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[bookmark: _Toc101660636]CHAPTER 1:  INTRODUCTION

In this assignment I will be discussing a range of topics that are vitally important to the automotive/ motorsport / motorcycle industry, this assignment will include car bodywork and engines. An automobile is described as a "four-wheeled road vehicle vehicles with internal combustion engine and capable of transporting a limited number of passengers."  I will be identifying characteristics would be outmoded in the coming years. Although humans will almost definitely continue to travel over roadways, four - wheel drive will radically shift, and internal combustion engines will inevitably be changed and replaces with electrical engines. Examining the future responsibilities of automobiles via two perspectives. 
It's likely that the primary function of future autos will be to assist mobility.  Mobility as a service (e.g., Ola, Bolt, Uber, and FreeNow) and intermodal mobility (i.e., the integration of different means of transports) are already increasing.
Also, logistic is a car-related service which may become even more important as the need for goods transport and delivery rises. Drivers, as is often the case, are a big barrier since they demand relaxation and make errors that result in accidents and disruptions. My chosen vehicle is a Mercedes EQS

[bookmark: _Toc101660637]CHAPTER 2:  IMPACT OF THE TOPICS
2.1 [bookmark: _Toc101660638]AERODYNAMICS
Following the research, I have conducted experimentation and computational fluid dynamics (CFD) have been extensively employed to understand aerodynamics. Mercedes strive to keep the cars aerodynamic drag coefficient as low as practically practicable in order to increase performance, as it has a negative influence on performance, generates noise, and aerodynamic instability at high speeds, and produces needless lift force. Today, most vehicle companies, such as Ferrari and Lamborghini, create automobiles with the lowest aerodynamic drag possible, with some having as little as 0.4 and others having as little as 0.26. (Moreria, 2009)
These cars have the most aerodynamically efficient body designs. Several car manufacturers use drag reduction systems (or DRS) in the form of driver-adjustable bodywork, such as a rear wing, to achieve this purpose (the removal of aerodynamic drag). The Mercedes EQS however has minimal cuts or any major body creases this helps achieving the such low aerodynamic drag coefficient, the car’s front end is completely enclosed for air to divert around the car and not into the grille which can cause more drag, features such as mud flaps, a redesigned rear spoiler to supply reduced anterior drag region, and rear bumper skirts for a superb aerodynamically created car to boost the performance of these automobiles (top speed) and to permit easy passing. Typically, active aerodynamic systems alter certain aerodynamic aspects dependent on the vehicle's speed.
In an active aerodynamic system, some aerodynamic features are frequently modified dependent on the vehicle's velocity. Other factors, including as speed and steering wheel angle may also be employed. Inadequate aerodynamics can lead to aerodynamic instability. Instability occurs when a vehicle is under-steering or over-steering. Passive elements such as weight distribution, engine and drive design, suspension & chassis configuration, wheel types, and active factors like as turning velocity, throttle, braking, steering inputs, and weight transfer are all involved in the production of such a condition. (Jalopnik, 2012)
The Mercedes EQS is the world's most aerodynamic commercial automobile. It surpasses both the Tesla Model S and the Lucid Air, with a drag coefficient of 0.20.
[image: Aero and Design – Is the Mercedes EQS the Future of the Automobile?]


2.2 [bookmark: _Toc101660639][bookmark: _Toc101660590][bookmark: _Toc101660640]MATERIALS
Materials selection in the automobile industry is impacted by both customer expectations and regulatory limits. Automotive sectors have a high need for low-cost, energy-efficient, environmental-friendly, lightweight, and environmental-friendly materials. The EQS uses regenerated nylon- this creates lower emissions in its manufacturing than virgin materials. In the next years, environmental challenges like as consumption reduction and old car disposal, as well as the desire to save money, will lead to the growth of materials applications. There are also 176 pounds of renewable and recycled raw material in the process of the manufacturing of the vehicle. Many sustainability difficulties emerge from materials manufacturing and production, including resource depletion and materials procurement, energy and carbon intensity, and materials efficiency in part fabrication therefore the Mercedes EQS manufacturing falls in a good category considering these aspects. Materials attributes like as density an (f) (f)d strength have a direct impact on materials-mass needs in the usage stage, which influence two of the most important sustainability parameters for vehicles: Economy of fuel and serviceability. (Sunderland, 2018)

