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5.2
Long version. 
BMW innovation – Variable Twin Turbo technology: 
Two turbochargers in a complex control loop. 

In principle, the BMW innovation Variable Twin Turbo technology comprises two different-sized, successively actuated turbochargers. Depending on 
the currently prevailing engine speed, intake air is compressed by one of the two turbochargers, or by both. This two-stage charging is regulated by specially designed electronics, which in turn controls a system comprising turbine control, compressor bypass and wastegate.

Diesel power enters new dimensions.

The Variable Twin Turbo technology by BMW enters new dimensions. 
In the dynamic advancement of the diesel engine it stands shoulder 
to shoulder with unique innovative measures such as direct injection or Common Rail technology.

The increase in output of around 20 percent attained by the use of Variable Twin Turbo technology when compared with state-of-the-art diesel engines, greatly exceeds that of earlier single-stage technology. At the same time 
the typical characteristic of Variable Twin Turbo technology increases the useful speed range by providing above-average torque. All in all, diesels featuring Variable Twin Turbo technology offer performance normally expected of engines at least one class larger in cubic capacity. 

5.3
World premiere: 
BMW presents first series production diesel power unit to feature 
Variable Twin Turbo technology.

BMW inline six-cylinder engine: also an icon for the diesel.

Thanks to their perfectly balanced masses and moments, inline six-cylinders are, physically, ideal engines. BMW has developed and produced inline
six-cylinder engines for 71 years now, a diesel version also being available for 21 years. Whether a petrol or diesel version, BMW inline six-cylinders 
are today synonymous with superior, smooth-running and dynamic engine performance.

Above all, a well balanced package comprising superior performance, agility and technically innovative solutions has facilitated the use of BMW diesel engines to adequately power sports coupés such as the 330Cd as well as large 7 Series Saloons. BMW has been a pacemaker in diesel engine technology, utilizing its entire engineering competence to develop the diesel engine into a premium power unit providing efficiency, dynamics and 
comfort at the highest level. 

Revolution instead of evolution.

High pressure injection with Common Rail, turbocharging and intercooler are today state-of-the-art diesel engine technology. As in the case of the 
3.0 six-cylinder petrol engine, BMW engineers found that only a modest degree of further development was possible using the present concept. 

The new diesel engine’s specifications did not provide for an increase 
in output alone. Preference was given to the simultaneous advancement of dynamics and efficiency, standard at BMW, on a long-term basis. Dynamics 
as an element of the vehicle’s overall performance is, however, synonymous with agility, nimbleness and best possible distribution of axle load. Consequently, these aspects immediately rendered obsolete considerations to achieve “higher output through larger cubic capacity and additional cylinders”, in particular with a view to its employment in the 5 Series. This was all the more applicable from an economical point of view – as we all know, larger engines have a higher fuel consumption. 

Therefore, after examining various alternatives, specialists at BMW’s Diesel Competence Centre in Steyr (Austria) decided in favour of revolutionary Variable Twin Turbo technology.

BMW forges ahead: with the world’s most powerful six-cylinder diesel engine and the lightest power unit in its performance segment.

With 200kW/272 bhp at 4,400 rpm, the new BMW inline six-cylinder diesel featuring Variable Twin Turbo technology (R6D) is clearly the world’s most powerful six-cylinder diesel engine available for the motor car. High torque of 530 Nm at 1,500 rpm is developed from the start, a peak value of 560 Nm being reached at 2,000 rpm.

With these impressive figures, the new BMW diesel engine is an absolutely unique high-performance power unit within the 3.0 litre capacity class: 
It shares pole position alongside established top performers, irrespective of the combustion concept used. Thanks to innovative Variable Twin Turbo technology, BMW is able produce a diesel delivering an output absolutely inconceivable until only just a few years ago. 

The autumn of 2004 will see the world premiere of BMW’s Variable Twin Turbo technology when it makes its market debut in the 535d/535d Touring. This will once again affirm the company’s leading position in the development and realization of advanced and highly attractive diesel technology.

The new BMW 3.0 litre diesel engine has the highest specific output of all series production diesels. In addition, as a result of the overall concept, 
BMW produces the lightest diesel power unit in its performance segment 
(40 to 60 kg lighter than a V8 diesel with the same output). The remarkable output of this diesel engine is perfectly complemented by the adequate 
agility and supreme handling qualities of the BMW automobiles it powers. 

