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1. [bookmark: _Toc133161710]Introduction 
The car I have chosen to research for this assignment is the Koenigsegg Regera. The reason I have chosen this car is because of its modern day technological achievements such as being one of the fastest  road cars in the world with an estimated top speed of around 255Mph. It is regarded as one of the most advanced and well produced cars in the world in terms of hybrid powertrains, weight reduction and road car aerodynamics.  The aim of this project is to show the technological advancements that have been made by this car that can be adapted for future cars or even advancements that could change the automotive industry as a whole. 
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2. [bookmark: _Toc133161711]Design and Development
This section explores 6 different areas that impacted the design or further development of this car, ranging from materials used to manufacture the vehicle to innovation and aerodynamics.
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[bookmark: _Toc133161713]  Materials 
The Koenigsegg Regera is made up of lots of light weight and high strength materials that make it extremely more expensive and advanced than average road cars. Most notable materials include carbon fibre, aluminium, and Kevlar. 
The chassis is made from carbon fibre with aluminium honeycomb. Carbon fibre is used because, “it guarantees high strength and rigidity with a low specific weight. It does require a laborious process for its production, however.”( Arnold, N. , 2020). This means that the chassis only weighs 75kg whilst being extremely durable. The car has bespoke rims also made of carbon fibre and even parts of the engine are carbon fibre including valve covers and the engine intake. 

[bookmark: _Toc133161714]Aerodynamics 
The car has multiple aerodynamic features which it needs to be able to operate at the high speeds its capable of achieving. The aerodynamic design is also part of the reason these high speeds are achievable. Koenigsegg claims that the car produces 450kg of added downforce once the car reaches 250km/h (155mph). 
The most noticeable aerodynamic feature of the car is the foldable active rear wing on the car, this adds huge amounts of performance as it allows for the car to have reduced drag when accelerating as the wing is able to fold into the body making the car more streamlined allowing it to reach higher speeds. It also means that it can adjust itself to help improve with cornering and breaking, as when the breaks are applied harshly the wing comes up to act as an air brake which helps reduce the speed of the car steadily. The wing is top mounted meaning that it is supported from the top of the wing instead of having pillars beneath it. 


[bookmark: _Toc133161715]Innovation 
Koenigsegg is well known for being a very innovative company as almost all there production is in house meaning they have to find unique solutions to there problems.
[image: ]For example, Koenigsegg is thought to be the first ever company to create hollow carbon fibre wheels (Image 2) suitable for a road car, which can be found on the Regera. They are considered very difficult to manufacture as the shape of the wheel must be strong enough to support the weight of the car and carbon is hard to mould. Unlike aluminium wheels carbon fibre can be hollowed out to reduce even more weight without compromising the structural integrity. Image 2

The carbon fibre top mounted active rear wing is another innovative feature of this car as unlike other active rear wings this one doesn’t rely on hydraulic pylons to adjust the movement of the wing. Instead, they have developed a foldable wing that reduces weight as hydraulic pylons are rather heavy, this is also thought to be more aerodynamic as it allows for a much freer flow of air underneath the wing.  The hydraulics used to replace the conventional pylons are covered in carbon fibre in an aerodynamic rudder shape which are used as straight-line stabilisers.

[bookmark: _Toc133161716]Computer Aided Design (CAD)
The main purpose of CAD for this car was to design the new hybrid system for the car as it was the first time Koenigsegg decided they wanted a hybrid system within the car. They decided to manufacture this in house using CAD. The main programmes used for this were Autodesk Inventor and AutoCAD Electrical. This helped the design of the direct drive system that was also implemented. CAD is a major part of the modern-day automotive industry as it saves significant time in designing and testing parts as it prevents the need to physically make the necessary parts to see if they fit or will have the desired effect. Instead using CAD this can be done virtually. 





