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[bookmark: _Toc101728174]Chapter 1 – Introduction 
Many previous cars will not fit in the current automotive industry regulations and expectations, this is because of the technology progression in recent years. People’s perceptions of what cars should look like have changed dramatically, the current trend is SUVs, they’re bigger and people feel safer in them on longer journeys. This report will be looking at the MK1 VW Golf GTi and seeing if it would pass current safety tests, aerodynamics, and customer perceptions to name a few. The first MK1 Golf GTi was ‘presented in 1974’ (Sinha. M. 2016), the production of the car finished in 1983 when they moved on to the MK2. ‘The MK1 GT1 defined the template for the modern hot hatch’ (Carson. S. 2021) it was a very popular car and is still seen as an iconic car. The car’s appearance is boxy compared to modern hatchbacks, the BHP (brake horsepower) of the car (108) is also very low compared to the 2021 Golf GTi (269). This itself shows the difference between the technology in the cars. 

[bookmark: _Toc101728175]Chapter 2 – Impact of topics
[bookmark: _Toc101728176]2.1 – Aerodynamics
‘Aerodynamics is the study of how gases interact with moving bodies’ (Lucas. J. 2014). Aerodynamics is very important and needs to be considered when cars are being designed. It’s important for the car’s MPG however, aerodynamics is mostly thought about when it comes to speed performance. Therefore, it’s massively looked at within motorsport. The MK1 isn’t very aerodynamic and was very boxy compared to present-day hatchbacks. This is due to the technology they had in the 1980s. The front of the car is horizontal and completely flat, this is poor as the wind hits the front of the car and isn’t directed in any specific direction. This slows down the car massively compared to modern Golfs which are rounder. People often modify them to be able to take them to tracks, to allow for a more aerodynamic front end is more curved and guides wind direction. The less aerodynamic the car the higher the fuel consumption, higher emissions and louder inside the car. This all wouldn’t pass modern car regulations and consumer preferences. 
[image: ]A more streamlined body allows the air to flow easily around the car and be able to go quicker, this can be seen in modern-day hatchbacks. There are big gaps within the body panels compared to modern cars, this would have very little effect but will disrupt the airflow around the car. Drag is the rear end, looking at the roofline and rear window you can see that it’s quite an acute angle. This creates turbulence which encourages a vacuum, meaning it sucks the car back. Compared to other cars at this time (VW beetle) the car is extremely boxy. This look wouldn’t pass in the modern-day as people expect a smoother look as it’s seen as attractive. Figure 1 

[bookmark: _Toc101728177]2.2 – Emissions 
Cars and trucks that ignite fuel will release fumes forming emissions, this is ‘Water vapour (H2O), Carbon dioxide (CO2) and Nitrogen (N2)’ (EPA, No date). Emissions are something that manufacturers have to be aware of for the sake of the environment. Cars emissions are a massive factor in the greenhouse effect. This is one of the reasons that electric cars are becoming more popular as they don’t have any emissions from the car itself. 
‘Emissions data history is fairly recent (compared with how long we have had vehicles)’ (Summerfield, 2022). Emission regulations only became critical in 1982, before this emissions weren’t thought about, these were then not updated until 1992. This car produces a lot of CO₂ emissions compared to the modern (2022) Golf GTi, the MK1 produces an estimate of ‘210g/Km’ (Ultimate specs, No date). This is over 50 more than the modern with ‘157-149g/Km’ (Ultimate specs, No date). The newer car is obviously better for the planet due to the low emissions however isn’t the lowest emissions can be, this is obviously different from the electric cars or hybrid cars that have little to no CO₂ release at all. This is something that would be different about the car if manufactured now. 

