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Summary of Topic
The contents of my essay cover my love and appreciation for the world of Rally Motorsport. In this essay I explain the concept of rallying covering its rich history and present the argument as to why it is less popular in comparison to other motorsports. I also provide suggestions that might improve the general popularity of the sport and discuss my reasons for choosing to redesign two of my favorite rally cars for my independent project.
[image: ]From the beginning of time mankind has always pursued the means of creating entertainment simple for the benefits of the fun and enjoyment that it brings. The complexity of entertainment has evolved over the years into what we know today and includes art, film, sports and more. For some people, including myself entertainment comes from watching motorsport of which there are various forms. Personally, my favorite is rallying of which it can be argued this motorsport does not receive as much recognition as others in this category. For me rallying is special. It is something I grew up with as a child and has inspired me to study Automotive Design. My earliest memory of rallying is watching an old season review DVD of the 2002 World Rally Championship. My parents bought me my first video game console, the PlayStation 2 and my father gave me the first video game I ever played, a rally game called WRC 2 Extreme. I have kept both the DVD and PS2 game to this day and treasure them. As well as video games and DVD’s, I collected many model cars and Remote-Control Models of some of my favorite rally cars ranging from all eras. The reason for my love for rally motorsports is probably due to the fact that my father was a rally driver and participated in multiple Rally Acropolis events across Greece. Since I was very young I have had the opportunity to go to few rally events and witness the cars and drivers in real life. It was amazing to hear the roar of the engines and the backfire of the exhausts echoing amongst the trees within the forest, waiting for the rally cars to appear around the corner of the rocks where they finally emerged and sped past showering the spectators with grit and stones whilst leaving a suffocating trail of dust behind them. By the end of each day I would return home covered from head to foot in dust and extremely thirsty but very happy! Experiencing the Rally Acropolis as a live spectator was life changing for me. Although the Rally Acropolis was cancelled in Greece after 2011, it didn’t stop my love and interest for the sport. I always continued to search for the latest news about drivers, cars and manufacturers joining and leaving the WRC. On the 9th of September this year I had the opportunity to attend the WRC Rally Acropolis Event. It was the first time in over 10 years that the rally was held in Greece. Witnessing the new cars in action was a dream come true and hearing them race through the forests of Parnassos was the most amazing experience. The event inspired me to design my own rally cars. My independent project aims to show my love of Rally Motorsport by redesigning two iconic rally cars and hopefully helping rallying to become more popular by promoting sustainability, rivalries and drama between teams in order to further gain the interest of the general public.









Fig. 1: WRC 2 Extreme
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Description automatically generated]Rallying in general has remained popular to this day. However, by far the most popular motorsport currently is Formula One. Unfortunately, Rallying is not as popular as Formula One. Many people argue that rallying is more extreme, difficult and somewhat more dangerous than Formula One. Whilst Formula One Drivers compete on closed tracks at high speeds endeavoring to find the perfect racing line, battling wheel to wheel with their rivals, Rally drivers need to navigate their way through tight roads and forests at high speeds whilst relying on their co-driver to verbally inform them of the stage ahead and at the same time being unaware of how far ahead or behind in time they are in relation to their rivals. As quoted in the video game WRC 3 “Track Drivers see the same corner thousands of times, rally drivers see a thousand corners one time”. I believe that Formula One is more popular than the World Rally Championship because of its marketing techniques. During the last few years, Formula One rebranded itself with a serious and dramatic image by promoting drama and rivalries between drivers and teams through the use of social media and Tv Series. Series such as Formula One Drive to Survive on Netflix, focus on the drivers and teams themselves promoting the work, pressure and sometimes danger they face during their lowest and greatest moments. The drivers themselves are seen as celebrities and with the help of social media their opinions and struggles during race weekends can be seen. This helps to promote the sport and gain popularity where WRC is currently lacking. Throughout the history of rallying up to the present time there have been many battles between manufacturers and drivers alike in their quest to win the championship. I believe that if the World Rally Championship organizers were to change their marketing strategies by promoting the ‘drama’ of the sport and the rivalry between competitors, it would increase its popularity and thus increase manufacturers interests to enter the sport.
