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Chapter 1 
Introduction
The vehicle I have chosen for this technical report is the 1991 Volvo 240 GL, the main I reason I have decided to go with this vehicle is that it is my daily driver. My 1991 240 is the five door 5-speed manual edition powered by the famous 2.0 Litre B200f red block engine. This engine produces around 117hp and 150Nm of torque from factory. 
The 240 model is a mid-sized family car designed to be cheaper, simpler, and more practical than its more expensive counterparts such as the 260 series. The 240GL came in several different variants including sedan, wagon and the 242GLT, a performance based coupe.  
Known for its extreme durability and straightforward design the 240 can handle a lot for wear and tear with minimal maintenance meaning even 30 years down the line many are still on the road. Arguably the best car to come from the Swedish car company Volvo and one of the most successful with close to 3 million produced between 1975 and 1993. 
The aims of this report is to see what factors impacted the design of the 240GL and to find out what contributed to its success over the years. 












Chapter 2
	2.1 – Materials
When deciding what materials to use when designing a vehicle a number of factors need to be considered, this depends on the intended function of each individual part but some of these factors include conductivity, ductility and fatigue over long periods of time. You also have to consider how it operates in various conditions and temperatures.
As a Scandinavian car brand, Volvo had to become very efficient at making strong performing winter vehicles and this partly comes down to the material selection. Making use of cold rolled steel and hard polyester plastics that can withstand the cold weather. However over the years it was in production some materials changed in the 240 for varying reasons.
For example the earlier models of 240GL used a cast iron engine head which was capable of withstanding a significant amount of abuse and can be easily fixed when they cut or crack meaning they don’t need to be replaced very often. However in the later years they switched to a aluminium head which although costs more saves massively on weight therefore increasing the cars mpg. On top of this aluminium conducts heat significantly faster than iron meaning the engine reaches operating temperature faster making cold starts easier going (Lewis, 2023).
2.2 – Manufacturing processes
Automotive manufacturing is complex and involves multiple steps including designing, testing, manufacturing, assembling, painting and more testing. This process has become faster over time through assembly lines and re using designs. For example the 240 series shares a lot of parts with other series like the 940, 740, 850,  and 260. This meant Volvo could save money by having less unique parts which costs money to design, test and produce. This also made finding parts and working on them easier for customers and mechanics. 
A major factor in the success of the Volvo 240 is the practical design which made it ideal for all kinds of people. It’s incredibly high reliability and comfort accompanied by a 41 cubic feet boot meant it performed well as a workhorse or a family car. This was further supported by giving the customers multiple engine options including a 2.0, 2.3 litre inline 4 petrol or even a Volkswagen 2.4 litre inline 6 or 2.0 inline 5 diesel (Waldron, 2021) which allowed customers to buy the right 240 for their intended use. 
2.3 – Safety Checking
Volvo were at the forefront of car safety for years and the 240 was no exception. Despite the fact the 240 lacked airbags in any models that came out between 1973 and 1993 it was voted the safest car in the world and the safest car in its class for ten years in a row with the lowest death rate of any vehicle in the US continent.
 This was due to then innovative safety features such as large crumple zones designed to redirect components (i.e. engine) away from the passengers, 3 point inertia-reel seat belts (invented and never patented by Volvo so other companies could use it to save lives) and rollover protection. In 1976, the Volvo 244 was chosen as the standard for future safety work by NHTSA in the USA on the grounds that it offered better protection for its occupants than any car of comparable size. This decision had a far-reaching impact on traffic safety requirements throughout the world automotive industry (Global, 2002) as other car companies started using Volvo safety designs on their own vehicles. 
2.4 – Aerodynamics
The main goals of aerodynamics in the automotive industry is to reduce drag and minimise noise emissions. This is done through wind tunnel modelling and numerical flow simulations, to measure and predict aerodynamic loads and pressures acting on a vehicle and the nature of the associated flow field, both external and internal (Cranfield, 2023).
The Volvo 240 although produced up to 1993 was at the end of the day a 70s design. And just like fashion the automotive industry follows trends, during the 70s the styling trend for vehicles was very boxy designs (Stromberg, 2016). Because of this the 240 is less aerodynamic than a lobster producing lots of drag and noise emissions, this is a large contributing factor to the cars poor mpg. However back then car manufacturers like Volvo were less concerned about good aerodynamics and focused more on creating cars that were spacious and practical, with a bigger focus on functionality than aesthetics. On top of this producing cars with lots of simple shapes and angles significantly reduced production costs.
2.5 - Emissions
In environmental terms, the Volvo 240 was the first car in the world to be fitted with a catalytic converter and Lambda sond. The system was launched in 1976 in the USA (Global, 2002). The Lambda sond system was an innovative way of reducing emissions through the catalytic converter by controlling how much fuel is sent to the engine cylinders optimising the air and fuel mixture which in turn makes the engine run more efficiently. It achieves this by a lambda probe in the catalytic converter measuring the amount of air and fuel in the unburnt hydrocarbons after the combustion. This information is then sent to the ECU which can then tell the engine exactly how much fuel it needs (AutoButler, 2019).
Despite this the Volvo 240 is not an efficient vehicle, averaging around 20-30mpg and has a worse CO2 rating then an aeroplane at around 225 g/Km. However this never hindered the success of the 240 as fuel prices 30 years ago were significantly less which meant having to fill your car up more often isn’t the same problem as it is now. If the 240 was released in the modern era it would come with a significantly more efficient engine reaching 40-50 mpg but would most likely lose its reliability. 
2.6 – Designs/Engines 
The Volvo 240 went through many improvements during its long production run but the overall exterior design went through very little to no change because if something works why change it. A testament to this is when the 700 series arrived in 1983 it was supposed to replace the 240, but Volvo sold more that year than it ever had before. As a tribute to its longevity, the 240 Series managed to outlive its presumptive successor by a year (Fitzgerald, 2021).
The 240 had several different engines over the years, starting off with the pushrod B20F which soon gave way to the redblock overhead cam B21F a slant four-cylinder engine that set the course for Volvo for the better part of the next two decades. These engines featured electronic ignition and an aluminium crossflow cylinder head with a single camshaft driven off the front of the crank by a toothed belt (Fitzgerald, 2021).
Between 1975 and 1886 the 240 came with the M45 a 4 speed transmission and eventually was improved on with the m46, a 4 speed manual transmission which came with overdrive .Overdrive is a gear in a vehicle providing a gear ratio higher than that of direct drive (the usual top gear), so that the engine speed can be reduced at high road speeds to lessen fuel consumption or to allow further acceleration (Sellén, 2023). The M47, a true five speed manual transmission replaced the M46 in 1987 and stayed in the 240 until 1993.






























