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Audi at Le Mans: engine technology forges 
close links to production  
 
• Fuel consumption of the TDI units reduced by more than 20 percent 
• Direct technology transfer between motorsport and products  
• Piston area output significantly increased 

 
Ingolstadt, June 13, 2013 – One more week before the Le Mans 24 Hours 
celebrates its 90th anniversary. 15 years of engine development have been 
shaping Audi’s prototype racing commitment. Through intensive development 
work the engineers have repeatedly compensated for the restrictions imposed by 
the regulations while consistently enhancing efficiency of the engines fielded. 
 
Two major eras have shaped Audi’s commitment at Le Mans from the perspective of 
Ulrich Baretzky, Head of Engine Development at Audi Sport: Until 2005, gasoline 
engines powered Audi’s LMP race cars, since 2006 the engines have been diesel 
units. For Audi, this is linked to numerous innovations. 
 

• The Le Mans project began with a 3.6-liter gasoline engine that delivered 
around 400 kW (544 hp), and over 449 kW (610 hp) only a year later. A 
major stride achieved in 2001 was TFSI gasoline direct injection being used 
for the first time. It significantly reduced fuel consumption while drivability 
and response behavior substantially improved. At the pit stops, the time for 
starting was shortened by up to 1.3 seconds because the directly injected 
fuel was burned more directly. The Audi team transferred the technology 
that was tested in racing into production cars when the first models with FSI 
and TFSI engines delivering fuel economy benefits of up to 15 percent were 
launched.  

 
• Only five years later, Audi celebrated a pioneering achievement with the TDI 

engine at Le Mans. After Audi, as the inventor of the TDI, had offered its first 
production model with this technology in 1989, the brand immediately 
clinched the first victory of a diesel-powered sports car at Le Mans in 2006. 
From 5.5 liters of displacement, the V12 engine of the Audi R10 TDI 

Communications Motorsport 
Eva-Maria Veith 
Tel: +49 (0)841 89-33922 
E-mail: eva-maria.veith@audi.de 
www.audi-motorsport.info 

 
 

 
 



 

2/3  

developed more than 478 kW (650 hp). Particularly impressive was its 
torque of over 1,100 Nm. This was the first Audi diesel engine with an 
aluminum cylinder block. 

 
• Audi’s diesel engine development directly benefited from Le Mans 

technology. Experiences gained in pre-development were fed into the first 
racing pistons. The injection system with two high-pressure pumps and piezo 
injectors has been refined by Audi for maximum specific performance and 
best efficiency in racing. The injection pressures of the hydraulic system and 
the ignition pressures in the cylinder have continually been increasing to this 
day. This way, combustion and power output could be optimized, which has 
been beneficial to production development as well. Today, injection 
pressures of 2,800 bar are achieved in racing and 2,000 bar in production 
cars.  
 

• Variable turbine geometry (VTG), which has long been in standard use in 
volume production, was introduced into racing by Audi in the V10 TDI in 
2009, following several years of development. The biggest challenge was 
posed by the high temperatures of over 1,000 degrees centigrade. VTG 
technology clearly improves response behavior. In 2010, Audi with the R15 
TDI not only celebrated victory at Le Mans but, after completion of 397 laps 
and 5,410 kilometers, broke the absolute distance record, which had existed 
for 39 years. 
 

• The most incisive change, as well as a major technical achievement by the 
Audi motorsport engineers, was brought about by the engine regulations for 
2011. For diesel engines, the regulations forced the engineers to reduce the 
volume by 1.8 to 3.7 liters. Audi developed a V6 TDI engine packed with 
innovations. The exhaust side is located inside the V with its 120-degree 
angle (‘hot side inside’). A double-flow mono-turbocharger is fed with the 
exhaust gas from both banks and its compressor is of a double-flow design 
as well. 

 
• The Audi engineers respond to ever more limitations by making continuous 

progress. For example, the diameter of the air restrictor in the diesel era 
since 2006 was reduced by 34 percent. Boost pressure decreased by 4.7 
percent and cubic capacity by almost 33 percent. Absolute output dropped 
from over 478 kW (650 hp) to around 360 kW (490 hp) today, in other 
words by 24 percent. Considering this, the increases achieved with respect to 
specific outputs are particularly noteworthy. For instance, the engine output 
per liter of displacement went up from 87 kW (118 hp) in 2006 to 107 kW 
(146 hp) in 2011 – a gain of nearly 24 percent. The piston area output – 



 

3/3  

which is the measure for the output delivered by each individual cylinder – 
during this period of time grew from 40 kW (54 hp) to an amazing 66 kW 
(90 hp), in other words by 65 percent. Even more impressive is the 
development of fuel consumption. Audi has improved consumption per lap 
in racing operations at Le Mans from the first to the most recent generation 
of diesel engines by more than 20 percent, while the engine’s output per 
liter has clearly increased.  
 

 
– End – 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Audi Group delivered 1,455,123 cars of the Audi brand to customers in 2012. In 2012, the company 
posted revenue of €48.8 billion and an operating profit of €5.4 billion. Audi produces vehicles in 
Ingolstadt and Neckarsulm (Germany), Győr (Hungary), Changchun (China) and Brussels (Belgium). The 
Audi Q7 is built in Bratislava (Slovakia). In November 2012, CKD production of the Audi Q7 was added to 
the existing Audi A4, A6 and Q5 manufacturing operations in Aurangabad (India). At the Brussels plant, 
production of the Audi A1 has been running since 2010, while production of the new A1 Sportback began 
in 2012. The Audi Q3 has been built in Martorell (Spain) since June 2011. The company is active in more 
than 100 markets worldwide. AUDI AG’s wholly owned subsidiaries include AUDI HUNGARIA MOTOR Kft. 
(Győr, Hungary), Automobili Lamborghini S.p.A. (Sant’Agata Bolognese, Italy), AUDI BRUSSELS S.A./N.V. 
(Brussels, Belgium), quattro GmbH in Neckarsulm and the sports motorcycle manufacturer Ducati Motor 
Holding S.p.A. (Bologna, Italy). Audi currently employs more than 70,000 people worldwide, including 
around 50,000 in Germany. The brand with the four rings plans to invest a total of around €11 billion by 
2015 – mainly in new products and the expansion of production capacities – in order to sustain the 
company’s technological lead embodied in its “Vorsprung durch Technik” claim. Audi is currently 
expanding its site in Győr (Hungary) and will start production in Foshan (China) in late 2013 and in San 
José Chiapa (Mexico) in 2016. 
 
Audi lives up to its corporate responsibility and regards sustainability not only as a basis for financial 
success, but also as essential to ensure a worthwhile future for the generations to come. The company 
has therefore strategically established sustainability as a principle for its products and processes. 
Corporate responsibility includes fuel-efficient products, resource-efficient production processes, a 
future-oriented and fair personnel policy, effective involvement in society and responsible business 
operations in general. This gives the motto of “Vorsprung durch Technik” a new dimension that extends 
far beyond the products. The ultimate goal is CO2-neutral mobility.  