[bookmark: _Toc133161717]Hybrid Systems
The hybrid system used in the Regera is the first Koenigsegg have ever produced, it is a major part of the car as it adds an overall estimated 700 horsepower to the car which is why it’s able to achieve such high top speeds. However, the hybrid system designed works slightly different to most conventional hybrids. The car has 3 separate electric motors there is one for each rear wheel and a third which can be found on the crankshaft and operates as a starter motor. What makes this car different to traditional hybrids is that the car runs on only electric power until it reaches 30mph. this is where the engine takes over and the electrical power acts as a boost of power until the car reaches 8,250 Rpm at which point the car is near max speed. This system is known as “Koenigsegg Direct Drive” or KDD, “Instead of transmitting power through a transmission like a CVT or a dual clutch, the KDD uses one ratio in order to achieve its performance goals. The advantage is that the normal losses from powering a transmission with multiple ratios are cut in half.” (Okulski, T., 2015) 
[image: ]Hybrid systems are becoming more and more common in modern cars as engineers try to create the best of both worlds using combustion engines with electric motors. The original idea being to help reduce emissions however it can now be used to enhance performance as the Regera shows.  Image 3



[bookmark: _Toc133161718]Crash / Safety Testing
Safety testing had a massive impact on the design of this car due to its dangerously high speed capabilities, there are multiple safety adjustments needed for the car to be made road legal with modern safety standards. Not only this but crash testing is a very expensive process as they don’t make very many cars and none of the cars they do make are cheap. So instead of breaking multiple of their new expensive Regeras they find, “it’s cheaper to rebuild and repair, smashing the same car." (Moore, R., 2019). This means they only have to use one car for all of its crash tests as they can save and reuse parts which significantly decreases the cost of testing.  This is also a much more sustainable way of testing in comparison to conventional methods that waste 10 cars by smashing them up in testing and then scrapping them when they could be fixed and used again.

[bookmark: _Toc133161719]Current state of the industry 
The automotive industry has a very wide spectrum of focuses that have been developed over the past 30 years especially. The areas of contention have changed significantly in this time, in the late 80s and early 90s the focus of the industry seemed to be mostly focused on making cars faster and more luxurious, this can be seen with cars such as the McLaren F1 which was developed purely with the intention of making the fastest road car possible.
However in the late 90s and early 2000s the focus shifted much more to car safety as the development of faster cars lead to increased motoring deaths in and out of motorsport. A big example that changed F1 regulations to be much more safety focused were the deaths of Ayrton Senna and Roland Ratzenberger in 1994. Although incidents had occurred a long time prior to this, technology had come far enough to start to make a difference in safety and it became a priority as the amount of electronic systems being installed in cars increased. A big step towards improved safety was the introduction of the requirements of all manufacturers to have air bags fitted in all production cars from the year 1998. Another huge development was mandatory crash testing with public safety reports became established in 1997. 
In the early 2000s up until now safety continues to improve as technology has advanced to improve the safety of not just passengers but other road users. Manufacturers such as tesla and Volvo have developed motion sensor technology that can detect if the car will be involved in an incident and can apply the brakes automatically to prevent it. 
However in more recent times the focus of the automotive industry has shifted once again to attempt to deal with the challenge of climate change. This can be seen by more and more manufacturers now making hybrids in preparation for the future where potentially the whole automotive industry may switch to fully electric vehicles. This change in focus has been further motivated especially in the UK by changes in manufacturing laws that state that a certain percentage of vehicles sold by a manufacturer after 2024 must be 0% emissions vehicles. Furthermore the UK government has aimed for all emission based cars to be phased out by 2035 further pushing for the industry to focus further on manufacturing electrical vehicles. Going forward the automotive industry’s biggest challenge to face will be sustainability as it seems to be the direction of the future.



[bookmark: _Toc133161720]Conclusion 
The Koenigsegg has potentially a huge place in the automotive industry as it has the potential to change the way cars are conventionally produced as many other manufacturers can learn from their unique ideas. For example the Koenigsegg Direct Drive could be incorporated into other hybrids to improve other performance cars as the industry becomes more focused on the environment. Another area the Regera could help adapt is the way crash testing takes place, as it is a much more sustainable way to test cars as it reduces waste and ensures build quality of each car thoroughly. Overall I think the Regera is a great way to show how the industry is progressing by building a more sustainable car with increased safety that still embodies the idea of pushing the boundaries of performance engineering. 
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