Fig. 2: F1 vs WRC



The World Rally Championship is a uniquely demanding competitive series where drivers and manufacturers travel across the world to compete in many different countries, each presenting their own unique challenge. It is a colorful, dramatic and unpredictable journey. The contrast in terrain, gravel, snow and tarmac present their own challenges. Gravel presents drivers with rough, rugged and bumpy terrain as the car move sideways around fast and tight corners. Snow forces the drivers to use spiked tires to fight for traction by biting into the icy surface offering stunning grip. Finally, with tarmac the cars are lowered to race mode and are fitted with slick tires for maximum grip and speed. Along with the terrain, there is also contrast in conditions. Hot dusty mountain tracks, freezing forests, glorious sunshine, the darkness of the night, deep fog, heavy rain and slippery mud. No two events are the same. Hence the WRC’s reputation as the ultimate test of man and machine. On the special stages the action plays out in front of huge crowds, all part of the colorful and noisy spectacle and enjoyed by tv audiences worldwide. The competition is typically staged on public tracks and roads which are closed off for the rally weekend. Fiercely competitive, the World Rally Championship features some of the world’s leading car manufacturers and finest drivers. The WRC rally events typically run over three days featuring around 20 timed special stages. The task of each crew is to complete each stage with the fastest time possible. The quickest crew to complete all stages overall are the winners of the rally. The WRC is very much a team sport as manufacturers typically run two or three cars at each event. The cars themselves are high tech modified versions of commercially available production cars. Each car consists of a crew of two. The driver and the co-driver, the latter of which is armed with pace notes, which serve as a crucial guide for the road ahead.  The pace notes are made up with of a unique language or code that signifies each upcoming twist, turn, jump and danger in the road ahead. The co-driver’s task is to relay all of the information he reads to the driver from the start of the race, until the end of the event, describing every turn moments before reaching it. This allows the driver to approach the corner at optimum speed in the correct gear and on the right line. In these moments Rally drivers need determination, speed, courage and control. Communication and concentration between the driver and the co-driver are key to winning. A moment of miscommunication could mean the difference between victory and defeat. Located in between stages are the services parks. These serve as an operational hub and home for the weekend to a team of mechanics who prepare and often repair high powered WRC cars with extraordinary skill and speed whilst racing against the clock. If the mechanics delay in repairing the car, the crew will receive a time penalty. Even after big crashes, crews can usually return to the rallies with their cars fully rebuilt thanks to the mechanics skill and hard work. Sometimes however, the damage incurred to the vehicle forces the crew to make repairs in the middle of the stage with no help allowed from the spectators. Even when the race runs smoothly, there are regular service stops routinely in the middle and at the end of the day. Running repairs and making changes to the setup of the vehicle, enable the drivers and their cars to resume the race and the new challenges that lie ahead. 
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Fig. 3: Modern Generation
The first true rallying event was the Paris to Rouen Horseless Carriage Competition held in 1894. The race was quite popular and the style of city-to-city races across France and other parts of Europe slowly gained popularity. Iconic concepts of rallying found their origins at approximately the same period of time. The concept of cars racing individually against the clock, timed entry and exit points and pace notes originated at this point. The first official Rally event was held in Monte Carlo in 1911. The event was an overall success. Despite the devastating effects of World War One and Two rallying continued to gain popularity. The Rally Monte Carlo returned in 1924 and regardless of the effects of WW2, it has since been an annual event for 100 plus years. Numerous rallies were organized in other parts of the world such as France, Italy and the United Kingdom. Following WW2, rallying regained popularity in the 1950s and additional rallies such as the Swedish, Finland and Akropolis Rally started to emerge. By the 1960s it was necessary for cars to become homologation specials. The cars would be given modifications such as engine power and weight loss. This change caught the interests of car manufactures and changed the rallying landscape to what we have come to have known today. It is because of these previous events that we can appreciate the birth of some of the most iconic automotive machines. Cars such as the Mini Cooper (considered to be the first true rally car), Saab 96, Lancia Fulvia HF, Alpine A110, Lancia Stratos, Ford Escort, Audi Quattro S1, Lancia Delta and Subaru Impreza have been noted as some of the greatest rally cars of all time. Throughout time Rally cars have remained similar to their commercial production counterparts with modifications to the engine, interior and weight being the only changes throughout the vehicle. In the 1980s however, the FIA invented a new rally class which featured a new set of rules. The class was known as Group B. Some of the most extreme and dangerous rally cars of all time such as the Audi Sports Quattro, Lancia 037, Peugeot 205 T16, Renault 5 Turbo, MG Metro 6R4, Lancia Delta and Ford RS200 emerged from the Group B Category.
