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1. [bookmark: _Toc69774347]Introduction
This report will outline the development of vehicle structures over time. It will go into depth on how vehicles have changed over time with different material choices, safety features and the manufacturing of vehicles. It will also look into the calculations on a van in torsion using the simple structural surfaces method. As well as the implementation of a large aperture to a rear surface. To achieve this aims and objectives were set.
1.1 [bookmark: _Toc69774348]Aims
1. To outline the history of vehicle structure development 
2. The advancement of vehicle safety features
3. Calculate the force on a van in torsion 

1.2 [bookmark: _Toc69774349]Objectives 
1. The history of vehicle structures will be outlined through research, this will be achieved with the use of books and online articles.
2. Advancement of vehicle safety will outline some of the safety features that were used on vehicles over a period of time
3. The calculation of the forces applied to the van will use the simple structural surfaces method to forces applied to the vehicles structure 


















2. [bookmark: _Toc69774350]Development of vehicle structures
Vehicles in the late 1800s and early 1900s were considered a luxury item, but they had started to see a slight increase in the number of vehicles on the road. As of 1910 in the United Kingdom there were ‘over 100,000’ (The National Archives, 2004). Vehicles on the road, it is evident that there has been a drastic increase in number. As of 2019 there is now over 32 million vehicles registered to households all across the United Kingdom. With an increasing number of those vehicles being eco-friendly such as hybrid electric cars.
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Figure 1 – Number of Cars Registered in the UK Yurday (2021)
During the 1920s the most common type of car configuration was the body-on-chassis design. This configuration was achieved as ‘The shape of the chassis frame was ideally suited for mounting the semi-elliptic spring on the beam axle suspension system’ (Brown, 2004, p.28). This was beneficial as it allowed for a universal design at the time. This lead the industry being split into two sections, one section worked on the manufacturing of the chassis whilst the other side would work on the manufacturing the vehicles body. The origin of this type of design was the same used for ‘horse-drawn carriages’ Simanaitis (2011). Which were designed before the creation of the car. The body-on-chassis design still sees use in the modern era of car design as it is commonly used for full sized pickups and SUVs. The chassis design used in the body-on-chassis design is the ladder frame design. The ladder chassis design consists of ‘two open section side frames running the full length of the vehicle’ (Brown, 2004, p.28). These sections are connected together by a ‘open section cross-members running laterally and riveted to the side frames at 900 joints’ (Brown, 2004, p.28). This type of structure is known as a grillage, a grillage is a ‘flat structure subjected to loads normal to its plane’ (Brown, 2004, p.28). The benefits of this style of vehicle design include manufacturing flexibility as it allowed ‘different body styles to be incorporated easily, and allowing the chassis to be treated as a separate unit’ (Brown, 2004, p.28). This was a great benefit for manufactures when creating vehicles as it allowed them to make changes to the vehicles body, whilst allowing the vehicles ladder chassis to stay the same. Another benefit to a body-on-chassis design, is the vehicles’ ability to resist twisting. This benefit is mostly used for modern day pickups and SUVs as it is ‘generally preferred for towing or carrying heavy loads and for aggressive off-road driving. It’s also easier to modify these vehicles’ suspensions to make room for additional wheel travel or larger tires and wheels’ Undercoffler (2017). A negative to the body-on-chassis design back in the 1920s was that they were ‘particularly flexible locally in torsion’ (Brown, 2004, p.29). And there ‘rivetted T-joints were poor at transferring bending moments from ends’ (Brown, 2004, p.29).  Another negative to this early chassis design was the very low torsion stiffness as ‘Since, on rough roads, torsion is a very important loading’ (Brown, 2004, p.29). This led to a bad driver experience when on any rough roads. The design at the time didn’t have the understanding about how torsion would affect the vehicles’ structure. This was an undesirable point as ‘Good torsional design is important to ensure satisfactory vehicle handling’ (Brown, 2004, p.31). With the effect of bad handling an increase of accidents could be seen, it could also lead to vibrations that will also affect the drivers handling of the vehicle.
