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[bookmark: _Toc89020426]Introduction 
Engineers have always created or modified products to suit a societal need. In previous years it has been, for example, the inception of aircrafts to suit societal need to travel and move goods (Wright Brothers, 1903). Or a product as humble as the incandescent lamp to give illumination (Edison, 1879). Both developed to suit a need and be utilised to solve a problem in order to progress as a society.
A contemporary societal need is the evolution from the internal combustion engine of a car and building sufficient infrastructure to convert into a mass use of Electric Vehicles. As of the 14th of July 2021, the EU has set a target under the new Green Deal to have 1 million charging points for electric vehicles by 2025, 3 million by 2030 and rising to a greater 16.3 million by 2050 (Nicolas, 2021). 
Therefore, our team of engineers will be aiding to fulfil the need of an infrastructure by creating “E Park”, a modern car park with charging points at every bay. Enabling consumers to charge their vehicles while parked as well as drastically increasing the amount of charging points without the cost of space in heavily populated cities.




[bookmark: _Toc89020427]Research – Engineering Team Structure
Essential to accomplishing the goals set to produce the right product in a timely and safe manner, a team of engineering must be assembled covering essential areas competently. This will be accomplished by delegating roles and having proactive communication between departments and most importantly the engineers. As seen in Figure 1, the group of engineers are encouraging to have open communication to discuss what is needed from their respected field and create compromises to fulfil all areas when producing the product. As well as the engineering of a product, the sale and aesthetics must be considered, therefore, communication with other departments such as sales will be established. This is also crucial to creating a product that is going to be marketable and successful in distributing to the consumer. 
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Figure 1

The National Society of Professional Engineers (2019) state that all engineers shall hold the safety, health, and welfare of the public paramount, accomplished by holding their work by the highest standards of honesty and integrity. Our engineers must also treat people of the public and work colleagues with honesty, dignity, and respect. Thus, taking care when creating a product which could leave the public in danger in the event of complacency and incompetency. As well as this, the NSPE state that the engineer must only perform services in their area of competence. This is crucial and the reason why having a variety of engineers from various fields is not only crucial to the efficient product development but the security of the right personnel solving the relevant problems during production.
As well as the right personnel solving their respective problems, as a company we have employed a chartered engineer in their respective field for Civil, Electrical, Structural and Mechanical engineering. IMECHI (2021), states that Chartered Engineers develop solutions to complex engineering problems using new or existing technologies, and through innovation, creativity, and technical analysis. Their academic knowledge is at master's level or equivalent. Therefore, our investors and consumers can be assured that the work being done is at the highest standard of engineering.



[bookmark: _Toc89020428]Methodology – Product Development
In order to create a template for the E Park model, we plan on development of new sites and car parks. This will follow a similar model to the NPC car park chain, with its cashless entry and exit as well as camera-controlled fare allocation. This will reduce the manpower needed to maintain and operate our parks. This company is owned by Japanese based Park24, creating a great model for car parks in the heavily populated cities of Japan. (NCP 2021)
In order to accomplish the company goal of a 100% plug in point compatibility our engineers will evolve this car park model and with the cooperation of the civil, electrical, and mechanical engineers in our team we hope to install a varying range of EV chargers
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Description automatically generated]Throughout the car park there ill be a range of Slow chargers such as the Siemens Surcharge CC 22 (see Figure 2). As stated by Siemens (2021), a compact and user-friendly charger capable of charging two electric cars simultaneously, thus reducing our initial anticipated model of one station per bay. As a result, reducing the weight and load calculations for the structural engineers and enabling out electrical engineers a clear schematic of the bay/station layout. Figure 2

As well as the installation of the slow chargers, suitable for those parking their cars and charging them for a longer period. A more rapid fleet of chargers must also be installed to allow for those simply recharging before or during their commute. Our team will install the EV Box by IQON (Figure 3). A wheelchair accessible, used friendly charging station capable of charging any vehicle on the market with its Type 1 and 2 cables within 1 hour as [image: ]stated by IQON (2021). Furthermore, the product has received the CES Innovation Award, a respected awarding body. This is going to maintain a standard throughout the sites from engineering the building to supplying the product.Figure 3

However, due to some areas such as London, which is so densely populated it is difficult and expensive to develop new sites. Therefore, the solution our team of civil engineers have found is to convert existing car parks into the E Park model. This will be accomplished by an effective method of problem solving by engineers call reverse engineering. As engineering training company GET states (2021), engineers will often use reverse-engineering to solve problems. For example, by taking things apart to determine an issue, finding a solution, and then putting the object back together again. Engineers know how things work, and so they constantly analyse things and discover how they work.