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Fig. 4: The First Rally Car


Group B had fewer restrictions then other rally categories. This meant that manufactures had the creative freedom to design the perfect race car. This also meant Group B was the perfect opportunity to experiment with and showcase new technology and for manufacturers to be innovative. One of the most successful and perfect examples of manufacture innovation was Audi. Audi was founded in 1909 by August Horch with the purpose of industrial production of luxury cars. The company’s slogan was ‘progress through technology’. Audi was the first car manufacturer to initiate legitimate impact tests in 1938. They were the first European car manufacturer to release a hybrid car to the market in 1997 and the first to win the Le Mans 24hr race with a diesel engine in 2006 and a hybrid car in 2012. Pushing the concept of innovation and style new Audi models on the market show an impressive feature regarding the headlights and the taillights, trying to combine visibility importance with the most ground breaking design increasing creativity and innovation. By far Audi’s most successful innovation was in 1980. They were the first car manufacturer to use all wheel drive technology in family cars by creating the quattro all wheel drive system. In 1977, Audi was developing an all-wheel drive vehicle for the German Military. All- Wheel Drive (AWD) has the capability of sending the power of the engine to all four wheels of the car simultaneously. Comparative tests performed in the deep snows of Sweden of Audi’s AWD vehicle with their Front Wheel Drive (FWD) Prototypes were conducted. The results showed that the AWD vehicle, even with a smaller engine and less power had better grip and overall handling on loose and slippery surfaces in comparison with the FWD prototypes. This initiated the All-Wheel-Drive revolution on the roads and in Rally. Following the positive results of these tests, Audi decided to use their new technology in every day family cars and performance race cars. In 1980, Audi debuted their new family car at the International Geneva Motor Show. It was a coupe with a boxy shape that showcased Audi’s new revolutionary AWD technology named Quattro meaning power to all four wheels. With the success of their sales Audi formed their new racing division and named it Audi Sport. Audi sport prepared the Quattro for rally events and participated in several WRC events in 1980 as a non-competitive entry. It was the first rally car with an AWD system, Turbo and 300 Horsepower. The results were very successful and in 1981 Audi officially entered the WRC as a competitive manufacturer with two cars. In 1982, Audi won its first manufacturers Championship. Its AWD system had been unrivaled. No other race car at the time was competitive enough to challenge the Audi Quattro. In 1983, Group B began and Audi entered the A1 and A2 Quattro in the sport. In 1984 they won their second Manufacturer’s Championship. In 1985, Audi produced the Sports Quattro S1 and continued to be successful in Group B until 1986, when Group B officially ended. The Sports Quattro S1 also broke the Hillclimb Pikes Peak Record 3 Consecutive Times. The Audi Sports Quattro S1 has become an icon in the world of Rallying. Many critics and automotive enthusiasts consider the Sports Quattro S1, one of the best, if not the best rally cars of all time. World Rally Champion Hannu Mikkola once said in an interivew  “The sensation of driving the Audi S1 on the limit in the Ouninpohja stage of Rally Finland 1985 was surreal. In my 30+ year career, it was the only time that I felt like I was outside of the car looking in”. It’s AWD system proved revolutionary and set the foundation for what rally cars have evolved into today. It’s engine sound has the reputation of bein one of the most iconic sounding engines of any race car to this day. The Audi Quattro reshaped Audi as a manufacturer, making them well known and established for their AWD systems and innovative technology. Although Audi no longer participate in the WRC, they continue participating in other motorsports such as Rallycross, Le Mans, Formula E, and in the future Rally Dakar 2022. With the new regulations set for 2022 for the WRC, the possibility opens for new manufacturers to enter the sport as it sets its goal on promoting sustainability. It makes sense for one of those manufacturers to be Audi. If Audi returned to the WRC, there would be a massive gain in popularity and interest for the WRC. The history between Audi and the WRC is special as both formed each other into what they have become today.  