In the 1930s a new style of chassis structure called the backbone chassis structure was invented. This type of chassis structure is mostly seen on ‘specialist sports cars’ (Brown, 2004, p.38). The chassis type is also seen on the DMC DeLorean and on a lot of Tatra Vehicles. The backbone chassis structure gets it stiffness from a ‘large cross-sectional enclosed area of the ‘backbone’ member’ (Brown, 2004, p.38). It can be seen when the backbone chassis is in torsion, this can cause ‘the walls of the tube are in shear’ (Brown, 2004, p.38). This is due to the structure being tubular. To carry the shear loads, different strategies can be seen to help with it. The first strategy shown from as lotus is using the ‘walls of the tube consist of shear panels’ (Brown, 2004, p.38). Another strategy seen to counter shear loads is by using a ‘triangulated ‘bay’ of welded or brazed small tubes’ (Brown, 2004, p.38). This strategy can be a good choice due to how efficient it is due to its weight. This strategy to counter shear load can be seen in some ‘specialist sports cars’ (Brown, 2004, p.38). An example of this would be the TVR M series which released its first M series vehicle in 1972. An advantage of a backbone chassis is the ‘structure has good torsional rigidity’ Rangam (2020). This allows it to be able to twist more than a ladder chassis. A disadvantage to this style of chassis is the ‘manufacture of the backbone chassis is quite expensive’ Rangam (2020) This will lead to an increase in the price of the car, which could mean some customers may go for a more affordable vehicle from a different company. 
A development to the backbone chassis structure, lead to the creation of the triangulated tube structure. The triangulated tube structure isn’t just limited to the backbone chassis structure as it is a common approach in the bathtub design, this is when the ‘triangulated structure surrounds the outside of the body’ (Brown, 2004, p.39). The benefit of this structure is that the ‘coachwork can consist of thin sheet metal cladding, attached directly to the framework’ (Brown, 2004, p.39). If the vehicle is an open car it can lead to problems as it ‘interrupts the ‘closed box’ needed for torsion stiffness’ (Brown, 2004, p.39). To fix this issue the solution is to ‘box in either the transmission tunnel, or the dash/cowl with triangulated bays’ (Brown, 2004, p.40). Another way to improve the torsional performance of the structure is through the ‘stiffening of the edges of the passenger compartment top opening’ (Brown, 2004, p.40). A negative side to the triangulated tube structure is that the ‘method of construction if best suited to low volume production’ (Brown, 2004, p.40). This is because the structure requires quite intensive manufacturing and due to the complicated process, it is hard to produce a substantial amount of these vehicles. This would lead to a smaller amount of people looking to purchase the vehicle due to an increase in price due to the labour time needed to create the vehicle.
There are some more modern structures out there. The first one being the pure monocoque, the pure monocoque is a rare structure for certain reasons. The first reason being for the ‘monocoque to work efficiently, it requires a totally closed tube’ (Brown, 2004, p.41). For practical usages of this design, it would hinder the design of the vehicle as it wouldn’t allow for ‘openings for passenger and outward visibility’ (Brown, 2004, p.41). To have these on the vehicle would require ‘interruptions to the single shell’ (Brown, 2004, p.41). This would be a negative feature for the design as it would lower the torsional stiffness. The shell also has other requirements for it such as reinforcement, this is to ‘prevent buckling and to carry out of plane loads’ (Brown, 2004, p.41). Another modern structure is the punt structure. This design is ‘usually of sheet metal construction, in which floor member are of large closed section, with good joints between members’ (Brown, 2004, p.41-42). This uses a ‘grillage structure of members with high torsion and bending properties locally’ (Brown, 2004, p.42).  The vehicles upper body structure is ‘treated as structurally insignificant’ (Brown, 2004, p.42). The benefit of this design comes from the structure, as the ability to use ‘different body styles, or rapid model changes are required’ (Brown, 2004, p.42). The negative of this design is that it is normally used for ‘low production volume vehicles’ (Brown, 2004, p.42). This type can be seen of vehicles such as the Lotus Elise. Finally for another niche chassis design there is the birdcage frame. The birdcage frame structure design is ‘relatively small section tubular members are bult into still jointed ‘ring-beam’ bays, welded together at joints’ (Brown, 2004, p.42). This design choice is seen in the Audi A2, the birdcage frame was chosen because ‘the various beam sections are of extruded or cast aluminium, and so they must be assembled into this structural concept using welded joints’ (Brown, 2004, p.42). The benefit from the birdcage frame is the ring beams in the design are ‘moderately effective at carrying local in-plane shear’ (Brown, 2004, p.42). The negative side to the birdcage frame is that it is not very weight efficient for a shear structure.