Variable Twin Turbo technology: 
two successively actuated turbochargers. 

Variable Twin Turbo technology allocates the compression of intake air to two different-sized turbochargers – a process undertaken in the past by just one single turbocharger. The smaller turbocharger operates at low engine speeds, the larger at higher speeds. 

The larger turbocharger is a good example of the extent to which 
BMW engineers have specialised this technology. The operation of an engine equipped with only this turbocharger would simply be not possible. 

Essentially, BMW Variable Twin Turbo system differentiates between three different operating conditions:

–
At low engine speeds the intake air flows through the large turbocharger and is compressed in the smaller turbocharger. Thanks to its optimum efficiency within this range, it supplies substantial amounts of air to the power unit, starting at idle speed without any appreciable time delay. 
The 3.0 litre inline six-cylinder diesel develops 530 Nm of torque at as 
early as 1,500 rpm.

–
With increasing engine speed the larger turbocharger becomes more important – initially as a pre-compressor. The intake air is additionally highly compressed inside the small turbocharger, the engine reaching its maximum torque of 560 Nm at 2,000 rpm. By means of a turbine control valve the flow of exhaust air is variably distributed to both turbochargers, thereby regulating interaction. 

–
At high engine speeds work is done primarily by the large turbocharger, the power unit reaching a maximum output of 200 kW/272 bhp at 4,400 rpm.
From motor sports into series production: acid test at the Dakar Rally.

From motor sports into series production – this BMW-typical dovetailing with motor sports was also successful in the case of the new high-performance diesel. At the 2003 Dakar Rally, specialists at the Diesel Competence Centre in Steyr (Austria) already used the new technology with two variable turbochargers in an X5 entered by the independent X-Raid team. High power at low engine speeds during cumbersome sand dune stages, top speed on asphalt – under conditions in which, in the eighties, BMW celebrated a series of victories with motorcycles featuring boxer engines, BMW diesel 
specialists have now tested a revolutionary technology in engine construction. 

During its first appearance, the X5 with its revolutionary turbocharging system already managed to seize victory in the diesel category. After successfully completing one of the world’s most demanding motor sport events, Variable Twin Turbo technology had proven its dependability under severe competitive conditions. The diesel specialists were then able to start fine tuning the car and make preparations for large-scale production.

To conclude the final stage of testing, the BMW X5 was once again entered for the Dakar Rally. And this time victory was achieved not only in a sporting 
sense but also technologically. On 17 January 2004 two BMW X5s, powered by the innovative 3.0 high-performance, near-production diesel, were the first to cross the finishing line in Dakar.

The X-Raid team clinched first place in the diesel category and was able for the first time to win stages of the rally in a diesel-powered vehicle, accomplishing 4th and 8th places in the overall rating. The new BMW sports diesel engine could not have made a more impressive job of underlining its potential.

Diesel engine with a higher specific power than the former M5.

With a specific power output of 66.7 kW, the new 3.0 litre diesel even exceeds the rating achieved by the M5 sports saloon (58.8 kW/ltr), production of 
which ceased at the end of June 2003. In this respect the new BMW diesel once again proves that it is worthy of the truly elite group of premium 
engine builders. 

Rigid crankcase.

The basic construction of the BMW high-performance diesel is modelled on the diesel engine used in vehicles with different outputs, these being, for example, the Sports Activity Vehicles X5 and X3, or the large 7 Series. Based on this, the power unit was further developed in all relevant aspects and adapted to meet fastidious requirements. 

Whilst the 2,993 cc capacity remained unchanged, the crankcase construction was reinforced predominantly within the area of the crankshaft bearing. 

Second-generation Common Rail serves as an injection system, whereby the flow characteristic of the fuel-injection nozzles was adapted to cope with the new level of output. Thanks to excellent overall efficiency, the 3.0 litre diesel with Variable Twin Turbo even falls below the specific fuel consumption of the basic power unit in certain driving situations. Injection timing and combustion process (compression ratio 16.5:1) were adapted to the new parameters.

Unique. High-revving and spontaneous up to 5,000 rpm.