For my independent project I chose to design a modern interpretation of the Audi Sports Quattro S1 as it is an icon for many motorsport enthusiasts and is one of my personal favorite rally car designs. I grew up playing with many rally games such as the official World Rally Championship Racing Games and Colin McRae Dirt Rally video games, many of which included the Audi Sports Quattro along with a vast variety of other rally cars. As well as driving this car in video games I also owned video cassettes and DVD’s that showed the Group B era of Rallying and I remember very distinctly the Audi Quattro with its iconic yellow, white and black livery and unforgettable engine sound. Driving the car in the game and watching it on old video tapes whilst hearing the amazing noise the engine produced made it something really special. I began researching every design variant of the Quattro, starting with the first model from 1980, through to the S1 and Pikes Peak variants. Design changes throughout the Quattro’s production life cycle were very minimalistic. They all maintained a simplistic boxy design. The S1 and Pikes Peak versions of the Quattro included a wide body kit. Distinct features of the body kit were the wide snowplough like front wheel arches with big boxy side rear intakes and the addition of a huge rear ring which was added for extra downforce. Finally the iconic triple rally lights were fitted at the front of the car for better visibility during night races. I would like to include all of the prementioned features in my final design. I have researched current Audi designs to understand Audi’s modern design language. My design is particularly inspired by the Audi R8 supercar. The design is low, aerodynamic, sleek and aggressive. These are the characteristics I want to include in my design, showing respect to the original design and Audi’s modern and more aggressive design language. Continuing Audi’s dedication to innovation and technology, my design will feature an active aero system that adjusts itself during rally stages in order to improve performance and driving stability. By using renewable fuel created by food wastes, the new design would promote sustainability by reducing the amount of pollution in the [image: A car driving on a snowy road

Description automatically generated with low confidence]environment, therefore allowing engines and their iconic engine sounds to remain in use.
Fig. 5: Audi Quattro


Over the years, the World Rally Championship has seen many successful car manufactures competing in the sport. However, the most successful one by far was Lancia. The Lancia Company was founded in 1906 by Vincenzo Lancia and Claudio Fogolin who wanted to produce well engineered, conservative, durable and elegant motor cars. Lancia’s first series of production cars from 1906 till 1921 earned them the reputation for good quality cars. Lancia held a reputation to produce innovative engineering with the release of the 1924 Lancia Lambda which was the first car to feature independent front suspension with springs, front break, a monocoque body and a narrow angle v4 engine. They produced elegant Italian design cars such as the Lancia Aurelia and the Lancia Spyder. Lancia is known for there many successes in motorsport. At the 1951 Mille Miglia Race, an Aurelia B20 finished 2nd overall, beaten by a Ferrari. In 1953, Lancia started developing race cars with Alfa Romeo Engineer Vittorio Jano. They produced the Lancia D24 which won the 1953 Carrera Panamericana, the 1954 Mille Miglia and Targa Florio grand prix races. Later in 1954, Lancia entered the Formula One Championship with the D50. In 1955, the core part of the f1 racing team was sold to Ferrari and in 1956 Formula One Legend, Manuel Fangio won the world Championship with the Lancia D50. By 1969, the Lancia company was purchased by Fiat. Lancia’s most successful moments in motorsport come from the world of rallying where they produced some of the most iconic and most successful rally cars of all time. The Lancia Fulvia was the company’s first rally car. It won every Italian Rally Championship from 1965 to 1973, and the International Championship for Manufacturers in 1972. Lancia’s success in rallying continued with the iconic Lancia Stratos designed by Bertone. It was powered by a 190 horsepower v6 engine from a Ferrari Dino with a body made out of fiberglass. It was the first purpose-built rally car. It won three manufactures titles from 1974 to 1976. The Stratos continued to win rally events with private owners until 1982. During the Group B era of rallying Lancia produced 2 iconic rally cars. The 037 and the Lancia Delta. The Delta was Lancia’s first All-Wheel Drive Rally car. Prior to rallying the Delta was voted as the family car of the year in 1980. Lancia believed that competing in rallies would help to further promote their cars. An aerodynamically tweaked composite body on a tubular spaced frame was used as well as an F1 inspired twin charged, 1.8L Four cylinder engine mounted in the middle of the car. This produced 500 horsepower