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I have chosen to examine Generative Design; bonded Aluminum chassis/body structures and aerodynamics.
    
Generative Design
Generative design is a design method uses an applied algorithm that produces a number of different designs that the human brain would be unable to do.  It makes advanced and complex designs, using software named “Rhino”. This means that you could design thousands of different ideas in space of a few hours. Generative design is also AI based software however, it stills need a person to control it, but its mainly all AI based. 
Generative design is very close to how evolution would produce something, for instance some of the ideas that come from using this design look like bone structures.  The software uses this algorithm, which allows you to view the evolution of design with different solutions and outcomes. One of the advantages of generative design is that it allows you to reduce weight on parts by using different variations and outcomes. Allowing the designer to explore options and variations that would not be possible using traditional design methods. The result of this is the ability to ensure that the parts designed are lightweight and heat proof, whilst retaining structural integrity.
The main advantage of using generative design is that its can develop a designers ideas in seconds due to the speed and application of the algorithm. However, the process of producing these parts takes time because of how complex they are to manufacture.
Below are the pros and cons of the design aspect of generative design:
Pros
· Quick to create an idea
· Lightweight
· Strong
· Heat proof
The above Pros are the aspects that make generative design a good design tool.  Generative design will enable designers to develop ideas quickly and in the future this would cut the whole manufacturing process time.  Also being able to design a lightweight variation assists in many different ways for example being able to achieve maximum mileage from the vehicle, as it is lighter. Strength is important as if the product was not strong or durable then this would be a poor product for the consumer. Where it is identified that there is a problem with heat and that the design needs to be heatproof, the software will identify the potential solution in half the time that a person would take to develop the solution to the problem.

Cons
· Time to manufacture
· Cost
There do not appear to be many Con's with generative design.  In the future it could be applied to the way chassis and body structures are designed and manufactured.  The main con is the time to manufacture and the cost of making the chassis and body structures and could also place a time restriction on manufacturing.
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Steel Monocoque chassis/panels
Steels Monocoque chassis/panels are used on vehicles and this is generally because it is cheaper than more expensive processes.  Steel chassis and panels are heavy and this is without panels, doors and other parts that are added to the vehicle.  Steel is one of the strongest metals that is available.  In the 21st Century the use of steel has been an asset to the car industry and has quickly become the conventual way to manufacture vehicles however steel production is reducing and it is necessary to look at alternatives. 
Below is the Pros and cons of Steel Monocoque chasis/panels
Pro's: 
· Strong
· All one process
· Manufacturable 
· Quick
· Easy to design
· Cheap
The Pro's of producing Steel Monocoque chassis is that it is strong and durable.  This is required in a chassis as if it was not strong then the vehicle would not protect the consumer inside the vehicle. The panels also have to be strong and durable to keep the consumer inside safe and to protect the engine as well.  It should be remembered that the vehicle could be assembled quickly, which reduces manufacturing time so that the vehicle will be produced quicker. This enables manufacturers to distribute and sell cars to the consumer straight after production. The main Pro for using steel is that it is one of the cheapest and the strongest of the available metals and has always been the most suitable for use on vehicles. The manufacturer can also maximize his profit using this metal then using other metals such as aluminum, which is more expensive to, produced and buy.  Aluminum is strong but once it has been welded it loses half of the strength as opposed to steel, which remains the same strength. This is the main reason for why most vehicles continue to be manufactured using steel.
[image: ]
Con's:
· Heavy  
The main Con is that steel is heavy and affects the performance of the vehicle.  The steel structure chassis is heavy and affects the mileage and performance of the vehicle for the consumer. Looking at the ideas of using steel as a metal to produce chassis and body structures, is common but the con's highlight it is too heavy.