[bookmark: _Toc101728178]2.3 – Materials 
Materials have developed massively over time, steel and silicon are the most recent materials to be discovered and used on a wider basis. The MK1 used many metals, this includes mild steel (exhaust) and the body which is mainly steel. A big problem with steel is it rusts, modern cars are more commonly aluminium, aluminium is also a lot lighter which helps with fuel economy. Aluminium’s carbon footprint is ‘12.4-13.7 kg of CO₂/kg’ (Tudor, 2022) and steel is ‘2.26 – 2.61kg of CO₂/kg’ (Tudor, 2022), proving that environmentally steel is better however there are a huge number of factors that make aluminium used on a wider scale in modern-day. For example, aluminium is lighter and this is due to the amount of carbon it contains (MR, 2020), it’s more corrosive resistant which is vital when it comes to cars having a longer life. Steel can be corrosion resistant but it needs treatment to achieve this property, this raises the manufacturing price. Aluminium has a better weight to strength ratio too, this is better for the automotive industry as it means the car is lighter yet safer. Another factor to be considered if the car was released in the present day. 

[bookmark: _Toc101728179]2.4 – Manufacturing processes
Manufacturing processes used aren’t very different between then and now. The biggest difference is machines to people ratio in factories. There’s still a high employment rate but now it’s more engineers used to fix the machines/robots. This is due to the speed increase of using robots rather than humans, robots can work 24/7, and people can’t. Humans may cause unintended errors within the car, this eliminates that error. 
There’s two paths used to manufacture a car, one being body assembly and the other being powertrain. The chassis is manufactured in fewer steps than the powertrain, the powertrain is made up of hundreds of different components. The chassis’ main manufacturing processes are machining bending, this is done with a big mould and pushes the metal against it to force it into the correct shape. Another highly used process within the chassis is welding, this connects the different parts together. The powertrain casting is very popular when it comes to manufacturing, this is good as it allows for ‘large intricate shapes and short production run’ (Tudor, 2022) however there are downsides. A few downsides are due to the poor surface finish it requires additional machining (Tudor, 2022) and is ‘labour intensive’ (Tudor, 2022). However, because of the mould, it can be made the exact same repeatedly which is useful for mass production. 

[bookmark: _Toc101728180]2.5 – Control systems
Electricity is the ‘movement of electrons in a specific direction’ (Noble, 2022). Electrons flowing cause heat, this is useful in the automotive world. It’s used in many ways, the most common being headlights, this is something every car has. If the car was manufactured now it would also have a heated windscreen, the only way an MK1 can have this is by getting an aftermarket one. 
The future of automotive is seeming like it’s going to be autonomous. ‘An autonomous car is a vehicle that is capable of sensing its environment and navigating without human input’ (Gibson, 2022). This is due to the technology and engineering that is being developed, this could be considered if manufacturing now. It may not be fully autonomous but it would have similar aspects, for example, the current Golf GTi (MK8) has self-parking.
Vehicle advancement has developed massively since the MK1 was produced. It has reactive safety measures, which include, seatbelts, airbags and antilock brakes. After development, things like traction control (‘is an electronic system that uses the same sensors as the anti-lock braking system (ABS) to reduce or prevent wheelspin’ (Wilkinson, 2021)) and predictive control systems came in. These things would be taken into consideration when manufacturing this car in the present day, in fact, traction control is now a ‘mandatory feature on all passenger cars’ (Ohiaeri, 2017) since 2012. 

[bookmark: _Toc101728181]2.6 – Computational simulation, manufacturing and design 
Consumers want things to be engineered correctly so that they work properly and fulfil their purpose. CAD (computer-aided design) gives a ‘better understand of a product life cycle’ (Noble, 2022) and it has allowed for ‘more in-depth design and testing’ (Noble, 2022). The main subsections of computational engineering are CAD, Computer-Aided Engineering (CAE), and Computer-Aided Manufacturing (CAM). CAD is generally done using computer systems that help design, optimise and analyse components as well as test them, this allows for motion simulation and testing tolerance to be done. CAM is the ‘use of computer simulation software to analyse the performance of components, it allows the engineer to see stresses, temperature and fluid flow. CAM allows for computer systems to plan, be in charge of and manage manufacturing. A lot of this wouldn’t have been used when designing the MK1 as the technology wasn’t as established it would’ve been more trial and error. This would’ve been to a higher cost than in modern-day. Crashworthiness is another thing that can be judged through computer aid. It’s done physically too, but computers are used to judge the components that are affected in the crash. This would have been very useful when creating the MK1 and may have affected the car’s final design. 

