering in form of racing would allow for multiple samples to be taken to make accurate estimate of water quality at the end of the event.
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.
Aviation motorsports are very limited. high number of restrictions and environmental factors.
One of important aspects that my project is focusing on is to make air racing less restricted. To make air sports more accessible to crowds. Decreasing dimensions of the aircraft allow to choose venues that originally could not be considered.
4 rotor configuration is key part of my design, it allows for traditional design features of airplane to be altered or excluded. smaller dimensions expand number of areas within which aircraft can manoeuvre, not having wingspan that stretch for average of 14 meters each way allow for tighter turns and also reduce parking space required, it gives a chance of operating aircraft in urban environment amongst road vehicles.
Due to reduced size of the aircraft, it can fly over smaller canals and rivers, it can land vertically and therefore does not require for public roads to be turned into improvised runways in city centers and on main roads, wingspan of average single-seater airplane is 14m, average take off distance of single seater plane is 500m, this would mean that by UK road size standards it would be nessecery to close of 4 lanes for 500m or more for safety reasons, it can increase number of congestions and costs of event management.
My concept replaces long wings with 4 rotors to decrease dimensions that allow for more compact package, width of my aircraft is only 3.6 meters. Length and height can be compared to f1 style car, 5meters in length and 80cm in height. Car like size allows to manuver over roads more effectively, making aircraft more suitable within urban environment, increasesing the number of locations, and introduce variety of configurations for racing events.
rotors allow aircraft to land and lift vertically, borrowing this feature from helicopters excludes the use of runway.
                                    DESIGN DEVELOPMENT AND EVALUATION
Without the hard-points like wings and propeller at the front of the aircraft, design of my concept differs from any other aircraft, with design language that is not specific to traditional modes of air transport.
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 on 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. 

	
As show in the illustration the shape of this aircraft Is supposed to carry a single passenger. Drastic size difference to traditional airplane 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 of manufacturing 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 expensive and light materials such as Carbon fibre and combinations of light metals that previously would not be possible in bigger scale due to their costs of manufacturing or size.
However, the size of the vehicle is also important in terms of spectacle, it can be more exciting to see a massive plane flying through places that are not meant for it or seem impossible, this appears more dramatic to the viewer and bigger planes are easier to follow high in the skies.
This can be compensated by manuverabilty that ultralight and small aircraft can provide, it can accomplish stunts and manoeuvres using less space, at lower altitudes, than a normal plane.

                 DEVELOPMENT PROCESS FROM SKETCH TO FINAL VISUALS
In early stages of development for the final outcome I analysed initial drawings and chosen design sketches to established areas for improvement. [image: Untitled-13232]
As you can see on the sketches main body surfaces are almost flat, they consist of single curvature and are dull.
Compared to military aircrafts that are designed with mainly function in mind rather than aesthetics, for my concept visual interest is important and must match its purpose. Visual aspect of the aircraft has to be a part of entertainment for the eye of viewer, therefore it must visually symbolise the dynamics and speed of Redbull air racing.
In order to grant my design more visual interest I have altered surfaces to have subtle double curvature, this gives dimension to the shapes and makes reflection and light shimmer over the body in movement.
Double curvature ensures a light falloff, 
For example, if light source is pointed at a flat surface it tends to light up the whole area of that surface, but when curvature is introduced, it only light areas of curvature that are directly pointed at the light source.
Light is important in design that is simplistic, surfaces must be simple but not primitive.


This illustration shows primitive surfaces, that were overlooked in process of assessment in Alias and V-red. From analyses under different light conditions, this shape has proven to be ineffective in delivering dynamic reflections.
Beauty of Photoshop rendering is that you can provide shape with ideal conditions of lighting for any given scenario and any given angle.
However, you must consider object in movement and lighting conditions at constant change.
Alias and V-red allowed to test for different lighting scenarios to establish balanced surfaces.
The aim was to keep design close to original, but to introduce more interest using light or lack off.