and weighed less than 907 kilograms. In 1985 Henri Toivonen drove the Martini Racing Delta S4 to victory in the first event of the season at the RAC Rally. In 1986 the Delta S4 officially entered the World Rally Championship, but unfortunately tragedy struck when Henri Toivonen crashed at the Tour de Corse tarmac rally resulting in a fire which killed both him and his co-driver. Following this accident, the FIA deemed the Group B Category extremely dangerous and put an end to the category and the cars. In 1987 Group A was introduced and Lancia presented the Delta HF which won the constructors championship a record breaking consecutive six times and 46 rally events deeming the Delta the most successful rally car of all time. Regardless of the success of the Delta, I have decided to focus on the Lancia 037, as part of my project. The 037 was Lancia’s first Group B homologated Rally car. Lancia collaborated in 1980 with Abarth and Pininfarina to develop the 037. Based on the Lancia Monte Carlo, it had a supercharged 2.0 liter Inline 4 engine producing 280 horsepower and was mounted longitudinally in the car in order to fit a better suspension set up. The suspension setup was composed of an independent double wishbone used on both the front and rear axles. Duel shock absorbers were installed at the rear for better durability and driving stability. The car consisted of a tube frame with lightweight composite bodywork. The Lancia 037 entered the 1983 World Rally Championship and competed in what is now known as one of the greatest rivalries in Rally Motorsport History. At that point in time, car manufacturers had established that All Wheel Drive is key to winning the World Rally Championship. Audi was the prime example and set the standard for the sport with the Quattro S1. The Lancia 037 however was rear wheel drive. It already had a significant disadvantage compared to the Quattro. The Quattro had been dominating the World Rally Championship prior to the 037. The chances of Lancia winning were extremely low. Despite the many disadvantages, the 037 battled with the Quattro throughout the year and eventually won the manufacturers title. The Lancia 037 became one of the most memorable and loved rally cars of all time. It was the last rear wheel drive car to win the World Rally Championship Title. The 037 was later replaced with the dominating Lancia Delta. Including the Stratos, 037 and Delta, Lancia had a total of 74 victories and 11 championships throughout their career with the WRC, making them the most successful manufacturer of the World Rally Championship and a manufacturer name synonymous with rallying. Most rally enthusiasts agree that Lancia is the greatest rally car manufacturer of all time. Today Lancia barely exists anymore. They exist under the Fiat Chrysler Company and sell only one car, the Lancia Ypsilon, in Italy. Car enthusiasts wish Lancia would return to its former glory. Recently however the Stellantis group purchased the fiat Chrysler company and plans to reintroduce the Lancia brand by 2024 and hopefully expand the brand across Europe. What better way to promote this expansion by entering the World Rally Championship? A future reentry of Lancia to the World Rally Championship could create an increased amount of popularity for both the company and the sport. For the WRC, it would mean that its most successful car manufacturer would return to the sport, and for Lancia it would give them the opportunity to promote their heritage and establish their place once more within the Automotive Industry.  For my independent project I have chosen to redesign the Lancia 037. I believe that designing a new Lancia would be an interesting design case study as Lancia has not produced a new car since 2011. Because Stelantis will be rebranding the company in 2024, it will be interesting to predict what the new look for Lancia will be whilst bringing back to life one of their most iconic rally cars. Lancia holds a close place in my heart as whenever I think of the brand, I think of my father who was an experienced rally driver and used to participate in the Rally Acropolis. He has told me many stories about the many rally cars of that era and his love for the Lancia Rally cars. My father currently works as Head of the Aftersales Department at Autoone, Athens Greece. This company consists of the manufacturers Fiat, Chrysler, Jeep, Dodge, Alfa Romeo and Lancia. My father has driven a variety of company cars, many of which are Lancia’s ranging from Deltas, to Ypsilons and Themas. In essence, my decision to redesign the Lancia 037 is due to the love I have developed for the Lancia brand through my father. Similar to the Quattro, I experienced the Lancia 037 by watching it on old video tapes and driving it in video games such as WRC and Colin McRae Dirt Rally. Watching it drift round corners and