Aerodynamics
Aerodynamics is the study of the properties of air moving around surfaces and the interaction between the air and with the solid body of the vehicle passing through the air such as an airplane.  This produces data that enables engineers to interpret the data to see where there may be drag on the vehicle which improve the performance of the vehicle.
The “splitter” is located under the front bumper of the car and is used to grip and clasp the car to the road, as this will prevent lifting, dragging and spinning out.  The diffuser releases the air pressure from underneath the car so that the air flows under the vehicle and will act as a stabilizer for the vehicle and ensures it does not lift. 
The engineers will measure the amount of drag that the vehicle makes and they monitor this by using different techniques, for example wind tunnel.  They also use smoke to see how the vehicle acts in the wind tunnel to control the air flow with the car or bike to stop or reduce the drag or lift of the vehicle.
The ways the engineers or designers can solve the drag and lift of the vehicle would be to add more air inducts or intakes this would help the aerodynamics of the vehicle.  Inducts or intakes help the vehicle grip to the ground.  Aerodynamics also help aeroplanes to take flight and keep them in the sky.  The aeroplane wing is designed to keep the plane up in flight by the flow of the air; this is called “lift.” The plane wing Is designed to cause lift to assist the plane with lift off from the ground, but the plane needs to traveling at fast speeds or lift would not happen.  The air pacing over and under the plane needs to produce pressure and speed, as this is how lift is produced. Drag is produced is when the wing passes through the air that is closest to the plane wing.  This effect happens to many other things like the roof of the car when the surface passes through the air and it is then dragged or pulled away so that it creates fiction. This rubbing exerts the force on the object to the opposite direction of motion-friction drag.  The boundary layer is the very thin layer of the air flow going underneath the pacing object like the surface of the wing and as the air paces over the wing, the molecules build up and attach to one another to build a the boundary layer and this is where friction drag occurs. 
In terms of cars, the designers and engineers have designed a way of enabling the vehicle to remain on the ground and keeping the car cool at the same time they have developed different ways of ensuring this happens for example: more rounded designs and shapes for the exterior of the car to channel the air flow around or through the car cooling it and then flowing out of the back. These are called intakes and outtakes, most high performance cars have these parts to ensure that the air smoothly pass across and underside of the car. Some high performance cars have spoilers to keep the air from lifting the rear end of the vehicle.  The spoiler makes the vehicle more stable whilst traveling at top speeds however some spoilers are just used to make the car look nicer. Recently the new Audi TTs had to be called back to the factory to be fitted with a spoiler to prevent them from spinning out whilst at top speeds. 
It is therefore important for engineers to use the wind tunnel to see if the spoiler or the intakes would work as they can then perfect the car aerodynamics system and prevent vehicles being recalled and also enables them to develop the car to make it faster and/or more eco friendly. 
“Ground effect” also known as downforce, the Lotus engineers discovered this and found realised that by cleverly designing the underside of the car the entire chassis could be made to act like one giant wing that could suck the car to the track. Engineers created a cooling fan to extract air from a sealed area under the car, which creates a massive amount of downforce, to keep the car to the track preventing any spin outs. 
Examining aerodynamics with the Formula 1 (F1) car, the aerodynamicists, the primary concern when it comes to the creation of downforce was to keep the design but the engineers had to add wings also know as aerofoils to keep the aerodynamics, which assists the car to control the downforce and to stop friction drag to the car. Airflows at different speed over the two sides of both wings, this creates a massive difference in the pressure, this is a physical rule known as “Bernoulli's Principle.” This pressure tries to balance the wings to steer the movement in the direction of the low pressure. 
[bookmark: _GoBack]The most obvious aerodynamic on a F1 car is the front and the rear wings, which when combined would account for 60 percent of the downforce. The wings are fitted with different profiles depending on the downforce requirements of a particular track. 
Every other single surface of the modern F1 car, even the shape of the suspension and the shape of the helmet have an effect on the aerodynamics and the performance of the car. This is because the disruption of the air, when the flow splits from the body, it creates turbulence, which in turns creates drag slowing down the car.  Most available modern cars to consumers have also have had a great deal of engineering time spent reducing drag and managing the airflow so that it travels around the car increasing the downforce. 
Where vertical endplates are fitted to the wings of F1 cars to help prevent vortices forming, and a diffuser mounted to the low at the back of the car, this helps to re-equalise the air pressure of the faster-flowing air that would have passed under the car and would otherwise form to make a lower air pressure, which would drag at the back of the car.  However designers cannot make vehicles too smooth, as a great supply of airflow has to be ensured to help cool the car in the engine and other parts, like the electric parts of the vehicle. 
The FIA rules introduced a radical change in the aerodynamic rules and the F1 engineers have to abide by the rules and regulations while finding a clever aerodynamic solution, such as: diffusers; F-ducts; exhaust blown diffusers; and DRS (Drag Reduction System).
DRS is part of the rear wing and is a device that was made to reduce the drag with the vehicle in the straight-line speed which is something that the F1 engineers wanted to succeed in to push their cars forward.  

[image: ]
 

Reference
In-text: 
1)	(Images.car.bauercdn.com, 2018) 
2)	Notes and Research: formula1-dictionary.net; www.sciencedirect.com
Your Bibliography: 
3)	Images.car.bauercdn.com. (2018). [online] Available at: http://images.car.bauercdn.com/pagefiles/73570/zaudi_a8.jpg [Accessed 7 Apr. 2018].
4)	Bing.com. (2018). generative designs chassis - Bing. [online] Available at: https://www.bing.com/images/search?view=detailV2&ccid=QR%2fYFPjX&id=DA500E371554151DB3A890C9BD6DE54B43350CA1&thid=OIP.QR_YFPjXScAtg_n-fykubgHaEN&mediaurl=https%3a%2f%2fcdn-images-1.medium.com%2fmax%2f1600%2f1*gJFwWUIAan_gj1LZy3gZXw.png&exph=427&expw=751&q=generative+designs+chassis&simid=608018954406265599&selectedIndex=1&ajaxhist=0 [Accessed 7 Apr. 2018]. 






image1.png
©EDAG




image2.png




image3.png




image4.png




