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BMW and the diesel engine: 
technological challenge and sporty driving performance.

BMW engine competence adds driving pleasure 
to diesel-powered cars.

Diesel engines are synonymous with exceptional durability, high torque 
and low fuel consumption. BMW has added an essential virtue to these strong points – driving pleasure.

Based on 50 years of experience in engine construction, BMW presented its first diesel power unit in 1983. With a 2.4 litre engine it was again an inline six that marked the beginning of BMW’s diesel success story. The 524td 
was the fastest diesel-powered car of its time, having a top speed of 185 km/h (115 bhp). 

BMW as the pacemaker of modern diesel technology.

During 1987 BMW reached its first milestone in the development of the diesel engine: BMW was the first manufacturer to feature an electronic control unit for the diesel engine, namely Digital Diesel Electronics (DDE). DDE by BMW marked a breakthrough in the development of the diesel engine. Above 
all, a new age began in terms of performance and comfort, with BMW diesel engines becoming high-tech power units. Sporty, smooth-running 
and economical diesel-powered vehicles, now standard at BMW, would be completely inconceivable without electronic engine management.

From motor sports into series production.

It was not long before BMW also began employing the diesel in competitive sport, this becoming the driving force in the further development of materials and technologies. In 1998, a BMW 320d was the first diesel car in its class to win the 24-hour race at the Nürburgring. Thanks to efficient dynamics, it left the rest of the competition far behind. Less refuelling stops due to lower fuel consumption and superior performance characteristics when accelerating 
out of bends – at comparably low engine speeds and high torque typical for diesels – bestowed victory on the diesel for the very first time. In the case of the 3.0 litre diesel also, BMW has once again made use of motor sport to test new technologies under extreme conditions.

Balance of output and consumption.

Accurate control and balance of all parameters and engine processes by means of electronics also further enhanced a classic diesel virtue – economy. For instance, the current 525d delivers 130 kW/177 bhp, that is a 54 percent increase in output compared with the first comparable 2.4 litre BMW diesel of 1984. Fuel consumption, however, has dropped from 8.4 litres to 6.7 litres of diesel fuel/100 km. Moreover, the 525d meets the significantly more stringent exhaust requirements and comes as standard with a diesel particulate filter.

Top of the league in just a few years: 
Diesel in BMW sport coupés, BMW’s first V8 diesel.

High competence in engine construction, optimum utilization of electronics and a superior package comprising performance, comfort and fuel 
economy put BMW diesel-powered automobiles in pole position ahead of all competition in their segment. Whilst retaining classic diesel virtues, 
BMW diesel experts have managed in just a few years to develop the diesel engine into an adequate power unit for sports coupés such as the 
BMW 330Cd for example. It was also a BMW that presented a diesel engine for the first time in a luxury class automobile in 1999. The 740d was the world’s first V8 diesel from a German manufacturer to be positioned in the highest market segment.
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6.
Efficient dynamics: 
the technology of driving pleasure.

75 years after the first automobile produced under the Bavarian flag, 
BMW is once again underlining its claim to technological leadership with three remarkable power units. With the two six-cylinders, BMW is impressively infringing principles of engine construction previously considered unchangeable. These principles stipulated that higher power output meant supercharging or a larger displacement. Larger displacement inevitably 
means more weight. Larger displacement and more weight inevitably mean higher fuel consumption. 

The fact that heavy engines alter not only the vehicle’s centre of gravity, but, as a result, also negatively affect agility and the driving dynamics desired and perceived by the customer, is also of great significance to BMW. Heavy power units not only have a higher fuel consumption, but also cast a cloud over driving pleasure.

In the opinion of BMW, dynamics consist of more than just acceleration and Vmax values. BMW believes that dynamics comprise the overall behaviour 
of the vehicle, the performance the vehicle provides to the customer as part of the driving experience. Engine response, high-revving, reaction to steering wheel movement and body shell behaviour are just a few parameters of these dynamics. Their significance is demonstrated for example by the two latest BMW innovations in this field. Dynamic Drive (counteracts body roll) and Active Steering (controls steering angle according to the speed of the vehicle) are considered by customers to be a quantum leap for the immediately perceived dynamics of the vehicle. 

Similarly, efficiency is to BMW not merely low fuel consumption, but also in this case an optimum balance between input and output. The parameters 
for full efficiency, irrespective of whether we are referring to a company or to vehicles and engines, are, therefore, also short development periods, 
“on demand” and “just in time” production, as well as protection of resources.