take on massive jumps made it an exciting car to drive in the game. The 037 is my favorite Lancia Rally car design and possibly my favorite rally car of all time. I believe it to be the most unique and beautiful design of its era and essentially a supercar made for rallying. For the redesign I was influenced by the last Lancia models that were produced in 2011. Despite Lancia’s absence of new cars, there are certain design elements such as the front grill that remain throughout most Lancia Designs. The most recent designs were round and curved in comparison to the boxy designs of the 80s. Although attractive in appearance, I believe the older Lancia’s boxy design looks signifies them as a Lancia. Recently, Italian coachbuilding firm Manifattura Automobili Torino, designed a modern interpretation of the original Stratos Rally car. The design is very similar to the original whilst maintaining a modern look. My goal is to replicate the same effect with the 037 redesign. I intend to stay faithful to the original design whilst adding a modern twist. Key features of the original 037 are the grill, double headlights, front splitter, side intakes and rear lip wing. All features will be portrayed in the new design with a modern aspect whilst adding new features to add something new and refreshing to the design. Lancia’s design principles portray purity of lines, attention to the surfaces, and elegance. It is important that the design maintains those principles. Together with the Audi, it will use sustainable fuel to power the engine and will also include All Wheel Drive, as that is a standard rule for modern rally cars.
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Fig. 6: Lancia 037



I chose to redesign the Audi Quattro S1 and Lancia 037, both vastly different in term of origin, thought, meaning and technology. The Audi company originates from Germany and Lancia from Italy. Each of these countries with different traditions and cultures have different ideas regarding the opinion of what makes a good car design. It is interesting to compare these two designs. I intend the Audi Sports Quattro to be a more aggressive and extreme design, pushing the boundaries and limits of technology, using its active aerodynamic features in order to have an edge over the competition. The design whilst aggressive will remain sophisticated and complex in order to offer the ultimate driving experience to professional rally drivers. The design of the Lancia 037 will be more simple and refined promoting an elegant form. Whilst moving it should portray a moving piece of art with the focus of the design based upon beauty and simplicity. The design in comparison to the Audi Sports Quattro S1 will be less aggressive and more expressive with its body curves aiming to attract drivers with passion and a desire to experience Lancia’s legacy in a modern form. 
More importantly I chose these two cars specifically for their historical significance to each other. The battle for the Constructors Championship in the 1983 World Rally Championship between the Lancia 037 and the Audi Quattro is considered to be one of the greatest rivalries in motorsport history. Never before in rallying history have two rally cars, so significantly different from each other, competed for the Championship. When these two rally cars raced against each other they always created an intense atmosphere of excitement with spectacular moments for the spectators and this is why these cars are still loved today. The reason for redesigning these particular rally cars is that I would like them to able to return to the World Rally Championship once again. By reentering the WRC, the two manufactures would no doubt get the opportunity to relive the original rivalry which originated thirty eight years previously whilst at the same time promoting sustainability and thus generating public interest in both the manufacturers and the sport. Ultimately, the Audi company would further evolve and by using advanced technology and engineering secure their future in the World Rally Championship. Lancia would increase its popularity once more within the automotive industry and the World Rally Championship. Increased popularity for the WRC would help to secure the future of the series for many years to come. With the ever increasing advancement of filming techniques and devices such as, high resolution cameras, aerial drones, and on board and interior cameras which enable a worldwide audience the opportunity to have a better quality viewing experience, it seems only fitting that the iconic Audi Sports Quattro and Lancia 037 with their rich racing history should be redesigned to be appreciated in the future world of the World Rally Championship.
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Fig. 7: Audi vs Lancia
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