The most commonly used vehicle structure is the integral body structure. This design is mostly commonly seen with vehicles that are mass produced. The integral body structure was first seen in the 1930s with the most prominent example being the ‘Citroën 11 CV’ (Brown, 2004, p.43). The design is a ‘spot welded, pressed steel sheet metal body’ (Brown, 2004, p.43). This allowed the vehicles to be mass produced, it also meant that the ‘body is self-supporting’ (Brown, 2004, p.43). This meant there was no need to have a separate chassis anymore, leading to a decrease in the vehicles weight. A benefit for this design choice is that it led to an increase of torsional stiffness in vehicles. This can be seen from a study carried out in 1938, where a Hillman 10 HP from 1938 with a body on chassis design was compared to the exact same model from 1939 but with an integral structure instead. For the body on chassis design the torsion stiffness was ‘934 Nm/deg’ (Brown, 2004, p.44). When reviewing the integral structure, it is clear the torsion stiffness had risen to ‘3390 Nm/deg’ (Brown, 2004, p.44). This gives good reason for the vehicles at this time period to swap to the integral structure due to the increase in torsion stiffness, whilst also being to be mass produced. The design of the structure is a ‘mixture of the monocoque and the birdcage’ (Brown, 2004, p.44). The structure forms a ‘closed box torsion structure’. This is achieved due to the ‘walls of the box, consist of the skins panels where possible’ (Brown, 2004, p.44-45).  If there are any openings required, ‘open bay ring frames’ are used to from the surface of the box. To create the structure there are different methods used to connect the panels with the body components, examples of this are ‘spot welding, although clinching, laser welding or other methods are sometimes used’ (Brown, 2004, p.45).  The downside to the integral body is that it has ‘relative aversion to redesign’ Simanaitis (2011). This problem occurs from the outer skin of the vehicle as it cannot be redesigned due to it carrying part of the load. Another problem that can come from an integral structure is corrosion may occur, this is caused by ‘unitary structures inherently have niches where moisture may accumulate’ Simanaitis (2011). There are some ways to help stop this from happening, one example of this is to ‘isolate these regions from outside encounters, especially road salt’ Simanaitis (2011).
For the future of vehicle designs, it is possible a change in vehicles structures can be seen due to the increasing number of electric vehicles. Battery Electric Vehicles (BEV) when compared to the Internal Combustion Engine (ICE) vehicles work out to be ‘fairly simple and easy to operate’ (X-Engineer, 2017). The simplest design for an electric vehicle consists of ‘high voltage battery, an electric motor with power electronics controller and a single speed gearbox’ (X-Engineer, 2017). This allows for benefits for the electric vehicles such as there ‘high efficiency, reliability and relatively low cost of the electric motor’ (X-Engineer, 2017). Whilst electric vehicles have all these benefits and have a lesser impact to the environment then ICE vehicles, they still have the downsides to them. One of the main downsides to an electric vehicle is that lack on infrastructure available for them, this stop buyers in rural areas from buying a BEV due to them only being able to charge them at their home. When it comes to the design of the structure of a BEV, it is set up so the ‘powertrain on the front axle and the high voltage battery in the floor, between the front and rear axle’ (X-Engineer, 2017). When set up like this it gives more room to the passenger areas and more storage room for a boot. Since the battery is the heaviest component in the vehicle it is usually placed very low in the bodies floor, this gives the vehicle ‘a very low center of gravity’ (X-Engineer, 2017). Vehicle design does change with the type of BEV, for example a high-performance BEV such as the Tesla Model S has two electric motors instead of one. The benefit of doing this, provide the vehicle ‘all-wheel drive (AWD) capabilities as well as very good performance in terms of acceleration and driving dynamics (torque vectoring)’ (X-Engineer, 2017). 4 motors can even be seen on higher performance vehicles an example of this design would be the Rimac Concept One. The Rimac being a high-performance sport car leads to its design being different to all other electric vehicles due to the powertrain having 4 motors as there is ‘one for each wheel. Each motor has its own gearbox, in the front there are single-speed gearboxes while in the rear there are two-speed gearboxes with carbon fiber clutches’ (X-Engineer, 2017). Another future design for BEVs is the REE Automotive platform.
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Figure 2 – REE Automotive Platform (REE Automotive, 2019)
The platform works by using REECorner, what this does is it ‘integrates all critical vehicle components (steering, braking, suspension and powertrain) into the arch of the wheel’ (REE Automotive, 2019). This is powered by a REECorner ECU, each wheel has its own REECorner and ECU. This is controlled by the REECenter ECU, this controls all of the corner level functions. 
