                 Monocoque Construction and Generative Design.
The automotive industry has numerous construction methods in order to create a vehicle. The primary method used to create the chassis is called a monocoque construction. The drive train and suspension units are attached to the vehicle during the assembly process. This makes the chassis a vital structural component as well as creating part of the external skin (outer layer) of the vehicle. The process begins with sheet metal primarily light steel for high volume commercial vehicles. The material is then stamped and cut to the engineering design specifications, which also include the inner reinforcing panels for the doors and bonnet. The parts at this stage are two dimensional. During the next stage of construction the panels are placed in the geometric base platform of a car called a Jig. Machines then weld to strategically located areas which leads to a three dimensional object. 
The welds and spot welding are important for the monocoque to be a structurally integral construction, how the panels come together in order to distribute the load is the key benefit for this type construction. Load bearing structural elements like the Central pillar (B pillar) are reinforced to reduce lateral deflection.
The advantages of monocoque construction, Stream lines the production and integration methods deployed to create a vehicle. The raw material supply chain benefits by producing sheet metal rolls that fit within the manufacturing tolerances, reducing cost and excess material wasted during production. The application of the monocoque to formula one via the aerospace industry has proven the safety of the construction method. Acting as safety cell for the occupants, the forces involved in high impact collusions are distributed and absorbed within the structure of the vehicle. The quest to increase material strength and structural rigidity has been a major cost factor in the research development for performance gains via reduces weight. The monocoque construction technique meets the requirements for structural integrity without the major weight penalty that inhibits the performance.  
One of the major concerns with using the monocoque construction method is material fatigue. As the propulsion and suspension components are housed in a sub frame which is then mounted on to the chassis with bolt fixtures, these acts as an external localised force causing micro fractures within the vicinity of the mounts. In order to solve the issue of material fatigue, carbon fibre composites are a potential solution to reinforce the structures highly stressed points, the reducing cost of manufacturing carbon fibre is currently under research. Organic carbon extract via vegetation is a possible factor to cost viability. Monocoque construct is a fundamental element of engineering and manufacturing science it will remain at the forefront of industrial production.  
                                
                                          
Generative design is build on the foundation of the engineering solution found in the natural world, A class of science called bio-mimicry that extracts technical data sets in order to be applied to the design, engineering and manufacturing sectors. The system utilises the computational and processing power of the microprocessor and software (genetic) algorithms to generate variable permutations of a given system for optimisation. Genetic algorithms solutions are represented as binary code to perform twin data sets (Array of bits) of computation, in order to extract the naturally selected optimal result.
The ecosystem that maintains such functions to occur is in biology. Extracting biological construction methods adapted from single cell mutations and crossovers to create functionally derived operating systems.
Generative design with in the automotive industry will act as a catalyst for highly efficient and reliable chassis constructing and exterior design. The construction element is created on a deep understanding of materials and how they behave under certain conditions and stress cycles over time (Material Fatigue), this system will further aid how current materials and composites can solve technical problems facing the life cycle of a product.
 As the bridge between reality and the virtual world is blurred, the implementation of real world biologically proven design solutions creates a feedback loop that connects the two parallels. 
The system in of its self is currently evolving the same way the biological world has throughout its allocated time, Artificial intelligence shall become the foundation of generative design as it eliminates controlled input of data sets to an open system of cross pollinations. This creates a synergy between the optimal solution of external efficiency and internal structural integrity.  The system enables a solid foundation of fundamental understanding. By eliminating expensive experiments in the real world, generative design validates the data digitally, extracting an optimal solution ready for implementation. 
The bio-mimicry system compounds the most precious resource in research and development which is time and the cost to produce breakthroughs in a given time frame (cost to benefit), the computational power can simulate hundreds of hours to micro seconds. What took evolution billions of years to optimise, takes a matrix of machines a couple of hours. As the system evolves to a singular base operation, creating a foundation to increase the models efficiency by adding subcomponents of data sets to work in parallel with the genetic algorithm, inputs such as three dimensionally scanned models and molecular level analyses software, enables a greater efficiency in the reduction of error in the utility parameters. Systems such as generative design and the simulation of physics by means of software, will always yield results counterintuitive to the current understanding of what the biological brain thought was possible.




Aerodynamics is the study of an object moving through a medium of gas (Fluid) and the effects created by the interaction of air molecules on a given surface area. The turbulent nature of fluid dynamics creates a challenge to optimise air flow as efficiently as possible without increasing the air residences (Drag) as the solid body increases speed. This is one of the multiple factors that are taken in to consideration when dealing with air flow management.
The research and development facilities within the automotive industry use aerodynamics as one of the primary means to optimise the performance and efficiency of commercial vehicles. Software is also used to further optimise the vehicle in the virtual world with a system called computational fluid dynamics (CFD). Validation from the computational fluid dynamic simulation enables engineers to create a full scale model to test the variety of configurations in a wind tunnel. Wind tunnel testing as well as CFD is an important tool for understanding the effects fluids have on a vehicle.
The design of the car body is the first step taken to reduce the drag coefficient, due to having the largest surface area. The angle of the windscreen and the shape of the body are carefully designed to be streamed line. This helps to maintain laminar flow (parallel layers) while reducing the formation of vortices (eddies). Vortices are the result of rotational low pressure systems that create turbulent flow which increase the air resistance, for this reason careful design consideration is taken into account when designing the front bumper, wing mirrors, side skirts and rear diffuser. 
The Designing of the under body is equally as important for maintaining laminar flow, The Bernoulli’s principle (Increase in fluid speed simultaneously decreases the pressure)Takes effect as the change is in surface area between the front of the vehicle and ground is changed, Resulting in a pressure differential. Controlling the sudden pressure change is important for the duration of the fluid time, until the air dispersion is done by the rear diffuser, the rear diffuser is controlling the high velocity fluid underneath the vehicle to the external static atmospheric fluid dynamics. By adding vertical fins and an optimal reverse slop angles, the diffuser can manage the final flow rate. 
The air is further controlled with the fluids journey with in the vehicle for systems cooling such as the propulsion and brakes. Aerodynamically efficient vents mitigate the turbulence created by the openings. Tyres walls are aerodynamically engineered to control the turbulent air produced by the leading edges of the surface. Front wing vents are placed behind the wheel arches to release the pressure build up of a rotational body (tyre) with in a confined area.   
These small refinements to calibrate the design for better air flow management are to increase the efficiency and reliability of the propulsion unit to overcome the air resistance. Electric propulsion further aid the aerodynamic characteristics to become more efficient as very little cooling is required for the induction motors thus decreasing the need for externals vents and openings, Resulting in a net efficiency with both propulsion and aerodynamics.     

 