The new BMW 3.0 litre diesel with Variable Twin Turbo offers the widest useful engine speed range in its class. In addition to the increase in output, 
the useful engine speed range was widened by + 400 rpm. Nominal output of 200 kW/272 bhp is at 4,000 rpm and maximum engine speed is now 
5,000 rpm, which is unusual for a diesel.

The new BMW diesel with Variable Twin Turbo technology will undoubtedly appeal first and foremost to the customer with sporting ambitions, as the engine proves to be a particularly high-revving unit demonstrating excellent response.

Robust and lighter: trapezoidal connecting rod.

When viewed from the side, the upper eye of the connecting rod is shaped like a trapeze. This new technology is used on the internal combustion engine 
to create an additional supporting surface for the gudgeon pin within the lower area of the connecting rod eye for high piston pressures.

At the same time, weight is saved in the upper (narrower) part of the connecting rod eye. Just a few grams on each connecting rod, which, however, make all the difference, considering the high speed at 
which the connecting rods move up and down inside the engine.

Like all other BMW connecting rods, those installed in the new inline six engine have also undergone the cracking process. This method entails breaking the lower connecting rod eye in two. The two parts are then bolted together again when assembled onto the crankshaft. Due to the uneven surfaces resulting from the cracking process, the link between the two parts of the connecting rod has far greater stability than the even surfaces obtained on conventionally sawn connecting rods. 

Lightweight camshafts with a weight advantage of 1.2 kg.

Thanks to lightweight camshafts the new R6D has a weight advantage of 
1.2 kg (–25%). The basic component of the new camshaft is a steel tube serving as a support for the cams prefabricated from highly tensile refined steel. The cams are then joined and finally polished down to an accuracy 
of 1( (1∕1000 mm). 

High-performance DDE 6 for complex computing.

Engine electronics required to control a turbocharged power unit are significantly more complex. A system comprising two superchargers, turbine control, bypass and wastegate has to be controlled, and not just a turbocharger with variable turbine geometry. The system elements have to be coordinated with each other and with the respective operating condition of 
the engine. A highly complex task, which could only be solved using state-of-the-art diesel electronics (DDE 6.0). It provides the required computing 
power and sufficient storage capacity to deal with processes adequately.

Exemplary: particulate diesel filter complying with EU4 standard.

The exhaust system was specifically designed to cope with the high rate of air flow. Pipe diameter and silencer were developed independently and the 
sound was adapted to the sporty character of this high-performance diesel.

Powerful engines should be exemplary in their emission behaviour. 
The new BMW diesel fulfils the stringent EU4 emission standard and comes as standard with a particulate filter.

5.4
The sportiest series production diesel of all time. 

Premiere of 535d Saloon and 535d Touring in the autumn.

The new BMW high-performance diesel engine with Variable Twin Turbo will make its debut in the autumn in the 535d Saloon and 535d Touring. 
This makes the 535d the only sports car with typical diesel fuel consumption. The saloon sprints from 0 to 62 mph in 6.5 seconds and top speed is 
limited to 250 km/h (155 mph), using only 8.0 litres of diesel fuel over a distance of 100 km in the EU combined cycle (all figures apply to the automatic transmission supplied as standard). Efficient dynamics at its best.

The comparably low weight of the engine is a continuation of the lightweight concept utilized for the 5 Series. The BMW 5 Series had successfully broken through the weight spiral, as it was lighter than its predecessor from the very beginning: All-aluminium suspension, aluminium brake callipers and the front-end design contributed to this considerably. Consequently, the 535d has no trouble presenting itself as a typical BMW – extremely sporty, remarkably agile and easy to handle.

Once again it becomes clear that a high-performance engine alone 
cannot accomplish the comprehensively conceived dynamics that make 
BMW automobiles so distinctive and appealing to BMW clientele. 
It is the well-balanced package comprising above-average power reserves, spontaneous response, supreme comfort and styling, the unparalleled 
running smoothness of the inline six-cylinder and exemplary fuel 
consumption that makes the 535d complete.

The environmental behaviour of the new BMW 535d is equally as exemplary, as BMW does not employ the latest technology in its new top-of-the-range diesel simply to achieve development of power, but also in the treatment of exhaust gas. The 535d comes with a maintenance- and additive-
free particulate filter, which, of course, complies with the EU4 standard.

When making its debut, the sportiest series production diesel of all time 
will set the benchmark and demonstrate sheer understatement.





