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Figure 3 – REEcorner (REE Automotive, 2019)
The platform has a ‘high RPM electric motor, single wheel steer-by-wire technology and preventative maintenance AI’ (REE Automotive, 2019). This allows for the platform to be controlled autonomy with a ‘Fully redundant Fail-Operational systems’ (REE Automotive, 2019). The main benefit of this platform is that it can be custom made for the customers’ requirements. This can be seen from the different models available, the P1 model is the smallest one available with a max cargo load of ‘350 kg’ (REE Automotive, 2019). The P1 is most suitable for an autonomous delivery device.
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Figure 4 – REE P1 Platform (REE Automotive, 2019).
Whereas P2, P4 and P6 are more seen as transport devices, the P2 being the smallest out of the three has a passenger limit of 4. The P2 is able to go up to ‘120 km/h’ (REE Automotive, 2019). Whilst also having a range of ‘420 km’ (REE Automotive, 2019). The P2 design would be best suited for a small taxi
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Figure 5 – REE P2 Platform (REE Automotive, 2019).
On the bigger side is the P6, the P6 can be used for passenger vehicle, carry cargo with a driver or autonomously carry cargo. The P6 has a max speed of ‘up to 110 km/h’ (REE Automotive, 2019). And has a range of ‘350 km’ (REE Automotive, 2019). With the passenger design the P6 would be able to carry ‘up to 12 Max. passengers’ (REE Automotive, 2019). Whereas when using it for cargo it has a maximum payload of ‘2721 kg’ (REE Automotive, 2019).
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Figure 6 – REE P6 Platform (REE Automotive, 2019).






















3. [bookmark: _Toc69774351]Development in Safety, Manufacturing and Materials
3.1 [bookmark: _Toc69774352]Vehicle Safety Features 
From the time when vehicles got more widespread since the early 1900s, vehicle have implemented more safety features to help reduce the number of deaths that occur on the road. An example of an early safety feature that is still used today is the headrest, this was invented be Benjamin Katz in 1921 with the idea to ‘reduce the harm caused by whiplash in rear-end accidents’ (The AA, 2020). Another important testing method first came out in this time in the first ever crash test this was conducted by general motors in 1934. This then led to the creation of the crash test dummy, it was created by Samuel W. Alderson but was originally ‘used for aviation. Alderson then created a crash test dummy for motor vehicles in the early 50s’ (The AA, 2020). Another The 1950s led way to a lot of safety devices being developed on vehicles, two examples being the three-point seatbelt and a vehicle crumple zone. The seat belt being the most effective safety technology, a study from NHTSA shows that the ‘study of lives saved by vehicle technologies found that, between 1960 and 2012, seat belts saved more lives—329,715, to be exact’ (NHTSA, 2019). Legislative action started taking place in the 1970s and 1980s as, this can be seen in 1983 where ‘wearing front seatbelts becomes compulsory in the UK with 90% of British drivers complying immediately’ (The AA, 2020). Another In 1991 Volvo introduced a side impact protection system to its vehicles, this was designed to ‘spread the force of impact over the entire side of the car rather than one section.’ (The AA, 2020). Another In the 2000s we have seen safety features on vehicles to help reduce the number of injuries to pedestrians. This is done as ‘passenger cars are responsible for 48%, 42% and 48% of pedestrian, cyclist and powered two-wheeler fatalities, respectively’ (Euro NCAP, 2015). Safety features such as Volvos pedestrian detection system help reduce the number of deaths on the road by braking the vehicle when a pedestrian is detected, this is completed using ‘camera and radar technology to keep an eye out for other vehicles and pedestrians’ (The AA, 2020). The main change seen to chassis designs since the implantation of safety features is crumple zones on vehicles. Crumple work by transferring ‘kinetic energy into controlled deformation, or crumpling, at impact’ (Travelers ,2019). The helps decrease the severity of the impact of the occupants by ‘lowering the average impact force, and increasing the survival space for the belted passengers’ (Travelers ,2019). Safety features are vital of vehicles as in 2012 ‘250,000 people were seriously injured in road accidents in the EU-27 compared to the 28,000 road fatalities’ (Euro NCAP, 2015).  This means for every death ‘there are an estimated 4 permanently disabling injuries, 8 serious injuries and 50 minor injuries’ (Euro NCAP, 2015). 