2.3 [bookmark: _Toc101660641]SUSTAINABAILITY
The automobile sector must focus more on sustainable development, as well as the consequences and issues that result with it. Mercedes are now under trying to address both legal requirements and internal requirements, and also frequently evolving customer specific demands. Electric engines and the accompanying optimization areas, as well as CO2 reducing emissions, are critical concerns for the car industry. Nonetheless, the inside of the vehicle cannot be disregarded. By use of natural materials as alternatives in the inside of a car plays a significant role and is a step closer to better sustainability. (Tomiyama & K., 1973)
Continuous innovation efforts, strong branding, worldwide efficiency in the value chain, as well as skilled and motivated staff, are all critical to long-term success in the automobile industry No industry spends more in R&D than the automotive sector. Seats, door and side moldings, trunk and floor mouldings make up the majority of a car's interior. 
2.4 [bookmark: _Toc101660642]HYBRIDS
An electric motor and a petrol engine are combined in a hybrid vehicle, and the two systems work together to provide power. This reduces the amount of gasoline used to power the car, making it more fuel efficient than a standard engine. Improved performance may be achieved by using electric power. In the case of plug-in hybrids, the battery is charged internally and does not need to be recharged. To reduce their dependence on fossil fuels and reduce CO2 emissions, hybrid automobiles use a gasoline engine in conjunction with an electric motor. The Mercedes EQS however is completely electrically powered by a 107.8kwh battery which Mercedes use an NCM 811 lithium-ion cell in receptacle cells which are hard-case, there can be as many as up to 12 cell modules. The architecture of the EQS is overall around a 400-volt in total. Once fully charged the battery allows the vehicle to travel up to a distance of 500 miles depending of the driver’s usage and driving. The cars battery can accept a power of up to 200kw which can fully charge the vehicle within a matter of 40 minutes, to increase battery life however Mercedes lower the charging rate. Although the EQS is not the quietest car available it also is up there in the quiet end with the stats of. 62.2mph=63.2 dB, 74.6mph=65.3 dB averaging at 63.59 dB

2.5 [bookmark: _Toc101660643]COMPUTATIONAL APPROACHES
Strong and effective computational approaches are required for engineering system dynamical analysis using a computer. In car system dynamics,  methodologies and software tools provide an integration platform for analyzing, simulating, and maximizing the complex dynamical behavior of its components, as well as their interactions Control structures and hydraulic components are included, these aspects will have to be critically reviews and evaluated as the Mercedes EQS is completely electrical to ensure all safety of the passengers. The headlights used in the EQS have an consist of a multibeam LED which also play an animation one the vehicle is turned on or off, the majority of practical difficulties in this discipline may be converted to general problems.
Many practical concerns inside this discipline can be converted into general computational mathematics issues. Significant increases of these computational standard procedures may be obtained by utilizing certain Mathematics models in vehicle system dynamics have a unique structure. High-end applications in automobile dynamic systems have continually pushed for considerable advancements in computational methods. Computational techniques for automobiles face three major challenges that are now out of the public's awareness. Co-simulation tactics in system dynamics, including modelling and simulation of contact concerns in multi-body dynamics, as well as real-time capable computer simulation methodologies in car dynamic systems, are all examples of this. The EQS also has a various amount of colors that can be changed within the inbuilt computer system, this feature is highly requested by costumers and Mercedes have made sure to meet the standards of the costumers and to most exceeded the expectations. 
2.6 [bookmark: _Toc101660644]DATA ACQUISITION
The principal use of DAQ is in the setup of a car's different systems. With these tools, it is possible to go beyond the world of the stopwatch and determine what impact, no matter how tiny, a modified setup parameter can have on a car throughout a period of driving time. This strategy is quite useful when first set up the car to learn how modifications to the car affect its performance. The data collected may also be used as a communication tool between engineers and drivers by visually describing how the driver is experiencing on the road. DAQ is also used for defect detection. The EQS’s so called ‘hyperscreen’ (dashboard) also analysis the drivers’ performance and puts different categories into graphs therefore a driver will be able to see his performance.  