Chapter 3
Current state of the industry
The car industry today is very different compared to when the Volvo 240 entered the market. The biggest challenge car companies are facing today is the new emission requirements being put in place by governments all over the world. For example in the UK all vehicles sold after 2035 must have 0 emissions (DepartmentofTransport, 2021). 
To meet this target car companies are starting to have to look into alternative fuel technologies like electric vehicles over combustion engine powered vehicles. There are already many successful full electric and hybrid cars on the road showing great potential with cheaper refuelling, efficient power delivery and fantastic torque figures. 
However electric vehicles have several hurdles that they need to overcome before they can become the dominating power source in the car industry. The lithium used in the batteries produces a lot of emissions when being mined, and as the lithium demand has increased from 500,000 metric tons to three to four million metric tons in around 9 years (Azevedo, 2022) it leaves the question of will producing all this lithium actually help reduce emissions or just increase it. On top of this electric vehicles are extremely dangerous to work on and lithium batteries are difficult to dispose of without damaging the environment even more. 










Chapter 4
	Conclusion
There is absolutely no doubt that the 240GL was a massive success for Volvo and it showed that sometimes you don’t need to massively change a car to keep it relevant. However modernising components to keep up with the car market is crucial and Volvo was able to do this by upgrading parts like swapping out the cast iron head for a lighter aluminium engine head. Or how they initially started off with a 4 speed Manuel but upgraded to the M47 a 5 speed manual in the later years of production allowing for better milage and smoother gear changing.
The fact that the 240GL could be used for all kinds of purposes also meant that it was the ideal vehicle for a wide range of people giving it a massive customer base. This was due to factors such as the simple practical design making it easy to work on for all levels of mechanical abilities, plenty of storage space in both estate and saloon, the famous reliability of the redblock engines, and some of the best car safety in automotive history. 
The 240GL and Volvo as a company has had an incredibly important impact on the car industry by setting the bar on car crash safety with inventions like the 3 point seatbelt. And nothing has changed in the 21st century with Volvo vowing to eliminate all fatalities and serious injury in all cars by 2020. 
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