BMW engineers aspire to provide the customer with a maximum degree 
of dynamics. These dynamics are efficiently realized for BMW using the latest materials, innovative solutions and trendsetting technologies.

Dynamics are a basic characteristic of BMW automobiles. To the driver they mean high power density and low weight.

Less weight for more driving pleasure.

For this reason dynamics have been a predominant aspect in vehicle and engine development at BMW for many years now. Increased customer expectations with regard to these brand-significant values, but also an increase in the vehicle’s total weight – for example due to extensive active and 
passive safety measures or standard comfort features such as automatic climate control – mean that the BMW research department is forced to overcome conflicting goals. Dynamics, safety and comfort must be increased simultaneously and emissions lowered, while at the same time observing 
the preservation of resources during production and utilization of the vehicle.

One main aspect of all these considerations is weight. Lighter vehicles facilitate a considerable increase in driving dynamics and agility, 
the core virtues of all BMW automobiles. Less weight, however, also means lower fuel consumption and lower emission.

With regard to construction of body and suspension, BMW engineers successfully tackled these conflicting goals years ago by the utilization 
of innovative concepts. For example, the 5 Series presented in 1996 was the world’s first car to feature an aluminium suspension. Apart from the actual reduction in weight, the unsprung masses are also decreased, by which particularly dynamic motoring is achieved. Meanwhile, 7 Series Saloons, 
the 6 Series Coupé and Convertible as well as the new 5 Series Saloon and Touring all feature this pleasantly nimble suspension. All of them are considered to be particularly agile vehicles within their respective segments.

BMW is pushing ahead with the technology required for the development and processing of body structures and components made of carbon-fibre-reinforced plastic (CFP) for use in series production. A prime example of the utilization of the innovative lightweight composite material in series 
production is the CFP roof of the BMW M3 CSL, which features a tissue structure. The CFP roof is produced at the BMW Landshut plant using the world’s first highly-automated manufacturing process for CFP body components. CFP offers a significant weight advantage coupled with excellent crash behaviour and corrosion-resisting qualities. 

A significant measure to reduce weight was, inter alia, the weight-
reduced aluminium front end used for the first time worldwide on the new 
BMW 5 Series. With a weight reduction of 35 kg compared with a conventional steel construction, this technology optimizes the vehicle’s weight in a particularly critical area. The result is predominantly an optimum 
50:50 distribution of axle load required to achieve above-average dynamics – 
a further fundamental precondition for the agility only experienced in 
a BMW automobile.

These were just three examples of BMW innovation in lightweight construction. With these and many other measures, BMW has consistently emphasized its technological lead in limiting and reducing vehicle weight by the employment of new materials.

Lightweight construction: the ecobalance must be right. 

Viewing vehicles in their entirety with the help of ecobalance case 
studies results in conclusive environmentally-friendly lightweight construction concepts.

In the course of intelligent lightweight construction development, experts 
at the BMW Group’s Recycling and Dismantling Centre (RDZ = Recycling- 
und Demontagezentrum) are considering vehicle concepts of the future. 
One focal point of their interest is ecobalance case studies. For example, detailed ecobalance case studies include the examination of the entire 
life cycle, taking concepts and components into account. The process chain analysis is comprehensive. It deals with the initial stages of vehicle development and the extraction of raw materials and their processing for vehicle production, as well as the use of vehicles by the customer, 
including service. However, this still does not close the cycle. For this reason the end of the life cycle, vehicle recycling, is included in the survey. 

Integral assessment.

By viewing vehicles in their entirety, lightweight concepts, which at first glance appear to facilitate a marked reduction in fuel consumption through a considerable saving in weight during the vehicle’s lifetime, are not considered particularly feasible from an ecological point of view. This is the case 
when, for instance, substantially more energy or emissions are produced for the extraction of raw materials and material processing than can be saved during the entire life cycle of the vehicle through lower fuel consumption. 
The environmentally-friendly exploitation of utilized materials and substances is a further critical assessment criterion.

Logical concepts – intelligent mixing of materials has a future.

Ecobalance case studies are a suitable instrument for the integral assessment of lightweight construction. Hence each material mix chosen within the framework of a BMW Group vehicle project is based on a logical concept: 
As there is no such thing as a universal patent remedy, BMW Group will continue in future to give preference to an intelligent mix of metal and non-metal materials.





