3.2 [bookmark: _Toc69774353]Technology development
When vehicles were first produced, production took ‘over 12 hours to assemble’ (Eagle Ridge, 2017). This was because the vehicles were all made by hand. It wasn’t until 1913 where ‘Henry Ford automated the manufacturing process of automobile construction’ (Eagle Ridge, 2017). This was a huge benefit to the reduce the time taken to manufacture the vehicles as with the ‘assembly line, it took 2.5 hours’ (Eagle Ridge, 2017). Before the implementation of the Ford’s quickest method of making their cars was for them to be ‘assembled on benches which were moved from one team of workers to the next’ (Ford, 2018). To achieve the goal of mass production work productivity had to be increased, this was achieved as ‘workers were placed at appointed stations and the chassis was hauled along between them using strong rope’ (Ford, 2018). The process would stop at certain sections for different parts to be fitted. The final assembly line would start with the bare chassis as it moved along it would be built up, the essential part of the process ‘was that all feeder lines along the route were synchronised to supply the right parts, at the right time’ (Ford, 2018). This process led to ‘with a complete car leaving the line every 10 seconds of every working day’ (Ford, 2018). The vehicle creation process had been led to become automated, this had led to benefits with the use of industrial robots as they can handle ‘everything from welding to assembly to painting, robotic automation is indispensable on the automobile shop floor’ Bansal (2020). These robots are able to work 24/7 and whilst working at quicker speed than a human can do. This has led to the downside of an increase in the loss of jobs, as ‘the capabilities of automotive technologies have continued to advance, car production lines have required fewer and fewer people’ Murphy (2020).
3.3 [bookmark: _Toc69774354]Materials
Vehicle materials have change over time with the aim to make vehicles lighter. The Ford Model T released in 1908 had aluminium body panels but they had to switch to steel ‘from 1919 through the 1970s due to the cost’ (Office of Energy Efficiency & Renewable Energy, 2016). The first chassis frames were built by carpenters in the 1920s, these would be built ‘out of timber, leading to body structures of very low stiffness’ (Brown, 2004, p.31).  During the 1930s with the start of mass production, it was now no longer practical for ‘fabric-covered wood-framed car body was not amenable to large scale mass production’ (Brown, 2004, p.33). Due to the high volume of vehicles needed, the materials of choice for vehicles changed to steel. This had the added benefit of ‘much greater stiffness in the body, particular for torsion’ (Brown, 2004, p.33). The first use of fibre reinforced plastic panels was in 1953 on 300 Chevy Corvette’s ‘The panels were made in open moulds by hand rolling polyester resin into glass-fibre mats’ (Office of Energy Efficiency & Renewable Energy, 2016). Some specialist vehicles using a backbone structure used glass reinforced plastic as ‘vehicles of this type, the combined torsion stiffness of the chassis and the attached body together is greater than the sum of the stiffnesses of the individual items’ (Brown, 2004, p.38). In 1968 saw the introduction of reinforced fabric with a resin, in the 1970s ‘Corvette panels were increasingly switched to sheet moulding compound and lead many manufactures to turn to composites’ (Office of Energy Efficiency & Renewable Energy, 2016). Asura’s NSX in 1991 was the first production car with an all-aluminium body, NSX also ‘featured a number of innovative production-car technologies, including forged pistons and titanium connecting rods’ (Office of Energy Efficiency & Renewable Energy, 2016). Aluminium has the benefits of ‘Technology is fairly mature, good stiffness, strength and energy absorption’ (Office of Energy Efficiency & Renewable Energy, 2016). But it does have some negatives in ‘Higher cost than steel, joining to other materials, and limited formability issues’ (Office of Energy Efficiency & Renewable Energy, 2016). Carbon fibre has seen its uses in monocoque chassis vehicle such as race cars, this is the material of choice as ‘Carbon fibre in race cars is ideal because carbon fibre is poor at conducting heat, unlike other metal materials. The lowered ability to conduct heat means that it’s easier to manage the heat coming from race car parts’ (SMI Composites, 2020). Since the use of carbon fibre is expensive, it will see use in F1 cars due to the need of the material and the budget available, but it wouldn’t be seen on street vehicles due to the price. This negative side can also be seen in the use of magnesium chassis’, whilst the benefit of magnesium being ‘High stiffness and strength, compatible with existing infrastructure for stamping’ (Office of Energy Efficiency & Renewable Energy, 2016).