[bookmark: _Toc101728182]2.7 – Engineering interpretation
The MK1 GTi wasn’t n a track car but due to the speed and the type of car, it was designed to need similar characteristics. It needs good downforce so it has more grip to allow for higher speeds; some track cars use a ‘fan to create negative pressure under the car’ (Jones, 2022). Sportier cars also tend to have a lower ride height, this allows for again more downforce and ground effect. In the 1980s technology wasn’t as good so components of the vehicle weren’t as highly developed and if they were lower they were less comfortable. 
Putting the components in the correct place is very important when it comes to car design, like, the Ford Pinto had many issues with engine placement. It was placed too close to the edge of the vehicle, causing the ‘death and mutilation of 900 occupants after their car burst into flames’ (Sherefkin, 2003). This would happen when there was a rear-ended accident. This caused problems for Ford too, as there were massive compensation pay-outs and made for a lot of ‘poor press’ (Jones, 2022). A way that companies avoid this sort of problem now is by using FMEA, this stands for ‘failure modes and effects analysis’ (Jones, 2022). A systematic way to recognize, evaluate and prioritize potential failures, and identify ways to avoid this. 

[bookmark: _Toc101728183]2.8 – Hybrid
Hybrid cars are ‘a vehicle that uses two or more distinct types of power’ (Sandford, 2022). The MK1 wasn’t a hybrid but the first hybrid was the Flocken Electrowagen was produced in 1888, this was a horseless carriage that had an electric motor within it. Volkswagen does produce many Hybrid vehicles, one being; the Golf GTE. This shows that Volkswagen has the technology to do a hybrid car now and to make them reliable, but they didn’t when the MK1 was produced. If the car was to be released now then it might be a hybrid. They are very popular with people who do a lot of city driving as it saves a lot of money due to the higher MPG, this would also be a big consideration if the car was released in the modern era. 
‘Hybrid cars are typically slower than regular cars’ (Fuller, 2009), this shows a lack of correlation between people who buy a GTi compared to a Hybrid. Although, F1 cars are currently hybrid which shows that speed is possible within a hybrid car but F1 cars rely on aerodynamics massively. 

[bookmark: _Toc101728184]Chapter 3 – Current state of the industry
The car doesn’t fit in the current industry for many reasons, emissions, body shape, fuel consumption and control systems. The emissions of the car are 210 g/km whereas  2022 is 170 g/km which is a big difference and would have to be a top priority to change. Especially, as the world has become a lot more conscious of pollution and saving the planet. The shape of the body is iconic now due to this car however if the car was released now it would be seen as boxy and unattractive and wouldn’t do as well. With current fuel prices as they are a higher MPG is a lot more attractive, there isn’t a huge gap in average MPG between the cars however there is one, a gap of 5MPG can be the difference between someone buying and someone not. The control systems would need to be made a lot more advanced for it to be released in the modern-day. 

[bookmark: _Toc101728185]Chapter 4 – Conclusion
In conclusion, the car wouldn’t fit into the modern automotive industry. It’s very poor in terms of technology which is a big deal for a lot of people when buying a new car, especially with the advancements in autonomous cars. It’s very old fashioned but this is expected in a 40-year-old car, however, people when buying new want modern and technology. Fuel consumption on this car would pass and would pass modern-day standards. There are many positives about this car but the negatives outweigh those positives compared to a modern car, a lot would need to change for present-day production. 
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