This illustration shows how subtle curvature is implemented into simplistic silhouette to make it more interesting, for example cut-out for the intake is shaped with a sweep that gradually forms opening for the air intake, it has curvature that allows for interesting and dynamic highlight

Important design feature of main body is also graphic that is made up from X shape formed in front on the side and also back, it is used to create a graphic of f1 style silhouette within the simple shape, it splits the silhouette in 3 parts that, top, bottom and middle.
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Transition between the shapes are also important, soft, flowing transitions allow human eye to follow the shape without interruption, however sometimes having a hard edge is great to create contrast between the shapes, to make eye stop and focus on features of design that stand out from the rest. It can be clearly seen in the illustration of the front end, dramatic change of angle and soft transition allows for a fade effect, it illustrates speed, and sharpness of the shape helps to reinforce it along with contrast between top inner surface and bottom, where the top surface is in shadow and the bottom is lit up by the light source, it makes silhouette unique and X graphic very clear even from the distance.

EVALUATION OF TECHNICAL PARTS
Fair percentage of my design consists of exposed parts. It is important to have logical and realistic representation of those parts in final image. Fair amount of time was taken to evaluate how the parts would be behaving in realistic scenario.
Realistic representation of designed parts is critical to make visuals and idea itself believable.
Attention to details can make or break first impression of the idea, it is important to portray function and purpose of design clearly and logically.  
In my opinion realistic representation of design elements is as important as the idea itself and gives viewer/client most honest and true to life experience.
Attention to details is important when representing moving parts. After research and evaluation of original idea, I noticed a mayor flaw in my design.
Tilt rotor.
Originally my intention was to have 4 rotors that would tilt 90 degrees from vertical flight to horizontal, Ignoring the fact that purpose of the rotors not only served to propel the aircraft but to generate thrust towards surface of the water.
“My concept uses 4 electric rotors that 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.”
When the rotors tilt 90-degrees into horizontal mode, almost no thrust gets delivered to the water surface. This would make the concept ineffective, since the thrust is sent away from the surface of the water and the radar cannot take a reading.
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Instead I have used a method that is common in helicopters where rotor and blades tilt for limited amount, send the thrust down but slightly at an angle. Propelling aircraft into desired direction.

It was important for my design to communicate it’s function and purpose effectivly.
As mentioned before my goal was to introduce a more efficient solution for air sports and replace current examples of aircraft with lighter and more functional modes.
Aesthetic part of the design must represent lightness and speed of the aircraft, proportions and sizes of different elements must be considered, visual weight and size of elements give an impression to the viewer.
My aim was to have appropriate sizes for moving elements compared to the body shell, they had to be light and not overweight main body visually.
They had to be seen but not take too much attention towards themselves, exposing the shell.
Their appearance had to be logical, having 4 motors meants that they can be smaller in size.
Use of materials also play big role in visual impression of weight. Using carbon fiber rather than steel or aluminum, make elements appear to be lighter, despite their size.
Carbon fiber is often used to breake down elements in “weight classes” a lot of sport cars use carbon fiber purely as an aesthetic tool. Carbon fiber is associated with lightness and is used on exterior elements to breake up the sillhouette and make vehicles appear lighter, but also interior trims are often made using carbon fiber to highlight sportiness and purpose of the vehicle.
Carbon fiber helps to minimise part sizes without making them seem brittle or unsecure.
Smaller and thinner parts become more realistic to the viewer when they have appropriate materials applied.
Association with materials helps user to shape assumption of lighness when looking at the concept.
Association is important when viewer only gets visual experience of the product. Shapes, sillhouettes and materials help determine visual mass and purpose of the design.
Aim of my design was to create a design that communicated lightness and speed in simplstic manner.
Rather than existing aircarfts and racing planes that fly in a manner that is graduall and flowing drones are twitchy and fly in straight lines and patterns rathern than form curves.
My aim was to capture this behaviour in design language of the aircraft.
Shapes are sharp and geometrical rather than natural curves. Digital appearance that is more often found in fighter jets.
Due to low number of shared parts between traditional aircraft and my design it could also have it’s own appearance that differentiates it from other aircraft, unique appearance is also important factor, sillhouettes and shapes must represent originality of the design. 
                                                            Conclusion
In my opinion design has reached it’s intended look, however there are parts that I would reconsider now, after seeing final image. I would look into surfaces further and imply more curvature. Using different tools showed that surfaces require more attention and review when designing. It is simple to describe surfaces using photoshop, create desired scenario and lighting for objects, however surfaces drawn on photoshop will not grant physical properties of the light like rendering or modeling software would do. It is important to scroll through different scenarios to build up knowledge of your own shapes and how they interact with light.
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