4. [bookmark: _Toc69774355] Calculation of Simple Structural Surfaces 
To calculate the torsional load being applied on the vans structure, two equations were used to calculate the load at two points. The equations  and are used to calculate the torsional load. Using the numbers given from the question, the two equations are able to be filled out as  and . Since both equations use the same numbers, they both give an answer of 1875N. These values will be used to help calculate the sheer load at 6 different points. To calculate the torque on the vans, structure the equation T = P2w = P3w. Since P2 and P3 are the same value, the torque can be calculated using T = P2w. T = 1875*2 This give the torque on the vehicle a value of 3750N.

To calculate the sheer loads on panels 1 to 6, the first panel that has to be calculated is panel 6 this is because the value of Q6 is used to calculate other sheer loads. To calculate Q6, the equations used is . When filling out the equations with the numbers, it looks like this . This equation gets simplified down into                       . From this point further simplification can lead to , Once simplified to this point it can be easily worked out. The value of Q6 given from the equation is 750N. To Calculate Q1 the equation , when the numbers are subbed into the equation  From this equation Q1 is given as 375N. For Q2 the equation used is , when the equation had the numbers subbed in it looked like . When calculated using the equation the value of Q2 is 2250N. The equation for Q3 is given as , when the numbers are subbed in both h1 and w have the same value of 2. This means the two numbers cancel out leading to Q3 = Q6, this leads both sheer loads to have the same force of 750N. The Q4 equation is given as , the equation was subbed in as , this gave Q4 a value of 1125N. For the final calculated value of Q5 the equation is , the equation will be subbed in as                   this gives Q5 a value of 530.3N.










5. [bookmark: _Toc69774356] Sheer Forces Calculations
To calculate the sheer stress caused the equation  was used. This equation was used on each sheer panel of the vehicle, using the biggest force on each sheer panel divided by the area, shows the force on each panel. Below it shows the sheer force on the panels, it is organised so the biggest force is at the top and the smallest force is at the bottom.
7   = 1.02 MPa
6   = 1.02 MPa
9  = 0.453 MPa
10  = 0.375 MPa 
8 = 0.375 MPa
5  = 0.375 MPa
4   = 0.375 MPa
3  = 0.188 MPa
2  = 0.188 MPa
1 = 0.188 MPa
Complex stress theory was then used to calculate the maximum principal stresses on the vehicle, the equation used for this is . Since the vehicle is shear force only  are both equal to 0. For an example this leads the maximum principal stress of panel 1 to be  . This method would be the same for each of the panels.
When looking to improve the access to the rear of the van, an example of this would be leaving the back doors open whilst transporting goods. By doing this it will make it so shear panel 5 were to be removed, this would have a negative effect on the vehicle. The first effect it would have on the vehicle is making it so that Q4 would no longer exist, this causes two problems. The first being that shear suspension loads can no longer be transferred to the sill, secondly no shear force will be applied to the roof. This lead both Q5 and Q6 to be equal to 0, this will cause this to both have negative effects. The roof now has no load applied to it leading to Q6 being no longer needed for equilibrium. The sidewall will no longer have any loads applied to them causing Q5 to no longer exist. This will make all the moments go through the floor, resulting in making the structure very inefficient. 




h
6. [bookmark: _Toc69774357]Conclusion 
It is evident that vehicles have developed through time, evolving to help benefit the needs required. This can be with material choice for vehicle chassis’, as we have seen the use of aluminium to help reduce the weight in the street car as it helps to increase fuel efficiency. This can get taken even further with the material choice for F1 car which use carbon fibre to keep the weight as low as possible but with the downside of cost. The advancement of vehicle safety can be seen with the use of safety feature such as seat belts. The development of vehicle design has help decrease injuries on using passive vehicle feature such as crumple zones. In the future, vehicle design will change around eco-friendly vehicles, such as electric vehicles with the potential to look into autonomous vehicles. This new style of vehicle will help shape the vehicle designs of the future. 
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Number of Cars in the UK by Fuel Type

Petrol 19,236,721
Diesel 12,852,314
Hybrid Electric 521,891
Plug-in Hybrid Electric 146,464
Battery Electric 90,858
Gas 25,623
Range-Extended Electric 9,926

Total 22,884,320