2.7 [bookmark: _Toc101660645]MANUFACTURING
Since 2008, overall CO2 emissions from manufacturing of cars have decreased by about 24 percent. This is important because firms have successfully separated CO2 emissions from production growth, for example, by procuring energy from reduced and renewable carbon suppliers. Mercedes have gone to a new level with the zero-carbon EQS for the environment and the future of cars. 

Vehicle manufacture has gotten more complex as cars have become more fitted with ever more features to make them cleaner, safer, and smarter. The energy usage per automobile manufactured has fallen by about 16% in the previous decade. The quantity of garbage created each automobile manufactured has decreased by nearly 14%.

As Mercedes is in collaboration with factory 56 which is a CO2 neutral factory which assembles steps for vehicles of all designs and drive systems for electrical vehicles, the benefits of having electrical drive system vehicles improves the driving experience. They also have a low centre of gravity which improves safety, comfort and also the handling of the vehicle.    

"This good track record illustrates the car industry's full dedication to minimizing environmental effect of both vehicle usage and manufacturing processes," said Erik Jonnaert, Secretary General of ACEA. "It is part of a continuous and diverse approach that is followed by all European firms."


2.8 [bookmark: _Toc101660646] CONTROL SYSTEMS
In the vehicle business, the automated control system is becoming more significant. Functions such as passenger safety and environmental protection are employed in vehicles electronic control systems. In the ECU (engine control unit), for example, there are algorithms to minimise pollutants, boost engine power output, and prevent against engine breakdown damage. As the EQS is electrical therefore does not require any multi-gear gearbox like a combustion or compression engine, they have one gear that builds up speed, this is because they can produce for ‘revs’ than a standard combustion or compression engine. When used in conjunction, anti-lock brakes, suspension control, and vehicle dynamic control enhance a vehicle's handling and safety for the driver. Airbag systems that detect occupied seats automatically boost passive safety for passengers in the event of a collision (S, 2017). Comfort services, such as air conditioning and navigation, are also popular control applications. Signal processing and control algorithms that are based on system dynamics models have to be used for the majority of these processes. A benefit of the electrical EQS is that it also has a feature where regenerative breaking can be turned on, this is a energy recovery mechanism that slows a moving vehicle by converting the kinetic energy into a form that the car can be able to use either immediately or can be stored until it is needed. 
[image: Mercedes-Benz EQS Interior Layout & Technology | Top Gear]


[bookmark: _Toc101660647]CHAPTER 3:  CURRENT STATE OF THE INDUSTRY

The automobile industry is heading toward more automation and electrification, which both have the potential to enhance safety and environmental standards. Vehicle automation may reduce need for specialized parking spaces and lots, altering land use through increased use of shuttle and automatic car share services. British drivers spend a average of 32 hours a year due to traffic delays, lowering time spent at work, with family, increasing petroleum expenses, and increasing emissions produced. Before vehicles get on the road, they require a lot of energy. manufacturing has a tremendous environmental effect since elements such as steel, rubber, glass, plastics and many others must be produced before a new car is ready for use. Fossil fuel products pollute the environment even before they are burned. It takes time and energy to extract them from the soil, and it can disrupt local ecosystems. Vehicles are one of the most significant pollutants in the United Kingdom, accounting for over one-third of all air pollution. In 2019, 455 MtCO2e of GHG emissions was produced by the UK with 122 MtCO2e being caused by transport, apart from the other sectors of emissions caused by the UK the most percentage was caused by transport which was a vast majority of 27%.
[bookmark: _Toc101660648]CHAPTER 4: CONCLUSION

The Car industry has undergone dynamic and substantial developments over that were unimaginable twenty-five years ago. I believe Mercedes have Exceeded the expectations of everyone and all other manufacturers with the design and statistics of the Mercedes EQS as the automobile industry has shown, almost all of these predictions were completely wrong.
Automobiles may make life easier, but they are also responsible for much of the pollution and increased traffic that plagues our cities therefore the electrical side of the vehicles is the future I reckon. 
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