Our civil and structural engineers will use this method to deconstruct models with recorded load values to create a path for the electricity to flow to each bay as well as any structural reinforcement that may be needed to convert the site to the specification that is needed.

[bookmark: _Toc89020429]Discussion – Issues, Legislation & Standards
During the construction of these car parks, there are ethics, issues and legislation that must be considered and followed. For example, the Institute for Structural Engineers (2002) state; Car-parking provision is constrained by the requirements that usually affect the design, construction and fit out of buildings but may also be affected by national and local policies aimed at traffic regulation. Therefore, there will have to be for each borough, council measures and regulations that our team of engineers must review and abide by.
The journal by IStructE (2002) also states that during the completion of the structural design, the engineer should consider the construction stability and access requirements needed to complete the construction process. “Design choices must be made in the light of the CDM regulations, which require designers to eliminate or reduce risk during both construction and maintenance”.
As well as structural regulations enforced by the councils, fire regulations must also be followed in order to maintain safety of the consumer and the adjacent buildings. The fire resistance of the structure of our car parks as a whole or for different parts must conform to the national regulatory requirements and should be agreed with the relevant fire authority for the location of the site. As well as the current regulations that must be followed, we must account for the possibility of additional requirements imposed by local legislation.
As well as legislation that must be conformed to, as an engineering team we must also consider the ethical challenges that come with engineering this product. For example, an ethical issue that must be considered when building car parks is the concentration of Carbon Monoxide polluting the air in such small spaces, especially in multi storey car parks with poor air flow. As well as this, an issue with concentrated flow of traffic into and from a car park at all times of the day is the noise pollution. Noise pollution has a great impact on wildlife, although not a great issue in the largely populated concrete metropolis’ such as London, it must be considered when setting up sites in more rural areas or areas with local wildlife.
As an engineering team we have tried to overcome these issues by condemning any non-Electric or Hybrid vehicle. Since EV vehicles don’t produce any Carbon Monoxide and have a much lower decibel sound output when compared to the standard ICE vehicle, we hope to cause little contribution to the air and noise pollution.
Another consideration must be the influence on the publics view of EVs, as well as the incentive electronic car parks pose to purchase EVs. Despite adapting to the EU Green Plan (2021) building infrastructure for Electric Vehicles also reinforces the issues with the production of Electric Vehicle, more specifically the Lithium based batteries. As Vasil stated in 2020, 60% of the green minerals used in Lithium batteries were being mined in war torn Congo, a large percentage of their workforce being children.
Tesla and fellow Electric Vehicle manufacturers were filed with a lawsuit by 14 Congo families in 2019 for compensation of fatalities and injuries caused to the children mining these minerals for their production cars.
This dark side of electric vehicles must be considered if we are to build infrastructure, speeding up to rate of EV purchase before a cleaner green method of producing Lithium batteries is found, causing more death and injuries during the mining process.



[bookmark: _Toc89020430]Conclusion
In conclusion, we have a team structure capable of displaying competence and highly informed decisions on the engineering problems that will arise in the production of our product. The incorporation of chartered engineers not only establishes security of the company’s decisions but will also aid in the pitch and sale of the product to investors. As well as the chartered engineers that create the spine of our engineering team, the relationship with their respective institutes will form the foundation to produce the best product and infrastructure possible to the evolving and inevitable conversion to Electric Vehicles on a mass scale. Despite the environmental damage that come with the building of these sites and enforcement on supply mineral mining. We believe that the environmental benefits that come with this infrastructure and the world of Electric vehicles outweigh the disadvantages. With the mindset to keep evolving our sites, clean energy usage such as solar panels and sound protection, greater benefits will also be achieved as this project evolves.
As a company who employ chartered engineers, we also plan to work in collaboration with IMECHI to help fellow engineers under the E Park brand to achieve Chartership in their respective field and encourage consistent growth amongst our engineers
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